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EDITORIAL

Avec ce numéro 25-2 de SERICOLOGIA se termine la publication des textes et
interventions présentés lors du XIVe Congrés de la C.S.1. Le prochain numéro retrou-
vera le visage habituel de SERICOLOGIA. Toutefois, certains changements vont étre
apportés.

SERICOLOGIA sera consacré en priorité & des articles de synthése couvrant la
littérature la plus récente dans des domaines qui concernent la sériciculture (les
vers i soie, les miriers, L'élevage, la filature, la soie, etc) et quelles que soient
les disciplines (physiologie, générique, biologie cellulaire, physique, écologie,
économie, etc) et 3 des études techniques et scientifiques qui concerneront des
résultats nouveaux.

De plus, compte-tenu de la quantité de manuscrits requs a la rédaction, les
articles seront désormais soumis 3 l'avis de spécialistes choisis parmi le Conseil
de Rédaction et/ou le reste de la communauté internationale séricicole.

Des formules sont également 3 1'étude pour introduire de nouvelles rubriques
et pour améliorer la lecture de la "Revue Signalétique".

Eufin, & partir du prochain numéro, SERIGOLOGIA ne sera envoyé (par avion)
qu'aux services officiels des Etats Membres, aux Editeurs en échange de leur revues
et aux Membres Associés de ta C.S.T. (individuels et collectifs). Aussi, si la
lecture de SERICOLOGIA vous est utile, n'oubliez pas d'adhérer le plus rapidement
possible comme Membre Associé.



EDITORIAL

With this issue 25(2) of SERICOLOGIA we complete the publication of the papers
and reports presented in the X1Vth I.5.C. Congress. In the next issue we will come
back to the usual presentation yet with some modifications.

SERICOLOGIA will preferably issue synopses pgiving the most recent literature
in the fields dealing with sericulture (silkworms, mulberries, rearing, reeling,
silk etc) whatever subject they may concern (physiology, genetics, cellular biology,
ecology, economy etc) and technical and scientific research works giving new data.

Moreover, on account of the numerous manuscripts that we receive for publi-
cation, specialists chosen among the Editorial Board and/or the rest of the interna-
tional sericultural community will be requested to read and give their opinion on
the articles submitted.

We are also considering the introduction of new headings and the improvement
of the presentation and reading of the "Bibliography".

At last, from the next issue onwards, SERICOLOGIA will be exclusively sent (by
air mail) to Member States official services, Editnrs in exchange for their journals

and Associate Members of 1.5.C. (private and collective). Therefore, if you find
SERICOLOGIA interesting, do not forget to join 1.5.C. as Assocjate Member.

i Go G
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Sericologia, 1985, 25(2), p. 181-182. 14éme Congrés Séricicole International /
14th International Serieultural Congress

COMPARATIVE STUDIES ON THE PROPERTIES OF BOMBYX MORiI MULTIVOLTINE
AND BIVOLTINE RAW SILK PRODUCED IN INDIA

ETUDES COMPARATIVES DES PROPRIETES DE LA SOIE GREGE INDIENNE
PRODUITE PAR DES VERS A SOIE POLYVOLTINS ET BIVOLTINS DE BOMBYX MOR1

G.S. NADIGER, A.G. SHANKAR

Silk Technology Division
Karrataka State Sericulture Development Institute
Thalaghattapura, Bangalore 560 062
India.

INTRODUCTION

Indian silk industry has been found to have two major drawbacks viz. low produc-
tivity and poor quality. During the last decades persistent efforts are being made
through research and developmental activities tuv overcome the same. One of the major
steps towards this has been to switch over from multivoltine to bivoltine silk pro-
duction. Over the years, it has been found that Karnataka State has a lion's share
in the total silk production of India. In fact, the target of production in Karnataka
alone has been Ffound to be 4600 tonnes of which at least 1000 tonnes should be of
bivoltine type for the year 1984-85.

In order to overcome the technical and managerial problems, various steps have
been taken up by the Government of Karnataka under the World Bank Financial Assis—
tance. Further, to popularise bivoltine raw silk production, suitable reeling machi-
neries have been set up by a Public Sector undertaken as an eye-opener to the raw
silk producers in the Private Sector toward modernization.

Now the question that is pertinent for pepularization of bivaltine raw silk pro-
duction should be to leck tor the comparison of the textile properties of bivoltine
and multivoltine raw silk and subsequently highlight those properties which really
depict the superiority of bivoltine raw siltk. Pretiminary work in this direction gave
encouraping results and are therefore. presented in this paper.

MATERIAL AND MEHTOD

Two lots of cocoons each from bivoltine and multivoltine varietics were stifled
by hot air drying and reeled under identical processing conditions to produce the
raw silk yarn. Some of the properties of these yarns were cvaluated using secrigraph
and Instron single thread temsile tester. Similarty, the average denier was also es-
timated for these samples.
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RESULTS AND DISCUSSIONS

Table-1 gives the data on tensile properties of multibivoltine and bivoltine
yarn of 20/22 as determined by Instron tensile tester. It can be seen from the
table 1 that the tenacity for bivoltine raw silk is comparatively on the higher side
and concommitantly the elongation (%) also shows a reverse trend for these samples.
However, it can be remarked that similar tests carried out using skeins by serigraph
did not bring out the differences as depicted by Instron testing. Furthermore, one
of the very important textile properties "Initial Modulus" could not be determined
either by serigraph or serimeter test. Therefore, the initial modulus for the two
types of yarns werc also determined using Instron. It has been found that the initial
modulus for bivoltine yarn is greater than that of multibivoltine yarn. Therefore,
it seems that the bivoltine silk apart from better yield, has superior properties
as an apparel textile when compared to multibivoltine silk. Further work to confirm
these results has been planned in this institute. lt is hoped that by evaluation of
these properties using single filament (bave), it could be possible to ascertain the
superiority of bivoltine in addition to high yield.

ACKNOWLEDGEMENT

Authors express their sincere thanks to Prof. N.K. Choudhary, Department of Che-
mical Technology, University of Bombay, Matunga, Bombay-400 019 for permission to
make use of experimental facilities and to Prof A.R. Kasturi Bai, Director, K.S5.5.D.1
for the encouragement and the permission to present this paper.

Characteristics Multibivoltine silk Bivoltine silk
Tenacity (g/d) 3.67 4.5
c.v. (%) 1.2 7.2
Elangation (%) 23.6 17.4
c.v. (%) 6.7 20.4
Tnitial
wodulus (g/d) 17 138.4
C.v. (%) 5.8 3.5

Table 1. Yarn characteristics for multibivoltine and bivoliine varieties

(instron testing)
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SILK REELING AND HANDICRAFTS

FILATURE ET ARTISANAT

T.N. SONWALKAR

Central Silk Technological Research Institute
Central Silk Board
Vanivilas read, Basavanagudti,
Bangalore 560 004
India

INTRODUCTION

In India silk reeling itself is a sort of handicraft since personal skill is
involved in taking out filament from cocoon and from a silk thread in charkha, cot-
tage basin or even in filature basins. In India there is a traditional reeling tech-
nique known as charkha. Production of charkha silk i{s about 50% of cthe total silk
production In the country. There are quite a few charkhas in Karnataka and Andhra
Pradesh producing very fine mulberry raw silk even 13/15 d with local multivoltine
hybrid cocoons. It looks fascinating if we see how such a fine quality raw silk is
produced on such crude charkha. On account of personal skill/craftsmanship such fine
quality silk can be produced. Similarly fine silk Fabrics with rich designs are pro-
duced on crude handlooms in Indja. There are such rich designed fabrics like silk
sarees (Peethambara), scarves and carpets produced on a simple country device, hand-
looms in the country especially in Banaras, Kashmir and Kanchipuram. In nan-mulberry
sector, fascinating yarns and [(abrics arc produced from Eri, Tasar and Muga cocoons
in Assam, Bihar, West Bengal, Orissa and Madhya Pradesh. A very simple country device
is used in reeling and weaving. All these devices are manually operated. In fact the
entire non-mulberry silk reeling and weaving sector is of man operated device, i.e.
the entire industry is of handicraft type.

MULBERRY SILK REELING

Silk receling is yet to be modernised in India, wheveas in sericulturally advan-
ced countries like Japan, a very sophisticated reeling process is adopted and almost
all the reeling units are installed with automatic reeling machines. In India, there
are three distinct reeling devices in mulberry sector, namely Charkha - a crude sys-
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tem of reeling comprising of about 15,000 units whose production contribution is

about 50% of the total production, CoLtage basin system - improved over charkha
comprising of abuvut 6000 units whose production contribution is about 38% of the
total sitk production and Multi-end (filature) basin system - supposed to be the

modern version in India, comprising of about 4000 installed basins out of which 2000
are active and whose production contribution is about 10% of the total silk produc-
tion. Dupion silk production is about 2%.

Even the so-called filature system of the present which is mostly under public
sector undertaklng is not upto the desired level of working standard. However,
efforts are being made to improve the standard of reeling industry. Systematic
research studiecs on cocoon processing such as stifling of cocoons and cooking have
been made in Central Silk Technological Research Institute, Bangalore, on multi-end
as well as automatic reeling machine with both improved quality multiveltine and
hivoltine cocoons in order to work out the feasibility of i(ntroducing modern automa-
tic silk reeling under Indian conditions.

There are about 4-5 small automatic reeling units, each of 40 ends capacity,
in the countvy. Reeling performance of cocoons of locally evolved bivoltine races
on this automatic reeling machine is encouraging and the quality of raw silk come
upto internaticonal standard grade A to 2A. From the yicld (renditta) point of view,
the multi-end (filature) reeling machine has also been found to be satisfactory for
bivoltine cocoons as in the case of automatic reeling machines. With adoption of hot
air stifling and three-pan cooking system, the reeling performance of bivoltine
cocoons on multi-end machines has been found to be quite encouraging. For multivol-
tine hybrid cocoons, the filature technique, i.e. steam stifling, open pan cooking
and reeling on multi-end reeling, has been found to be satisfactory.

CHARKHA

The main reason why charkha is still dominating in Indian silk.reeling industry
is that bulk of raw silk produced is used in the handloom industry wherein the cost
facter of the raw material has to be kept as low as possible for the rate of the
finished product saleable. Secondly Lhe establishment of charkha unit does not need
any big investment or special skill and this enables charkha silk to be sold at a
minimum price which is very much wanted by the handloom industry. Thirdly, the infe-
rior quality multivoltine and defective cocoons available at lower prices can be
reeled more economically on charkha than on cottage basin or multi-end basins.

The charkha reeling system is the Italian version or [loating system of reeling
whizh is associated with 1) reeling of cooked cocoons which float in the reeling
basin, 2} high speed reeling, 3) high basin temperaLure reeling and 4) less number
of reeling ends. This version of reeling will improve rthe reelability of infericr
and defective cocoens without considering the quality of silk. Charkha which is g
simple device (its appearance may be comparable to Japanese old sedentary reel or
zagurikikai) cousists of a large cooking cum reeling pan where boiling water is kept.
The cocoons are cooked in it and filaments collected in n bunch after brushing arve
passed Lhraugh a hole on an ordinary thread guide device. Afterwards, 'Lthe thread is
crossed with anather co-thread for forming a chambon type croissure in order to
agglutinate the filaments and remove the water from the body of the thread. Then it
is passed Lhrough a distribotor before it is wound on Lo a large wooden reel. Four
threads arec maintained in this device. One person rotates the reel by hand and an-
cther person sitting near the cooking pan manipulates the cocoon couking and reeling.
Charkha silk is generally coarsc and suffers from many defects since no improvement
devices such as buttonfslub catcher and standard croissure system in reeling are
used. Also charkha silk is not re-reeled. The production of silk per charkha per day
is about one kilogram. There is no standard (uniform) mechanism for charkha. Charkha
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varies in construction from region to region. So attempts have been made to standard-
ise the charkha in Central Silk Technalogical Research Institute, Bangalore. The
Institute has already developed an improved charkha wherein working conditions and
quality of raw silk are better.

IMPROVED CHARKHA

L. Cooking basin: Appropriate cooking pan with a separation for cooking and
reeling has been fixed. Perforated partition will enable the basin Lemperature ta
be maintained at boiling point and also the reeler feels it easy to work and reel
the cocoons simultaneously.

2. Slub catcher: lmproved slub catchers have been incorporated in the place of
Tharapatti so Lhat the major defects such as waste slubs, etc, be avoided. Efficient
casting and piecing of thread takes place.

3. Croissure: Tavellette type of croissure has been provided. So all the four
threads are independent in working, resulting in compact and circular thread forma-
tion and effective removal of water from the thread.

4. Passage of thread: Passage of thread has heen maintained as long as nearly
two metres. So driage of thread is better. In addition, improved heating device has
been incorporated. Charcoal/wood Ffire is kept in the perforated metal plate which
is covered, so that hot surface of the metal cover would cause driage of silk thread
on the swift.

5. Driving: Chain typer driving system has been incorporaled resulting in easy
rotation of rcel.

6. lmproved collapsable swift of 1im periphery has been used.

7. Traverse: Traverse system has been improved so as to obtain better coiling
in the hank. Such improvements in the charkha have resulted in better working condi-
tions and praducing of quality raw silk without alfecting production.

Improved Charkha is shown in Plate 1.
COTTAGE BASIN

This reeling device is an improved version of the charkha and it is indigenous-
ly designed on the principle of Japanesc multiend reeling machine. lere cocoon cook-
ing is done separately in a boiling water basin an reeling is done in a hot water
basin attached to the reeling bench. Normalty, each basin has 6-8 ends and cach
thread is first passed through a button to clean the slubs and waste. Then it is
independently passed through a tavellette type of croissure which is more efficient
than that in charkha. After the croissure, the thread passes through a traverse guide
and finally on to a small reel. Re-reeling is done to prepare standard sized hanks
from small reels. So the quality of silk is superior to charkha silk. Cocoons of
superior guality like bivoltine can be reecled on Lhis device. But the cottage basin
is generally hand-driven and the alignment af the basin is not sufficiently perfect.
With 1he result, production of superior quatity sitk conforming to international
standard is not possible.

Small establishments consisting of a minimum upto 10 basins are economical.
Nowadays even bigger units uplo 40 basins are being installed using power for ruening
the basins. Apart [rom introduction of power, there is no improvement in the fabrica-
tion of the machine in the case of bigger unit. Sometimes the boiler-generated steam

185



is used for healing the water in cooking and receling basins and also to stifle the
cocoons. The production of silk per day per basin is about 800 gm. Most of the cot-
tage basin units arc under private management (the author has prepared projects on
cottage basin, multi-end and automatic reeling for standard economical uynits).

MULTI-END FILATURE BASIN

This reeliug device is a further improved version of the cottage basin and is
power driven. Boilers are installed and steam is used for cooking and reeling purpose
and also for cocoon stilling in the special steam chambers. Since recently, however,
hot air drying methods are being introduced for biveltine cocoan in some of the fila-
ture units in the country Lo improve the working efliciency and quality of reeled
silk. Normally cocoon cooking is done according to single pan system as in the case
of cottage basin. Three pan cooking system evolved hy our lnstitute wherein the
cocoons are subjected to wvarying temperatures associated with hot air stifling has
been lound to be suitable for biveltine cocoons on the multi-end basin and it is fol-
lowed in an few [ilatures in the country. In filature basin there are some additional
attachments such as jettebout which picks up the filaments to increase the efliciency
of cocoon lerding. the distribution system is further improved and individual brake
motion for each reel is ales provided so that the overall working efficiency of the
basin be enhanced. Impruved re-recling with diamond formation is used. Normally each
basin conists of 10 ends. The author has been successful in improving the design of
the existing multi-emd basin so as to increase the workiug efficiency and quality
of raw silk.

In principle the mulitiend filature hasin is upposed to be a modern device in
India and it is possible Lo wse superior quality cocoons like bivoltines on these
machines with better performance. Most of the filatures are under public sector
undertaking. The bigger are 6 units in Karnataka consisting of an average of about
200 basins cach. two in Jammu & Kashmir - one in Jammu with about 130 basins and
another in Srinagar with about 600 basins and one of 100 basins in Malda (West
Bengal). The other smaller filature wunits (20-40 basins) include two units in
Dehradun (U.P.), 3-4 in Andiira Pradesh, one unit in Nurpur (H.P.) and one umit in
Yeshwantnagar (M.P.). Most of the [ilaturcs are installed with the Japanese version
multiend basins as discussed above. llowever, in Kashmir, most of the basins are of
the Ttalian version (direct reeling) i.e. back reeling on a large standard reel. Raw
silk production per day per basin is varying from 600 to 800 gm. in the above fila-
ture units and the quality of the silk is superior to that of cottage basins. A com-
parison hetween charkha, cottage basin and multiend basin is made in Annexure 1.

NEW EXPERTMENTAL STUDIES

With considerable improvement brought aboul since recently in the quality of
cocoons resulting {rom improved techniques of silkwarm rveariung and introduction of
bivoltine hybrid races. scope for impraving the reeling cfficiency and the quality
of raw silk has considerably increased. Thercfore., systematic experiments have been
undertaken as [ollows since the last tew years on the feasibility of using such
impraved cacnons of both bivoltine hybrids and improved wmultivoltine x bivoltine
hybrid coconns. These experiments have been carried out on both the multiend silk
recling basins available in the country as well as the Japanesy automatic reeling
machine (model reeling unit). The automatic reeling machine is composed of a pressu-
rised cocoon boiling machine, an automatic cocoon feceder and a mechanical brushing
unit. In addition, it is equipped with an automatic denier control device wherein
human cerror in maintaining the wniformity of denier is avoided to a large extent and
thereby ensuring a minimum size deviation.
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The automatic reeling system is a Japanese version or sunken system which is
associated with 1) reeling of cooked cocoons which sink under water in the reeling
bath, 2) low speed reeling, 3) low basin temperature and 4) a large number of reeling
ends. This version of reeling is suitable for better quality cocoons in producing
quality raw silk.

1. Comparative reeling studies of commercial importance
Bivoltine and multivoltine cocoons were commercially reeled on an automatic

reeling machine adopting hot air cocoon drying and pressurized cocoon cooking
methods. The average reeling data are given in Table 1.

Cooking sequence Bivoltine Multivoltine
1) Soaking at 75°C for % minute at 70°C for % minute
2) Side steaming at 859C for 4-5 minutes at 70-80°C for 4 minutes
3) Soaking at 759C for % minute at 70°C for % minute
4) Main steaming at 98-100°C for 10-12 at 95-96°C for 9-11 minutes
minutes
5) Stop steam valve for % minute nil
6) Beoil in boiling water for at 95-96°C for % minute

for % minute

7) Spray cold water until 75°C for 4-5 minutes wuntil 70°C for about 4 min.

The cocoons were filled with hot water so as to sink in the reeling bath by tLhe
above cooking technique. Brushing was done by mechanical unit. Reeling was done on
40-end automatic reeling machine (even with low pressure and shorter duration of
cooking for multivoltine cocoons, it was noticed in some of the lots that the cocoons
were oversoftened and sometimes cocoons were collapsed because of the pressurised
system which, in fact, is not really needed for multivoltine cocoons).

Discussion:

Bivoltine cocoons: From Table 1, the overall actual renditta (B) of bivoltine cocoons
was 6.9 indicating that the bivoltine cocoons were quite good for reeling on an auto-
matic reeling machine since the filament length was adequately longer than 1030m and
the non-breakable [ilament length was of 913m with a denier of 2.30d. Reelability
percentage was 70, waste percentage was 14.1; considering this satisfactory perfor-
mance, bivoltine cocoons were as good as to achicve fairly comparable reeling results
to Japanese results. As cxpected, the overall average size deviation was very good
(1.278) indicating that the working of an autumatic cocoon feeding device was very
efficient in its functioning. From Table 2, the quality ol silk stood at A-2A grade
except for winding breaks. The reeling performance of bivoltine cocoons on automatic
reeling was better as compared to that of fitature (multi-end) technique wherein
cacoons were steam stitled and cooked with open pan system.

Multivaltine coccons: The average actual renditta (B) was 10 with a reelability per-
centage ol 60. The average waste percentage was 23.2. The reeling performance of
multivoltine cocoons on autematic reeling was the same as in the silk filature (mul-
tiend) technique. It indicates that the reeling technique applied for multivoltine
cocoons in silk [ilatures is satislactory.




1t is also seen from Table 1 that the average deaniecr of multivoltine raw silk
was coarser than that of bivoltine cocoons although the indicator was the same in
both cases. Obviously it was because of the fact that the filament length of multi-
voltine cocoons was shorter than that of bivoltine cocoons. Secondly, it was observed
many times that two cocoons were fed at one time instead of one cocoon at one time.
This was because of the fact that the volume of multivoltine cocoons was small parti-
cularly after brushing on account of high percentage of floss aund as such two cocoons
used to sit on the feeding cup and whenever the indicator acted for feeding cocoon,
the two cococns would be fed to the jettebout, instead of one at one time. Further,
it was observed rhat quite a few cocoons used in the cup collapsed due to the pres-
surised cooking.

Due to these above mentioned reasons, besides raw silk denier being coarser,
the average size deviation was higher (1.430) as compared to that of bivoltine raw
silk (1.278).

Even coarser raw silk, the average production rate was lower (3.971 kg per
7 hours/40 ends) as compared to that of bivoltine raw silk (4.378 kg). One more point
was experienced during these studies with multivoltine cocoons that since cocoon take
up rate was higher in multivoltine cocoons reeling on account of shorter filament
length, it was difficult to supply with the brushed cocoons continuously. 5o with
these results, only one section i.c. 20 ends reeling was to be maintained for some
time. Since the action of the automatic device was at higher frequency rate, the wear
and tear would be more in an automatic unit for multivoltine cocoon reeling. Also reel-
ing speed was to be lowered down as compared to the case of bivoltine cocoon reeling.

So it may be concluded that the reeling performance of multivoltine (improved
multivoltine crosses in the present studies) on an automatic unit was not as satis-
factory as in the case of bivoltine cocoons. In fact, filature (multiend) reeling
technique for multivoltine cocoons seemed satisfactory.

2. Comparative reeling performance of bivoltine cocoons on an automatic reeling
machine and on a filature type multiend reeling machine

The bivoltine cocoons were reeled on an automatic reeling machine with pres-
surised coaking and Lhe cocoons from the same lot were comparatively reeled on multi-

enl reeling machine with pressurised and also three-pan cooking system.

Process of couking

Firstly pressurised cooking sequence both for automatic and multiend reeling
as described earlier for bivoltine cocoons was followed.

Brushing was done afterwards in mechanised brushing unit at boiling point in
case of an automatic reeling machine but hand brushing was [ollowed in cooking pan
at boiling point in the case of multiend machinc.

Secondly bivoltine cocoons were recled on an automatic reefing machine with
pressurised cooking system as against reeling on multiend reeling machine with three-

pan caoking system.

Three pan cooking system

Cocoons were taken in a wire mesh cage and cooked in the first pan at lower tem-—
perature 65%9°C for one minute and then in the second pan at boiling point for about
1% minute and finally at 65%5°C for one minute. The conked cocoons were hand brushed
at boiling point. The comparative reeling results are given in Table 3 and & respec-
tively.
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In both the above experiments the bivoltine cocoons were stifled by hot air
method.

Discussion

From table 3, the average values of renditta (7.4 and 7.5) and reelability per-
centage (72 and 72) obtained in automatic and multiend reeling systems respectively
indicated that there was no difference in the yield on both machines. Therefore, Lhe
pressurised cooking associated with hot air stifling should also be used on multiend
machine for bivoltine cocoons for large filatures in the place of open pan system
for labour saving. However, hand brushing should be replaced by individual mechanical
brushing unit attached to the reeling basin.

The average production of raw silk per end per day on 7 hours working was
99 gm. on an automatic reeling machine for 20.42 denier raw silk as compared to
100 gm. on multiend reeling machine for 24.39 denier raw silk which was very coarse
but the production per 40 end automatic reeling machine maintained by 4 persons
including cooking was 3.963 kg. per day indicating about 1 kg. silk production for
20.42 denier per person per day whereas the production per 10 end multiend machine
maintained by 1% persons including cooking was 1 kg. per day indicating about 670 gm.
silk production per person per day that too with very coarse raw silk (24.39 denier).
Hence it is evident that for the same denler raw silk the production per person would
be considerably higher on an automatic unit (although the unit under present study
was very small having only 40 ends and it would be still enhanced on a commercial
automatic reeling machine of 200 or 400 ends). The average size deviation was very
good (0.960) in the raw silk reeled on an automatic machine as against 2.204 in the
case of multiend reeting machine.

From table 4, the renditta was lower (6.9) on multiend reeling machine with
three pan cocking system as compated to 7.4 on an automatic machine with pressurised
cooking system. Corespondingly reelability percentages were 72 and 67 respectively.
Therefore, it lndicated that the yield (renditta) was better in multiend machine with
three pan cooking system. The production rate for 21.14 denier per end per 7 hours
working was lower (69 gms) as compared to that (90 gms) in the case of automatic
reeling machine with still finer raw silk of 19.99 denier. Also the size deviation
was higher (2.14) with the multiend machine as against 1.530 in an automatic reeling
machine.

Thus based on renditta, the three pan cooking system on multiend machine appear-
ed to be most suitable [or bivoltine cocoons. But this system requires mere persons
as compared to pressurised cocoon cooking system (Lhe pressurised cocoon cooking sys-
tem used for the present study with one operatar could feed 100 ends or 10 multiend
basins). So labour saving would be in the order of 4 per 10 basins.Small filature
units with three pan caoking system would therefore be useful for multiend machine
for cooking of bivoltine coceans, since there would be saving of half (0.5) renditta.
(Reeling efficiency and quality of raw silk are not very much required at present
in Tndian reeling conditions). The pressurised cooking associated with hot air stifl-
ing should alsn be used on multiend machine for bivoltine cocoons lor large fila-
tures. However hand brushing should be replaced by individual mechanical brushing
unit attached to the reeling basins.

These studies have clearty shown that the multiend reeling machines can be
satislactorily used in the Indian lilatures [rom the poinit of view of yield (rendit-
ta) fer even superior quality cocoons such as bivoltine cocoons either with three
pan cooking system or with pressurised cooking system associated with hot air stifl-
ing method.
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3. Comparative reeling performance of bivoltine and multivoltine cocoons on an auto-
matic reeling machine (with pressurised cooking system) and filature (10 end reeling
machine with open pan cocking)

In this study cocoons [rom the same lots of both bivoltine and multivoltine were
reetled on an automatic and multiend reeling machine. In automatic reeling technique
cocoons were stifled by hot air method and cooking was done with pressurised system
whereas in filature reeling technique steam stifling and open pan cooking systems
were ftollowed and reeling was done on 10 end basin in filature. The comparative
results arec given in table 5. The cooking sequence in pressurised system for both
bivoltine and multivoltine cocoons was followed as discussed in earlier experiments
and open pan cooking system was similar to the present filature system (i.e. subjec-
ting the cocoons at boiling point for about 2-3 minutes and then brushing by hand
in the same open basin).

Discussion:

Bivoltine cocoons: There was no significant difference in renditta between automatic
reeling technique (8.1) and filature reeling technique (8.2)}. The slight higher ren-
ditta of 0.1 in the case of filature reeling might be on account of steam stifling
and open pan cocking system.

Multivoltine cocoons: There was a significant difference in renditta between automa-
tic reeling technique (10.4) and filature technique (9.9). Reeling performance of
multivoltine cocoons on automatic reeling machine was not satisfactory indicating
that pressurised cooking system was not very much suitable for soft built multivol-
tine cocoons which get overcooked resulting in more wastage.

Conclusion

From these new reeling experiments it could be concluded that avtomatic reeling
technique is quite suitable for bivoltine cocoons in both yield/el[iciency and quali-
ty of raw silk whereas it is not suitable for multiveltine cocoons. Secondly, bivol-
tine cocoons can also be reeled without loosing any yield on multiend reeling machine
provided they are stifled by hot air method followed by three pan cooking in small
filatures and in large units pressurised cooking system may be followed.

For multivoltine cocoons the present ftilature technique i.e. steam stifling,
open pan cooking and reeling on either cottage basin or multiend basin may be conti-
nued.

NON-MULBERRY SILK REELING

TASAR S1LK REFLING

The tasar cocoon is very hard and compact unlike the mulberry cocoon. It can
not satisfactorily be softened by boiling in plain water. The poor solubility of
sericin in water and alkaline/acidic solutions duc to the presence of tannin subs-
tances makes the cooking and degumming of tasar cocoons difficult. Wet basin reeling
of tasar is not advantageous.

Traditional mcthod of cocoon covking: The cocoons are wrapped in silkwaste especially
at the peduncle end to prevent shell [rom bursting and are treated in a boiling alka-
line medium for 4-5 hours. This technique involves much labour and the reeling
resuits are poor.
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Improved technique: Enzymatic decomposition of the sericin at low temperature renders
it saft enough for reeling. Solutions of cocoonase, papain, trypsin, pepsio and
biopril-50 have been tried. The last one has been found to be most cfficient because
it not only provides uniform softening but also reduces the cooking/steaming period.
Different applications of this new cooking technique for A. mylitta and A. proylei
are given below:

A. mylitta

The cocoons are first boiled in plain water for 1 to 1% minute and then steamed
at 15 lg/sq. inch for 40 to 60 minutes after which they are left in the chamber and
the pressure is gradually released. The cocoons are then loosely wrapped in a porous
cloth and scaked in 0.1 to 0.2% biopril-50 (proteolytic enzyme) solution for 20 to
22 hours, initially at 40 to 50°C and later at room temperature. After being spread
out on a bed the cocoons are semi-dried and then deflossed for dry basin reeling.
This method gives about 65% reelability with Daba and Bogai (1976) (if the cocoons
are preboiled with scap + soda solution, concentration of biopril-50 may be lower).

A. proylet

The technique is basically the same as the one described for A. mylitta except
that the cocoons are boiled and steamed for one minute and 30 minutes respectively
and 0.025 to 0.050% biopril-50 solution is used for scaking. This application of
cooking technique gives upto 55% reelability. The cooking procedures described above
are for dry basin reeling. However because the filament of A. proylei is Einer (&4-
5D) than that of A. mylitta (8-10D) and the shell is not very hard, they can be reel-
ed like mulberry cocoons on wet basin but with slightly poor results.

Reeling operations:

Tasar reeling is actually the semi-spinning version i.e. filaments are collec-
ted and twisted by hand or by ring traveller system without draft.

Reeling appliances:

a) Natwa: This appliance is a hand swift made of bamboo and wood. The reeler, sitting
cross legged, reels a number of filaments and winds them on the natwa after imparting
twist to the composite yarn by hand. This is such a slow process that a reeler can
only reel about 80 cocoons in eight hours; however, because it ensures better control
of the individual cocoon filaments, the resulting yarn is of good quality. Despite
low productivity, it is widely used because of its simplicity and small investment
cost.

b) Pedal reeling machine: Normally 5 or 6 cooked/deflossed cocoons of Daba or 9 ta
10 of L. proylei are fed into the basin per end to produce respectively 60/65 denier
or 40/45 denier thread. The filaments are passed together over the delivery roller
from which they pass on to the bobbin through the final thread guide. Twisting and
winding take place simultancously by means of a ring and a traveller on the ring
rail.

There are about 600 tasar reeling machines in the country, mainly in Bihar,
Orissa and Madhya Pradesh. These machines are pedal driven with 4 spindle capacity.
The production per day per machine is about 150 gms only in the case af Daba cocoons.
However, the author has improved the mechanism(1976) so that the production rate has
been increased te more than two times as compared Lo the above ordinary version. The
comparative recling performance is given in table 6.



c) improved 'CTRS' reeling machine: Designed on the spinning principle, CTRS reeling
machine is also pedal driven and &4 spindled, has a wooden swift (50 cm in circum-
ference) for delivering the composite silk yarm to the fast rotating bobbin fixed
on these spindles. There is a small step-pulley on the spindle driving shaft For
changing the spindle speed when necessary. The wooden swift besides increasing the
delivery rate also reduces lapping by lessening the contact of the raw silk fhread
with the wood surface. All the working points are [fitted with ball bearings for a
very smooth operation. The machine is also equipped with various other devices which
help to increase its efficiency.

Reeled silk is normally used far warp in combination with Ghicha, Katia, noil
and balkal yarns as weft.

Ghicha yarn: ghicha is spun by hand mostly from unreelable tasar cocoons after cook-
ing in reeling process. Threads are drafted by hand and rolled on an earthern pot
to make coarse yarn.

Katia: Katia is spun from tasar silk waste produced during reeling. It is normally
spun on pedal operated spinning charkha. Katia yarn is more compact on account of
better twists in the yarn.

Noil yarn: The yarn is spun out of noil waste produced in spun silk mills like cotton
waste yarn or woolen yarn.

Macka: Matka yarn is spun by hand out of mulberry pierced and unreelable cocoons
after degumming.

Balkal yarn: Balkal yarn is hand spun out of tasar cocoon peduncles, after they are
boiled in alkaline solution and opened up.

MUGA SILK REELING

The muga cocoon can be reeled owing to its closed shell and the continuous fila-
ments. Stifling (drying) of cocoon is similar to that of tasar. The cocoons are
cooked in 0.5% alkaline solution (Na, Co,) for about half a minuLe and transferred
to reeling basin containing tepid water with a little soda. Normally the filaments

of 6 to 7 cocoons are fed on to the reeling device for warp and i0 to 12 cocoons for
weft.

Reeling appliances:

a) Bhir: The Bhir is a very simple reeling appliance consisting of a basin to serve
as the water bath [or the cocoons and a reoller with a large wheel at one end for
wrapping. The [ilaments of cooked cocoons are joined by an operator (feeder) and pass
inta one hand of the rceler who in Lurn feeds the thread on to a wooden roller
(reel). The reeler rotates the roller intermittently and imparts twist by rubbing
the yarn betwcen his fingers before it is wound an the reel. The f[eeder and reeler
face eachother with the reeling appliance belween them. The process is actually omne
end reeling by 2 persons.

About 500 cocoons are recled per day to produce about 120-150 gms of sitk. The
waste 1is nearly equal to the quantity of silk produced and the reelability is about
50%. The pedalled Bhir is slightly improved over the hand operated model as the
reeler can use both hands for reeling therchy ensuring a better quality of silk, but
this appliance likewise engages two persons in onc end reeling and hence production
is limited.
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b) Das_type muga reeling machine: This mechanical reeling machine requires only one
operator. As it is foot aperated, the reeler can use both hands for cocoon feeding
and reeling. The reeled silk is wound on the bobbin and a uniform rate of twist is
imparted by the spindle and flyer. Nevertheless because only one end reeling is pos-
sible, the production is likewise limited. Recently some experiments of muga reeling
on multiend reeling basin were taken up. Muga cocoons can be reeled in conditions
similar to mulberry cocoons excepting that some alkaline medium is required in the
reeling basin. Secondly the silk reeled on multiend machine will have no twist unlike
in the regular muga reeling appliances. However, twist can be imparted after reeling
on separate twisting machine whose cost may be compensated by increase in the produc-
tion in multiend reeling machine.

ER1 SILK SPINNING

Because eri cocoons are open mouthed, the filament is discontinuous and thus
it can be used only for spinning. Like tasar, the cocoons vary in colour, size and
softness. The soft cocoons are better for mechanical spinning and the bigger cocoons
for hand spinning. The cocoons are graded accordingly.

Degumming:

Rather than being cooked as in reeling, eri cocoons are degummed. The sericin
(about 11%) is washed out making the fibres loose enough to be stretched for the
drafting operation.

Traditional methods: 1in Assam, ash obtained from banana leaf, wheat stock, paddy
straw, mung or pieces of green papaya, is commonly used instead of soda or potash
to degum the cocoon. However, this process does not completely dissolve the sericin.
The cocoons loosely tied in cloth are boiled in a 10% Na, Co, solution for 45 minutes
to one hour. The individual cocoons are then stretched or opened in plain water into
thin sheets. Three or four such sheets are joined to make a ''cake" which is dried
and used for spinning.

lmproved method: Clean eri cocoons are loosely tied in porous cloth and the bundle
is immersed in an alkaline bath of 20% soap with 2% soda maintaining a 1:60 ratio
of tiquid and cocoons are boiled for one hour and then washed and reboiled in fresh
water for 30 minutes. The degummed cocoons are thoroughly washed twice and squeezed
for drying (1970).

Spinning:

Hand spinning: Hand spinning, which is very common in north-eastern states of India,
is either intermittent (mule spinning principle) or continuous (ring spinning prin-
ciple). The takli is commonly used for intermitteunt spinning and the spinning wheel
for continuous spinning; Both types of spinning involve the same basic operations:
drafting, twisting and winding.

Takli spinning: The takli consists of a spindle with disc-like base. The spinner
holds the cocoon "cake' in the lteft hand, drafts and then [ceds Che strand with right
hand to the spindle. The spindie is occasionally rotated by the right hand to impart
twist alter certain length of yarn is spun. The spinning is discontinued in order
to wind the yarn on the spindle.

Improved spinning appliance: Although takli is very simple and cheap, its output is
quite fow. lmproved spinning equipment has been develaped on the continuous spinning
principle with simultaneous drafting, twisting and winding.
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The N.R. Das spinning wheel is pedal driven and has a flyer system. A large
pedal wheel drives the top step wheel which in turn drives the double flanged bobbin.
The spindle and flyer are mounted horizontally on a wooden platform with an automatic
traverse mechanism. The continuous rotation of the bobbin gives the yarn a uniform
twist and simultaneously ensures uniform distribution of yarn coils as they are wound
on the bobbin. Both drafting and feeding of fibres can easily be controlled.

The Trivedi (flyer type) and Chowdhury spinning (ring type) wheels are also
popular for eri spinning.

Recent research studies:

Experiments have been carried out to establish suitable degumming technique for
mulberry and eri cocoons. Spinning trials on all types of spinning wheels have been
conducted. Recently hand spinning studies on blending of mulberry and eri degummed
cocoons were also undertaken and very interesting results were obtained.

Separately degummed mulberry pierced and eri cocoons were blended in 67:33 ratio
and the blended material was hand spun on’'a pedal spinning wheel (Chowdhury type)
for better economy, since mulberry pierced (superior) cocoons are costlier than eri
(inferior) cocoons. The spinning results of blended material are given along with
spinning results of pure mulberry and eri in table 7.

From the table 7, it is seen that the spinning performance of blended material
(mulberry and eri) in the ratio of 67:33 is better as compared to spiuning of pure
eri and also the yarn could be of fashionable colour. So the cost of raw mwaterial
could be brought down by this process (eri cocoons used in this blending study were
of tapioca/rubber fed). This way the various silk waste material such as mulberry
and tasar can be blended with eri in different working ratios for getting fashionable
yarn with lower raw material cost.

However, quite a bulk quanLity of eri cocoons is processed in spun silk mills
particularly in the Govt. Spun Silk Mills, Bhagalpur and Govt. Spun Silk Mill, Jagi
Road, Assam. By mill spinning techniques very [ine counts of yarn are spun in the
range of 60 S and 210 S whereas hand spinning technique could afford to spin 20 5
and 40 S economically but cost of manufacture of handspun yarn is lowest and invest-
ment is almost nil. Hand spinning technique for eri cocoons can be advocated in rural
areas as a cottage based spinning process.

HANDICRAFTS

As mentioned earlier, silk rceling and weaving in both mulberry and non-mulberry
are almost practiced by hand i.e. skillness of person is more invelved than the
machine or equipment. Apart from silk reeling on cottage devices such as charkha,
cottage basin, takli, pedal operated reeling devices and handlooms in weaving, there
are some other items which come under handicrafts in silk industry as follows:

1) Utilisation of waste cocoons:

Pierced, cut and defective cocoons which are unfil for reeling would be made
use of preparing garlands, [lowers and also hand spun yarn. This type of work is
being carried out in places where other handicrafts are in practice specially in
remand homes. Even filaments Erom the individual cncoon after Lesting are being used
to make flowers. However, this type of handicraft is Limited in the country. It could
be systematically developed so as to utilise all the waste cocoons effectively and
also give employment in cottage sector.
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2) Carpets:

Waste obtained in the process of noil yarn production in spun silk mill is used
to produce coarse roving which is used as weft along with cotton warp to produce car-
pets with various designs engraved by hand interlation. Normally these carpets are
made on country type device known as carpet loom placed vertically where ends are
arranged and the designer goes on interlacing the weft with different colours and
also with some designs. Apart from this small carpets made out of the waste silk,
carpets with rich designs are made in Kashmir out of spun silk yarn. There is a great
demand for these silk carpets in European countries.
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‘1- Plate 1. C.S.R.T.1, improved charkha.
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ANNEXURE 1

INDIAN SILK REELING MACHINES (MULBERRY)

CHARKHA

indigenous crude reeling
apparatus built by wood
parts (different parts
like mud platform, Thar-
patti, etc)

Hand driven
4 ends reeling

Cooking and reeling basin
common

High temperature (boil-
ing) reeling

Water is heated up by
direct fire below the ba-
sin

Only one oval shaped cop-
per or earthern basin is
fitted on the oven with
mud construction, some
charkhas have chimneys
to avoid excess smoke to
the reeler/cooker

Cooker and reeler same

Casting of filament by
hand

No button only Tharapatti
which has holes

Chambon type of croissure
(inferior cohesion)

Bigger  reels  (59"-60"

periphery)

COTTAGE BASIN

Indigenous improved reel-
ing apparatus built by
iron parts (reeling ba-
sin, croissure pulley)

Hand/power driven
6-8 ends

Cooking basin is separate
from reeling

l.ow temperature in reel-
ing basin

Hot water is supplied to
the basins through pipes.
Sometimes steam is pro-
vided

One cooker, two reelers

Casting of filament by
hand only

Button used

Tavellette type of crois-
sure
(better cohesion)

Small reels sometimes di-
rect reeling and the de-
vice is known as domestic
basin

MULTIEND BASIN

Most modern machine in
India  (reeling basin,
croissure pulleys, etc)

Power driven
8-10 ends

Cooking basin is separate
from reeling

Low temperature in reel-
ing basin

Steam is used for heating
water

(Steam is useful particu-
larly in coaking as there
is agitation in the basin
and cooking is effective.
Penetration of water in-
side the shell takes
place)

One cooker, two reelers

Jettebout. So efficient
rate of filament casting

Button used
Tavellette type of crois-
sure

(better cohesion)

Small recels (24"-28"-32"
periphery)



No re-reeling

Sitk production and yield
higher (900-1000 g/day/
reeler)

Waste is less
(15 to 20%)

Low renditta (8-10)

Silk quality is imnferior.
Suffers from poor even-—
ness, cleanness, cohesion
and winding qualities

Lower price

Cost of manufacture
lowest (about Rs. 15/kg
of silk)

Inferior quality of co-
coons may be economically
reeled. Even certain de-
fective cocoons such as
urinated ones may be eco-
nomically reeled

Private owned small units
from 6-20

Cocoon feeding automatic,

Re-reeling (some cases
direct reeling on bigger
reels) domestic basin

Silk production and yield
slightly lower than on
charkha (600-800 g/day)

Waste is higher
(25 to 30%)

High renditta (9-10)
(with reference to the
quality of cocoons wused

on charkha)

Better

Higher price

Cost of manufacture
higher (about Rs. 20-25/
kg silk)

Not (desirable) with de-
fective cocoons

Private owned basins 3,
10,15,20. Sometimes more

AUTOMAT1IC REELING

Separation of pupa and dropped cocoons automatic,

Water circulation auntomatic,

contd. ANNEXURE 1

Re-reeling with  Grant
reels

Silk production and yileld
lower (500-700 g/day)

Waste is higher
(30 to 40%)

High renditta (10-12)

Better

Higher price

Cost of manufacture
highest (Rs. 50-80/kg)

Not (desirable) with in-
ferior and defective co-
coons

Government owned 200-40(
basins

40 ends model unit, constant denier system, irvespective of number of cocoons.
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Overall average

Bivoltine Rultivoltine

1. Single cocoon wt. (g) 1.580 1,419
2. Single shell wt (g) 0.335 0.237
3. Shell ratio (%) 21.12 16.80
4. Average filament length (m) 1030 579

5. Average non-breakable filament length (a) 913 506

6. Denier of the filawent 2.30d 2.46d
7. Defective cocoon percentage 5.6 5.6

8. Renditta (A) 7.3 10.6
9. Renditta (8) 6.9 10.0
10. Reelability (%) (A) 67 57

11, Reelability (%) (8) 70 60

12, Reeling waste (%) i4.1 23.2
13. Average denier 23.16d 23.45d
16. Size deviation 1.278 1.430
15. Maximum size deviation 2,431 2.511
16. Production/? hours/40 ends 4.378 3.9m

Table 1. Reeling performance of bivoltine and multivoltine cocoons

on an automatic reeling machine
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Test characteristics

Bivoltine
raw silk
(av. of 7 lots)

Isproved
mrultivoltine
cross (1 lot)

Average
Average
Average
Average
Average
Average
Average
Winding
Average

Average

evenness (%)

low evenness (%}

cleanness (%)

low neatness (%)

size {denier)

size deviation (denier)
saxisus size deviation (denier)
breaks per 25 skeins

tenacity (g/d)

elongation (%)

Cohesion (strokes)

Overall

grade

92
83
91
84
21.05d
1.564
4.04d
21
3.6
18
106

A-ZA
except winding

89
80
87
85
21.004
1.504
4.51d
25
2.9
19
103

only one lot
not dependable

Table 2. Raw silk test results reeled on an automatic

reeling machine



Cocoon characters

Average

Shell %
Filament length

Filament denier

18.74
1067a
2,284

Reeling performance

A ]
(av. of Z lots)

1. Renditta 7.4 7.5
2. Reeling waste (%) 14.0 13.0
3. Reelability (%) 72 72
4. Production/7 hrs. (kg)

(A=40 ends and B=10 ends each) BIEERS 1308
5. Average size (d) 20.42 26,39
6. Size deviation 0.960 2,206

Table 3. Reeling performance of bivoltine cocoons on

(A) automatic reeling machine with pressurised cooking

(B) multiend reeling machine with pressurised cooking.
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Cocoon characters Average
Shell % 20.07
Filament length 834 »
Filament denier 2.29d
Reeling perforsance Automatic reeling Multiend reeling
(av. of & lots) sachine (40 ends) machine {10 ends)
1. Renditta 7.4 5.9
2. Reeling waste (%) 16.3 18.6
3. Reelability (%) 67 73
4. Production/? hrs. (kg) 3.601 0.694
5. Average size (d) 19.99 21.14
6. Size deviation 1.530 2.140

Table 4. Reeling performance of bivoltine cocoons on an automatic

reeling machine (with pressurised cocoon cooking system)

as compared to reeling on multiend reeling machine

{(with three pan system of cooking)



Average

Shell Filaasat AveREge Renditta Reeling waste Reelability
Race length 0 autosatic filature automatic filature automatic filature
4 denier N i r ' i ;
{n) sachine machine machine nachine machine sachine
1. Bivoltine
(AuErTgevsr o1 Torsh 16.88 834 2.16 8.1 8.2 21.6 19.8 66 64
2. Multivoltine
{Average of 3 lots) 16.02 579 2.33 10.4 9.9 32.0 21.0 61 64

Table 5. Comparative reeling performance of bivoltine and mulcivoltine cocoons

on an automatic reeling machine and filature reeling machine
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(DABA COCOONS)

Factars studied

Improved technique

old technique

Average length of raw silk
reeled per hr/4 ends {(m)

Kverage size of raw silk reeled

. Average production of raw silk

per hefh ends (g)

. Average calculated production of

raw silk per 8 hr/4 ends (g)

. Average reelability percentage

of raw silk

6845

62.410

378

65.6

2800-3400

60D-720

22.5

180

50

Table 6. Comparative reeling data on improved reeling machine

along with the existing reeling machine
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Rulbergy enl (lull:;eli-el'll|ydef.d Eri)
Spinning particulars

10° 20° 25° 10’ 20° 2° 10° 20° 25°

. Average yarn yield X 93.4 83.0 88.5 66.1 §5.7 53.9 81.2 79.1 7%.6
Average waste % 6.0 10.7 10.9 33.6 64.0 b5.4 17.4 19,7 23.4
. Average actual count 10.3S 19.95 25.lS 9.9S 20.0S 25.LS 10.LS lS.OS ZA.ZS
Average production per hr (g} 11.2 6.4 5.5 7.5 5.1 4,7 11.4 7.2 5.7

. Average production per hr (a) 197 222 236 127 173 205 193 216 236

. Average degumming loss % = 27.3 - - 9.4 - - - -

Table 7. Spinning

performance of mulberry, eri and blended material for various counts
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ECONOMIC ISSUES IN SERICULTURE - A CASE STUDY OF KARNATAKA

DEBOUCHES ECONOMIQUES DE LA SERICICULTURE - ETUDE TYPE DANS
LE KARNATAKA

% *
H.G. HANUMAPPA, 5. ERAPPA

Institute for Soecial and Economic Change
Bangalore 560 072
India

Cultivation of mulberry leaf and silkworm rearing in Karnataka dates back to
the 18th century. From the beginning, Government of Karnataka played an important
role of a catalyst to keep the sericulture industry going. It established a separate
department 1in 1913-1914 to look after some of the needs and also the problems of
sericulturists, ! Encouraged by the achievements of the sericulture industry in Kar-
nataka, among other programmes, the State Government undertook an ambitious plan for
the expansion of the sericulture covering a period of five years (1980-85) through
a World Bank loan. This plan envisaged introducing sericulture in certain new areas
of Karnataka, so that it can serve as an important source of employment and income
generation in rural areas. Government of Karnataka launched this programme in 1980
in 13 districts. For the traditionally mulberry growing areas, this programme envi-
sages a further improvement in the existing infrastructural facilities along with
extending the area under improved mulberry and also encouraging rearing of improved
and bivoltine silkworm. In the non-traditional areas, the plan was to introduce seri-
culture activities on a large scale to bring about cconomic transformation in these
areas. In addition to providing necessary infrastructure, the plan envisaged an
effective extension facilities to popularise sericulture activities. We come across
very few academic studies which can throw light on the process of socio-economic
change that the society is experiencing due to the expansion of sericulture acti-
vities in the predominantly agricultural countries like India. Some of the studies
which are available tend to be either too general in their analysis of the situation
or they are too narrow in their approach to provide necessary insights or clues for
better understanding of Lhe issues involved in sericulture activities. However, there
are some studies which are exceptions to rhis. When certain significant programmes
concerning areas like sericulture are under implementation, it is necessary to con-

* Project Director and Technical Assistant respectively, Concurrent Evaluation of
Sericulture Project in Karnataka, Institute for GSocial and Economie Change,
Bangalore 72. The authors wish to thank Professor Abdul Aziz for his comments on
an earlier draft of this paper. However, the views expressed and the inferences
drawm in this paper are authors' owm and they do not represent the views of the
ISEC or any other agency.

I Government of Karnataka, Karnataka State Gazetteer, FPart V, Suryanath U Kamath
(Chief Editor), 1982, Rangalore, p. 849.
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duct exercices from time to time on different aspects of these activities so that
we are able to trace and grasp the pracess of socio-economic transformation that is
taking place at the grass-roots level.

Keeping this in view, we are attempting here on a modeslt scale to get an overall
view of the changes which have taken plare at the household level in both traditional
and non-traditional regions of the state in terms of sericulture activities. Further
this note tries to find out at two points of time whether there is any change in the
structure of costs and labour needs for the cultivarion of mulberry leaf and silkworm
rearing on the one hand and on the ather, whether any change has taken place in the
income earning capacities of the sericulturists. For this exercise, we are princi-
pally depending on the household data generated through periodic sample surveys which
we have been undertaking at the Institute for Soctal and Economic Change since 1980.
These data are supplemented by the information gathered through intensive field
visits to some of the non-sample villages also, where sericulture is making inrcads
into the economic life of the rural population, particularly in the new sericulture
regions of Bijapur, Raichur and Gulbarga districts. The two points of time selected
for the present exercise are 1980-81 and 1983-84.

The total number of sample sericulturists households and the area under mulberry
are considered for the present exercise at two points of time, however, it is not the
same. The sample set selected for the year 1980-81 covered 747 sericulturists. When
frequency of the household survey was switched over from annual to quarterly in 1983-
84, a sub-sample of 224 out of 747 was drawn and surveyed. Thus while 1980-81 results
presented here refer to those derived from the annual survey conducted in 1981 the
results presented here for 1983-84 refer to those derived from the two quarterly sur-
veys conducted in July and October 1983. Further it is important to note that though
the number of samples and arca covered differ between the two points of time, the
results are still comparable as the samples covered belong to the same frame and as
the average mulberry area under each family has not varied much even though the
sample size differs (table 1). Also, the agro-climatic regions and the total number
of sample villages have remained the same as between the points of time considered
We have divided the study area into five regions, and grouped regions I, Il and I1l
as traditional. and IV and V as non-traditional (for details of the names of dis-
tricts whlch come under different regions, pleasc see the appendix). Regionwise cove-
rage of sample households and the area shows that a greater share of the samples lie
in traditional region than in the non-traditional region.

Broadly speaking, sericulture activities at the farm-houseliold level comprise
of two distinct phases. The first phase of the activity concentrates on the cultiva-
tion of mulberry leaf and forms part of the cultivators' overall farm level (outdoor)
activities. In the second phase, rearing of silkworm is taken up as part of the cul-
tivator's overall household level (indoor) activities.

1f we hegin looking at the variations in costs of production of mutberry leaf
by regions., varietics and sources of water by and large the trend seems to be that
in most of the cases under rainfed condilions the total costs as well as the cost
per kg. of leaf haveshown a declining trend (table 2). But under irrigated conditions
though the total costs are reported to be declining, the cost per kg. of leaf yield
is increasing (table 3). This seems to be mainly due tn the declining leaf yields
in gross terms over the two periods. liowever. when we attempt to work out the costs
involved in the sericulture activities we should bear in mind that, total costs cal-
culated here include, those incurred an inputs like manure, fertilizer, irrigation
costs, if any, and labour costs. Under lahour costs, we have included the imputed
value of family labour utilized for the activities and the paid-out cost for the
hired labour. Since we have included the imputed valuc of Family labour, we are arri-
ving at higher total costs. As far as how leal yields are concerucd, it is necessary
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to find out whether this is due to farm level inefficiency of the sericulturists or
to any other natural factors which might have affected the leaf yields in particular
during 1983-84, We leave it at this, since at present we do not have details to ex-
plain the reasons for the declining trend in the leaf yields at this moment.

Another interesting issue which deserves our consideration is the proportions
of family and hired labour involved in the cultivation of mulberry leaf. Table &
shows that the hired labour seems to play a very crucial role in the farm level acti-
vities of the sericulturists which is an outdoor activity. However, the co-efficient
of variation worked out for these two regions on the number of mandays (in terms of
family and hired labour) indicates that over the period the variation has increased
for the number of mandays of family, labour from 6.44 per cent to 25.83 per cent.
But this variation has decreased from 15.83 per cent to 2.34 per cent (table 4) for
the hired mandays. This indicates that there has been a rise in employment opportu-
nities for the hired tabour at the farm level (outdoor) activities of the sericul-
turists in both the regions.

This phase of activity of cultivating mulberry leaf is closely followed by the
rearing of silkworm which is mostly an indoor activity. Employment generation in this
phase has a greater implication for the absorption of family labour as it keeps most
of the family members fully engaged (mainly those who might have otherwise remained
unemployed) through the rearing period.

With regard to changes in cocoon yields belween the two points of time bivoltine
variety seems to have picked up in the traditional region (table 5). Owing to failure
of monsoons during the year 1983-84, we do find marginal decline in some regions in
the yields of improved variety. However, there secems to be stability in both tradi-
tional and non-traditional regions in the yields of improved cocoons.

If we take a look at the labour utilization aspect of silkworm rearing., we Find
that aver the period the dependance of family labour is increasing in both tradi-
tional and non-traditional areas (table 6}, In the case of hired labour there is a
marginal increase in the number of mandays required for rearing activity in the tra-
ditional area and there is a reduction in the non-traditional area. This is an impor-
tant trend as it brings out the fact that the contribution ¢f the family labour com-
ponent is increasing in the rearing activity which is indoor in nature. It also
implies that for the family members who were otherwise unemployed get absorked as
regular labourers in this activity.

In terms of net returns, at the outset, table 7 gives us an impression that
sericulture is not a viable activity. But as we have alrcady noted., a major portion
of the total costs worked out include imputed Ffamily labour value. 1f we add the
imputed value of wages of family labour to what we have derived as net returns
(table 3), we do [ind that sericulture is a profitable activity. Inspite of adding
up of imputed values of several items including the notional wages to the family
labour, the traditional region shows greater stability than the new region. Among
different varictics, the improved and the bivoltine rearings showed signs of better
prospects for earning higher returns than the local variety in the traditional
region, In the non-traditional region the results show a mixed trend.

Added to these dimensions, our recent field visits to certain villages in Bija-
pur and Gulbarga districts revealed that in spite of problems of marketing, many
sericulturists have been successfully producing both improved and bivoltine varlety
cncoons. The transition from traditicnal crops to new crops like mulberry has been
taking place in some of these villages at a remarkably rapid rate. We came across
4 cross—section af farmers who have recognised the advantages of pursuing sericulture
as a profitable cconomic pursuit. Right from jarge joint families of dominant caste

211



households having capacity to rear im batches of 500 to 600 dfls at a time, to a
small holder belonging to scheduled caste express their happiness over the benefit
derived from shifting to sericulture. In the so called non-traditional region of
Bijapur, Gulbarga and Raichur several packets of successful sericulture have emerged.
As per our observations the main factors favouring this success include extension
work of the sericulture department, the availability of water and labour and above
all the interest and the enterprising nature of the mnew sericulturists. While our
sample surveys have revealed the operational details of the actlvities, the field
visits to successful sericulture villages have revealed the great potentialiries of
non-traditional region for expanding these activities.
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1980-1981 1983-1984
REGIONS
No. Area No. Area

TRAGI TIONAL
i 35.79 60. 04 31.68 56.94
11 32.44 16,42 32.30 16.21
111 iu.n 23.54 36.02 28.85
SUB-TOTAL 80.05 83.47 71.88 76,43

(598) (1037.13) (161) (218.28)
Average size of mulberry
halding 1.7 1.36
HON-TRADITIONAL
Iv §6.43 60.96 68.25 62.84
) 35.57 39.04 31.75 37.18
SUB-TOTAL 19.95 16.53 28.12 25.57

(149) (205.36) (63) (74.99)
Average size of mulberry
holding 1.38 1.19
GRAND TOTAL 100.00 100.00 100.00 100.00

(747) (1242.48) (224) (293.23)
Average mulberry
area 1.67 1.31

* 1983-84 fiqures refer to the results of tuo quarterly surveys conducted in

July and October 1983. ( Absolute figures are given in the brackets).

(area in acres)

Table 1. Distribution of sample sericulturists and area under

mulberry by regions in 1980-81 and 1983-84 %
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RAINFED

REGIONS w5 N5
1980-81 1983-84 1980-81 1983-84
| i 484 250 734 420
c D.23 0.23 0.30 0.26
111 1€ 1226 510
C 0.37 0.35 -

(value in Rs.)

Note TC = Total Cost per acre {Rs)
C = Cost per kg (Rs)

Table 2. Cost of mulberry leaf productiom (per kg) by
regions, varieties under rainfed conditions.
IRRIGATED
tocal NS
1980-81 1983-84 1980-81 1983-84
TRADITTONAL
1 1C - =5 760 680
[+ == = 0.22 0.40
1 1ic 1365 964 1279 885
c 0.24 0.28 0.22 0.35
1 1c 1173 1038 1492 974
c 0.24 0.47 0.29 0.23 °
MON-TRADITIONAL
v 1C - = 1048 872
C == 0.22 0.38
v i = 872 691
c - 0.3 0.69

Note : TC = Total cost per acre (Rs)
€ = Cost per kg (Rs.)

Table 3.

Cost of mulberry leaf production (per kg) by regions

and varieties under irrigated conditions.



1980-81 1983-84

Particulars
Oun Hired Own Hired
Traditional region 36.34 57.1% 20.07 43.18
Non-traditional region 30.09 44.91 28.26 44.62
Kean 35.69 54.71 22.42 43.59
Co-efficient of
variation (%) 6.4% 15.83 25.83 2.3

Table 4. Labour (mandays) utilisation in mulberry
cultivation per acre per crop.

Local Tmproved Bivoltine

1980-81 1983-84 1980-81 1983-84 1980-81 1983-84
TRADITIOKAL
1 19.74 19.46 26.33 23.88 - 38.55
11 -- 24.00 19.08 25.56 =T
111 -- -— 25.12 26.00 12.14 45.00
NON- TRADITIONAL
IV = - 23.92 21.45 - 15.86
v - 27.16 29.41 -- 17.10

Note : 1) Local variety silkworm rearing is not reported in 111, IV and V regions.
2) Bivoltine silkworm rearing was not reported in most of the regions during 1980-81.

Table 5. Average cocoon yields per 100 dfls by varieties and regions.

1980-81 1983-84
Own Hired Oun Hired
1. Traditional region 23.67 13.18 26.67 14.39
e g uinng] 12.67 20.70 18.74 16.98

region

Table 6. Labour (mandays) utilisation in silkworm rearing.
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Total Cost Gross returns Net returns*
1930-81 1983-86 1980-81 1983-86 1980-81 1983-84
TRADITIONAL
1 Local 279.19 473.00 345.00 507.00 668.81 34.00
Improved 322.21 746.00 747.36 892.00 425.15 146.00
Bivoltine - 1281.00 -- 1317.00 -- 132.00
11 Local -- 555.00 - 490.00 -= -b65.00
[mproved 399. 64 659.00 627.57 729.00 228.13 70.00
Bivoltine - 782.00 - 75.00 -- - 707.00 **
111 Local == 2 - e -— --
Improved 396.90 742.00 726.35 931.00 327.44 189.00
Bivaltine 347,48 924.00 432.38 2208.50 84.90 12B4.50
NON-TRADITIONAL
IV Local 2 - -- - -- -
d Improved 406.38 560.50 757.02 610.00 352.64 43.50
Bivoltine - 563.50 =i 428.00 - -135.50
v tocal - - . - i s
Improved 527.61 937.00 815.55 797.50 287.94 -139.50
Bivaltine - 831.00 - 982.00 == 151.00

*  Net returns presented here have been derived after including

** Negative returns are due to failure of crops.

Table 7.

the imputed value of wages of family labour.

Total cost, gross returns and net returns per 100 dfls by regions and varieties.



REGIONS DISTRICTS TALUKAS
I Rainfed Hysare Kollegal
Chamarajanagar
K R Nagar
11 Semi-~irrigated Mandya Malavalli
Bangalore Ramanagar
Doddaballapur
11T Irrigated Kolar Kolar
Siddlaghatta
Tumkur Pavagada
v Inner Chitradurga Davanagere
Non-traditional Hassan C R Patna
Bellary Kudligi
v Duter Raichur Manvi
Non-traditional Gulbarga Jeevargi
Bijapur Mudhol
Appendix

Districts and Talukas by regions of the study area.
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BIVOLTINE 1IN THE TROPICS

LES RACES BIVOLTINES DANS LES PAYS TROPICAUX

S.R. VIJAY

Director of Sericulture, Govermment of Karnataka,
and formerly UNIDO consultant on Technology Transfer
for Small Industries,

India.

The best known classification of silkworm races is in terms of the number of
generalions that a race can live each year. Some among the silkworm races hatch only
once a year, some others twice in a year and yet others several times in a year
Those which hatch once a year are known as univoltine, those which hatch twice are
are bivoltine and those which hatch several times are known as polyvoltine races.
Univoltine and bivoltine races thrive in the temperate zone and polyvoltine in the
tropical. Both univoltine and bivoltine silkworm races have a process by which the
eggs go into dormancy. The eggs of bivoltine races for example hatch in spring and
become moths early in summer to lay eggs; the eggs again hatch ten days thereafter
and the sccond generation of moths emerges carly in autumn to lay eggs. Eggs laid
after autumn rest dormant and go into hibernation through the winter. Eggs of poly-
voltine or multivoltine races do not rest dormant and hatch regularly after ten days.
Univeltine and bivoltines races are attuned to the climatic conditions in the tempe-—
rate areas and polyvoltine races are attuned to the climatic conditions in the tro-
pics. Tf bivoltine eggs are reared in the tropics, the eggs go inte dormancy and if
they are not cold-stored the embryo therein dies in natural conditions therefare
union bivoltine race cannot survive in the tropics. Pulyvoltine races, if reared in
the tempcrate zones keep hatching even during winter when there are no mulberry
leaves. Such races cannot but perish in such conditions. In effect the life/genera-
tion of silkworm cycles diflers significantly as between the temperate zvnes and the
tropics.

Bivoltine silk has an edge over muitivoltine silk. Silk reelted [rom multivoltine
cocoons is very often of the 'E' Grade quality compared to 'A' and 'B' quality
achieved by silk reeled from biveltine cocaons. The quality of silk yarn is normally
measured in terms of [ilament length per coceoon and filament thickness. In terms of
this criteria silk yarn from bivoltine hybrid cocoons reccards a normal measurement
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of 1000 te 1200 metres. BivoliLine silkyarn is also much thicker than silk reeled frem
multivoltine cocoons. Fabrics made of biveltine yarn are comparatively popular
thraughout the world. Bivoltine cocoons also have a thicker shell and are amenable
to being used in sophisticated semi-automaLic reeling machines. Multivoltine cocoons
are comparatively less suitable.

Apart from quality of silk, another important factor prompting a switch over
from multivoltine to bivoltine is the high productivity of bivoltine hybrids. Studies
in the late 1970s by C.S.R.T.1. of India pointed out that yields per 100 layings were
in the region of 20 kgs. for local multivolline races whereas, in the case of new
hybrids of bivoltine, the yields were in the region af 35 kgs. It is also recognized
that bivoltine races in Japan, China and Korea reach markedly higher yields to 60
to 70 kgs. per 100 layings as compared to multivoltine.

Bivoltine sericulture has certain other factors to recommend it. Unlike multi-
voltine silkworm eggs, bivoltine silkworm eggs can be hatched according to programme
by a combination of cold storage and artificial hatching. Bivoltine silkworm eggs
can be cold-stored in such a manner that when silkworm eggs, the single most impor-
tant input for sericulture, are required and even if the immediately precceding sea-
son is very poor in terms of ability of the ciimatic conditions to support any pro-
gramme for silkworm seed production, yet the eggs can be made available when
conditions turn favourable. In South India, to take an example, the south-west mon-
soon breaks out rather abruptly close on the heels of a fairly severe summer during
which time comditions are unfavourable for production of seed cocoons. The sudden
outbreak of the monsoon and the good sprouting of mulberry leaves lead to a tremen-
dous demand for silkworm seed c¢ggs and in view of the unfavourable conditions pre-
ceeding the monsoon period, silkworm eggs may not be easily made available. On the
contrary, if bivoltine silkworm eggs are prepared during October/November, when silk-
worm seed production is at a fairly satisfactory level due to favourable conditions
and cold-stored through summer, seed releases can keep step with leaf production
immediately after the outbreak of the monsoon.

lt is equally important to appreciate that the silkworm is highly susceptible
to diseases. Synchronized rearing is a pre-requisite for successful cropping. Syn-
chronized rearing facilitates disinfection and prevention of silkworm diseases. It
also enables collective guidance by extension personnel on the methods of rearing
and mulberry cultivation. Synchronized rearing, however, presupposes that silkworm
seed should be released in adequale quantities on the date of "hakitate"*, Multivol-
tine silkworm eggs are not amenable to cold storage and the availability of multivol-
tine silkworm epgs cannot possibiy be assured at pre-arranged dates. On the contrary,
bivoltine silkworm eggs can be cold-stored and released as and when required. 1In
effect, bivoltine sericulture in combination with cold storages and acid treatment
technologies is a pre-requisite for synchromized rearing. In fact it is the absence
of synchronized rearing and absence ol gaps between one rearing and another that
make sericulture particularly hazardous in tropical countries. Disinfection in the
absence of synchronized rearing proves ineffective. Pathogenic viruses, germs and
fungi spread from one rearing house to others. And once such a disease gets a stardi,
it is difficult to sitop it unless there is suspension of rearing and community disin-
fection.

Japan, China, U.5.5.R., South Korea, India, North Korea, Bulgaria, Brazil, lran,
Turkey, Thailand and Taiwan are the principal producers of cocoons in Lhat order.
Out of these countries, China, the largest producer of sitk, produces both the mulLi-
voltine and the bivoltine type. Japan, U.S.S.R., Snuth Korea, North Korea and
Bulgaria produce bivattine silk. India, Brazil, lran, Turkey and Thailand produce pri-
marily multivoltine silk. Internal variations are always alike, particularly within
the larger countries which may spread over both Lhe tropical and temperate zones.
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Sericulture in Kashmir has always been bivoltine oriented and the other silk growing
areas in India have been multivoltine.

A number of countries in the Tropics are indeed making efforts at switching over
from multivoltine to bivoltine. The exercise is by no means simple. It implies trans-
planting of a race which by nature is attuned to conditions in the temperate coun-
tries, to conditions obtained in the tropical countries. The process normally implies
import of races, adaptation of races to tropical conditions and release of bivoltine
races in the tropical countries for rearing. Several tropical countries have embarked
on such exercises, the most notable being India which is proposing to do so with
assistance from the World Bank. 1t would be useful to review the experience.

THE SOUTH CHINA EXPERIENCES

China, being a large country, spreads into both temperate and tropical zones.
The important sericulture provinces in China are Sichuan, Zhejiang, Ziangsu and
Guangdong. Guangdong falls under the tropical belt. Upto eight cocoon crops are
reared between January and October every year. The other areas enjoy temperate cli-
mate and sericulturists in those areas rear bivoltine silkworms between May and
October during spring, summer and autumn seasons. The Chinese Government has launched
a major drive to step up silk production over the last two decades. In the process
they rnot only overtook levels of production reached by Japan but also went far ahead.
Among the measures, the Chinese Government apparently adopted for increasing produc-
tion of cocoons were also schemes For canversion of multivoltine sericulture areas
in subtropical South China into bivoltine sericulture areas. Reports on the success
achieved by China on conversion of multivoltine areas into biveltine areas are not
very clear. A FAO Mission visited China recently and made a study on sericultural
practices in that country. The official report of the mission indicates that poly-
voltine races are still in use in Southern China and mainly in the Zhungiang areas.
The FAO mission has observed that polyvolrine strains continuve to persist in these
areas. The mission of course was nol convinced that such strains should continue to
be encouraged. They were informed that the adaptation of these races to local condi-
tions and the resistance to diseases were the main factors prompting continuance of
polyvoltine strains. It is also indicated in the mission report that polyvoltine
multi crops were more labour intensive. Thercfore the need to absorb manpower in the
densely populated South Ghina required emphases on polyvoltine races. The mission
has also indicated that a change over to bivoltine wauld presuppose a large scale
readaptation in all processes including silkworm seed production, mulberry planting,
teal harvesting, silkworm rearing and the absence of efforts in this direction
"explains the persistence of polyvoltine'.

Dr. S. Krishnaswamy, former Director of the Principal Mulberry Research Station
in India kaown as the C.S$5.R.T.1., was also a member of the mission. In a separate
report released by him, he has observed that ''there was a major effort in South China
to replace the traditional multivoltine races with more productive bivoltine races™.
He refers to claims that '"upto 30% of cocoons production in the traditionally multi-
voltine area of South China had been replaced with bivoltine hybrids”. lle proceeds
te peoint cut that this was possible because of the "advantage of the more tavourable
cold seasons in South China',

According to Dr. Krishnaswamy, China Look to Lhe idea of bivoitine "much later”
than Indians and almost 30% of the cocoon production in South China had already
switched over to bivoltine. He comments that this was made possible “because of the
political dispensation prevailing in China and the determined effort with which pro-
duction strategies and introduction of new Lechnologies are implemented at the [lield
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level”. The story of the bivoltine silkworm experience in South China is by no means
very clear.

TAIWAN — EXPERIENGE OF A NEWLY-DEVELOPED GOUNTRY IN BIVOLTINE

Information available on the Taiwanese experience is rather limited but signifi-
cant. Teremichi Osako has recently concluded his "Comparative study of sericulture
in the temperate countries as compared to sericulture in the tropical countries".
His book contains significant observations. Taiwan, though a small country, umfolds
into both temperate and tropical zomes. Taiwan silk industry developed remarkably
after independence. The devclopment was not so much in the temperate region of Taiwan
where sericulture was previously concentrated but in the tropical regions. As on date
12 out of 19 such sericultural areas in Taiwan are south of the Tropic of Cancer.

Apparently, two new bivoltine races, "Taiwan n® 5 and 6" were introduced into
the tropical south. Though Osako concedes that productivity levels in the tropical
south are not as high as those in the temperate north, yet the manner in which seri-
culture has split over into the tropical south shows that this newly industrialized
country has achieved as much in sericulture as it has in the case of rapid industria-
lisation and for which she is held out as a model.

THATLAND

Thailand is among the rropical countries which have made an effort at rearing
of bivoltine races. The Japan JICA (different from the IACEA) extended active assis-
tance. Sericulture in Thaitand was in a particularly backward state in 1969. The
Government launched the International Cooperative Agency, Sericulture Development
Cooperation Project of Japan in Thailand. Introduction of bivoltine was among the
programmes sought to be implemented. However, the introduction of bivoltine races
was not proceeded by any exercise at adaptation of races. An adaptation of technique
was advocated for bivoltine hybrids. The Japan International Cooperation Agency noted
that production of Fl generation "requires many facilities, much labour and fairly
complicated techniques. Therefore it is recommendable to uvse the second generation
F2 hybrid. This, cthe Agency felt, is slightly weak when compared with Fl but never
weaker than indigenous pelyvoltines'.

By 1973, the Project Leader Dr. S, Omura published his book "Silkworm rearing
technics in the Tropics'. He points out, "we may say that although there are many
techniques which we wish to introduce, few can be used here as they are. Becauvse the
natural environment in Japan in the temperate zome is [airly different from that in
Thailand in the Tropic zone. Japanese technology cannot be of any help without proper
adaptation".

The same Dr. 5. Omura was destined Lo become Chairman of the International
Agricultural Cooperative Experts Assaciation which took up the responsability of pro-
viding the technical input from Japan for a bivoltine—oriented programme in India.
After his conclusion of a study tour of Karnataka and in the context of pointing out
the difficulties in achieving bivoltine, he has cautioned that Thailand bad failed
in this efforts. llowever, the Thai cxperience can be of ltimited significance because
sericulture in Thailand was in a rather primitive state if one should judge from the
Fact that farmers themselves were producing silkworm eggs.



INDIA

The traditional mulberry growing states in India are Karnataka and West Bengal.
The Mysorc Race and the Nistari are the aboriginal races in these two states. The
quality of pure Mysore Race is rather poor particularly in terms of silk yields or
renditta. In the early part of this century in the old Mysore State, the Government
having learnt of the improvement in the races in China and Japan made efforts to up-
grade the quality of races available and introduced the Chinese bivoltine called
Ci-ni-chi as father race for production of hybrid seed. The cross breed held its way
for decades.

In the meantime in Japan and China, thanks to conLinuous and rapid developments
Iln the field of genetics, newer and more vigorous and preductive races were being
evolved and propagated.

It was in the Behrampore Research Station that Dr. Krishnaswamy was able to use
improved Japanese strains for breedlng bivoltine strains suitable to lndian condi-
tions. Dr. Krishnaswamy later moved to the Central Sericultural Research Station,
Mysore. CSRTI had carried cuL extensive results with the bivoltine K.A. breed and
it was obvious that a number of rearers were able Lo obtain yields to the extent of
60 to 65 kgs per 100 dfls. Thereafter, CSRTI evolved and released other races includ-
ing NB-7, NB-18. The new bivoltine races were used to cross with the Mysore pure race
and this practically resulted in a silk revolution in Karnataka State. Sericulturists
in all districts except Mysore District switched over to the use of eggs produced
from bivoltine seed as male parent. In the meantime the CSRT! continued its thrust
towards a total switch over to bivoltime. At this stage, the Government of Karnataka
made an effort at achieving a change from multi-bivoltine to pure bivoltine.

At this stape it must be noted that the sLory of bivoltine in India is practi-
cally the story of bivoltine in Karnataka., Indeed Karnataka's efforts at introducing
bivoltine did not start with the Karnataka Sericulture Project. The Fifth Five Year
Plan aimed at increasing bivoltine silk production by 600 tonnes and provided for
a variety of programmes to achieve this target.

Half way through the Fifth Five Year Plan on 11-9-1978, a Review of the Bivol-
tine Programme was undertaken by the State Govermment and an aflicial role on the
technical capacity of producing 1700 tonnes of bivoltine silk prepared at that time
is available. After noting that the Fifth Plan target was of 500 tonunes, it was felt
that bivoltine production during 1977-78 would be of the order of 100 tonnes. It was
forecast "this will easily go up to 200 tonmnes during 1978-79", The note went on to
express the hope "once this base has been reached and the improved method of bivol-
tine rearing is propagated, bivaltine hybrid cocoons will increase according to sche-
dule.

Certain working papers were also prepared as a prelude to finalisation of
Karnataka Sericulture Project by the Ducksovolee Pre-Appraisal Mission.

These papers were [our in number and dealt separately with moriculture, silkworm
rearing, silk reeling and finally silk marketing. The second paper, "silkworm rearing
in Karnataka" considered the implications of the State's shift in emphasis from mul-
tivoltine to bivoltine. The Mission stressed the need to complete the swithch over
from Mysore Hybrid to the Bivoltine Hybrid “as quickly as possible'. The papers did
sound a note of caution in achieving the switch over and particularly the need Ffor
introducing 'a hardy (bivoltine) race with abundant egg producing capacities'. The
paper also stressed the necd for a varicty of other measures il bivoltine was to suc-
ceed.
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The Karnataka Sericulture Project which aims at producing 1000 tonnes of bivol-
tine silk has now been under implementation for three years. By the end of 1982-83,
the World Bank Mission came to a finding that bivoltine had not progressed to the
extent anticipated. The Aide-Memoire prepared by the Epworth Review Mission in March
1983 noted '"a conspicucus aspect of the project is its failure, to date, to have any
impact on increasing bivoltine silk production". They summed up their impression that
this was due, in varying degree, to insufficient extension service, lack of suffi-
cient number of robust bivoltine silkworm races and inadequate price incentive.

1t may however be noted that notable success has been achieved in Anekal Taluka
and with a large number of rearers in the northern part of the State as also in Kolar
District.

All these three factors namely, poor quality of races, poor extension work and
lack of quality seed have contributed in varying degree to the present impasse under
which bivoltine silk production is substantially behind target.

EXTENSION

The sericulturists in the State are not fully conversant with the techniques
of bivoltine rearing. Working paper n® 2 of the Pre-Appraisal Mission of the World
Bank stresses that “silkworm rearers must be educated on the extremely wide diffe-
rence in nature between bivoltine hybrid and the Mysore hybrid". The paper underlines
that the strains were subjected to a process of selectivity over long years for
increasing the renditta and for this reason their resistance to diseases had grown
weaker. It emphasised the importance of CRCs so that the mortality rate in the early
lite ot the silkworm is reduced. It also emphasised the need [or 'separate living
quarters provided with adequate ventilation, suitable mulberry storage facilities
and with adequate hand and foot stabilising equipments'.

A number of remedial steps have been initiated. As many as 500 sericultural
villages in the state have been identified for intensive extension effort and encou-
raging results have already been recorded. A census is also under way to enumerate
all rearers who have exclusive rearing houses and all sericulturists who have been
enumerated will be a further target of intensive extension effort. All bivoltine
rearers will also be helped to maintain detailed progress records to enable identifi-
cation of faulty rearing practices and ensure prompt corrective steps. Staff concer-
ned with bivoltine programmes are being put through intensive training programmes
in the new Training Institutions established with World Bank assistance.

RACES

On the all-important subject of races the problem is neither unexpected nor new.
Way back in 1979-80, the Pre-Appraisal Mission emphasised the importance of improving
the present varieties and the need to "actively collect pure original races from
countries like Japan, South Korea, China".

The paper proceeded to emphasise the importance of Central Sericultural Research
and Training Institute providing sufficient facilities Lo train breeders. Alter a
detailed study, the paper concluded "in Karnataka any new races introduced must be
hardy and possess abundant scope for repraduction'. The papers also cautiened Lhat
breeding results cannot be expected within a short period ol time ami stressed the
need of increasing the number of breeders tc increase the opportunities for success-
ful results. As an date Karnataka is "making do" with four races released much before
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the launching of the Karnataka Sericulture Project. The CSRTI has however indicated
that two new races are recady for extensive trials.

QUALITY EGG LAYINGS

Bivoltine production has suffered considerably for reason of the fact that the
quality of egg layings was not satisfactory. The quality of epg layings themselves
is determined by the quality of seed cocoon made available to PI Grainages by the P2
and P} Farms. A recent study indicates that not only was the productivity of P2 and
P} Farms in the state at a very low level, but also that steps had not been taken
to ensure the quality of the seeds. Both in China and Japan, the procedure for pre-
paring grand-parent and parent seed cocoons is carefully regulated. Basic seed
obtained from research institutions are reared with utmost care so that high grade
disease-free seed cocoons are produced, since the quality of seed cocoons has a
direct relation with the quality of egg-layings.

Special mulberry fields are maintained for the purpose ot obtaining high qulity
and infection-free leal for rearing productive seeds. In some of the farms in China
the harvested leaf are preserved in refrigerated rooms at a Lemperature between 62°
to 70°F and such leaf is fed through day and night, so that the larvae get fresh
leaves. In all such farms hygienic requircments are strictly enforced so that the
worms graw quickly and free of disease. At every step in the course of the rearing
the weak warms are systematically picked up and rejected. Action is alsc taken to
examine the worms micrtoscopically to ensure that the batch is free from diseases.
A considerable portion of the grand parent eggs and parent eggs are rejected. Action
is also taken to assess cocoon quality. IE the cocoon harvest does not conform to
the required standards, the whole batches are rejected. In China only about 50 per
cent of these batches are selected and further more Erom each selected batch only
20% of the quality batches are selected for egg preparation as far as grand-parents
are concerned. As far as the rearing of the parent egg is concerned, 30% of the bat-
ches are rejected and cocoons in the selected batches are rejected to the extent of
15%.

The Seed Organization in Karnataka receives P4 bivoltine layings from the
Central Sericultural Research & Training Institunte. P3 Farms are located at six
places. The seed cocoons from P3 Farms are distributed to 16 P? Farms. Unlike the
practices in vogue in China and Japan, the production of these farms is limited and
there was little scope for selection of worms and cocoons to be utilized for seed
purposes, As a result necessarily the quality of layings made by the Pl Grainages
was poor.

The bivoltine programme in Karnataka State has suffered for want of quality
layings both supplied by the Pl Grainages and particularly Grainages producing Fi
layings and farmers confidence is therefore limited. The programme has also suffered
from lack of equipment which is an integral part of the new bivoltine husbandry tech-
niques. What is clear from the above is that the achievement on the bivoltine calls
for a number of inputs. At least from the KarnaLaka experience it may be said that
these inputs were not Fforthcoming in full. Notwithstanding past experience it is
obvious that steps will have to continuc in the direction of ensuring a better trial
for bivoltine.

Karnataka is the only state in India that has gone in for production of bivol-
tine silk in a big way. Jammu and Kashmir is producing a limited quantity of 7.7
tonnes ol silk per year, West Bengal, 10 tonnes ol silk per year, Tamil Nadu and
Andhra Pradesh are using the limited quantity of their production entirely for prepa-
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ration of seed. In effect, success or failure of bivoltine in the country depends
upon the progress achieved in the state. Both Andhra Pradesh and Tamil Nadu, the
other two important mulberry-growing states in the country, have prepared ambitious
programmes for bivoltine and have sought World Bank assistance.

CONCLUSION

Bivoltine silkworm rearing is limited to the tcmperate countries, whether it
is in Thailand or in India, the effort has been to push sericulture technology to
the ievel of technotogy obtained in Japan. Japan is reputedly one of the most advan-
ced country in the world if not the most advanced country. In most other fields,
there is an effort at obtaining collaborations from advanced countries like Japan
for upgrading technologies. Even in those areas the success achieved is rather limi-
ted. But in sericulture the effort is being made not only to reach that level but
also to reach that level in spite of inherent handicaps.

The Eirst obvious handicap is that relating to climatic conditions. The bivol-
tine silkworm is by nature more at home in the temperate zones than in the tropics.
No doubt efforts have been made to evolve bivoitine silkworms races which can with-
stand the heat of the tropics. While bivoltine silkworm rearing has undoubtedly suc-
ceeded in laboratory conditions as also in the rearing houses of progressive sericul-
turists, the same cannot be said of such rearing in a universal sense. More disease
resistant sturdy races are badly required.

Another basic difference is in regard to the hygienic conditions obtained in
tropical countries as compared to conditions in the temperate countries. In countries
like India, silkworm rearing is done in residential hauses and hutments. Very often
sitkworm rearing is done in juxtaposition with cattle rearing and joint family living
with numerous children running around. Hardly 20% of the rearers have exclusive rear-
ing houses for themsetves. Though sanitary and hygienic conditions in the villages
have improved, yet there is no doubt that such conditions have not reached the levels
obtained in Japan.

It is also wellknown that synchronised rearing is a pre-requisite for success
in bivoltine. However, there are certain basic differences in the value systems in
Japan and a country like 1India which makes it difficult to introduce synchronised
rearing. To cite an ecxample, il per chance a farmer has ready availability of leaves
at a particular juncture and all others in the village do not have leaves, the farmer
can easily be persvaded to refrain from hakitate® in Japan. The story in a country
tike India with castes and other divisive forces dividing the village may not be
quite similar.

Sri S.KR. Charsley, a social aunthrvopologist has pointed out certain social fac-
tors obstructing sericultural development in regions like Karnataka. le has rccently
authared a treatise purporting to be an anaiysis of the sociclogical respounse of
sericulturists in Karnataka to efforts of the State Government to introduce changes
in sericulture. He has pointed out that deep-seated sociological forces could prove
insurmountable obstacles in achieving the objectives and that such sociological lac-
tors could even permeate the thinking and work of functionaries in the department
who themselves are in function as agents of change.

What is the future for bivoltine in the tropics? It is obvious that in the
years to come there cannot be anything tike universal success. tt is not as if whole
muttivoltine areas can be transformed into bivoltine areas. Nob all areas in the tro-
pics are suitable for rearing bivoltine nor can best results be obtained during
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seasons.

The approach will have to be selective. Tropical areas more suitable to bivol-
tine will have to be identified with due regard to seasons and the thrust will have
to be in the direction of achieving a change in respect of such areas and in other
areas perhaps only during selected seasons.

A farmer Lo [armer approach may also be necessary. Farmers with exclusive rear-
ing houses and resources for rearing bivoltine could be persuaded in the first ins-
tance. In other words any programme at bringing about a transformation will have to
be highly selective. Similar strategies depending on local conditions will also have
Lo be evolved.

To sum up therefore we seem to have the example of one tropical country where
efforts to introduce bivoltine have failed, viz. Taiwan, where it has apparently suc—
ceeded. Information on bivoltine in South China Is not conclusive. The Tndian expe-
rience shows that bivoltine has succeeded in pockets and that physical inputs have
not yet been made available to the extent necessary, particularly in terms of sturdy
races quality egg layings and cold storages. 1t is also true that introduction of
biveltine in tropical areas is faced with a number of peculiar preblems. Bivoltine
races are more at home in the temperate regions for more reasons than cne. But not-
withstanding all these handicaps there is no doubt that the effort is well worth the
time, energy and investment. In the Indian scene itself bivoltine has succeeded in
one pocket namely the Anekal area where it has almost established. The Anekal expe-
rience seems to show that success does indeed fcollow intensive effort. In Anekal,
the Government of Karnataka was prepared to make the effort required because the
bivoltine cocoon produced in Anekal was required for seed purposes and when it comes
to satisfy the demand for seed no stone is left unturned to make it a success. Tt
is pertinent to note that success has been achieved in the other areas also; the con-
clusion is unescapable that bivoltine is bound to succeed provided the effort is
made.

Success no doubt may not be easy tc come by. Success even in adaptation of tech-
nologies for industrial department has very often proved elusive. In this particular
case the adaptation of technology is beset with inherent complications. Notwithstan—
ding all .this, bivoltine is so outstandingly advantageous for tropical countries that
programmes for extension of bivoltine areas with suitable strategies are a must.

"hakitake" is the Japanesc word [or “brushing". (Editor's note)
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T. SAMPLE AND COVERAGE

1. The average mulberry area per family has not varied much between 1980-81 and
1983-84 (Table 1) (1.67 acres in 1980-81 ; 1.31 in 1983-84).

2. Proportion of sample households in traditional region was more than (80.10
per cent) in non-traditional region (19.90 per cent) in 1980-81, which continued to
be so in 1983-84 with 71.88 per cent in the traditional region and 28.12 per cent
in the non-traditional region (Tahle 1).

I1. VARTATTIONS IN INPUT COSTS OF PRODUCTION OF LEAF AND DEMAND FOR LABOUR

Total costs on this account have been calculated by adding up both imputed costs
as well as paid-out costs on the following items :

1. Farm yard manure costs

a) owned compost (imputed cost)
b} purchased manure (paid-out cost)

2. Fertilizers

Paid-out costs

3. Irrigation and other inputs

(Imputed as well as paid-out costs)

4, Sub-total of 14243 items



5. Labour costs-sexwise-mandays

Family labour (imputed casts)
Hired labour (paid-out costs)

6. Cost incurred on the use of bullocks for cultivation

a) own bullocks (imputed costs)
b) hired bullocks for plough, transportation, etc. (paid-out cests)

' 7. Gross cost Grand total of all items in terms of :

a) imputed costs
b) paid-out costs

8. Gross cost with the imputed value of family labour (including own bullock
days)

9. Gross cost with only paid-out value

10. Variations in the demand for labour

For farm level activity there has been an increase in demand for the hired
labour between two points of time as shown by the co-efficient of variation
results.

IT11. REARING

l. During the first two quarters, some regions did well in the field of bivol-
tine rearing (particularly Region I & ITl) but by and large it is not picking up as
expected originally.

2. The average yields with regard to the improved variety (CB) layings show not
only improvement but also stability in both the regions.

3. Regarding employment generation due to silkworm rearing activity, we can say
that the demand for hired labour (mandays) is increasing at a marginal rate in the
traditional area for the same period, we find a conspicuous reduction in the demand
for hired labour for this activity in the non-traditional area. This indicates the
slow adaptation of sericulturists in the non-traditicnal area to the fact that
rearing activity demands a greater participation of family labour, since it requires
careful personal attention. This is a welcome trend which helps the serfculture acti-
vity to grow and stabilise. Tt also implies for the family members who were otherwise
unemployed to get absorbed as regular labourers engaged in this activity.

IV. RETURNS

1. With imputed values added to the total cost, sericulture activity creates
an impression that it is not viable. But a careful look at the costs and returns
structure does indicate that the activity provides preater employment opportunities
for horh family and hired labourers and also supplements considerably to the total
income of the family. In this recspect, traditional region shows greater stability
than the nen-traditional region.



2. The non-traditional region is undergoing a transition from traditonal crops
to new crops like mulberry. In some of the villages the transition is taking place
at a rapid rate. At the moment, in the new region, certain pockets of successful
sericulture have emerged and in other parts the progress has been very slow due to

several natural and other adverse factors. Inspite of difficult conditions prevailing
in the mnew area Karnataka Government's Sericulture Department has been attempting
to act as a crucial catalyst to bring about the expected transformation in the non
traditional region, particularly with the help of KSP programmes.

£ % %
No. of Sericulturists Area under mulberry
Regions 111 1v 111 v
Rainfed Irrigated Rainfed Irrigated
1 49 49 98.05 10.90 119.10 14.11
11 49 48 1.40 32.78 1.38 34.08
111 56 53 2.2% 61.10 7.00 50.05
v 18 31 - 39.15 31.57
v 16 16 - 22.65 = 21.40
TOTAL 208 199 101.70 166.58 127.48 151.21

Table 1. Number of sericulturists and area under mulberry

in 111 and IV quarter survey (1983-84) by regions.



AVERAGE YIELD PER 100 DFLS

III 11
Local Improved Biveltine Local Improved Bivoltine

I 10.00 24.6 §.50 £3.6% 21,55 12,12

| §1 16.25 10.96 3.95 16.00 18.68 14.29
Ift - 26.69 20.79 - 24.54 3.50
v - 19.67 - - 30.49 -

v - 32.94 - - 27.55 7.33
YOTAL 10.60 22.62 24.00 13.98 24.03 11.27

Table 2, Average yield per 100 Dfls in 111 and IV quarter survey (1983-84)
by reglons

[l
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[y %4

Net returns with family
Gross cost with Family labour (Rs) Leaf yield per acre {kgs) labour (imputed values)
per 100 Dfls (Rs)

Regions
Rainfed Irrigated Rainfed Irrigated
Lecal M5 Local NS Local NS Local LE] Local c8 Biv.
TRADITIONAL
I 125 39 - 159 661 988 - 1132 150 337 725
IT - - 397 490 - = 1370 1700 41 -60 -
ITI 157 -- 472 470 583 . 1201 2471 - 93 996
NON
TRADITIONAL
v - 364 352 672 - 533 1066 1743 - 194 312
y - ’ - 602 - - - 977 - ~58 -

Table 3. Regionwise gross cost with family labour (imputed value) for both irrigated and rainfed

mulberry garden, yield rates and net returns (Rs).



DONNEES ECONOMIQUES SERICICOLES
ETUDE DU CAS DU KARNATAKA

H.G. HANUMAPPA, S. ERAPPA
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I. DENOMBREMENT ET ETENDUE

1. La surface moyenne de miriers cultivés par famille n'a pas beaucoup varié
entre 1980-81 et 1983-84 (Tableau 1) (1,67 acres en 1980-81, 1,31 en 1983-84),

2. En 1980-81, la proportion de ménages dénombrés était plus élevée dans la re-
gion traditionnelle d'élevage (80,10 %) que dans la région non-traditionnelle
(19, 90 %) ; la méme tcndance se rtettrouve en 1983-84 avec 71,88 % en région tradi-
tionnelle d'élevage et 28,12 % en région non-traditionnelle (Tableau 1).

11. VARIATIONS DU COUT DE PRODUCTION DES FEUILLES ET DE LA DEMANDE DE MAIN D'OEUVRE

Le colit total est calculé en ajoutant les coilits imputés et les dépenses (colts
payés) sur les postes suivants

1. Colits d'engrais naturel

a) compost provenant de la ferme (colit imputé)
b) compost acheté (dépense)

2. Engrais

Dépenses effectuées

3. Irrigation et autres frais
{Dépenses effectuées et colits imputés)

#. Sous-total des postes 1+2+3
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5. Colits de main d'oeuvre

main d'oeuvre familiale (colts imputés)
maind'oeuvre employée (dépenses effectuédes)

6. Colits occasionnés par 1'utilisation de boeufs pour la culture

a) boeufs appartenant au fermier (colits imputés)
b) boeufs loués pour les labours, le transport, etc. (dépenses effectuées)

7. Prix de Revient = Total de tous ces postes en :

a) colits imputés
b) dépenses elfectuées

8. Prix de Revient avec la valeur imputée de la main d'oeuvre familiale (y com-
pris les jours d'utilisation des boeufs appartenant aux fermiers)

9. Prix de Revient brut (dépenses effectuées uniquement)
10. Variations de la demande en main d'oeuvre

Au niveau de 1'activité des fermes, une augmentation de la demande en main
d'oeuvre est apparue pendant la période étudiée comme le montrent les coeffi-
cients de variation.

111 ELEVAGE

1. Au cours des deux premiers trimestres, certaines régions ont ecu de bons
résultats pour |'élevage des races bivoltines (en particulier, les régions 1 et I11)
mais dans l'ensemble, les résultats obtenus ne sont pas aussi bons qu'on le prévoyait
au départ.

2. On enregistre pour les variétés améliorées (CB) une augmentation et une sta-
bilité de la productivité moyenne dans les deux régions.

J. En ce qui concerne la création d'emplois due & l'activité séricicole, nous
pouvons dire que la main d'oeuvre rétribuée (journaliers) augmente de maniére faible
dans la région traditionnellement séricicole, et pour la méme période la demande en
main d'oeuvre décroit considérablement dans la région non-traditionnellement sérici-
cole. Ceci montre la lente adaptation des sériciculteurs de cette région au fait que
l'élevage des vers a soie demande un effort accru de la part de la main d'oeuvre
familiale car il nécessite beaucoup de soin et d'attention. C'est une tendance heu-
reuse qui aide la sériciculture & croitre et A se stabiliser. Cela implique aussi
que les membres de la famille - qui seraient sans cela sans emploi- spientintégrés
comme travailleurs 3 temps complet dans ce secteur.

1V. RENTABILITE

I. Lorsqu'eon ajoute les colits imputés au total des dépenses, on crée l'impres-
sion que la sériciculture n'est pas une entreprise viable. Mais si l'on regarde de
plus prés, on s'apergoit que cette activité apporte de plus grandes possibilités
d'emploi a la famille et 8 la main d'ocuvre extéricure, ainsi que d'importants sup-
pléments au revenu global de la famille. A cet égard, la région traditionnelle est
bien plus stable que l1a région non-traditionnelle.



2. La région non-traditionnelle est en pleine transition entre les cultures tra-
ditionnelles et les cultures nouvelles comme le mirier. Dans certains villages, la
transition s'effectue rapidement. A présent, la sériciculture s'est implantée dans
certains endroits avec succés, tandis que dans d'autres endroits les progrés sont
trés lents en raison de facteurs défavorables, naturels ou non. Malgré les conditlons
difficiles existant dans la nouvelle région séricicole, le Ministére de la Sérici-
culture du Gouvernement du Karnmataka s'efforce de jouer le rdle de catalyseur pour
mettre en oceuvre la transformation dans la région non-traditionnelle, en particulier
grace aux programmes KSP.

* ok %

Nbre de sériciculteurs Surface de culture du wiirier

Régions 149 Iv 111 v
non-ieriqué icrigué non-irrigué ircigué
i 49 49 98.05 10.90 119.10 16.11
i1 49 48 1.40 32.78 1.38 34.08
111 56 55 2.25 61.10 7.00 50.05
v 38 31 = 39.1% - 31.57
v 16 i6 = 22.65 - 21.40
TOTAL 208 199 101.70 166.58 127.48 1s1.21

Tableau 1. Nombre de sériciculteurs et surface de culture du miirier

aux TIle et IVe trimestres de l'enquete (1983-84) suivant les régions.
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PRODUCTIVITE MOYENNE POUR 100 PONTES SAINES

Régions 11 1v
locale aséliorée bivoltine locale anéliorée bivoltine

I 10.00 24.6 6.50 13.65 21.55 12.12
11 16.25 10.96 3.95 16.00 18.68 14,29
I - 24.69 20.79 - 24,54 3.50

Iv - 19.67 - - 30.49 -
v - 32.94 - - 27.55 7.33
TOTAL 10.68 22.62 24.00 13.98 24,03 11.27

Tableau 2. Productivité moyenne pour 100 pontes saines aux llle et IVe trimestres

de l'enquéte (1983-84) suivant les régions.

239



onz

Prix de revieat brut, Bénéfice net pour 100 pontes,

main d'oeuvre familiale incluse Rendement en feuilles par acre (kgs) main d'oeuvre familiale
(Rs) incluse (Rs)
Régions
non-irrigué irrigué non-irrigué irrigué
locale NS locale L locale H5 locale L} locale ce bivolt.
TRADITIONNELLES .
I 125 39 = 159 661 988 - 1132 150 337 725
I1 - - 397 490 - - 1370 1700 41 -60 -
I1I 157 - 472 470 583 - 120} 2471 = 93 996
NON-TRAOITIONNELLES
v = 64 352 672 - 533 1066 1763 + 194 312
v - - - 602 - - - 977 - -58 .

Tableau 3. Prix de revieat brut incluant le colt de la main d'oeuvre familiale (valeur imputée)

en moriculture irriguée et non-irriguée, productivité et bénéfices nets (Rs), suivant les régions.
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LA PRODUCTION SERICICOLE EN ITALIE

G. REALI

Istituto Sperimentale per la Zoologia Agraria
Via det Colli, 28
Padova
Italie

En 1983, la production séricicole italienne a légérement diminué par rapport
a 1'année précédente : environ 80 000 kgs de cocons ont été produits, 3 partir de
3 500 boites de graines, par 320 éleveurs.

Le prix de vente des cocons était de 10 000 Lires italienmes par kg, prix qui
comprend les subventions de la C.E.E. et des administrations régionales italiennes.

Pour l'année en cours, les élevages présentent quelques difficultés dues au mau-
vais temps qui en a retardé le démarrage de dix & quinze jours.

Environ 3 500 boites de graines polyhybrides importées du Japon ont été mises
en incubation ; on prévoit également de répéter quelques élevages a l'automne, avec
de la graine produite en ltalie et traitée a l'acide.

Le prix de vente des cocons sera le méme qu'en 1983 ou légérement plus élevé.

Des initiatives ont été prises et des efforts sont faits pour augmenter la pro-
duction séricicole, ou en tout cas en arréter le déclin. Ceci est favorisé par le
bouturage du mirier au lieu du greffage, ce qui accroit sa multiplication avec une
économie considérable des colits et du temps de travail.

Ll est également envisagé de reprendre la production de graines afin de répondre
A4 la demande intérieure mais aussi, pour la plus grande partie, pour l'exportation,
en particulier vers les pays méditerranéens qui s'adressaient jadis a la production
italienne.
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SERICULTURE IN ITALY

G. REALIL

Istituto Sperimentale per la Zoologia Agraria
Via dei Colli, 28
Padova
Italy

The sericultural production in Italy slightly decreased in 1983 as compared to
the previous year: about 80 000 kgs of cocoons were produced by 320 sericulturists
from 3 500 seed boxes.

The cocoon sale price amounted to 10 000 Italian Lires, including grants from
the European Economic Community and regional governments.

This year, the rearings are facing some problems such as delays of 10-15 days
due to the bad weather.

Almost 3 500 boxes of polyhybrid eggs imported from Japan have been incubated
for hatching. A few more rearings are expected to be carried out in autumm, using
acid-treated eggs produced in ltaly.

For the current year, the cocoon sale price will be the same as in 1983 or
slightly higher.

Initiatives have been taken and efforts are being made in order to increase the
sericultural production or at least to stop its decline. This is enhanced by the new
method of mulberry propagation by cutting instead of grafting. This method leads to
considerable savings in costs as well as in labour.

Furthermore. it is under consideration to boost up the egg production in order
to meet the domestic demand but also to export, especialily to the mediterranean coun-
tries which formerly used to be customers of ltaly.

%
%
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STATEMENT
by

Dr. M.C. AGARWAL

Economic and Soeial Commission for Asia
and the Pacific (ESCAP)
United Nations Building
Rajadanmern avenue
Bangkok 10200
Thailand

Mr. Chairman, Excellencies, Dr. H. Bouvier, Ladies and Gentlemen,

It is a great pleasure to me to extend on behalf of the United Nations Economic
and Social Commission for Asia and the Pacific (ESCAP) and my own behalf our best
wishes for the success of the fourteenth International Sericultural Congress, We
appreclate the invitation to participate in the Congress. The theme topic of this
Congress, 1.e., "Sericulture in tropical countries' has great relevance to the work
of ESCAP in Lhe Asia and Pacific region where several governments as well as non-
governmental organizations have taken important steps individvally and collectively
for the development of production, processing and marketing of silk.

As a regional commission of the United Nations, ESCAP in collaboration with
other United Nations agencies and interested organizations has the responsability
to serve as a centre for economic and sccial development in the region. In reviewing
their role in the strategy for the third United Nations development decade, the
regional commissions attach great importance to the eradication of poverty and
hunger. The multi-sectoral development programme of technical assistance implemented
by the ESCAP secretariat is based on the needs and aspirations of 43 affiliated coun-
tries and territories. Over the years, ESCAP has developed an exemplary tradition
of co-operation between the developed and developing countries. Equally important
has been the Commission's commitment to the achievement of econemic and social de-
velopment goals of the member and associate member governments.

Since economic and social development is a multi-dimensional and long-term pro-
cess, ESCAP's operations have been diversified, in close consultation with member
governments, so as Lo better respond to their needs. Thus, its assistance programmes
and projects embrace many fields that add up to development. These cover the physical
infrastructure related sectors such as shipping, transpart, communications and water
and energy resources together with agriculture, international trade, industry, human
scttlements, statistics and development planning, as well as activities Ffocusing on
impartant social problems and issues, among them excessive population growth, women's
disadvantages and widespread youth unemployment. The role 1s of particular signi-
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significance to member countries in the absence of any other region-wide assembly
of governments, in the Asia and Pacific region, to provide assistance and facilitate
their co-operation in the general economic and social development fields.

Mr. Chairman, for information of the International Sericultural Congress, 1 will
now touch upon ESCAP's work in the development of silk in Asia and the Pacific
region. To permit a co-ordinated and comprehensive approach, sericulture and silk
are included in the work programme of three Divisions, i.e., Agriculture; Industry;
Human Settlements and Technology: and International Trade. Each division on the
recommendation of its respective legislative body and the Commission plans and im-
plements activities related to its respective area of competence. The ministerial
meeting on co-operation in Trade for Asia and the Pacific decided in 1978 that feasi-
bility studies establishing regional co-operative arrangements for selected raw ma—
terials and commodities, including silk be undertaken by the secretariat. The secre-
tariat after conducting a feasibility study on regional co-operation in silk and in
consultation with the major silk producing countries has helped in the establishment
of the inter-governmental Regional Consultative Group on Silk in 1982 comprising re-
presentatives of China, India, Indonesia, Malaysia, the Philippines and Thailand.
As defined in the constitution adopted by the Group Silk, producing countries include
countries engaged in any of the operations required for production of silk, i.e.,
cuoltivation of the host plant of silkworms and cocoons, reeling, weaving and proces-
sing of silk fabric.

The objective of the Group is '"generally to promote the production, processing
and marketing of silk" through co-operation between members in order to improve the
quality of the products of the silk industry. The regional co-operative programme
finalized by the Group emphasizes the production, processing, marketing, research
and development, collection of statistics, and exchange and dissemination of infor-
mation. To improve quality and yield of raw silk per cocoon, areas selected for co-
operative action are : (i) development of appropriate technology in sericulture to
suit the need of individual countries, (ii) development of post-cocoon technology
and (iii) training of man-power for development of appropriate technology for seri-
culture as well as the post cocoon stages of production. In the area of marketing,
efforts are being made for generic promotion of silk through a global campaign for
promoting sale. With a view to increasing the consumption of silk in local markets,
action has been taken to improve the characteristics and quatity of products, e.g.,
wrinkle proofing and to promote the use of national traditional silk products. On
the basis of experience already gained in individual! countries, the Group would
evolve uniform standards and procedures for collection and compilation of data within
the ESCAP region for the purpose of production and market planning by the countries
concerned.

Ladies and gentlemen, a number of promotional activities have been completed
and some are in the pipeline for the development of sericulture in Asia and the Pa-
cific region. A large area of the developing countries in the region falls within
the tropical zone. Therefore, most of ESCAP's efforts are in line with the theme of
theis conference, i.e., "Sericulture in tropical countries'". some of ESCAP's acti-
vities in this field are a Regional Study of the Integrated Silk Processing fndustry
(1979) to examine the technical and economic aspects of the industry, Study on Fea-
sibility of Regional co-operative Arrangements in Silk (1981), Seminar on the Inte-
grated Silk Processing Industry hosted by the Government of China (1982), outlook
for and framework of a Regional Co-operative Programme for Silk in the ESCAP Region
(1982) and Training in Sericulture towards improving socio-economic conditions of
women (1982) organized jointly with the Asian Institute for Rural Development, at
Bangalore, and an Expert Group meeting on Research and Pevelopment of Silk (1982).
At the recommendation of the Regional Consultative Group on Silk made at its second
session held at ESCAP headquarrers in December 1983, preparations to organize an
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Asian Silk Fair in August 1984 at Hong Kong have been completed. The Secretariat has
published "Asian women in tropical sericulture". 1t contains the latest available
information on improved techniques in tropical sericulture and other important
aspects of the silk industry, stressing its potential for improving the incomes and
general living conditions of rural women.

A format has been circulated by the secretariat to member countries for cata-
loguing and exchange of genetic materials relating to mulberry varieties and silkworm
races. A request has also been senr to the Governments to prepare a technical paper
on the progress, programme and problems of silkworm breeding to appraise Lhe need
for the development of a regional silkworm breeding programme. Also, in order to con-
sider the passibility of orpganizing a tour in China to study drying technology, in-
formation on cocoon drying is being collected from member countries. Although seri-
culture has yet to receive much attention in the naticnal development plans of most
of the region’'s tropical developing countries, the fine raw silk produced in the tem-
perate climates of China, Japan and the Republic of Korea has been known around the
world since the last century. Until recently, Asia's tropical zone was generally
thought to be unsuitable for producing the kind of high-grade silk acceptable in the
international market place. Between 1970 and 1982, as a result of the research and
technology developed by the scientists in the Asian countries, especially in lndia,
tropical sericulture has emerged as usually more profitable than that of the tempe-
rate zone and the Asian Silk industry has been gaining ground. Production of silk
(raw and waste) increased at the compound rate of 1.8 per cent per year during the
period 1973-1982 in the ESCAP region. It was 56 thousand metric tons in 1982 and the
preliminary estimates show that it increased in 1983 to 62 metric tons or by 10.7
per cent. ESCAP region contributed 88 per cent to world production of silk in 1973
and about 87 per cent in 1983. Asia contributed 79 per cent to world export of silk
during 1982 while it accounted for 57 per cent of world import. These statistics
reveal the importance of the region as the major producer and trader of silk in the
world.

The Regional Silk Group will welcome collaboration with the Tnternational Seri-
cultural Commission in planning and implementing specific development projects which
could benefit the sericulture and silk trade at the global as well as the regional
level. Sericulture has the potential to generate supplementary income in rural Asia
and the Pacific. The International Sericultural Congress may consider such areas
where co-operative projects could be organized by the International Sericultural Com-
mission and the Regional Consultative Group on Silk which functions under the aegis
of ESCAP. In our copinion Mr. Chairman, the potential arcas could be the development
of appropriate technology in tropical sericulture through improvement in location
specific mulberry varieties and silkworm races including effective pest and disease
control of mulberry plant and silkworms, cocoon drying technolgoy and training in
sericulture. The International Sericultural Commission is invited to participate in
the implementation of the regional co-operative activities identified by the Group.
In this connection, I would request that the Technology and Research Committee of the
Congress may discuss our proposal for 1.5.C. and ESCAP collaboration.

On behalf of ESCAP, 1 offer my heartiest appreciation and thanks to the Govern—
ment of India, especially the Central Silk Board and the people and Government of

Karnataka for being excellent hosts.

We wish the fourteenth International Sericultural Congress every success in its
deliberations to promote deveiopment nf tropical sericulture.
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DECLARATION
de

Dr. M.C. AGARWAL

Economie and Soeial Commission for Asia
and the Paeific (ESCAP)
imited Nations Building
Rajadammern avenue
Bangkok 10200
That land

Madame le Président, Excellences, Dr. H. Bouvier, Mesdames et Messieurs,

Au nom de la Commission Economique et Sociale des Nations Unies pour 1'Asie et
le Pacifique (ESCAP) et en mon nom propre, j'ai le trés prand plaisir de vous expri-
mer mes meilleurs voeux pour le succés du 14éme Congrés Séricicole International.Nous
apprecions |'invitation qui nous a été faite de participer & ce Congrés. Le théme
de ce Congrés, "Sericiculture dans les pays tropicaux” coincide parfaitement avec
les activités de I'ESCAP en Asie et dans le Pacifique ol plusieurs gouvernements et
arganisations non-gouvernementales ont pris d'importantes mesures, individuellement
et collectivement, pour développer la production. la fabrication ct la commercia—
lisation de la soie.

En tant que Commission régionale des Nations linies, !'ESCAP, en collaboration
avec d'autres agences des Nations Unies et des organisations intéressées, joue le
réle de centre de développement dconomique ot social en Asie et dans le Pacifique.
Les Commissions régionales attachent une grande importance a l'éradication de la pau-
vreté et de la faim. Le programme de développement multi-sectoriel de 1'assistance
technique mis en place par le Secrétariat de 1'ESCAP est fondé sur les besoins et
aspirations de 43 territoires et pays affiliés. Au cours des anndes, 1'ESCAP a déve-
loppé un type exemplaire de coopération entre les pays industrialisés et les pays
en voie de développement. Aussi importante a été la participation de la Commission
dans la réalisation des objectifs économiques et sociaux des gouvernements membres
et des gouvernements associés.

Le développement social et économique érant un processus multi-dimensionnel et
A long terme, les opérations de 1'ESGAP, qui est en rapport trés étroit avec les gou-
vernements membres, ont été diversifids afin de mieux répondre aux besoins. Ainsi,
ses projets ot programmes d'assistance englobeni—ils de nombreux domaines qui
s'ajoutent au développement. Ils couvrent les secteurs touchant & 1'infrastructure
tels que I'expédition, le transport, les communications, les ressources en eau ¢t
en énergie ainsi que 1'agriculture, le commerce international, 1'industrie, 1'implan-
tation des hommes, les srtatistiques., l'organisation du développement et également,
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les activités relatives a des problémes sociaux importants parmi lesquels la crois-
sance démographique excessive, la condition de la femme et le chdmage des jeunes.
En 1'absence de toute autre assemblée de gouvernements dans cette région de l'Asie
et du Pacifique, le role de la Commission est particuliérement important pour les
pays membres car elle fournit 1'assistance et facilite la coopération entre pays en
matiére de dévelappement déconomique et social.

Madame le¢ Président, a l'intention du Congrés Séricicole International, je vais
maintenant vous présenter le rdle de 1'ESCAP en Asie et dans le Pacifique pour ce
qui concerne le dévetoppement de la soie. Pour permettre une approche coordonnée et
globable, les preblémes relatifs a4 la sériciculture et 3 la soie sont inclus dans
ltes programmes de travail des trois secteurs suivants : Agriculture; Industrie; im-
plantation des hommes et technologie; Commerce International. Suivant les directives
de son propre corps légistatif ct de la Commission, chaque secteur met A exécution
des projets relevant de son domaine propre de compétence. La réunion ministérielle
qui se tint en 1978 sur la coopération commerciale en Asie et dans le Pacifique,
décida que les études de faisabilité aboutissant i des mesures de coopération
régionale pcur des matiéres premieres sélectionnées et des marchandises parmi les-
quelles la soie, devraient étre effectuées par le Secrérariat. Suite a une étude de
faisabilité sur la coopération régicnale relative & la soie et aprés consultation
des principaux pays producteurs de soie, le Secrétariat a contribué a la mise en
place en 1982 du groupe consultatif régional intergouvernemental sur la soie, com-
prenant des représentants de la Chine, de 1'Inde, de 1'Indonésie, de la Malaisie,
des Philippines et de la Thailande. Conformément 3 la constitution adoptée par le
groupe, les pays producteurs de soie comprennent les pays engagés dans l'une des opé-
rations nécessaires a la production de soie, c'est a dire, culture de la plante nour-
riciére des vers & soie et des cocons, filature, tissage et fabrication de tissus
de soie.

L'objectit du Groupe est "de promouveir la production, la fabrication et la com-
mercialisation de la soie" par la coopération entre les membres afin d'améliorer la
qualité des produits de 1'industrie de la soije. Le programme de coopération régionale
élaboré par le Groupe met |'accent sur la production, la fabrication, la commercia-
lisation, ta recherche et le développement, le recueil de statistiques, 1'échange
et la ditfusion d'informations. Pour améliorer la qualité et le rendement de la soie
grége par cocon, les domaines sélectionnds pour la coopération sont les suivants :
(i) développement d'une technologie appropriée & la sériciculture et adaptée aux
besoins des pays, (ii) développement de la technologie post-cocon et (iii) formation
de la main-d'oeuvre pour le développement d'une technologie appropriée a la sérici-
culture et aux stades post-cocon de la production. Dans lc domaine de la commercia-
lisation, des efforts sont faits pour la promotion générique de la soie au moyen
d'une campagne globale de promotion des ventes. Dans le but d'accroitre la consom-
mation de soie sur les marchés locaux, des mesurcs ont été prises pour améliorer les
caractéristiques et la qualité des produits, par exemple, l'infroissabilité et pour
promouvoir l'utilisation des produits de soie nationaux traditionnels. Sur ta base
de l'expérience déji acquise dans chacun des pays pris séparement, le Groupe pourrait
développer des normes et des procédures de recueil et de compilation de données au
sein de la région de L'ESCAP pour que lecs pays concernds puissent organiser la pro-
duction et le marché.

Mesdames et messicurs, un certain nombre dfopératiens de promotion ont été réa-
lisées et d'autres sont en cours de rcéalisation pour le dévelappement de la sérici-
culture en Asie et dans lte Pacifique. Une grande partie des pays en voie de dévelap-
pement se trouve cn zane tropicale. Aussi les eflorts de 1'ESCAP s'accordent-ils au
théme de ce Congreés ""Sériciculture dans les pays tropicaux”. lLes activitds de 1'ESCAP
dans ce domaine sont les suivants : une étude régionale de 1'Industrie Intégrée de
la Soie (1979) pour examiner les aspects économiques et techniques de cette indus-
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trie; une étude de faisabilité des mesures de coopération régionale dans le domaine
de la scie (1981); un séminaire sur ['Industrie Intégrée de la Soie & I'invitation
du gouvernement chinois (1982); perspective et structure d'un programme de coopé-
ration régionale sur la soie dans la zone de 1'ESCAP (1982) et formation en sérici-
culture en vue de l'amélioration des conditions socio-économiques des femmes (1982)
organisée conjointement par 1'Institut Asiatique pour le Developpement Rural a
Bangalore; une réunion d'experts sur la Recherche et le Developpement de la soie
(1982). Sur les recommandations faites par le Groupe Consultatif Régional sur la Soie
au cours de sa deuxiéme session en décembre 1983 au siége de 1'ESCAP, les préparatifs
concernant }'organisation d'une Foire Asiatique de la Soie en aoiit 1984 a Hong-Kong
ont été achevés. Le Secrétariat a publié "la Femme Asiatique dans la sériciculture
tropicale". Cet ouvrage contient les plus recentes données disponibles sur les tech-
.niques améliorées de la sériciculture tropicale et sur d'autres important aspects
de l'industrie de la scie et met }'accent sur la possibilité d'améliorer le revenu
et les conditions générales de vie des femmes en zone rurale.

Le Secrétariat a diffusé dans les pays membres une circulaire afin de réper-
torier la documentation sur les variétés de miiriers et les races de vers i soie
(génétique) en vue d'échanges. 11 a été également demandé aux gouvernements de pré-—
parer un rapport technique sur les progrés, les programmes et problémes de la sélec-
tion des vers a soic afin d'évaluer le besoin d'un programme régional de sélection
de ver 3 soie. Afin d'étudier la possibilité d'organiser un voyage d'étude en Chine
sur la technique du séchage, nous recueillons dans nos pays membres des informations
sur le séchage des cocons. Bien que la sériciculture doit étre considérée avec encore
plus d'attention dans les programmes nationaux de développement de la plupart des
pays en voie de développement des zones tropicales, les soies préges de qualité pro-
duites dans les zones tempérées de la Chine, du Japon et de la Corée sont connues
dans le monde entier depuis le siécle dernier. Encore recemment, on considérait géné-
ralement que la zone tropicale de l'Asle ne convenait pas 3 la production d'une
qualité de soie suffjsante pour le marché international. Entre 1970 et 1982, grace
aux recherches et a la technologie développde par les scientifiques des pays asia-
tiques, notamment t'Inde, la sériciculture tropicale s'est avéréde plus rentable que
celle des zones tempérées et l'industrie asiatique de la soie a gagné du terrain.
La production de soie (grége et déchets) a augmentd av taux composé de 1,8 % par an
pendant la période 1973-1982 dans la région de 1'ESCAP. La production s'est élevée
3 56 000 tonnes en 1982 et les premidres estimations indiquent qu'elle est passée
4 62 000 tonnes en 1983 soit une augmentation de 10,7 %. La région de 1'ESCAP a
produit 88 % de la production mondiale en 1973 ct environ 87 % en 1983. Les expor-
tations de l'Asie représentaient 79 % de |'exportation mondiale de soie en 1982 alors
que ses importations ne représentaient que 57 % des importations mondiales. Ces sta-
tistiques révélent L'importance de cette région qui se place au premier rang mondial
de la production et du commerce de la saie.

l.e Groupe Régional de la Soie sera trés heureux de collaborer avec la Commission
Séricicole Tnternationale dans 1'élaboration et la mise en ceuvre de projets de déve-
loppement spécifiques qui pourraient profiter 3 la sériciculture et au commerce de
la soie & un niveau général et régional. La sériciculture est source de revenus sup-
plémentaires pour les zones rurales de 1'Asie et du Pacifique. Le Congrés Séricicole
International pourrait envisager que des projets de coopération puissent &tre orga—
nisés par la C.S.1. et le Groupe Consultatif Régional sur la Soie qui dépend de
L'ESCAP. Selon nous, cette coopération pourrait porter sur le développement d'unc
technique appropriée A la sériciculture tropicale par un meilleur choix d'implan-
tation de varicrés spécifiques de miriers et de vers 3 soie, le conirdle efficace
des parasites ct des maladies du mirier er du ver A soie, la technique du séchage
des cocons et ta formation séricicole. La €.S.1. esL invitée 3 participer & Ia réali-
sation d'opérations de coapération régionale définies par le Groupe. Aussi serait-il
sovhaitable que le Comité Technotogie et Recherche du Congrés puisse discuter de
notrr proposition de collaboration entre la €.S.1. et L'ESCAP.
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Au nom de 1'ESCAP, je voudrais remercier le Gouvernement Indien et tout parti-
culidrement le Central Silk Board et le Gouvernement de Karnataka pour l'accueil qui
nous a été réservé.,

Nous souhaitons que ce 1l4éme Congrés Séricicole International soit un succés
et permette le développement de la sériciculture tropicale.
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BRIEF OUTLINE OF SILK PRODUCTION

Central Silk Board

United Mansions
39 Mahatma Gandhi road
BANGALORE 560 001
India.

Silk textiles still comprise an insignificant portion of the total textile con-
sumption in India. In 1981, against a total textile consumption of about 8,400 mil-
lion metres, only 114 million metres were silk textiles which form a little more than
one per cent of total consumption of textiles in the country.

The consumption of silk in India has been far above the demand for silk. The
consumption in 1981 was estimated to be 114 million metres as against a production
of 100 million metres. Deducting about 12 million metres which were exported, about
88 million metres were available for home consumption. It is expected that production
by 1989-90 will raise to about 220 million metres against an estimated domestic
demand of 224 million metres. Allowing for the export etc., about 190 to 200 million
metres will be available for domestic consumption by 1989-90.

The production at the end of 1973-74 in India was 2,894 m. tons of silk. At the
end of 1977-78, i.e. at the end of the V Five Year Plan, it was 3,711 m. tons giving
thereby a compound rate of growth of 6.4 per cent between the 1V Five Year Plan and
the V Five Year Plan. The production at the end of 1982-83 was 5,700 m. tons. The
production at the end of VI Five Year Plan is likely to be 6,754 m. tons giving a
compound rate of growth of 7% over the V Plan. The production at the end of the VII
plan i.e., by 1989-90 is expected to be 10,770 m. tons giving a compound rate of
growth of 11% over the VI Plan.

Qut of the above, the production of non-mulberry silk is expected to be 820 m.
tons by the end of 1989-90 as against 489 m. tons in 1982-83.

The Central Silk Board is a statulory body entrusted with the task ot developing
the Silk Industry in the country. India is a federal country in which there is a di-
vision of powers and responsabilities between the States and the Central Silk Board.
The devclopment of sericulture and the silk is largely looked after by the State
Governments. The Central silk Board advises the Government of India on resvurce allo-
tation and technical feasibility of the schemes of the State Governments. The Central
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Silk Board also helps the State Governments to formulate projects and implement them.
The general functions of the Central Silk Beoard are contained in the Silkman's Com-
panion which has been distributed to the delegates.
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The lacunae in the sericultural system of India are

1)

2)

3)

4)

inadequate supply of disease free silkworm seed ;

low literacy level of the farmers and the consequent delay in the results
to be expected out of extension ;

decentralised and rural nature of the reeling sector leading to mnon-
standardisation of silk yarn ;

decentralised industry of weaving sector leading to non-standardisation of
woven cloth.

Attempts are being made in the VII Five Year Plan starting from 1985-86 to solve
these problems within the framework of the overall policy laid down by the Govermment
of India.

* % %
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MULBERRY NON-MULBERRY
Tasar Eri Huga
NAME OF THE STATE

Area under Prod. of Prod. of Prod, of Prod, of Pred. of Prod. of Prod. of Prod. of

mulberry Dfls. cocoons Dfls. Cocoons Dfls. Cocoons Dfls. Cacoons

(in ha.) (lakh No.)  (lakh kg.) (lakh No.) ({lakh kahan) ({lakh No.) (lakh kg.) {lakh No.) {lakh No.)
Assam 600 4.26 1.20 0.68 - 20.74 1.95 132.33 1394
Andhra Pradesh 33,603 88,30 120.00 3.25 0.09 - - -
Tamil Nadu 22.245 110,00 80.00 - - - - -
Karnataka 1,21,500 1,651.22 376.51 - - - - - -
Orissa 180 0.11 0.02 10,08 0,44 1.08 0.07 - -
Manipur 400 0.90 0.80 1.34 0.02 0.20 - - -
Jammu & Kashmir 632 40,61 9.26 - - - - - -
Madhya Pradesh 322 3.08 0.43 5.65 1.87 = - - -
Uttar Pradesh 2,480 10.26 1.75 1.23 0.03 - - - -
West Bengal 11,206 500.00 76.00 0.90 0.13 0.3% 0.11 - -
Himachal Pradesh 95 2.11 0.51 0.20 - - = = =
Tripura 407 0.1% 0.07 - - 0.21 0.02 - =
Meghalaya Neg, Neg. Neg, - - - = -
Bihar 200 .47 0.99 59.71 1,71 3.82 0.18 - -
Arunachal Pradesh Neg. Neg. Neg. - - - - = =
Maharashtra 150 0.63 0.06 0.20 - - o =
Mizoram Neg. Neg. Neg. + - - - .
TOTAL 1,964,020 2,516.04 667,60 83.22 6.29 26.40 2.33 132.33 1394

Statement showing the statewise area under mulberry cultivation, production of Dfls., production
of cocoons under mulberry and non-mulberry sectors during the year 1982-83.
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End of Vv Plan
(1977-78)

End of transitional period
(1979~80)

A
PARTLCULARS End of ctuals at
[V Plan 6 W adter f% ErTRETES ol the end of
“973_7‘) . rowth rate age e row e Xage 1982-83
Position Position
SGR CGR SGR CGR
1. Area under aulberry culti-
vation {lakh hectares) 1.10 1.31 3.8 - 1.59 9.2 - 1.94
II. Production of raw silk
(at. tons)
1) Overall raw silk production 2894 371 7.1 8.4 4805 14.7 13.8 5700
2) Mulberry raw silk 2621 3186 7.9 7.1 5193 15.8 146.8 5211
3) Non-mulberry raw silk 473 525 ) 2.7 612 8.3 7.0 489
a) Tropical tasar 257 434 17.2 14.0 384 5.8 - 276
b) Oak tasar - = = = = = - 3
¢) Eri {4l 56 15.1 - 183 113.4 80.7 173
d) Muga 75 35 13.3 - 45 16.3 13.4 37

SGR : simple growth rate.
CGR © compound growth rate.
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VI Plan
Likely achievement at the end

Projections For VII Plan

of VI Plan (1984-85) (1985-90}
PARTICULARS
Growth rate %age Growth rate %age
Position *Position
SGR CGR SGR CGR
I. Area under mulberry culti-
vation {lakh hectares) 2.00 5.8 - 3.00 10.0 e
11. Production of raw silk
(mt. tons)
1} Overall raw silk production 6754 8.1 7.0 10770 11.9 11.0
2) Mulberry raw silk 6200 9.6 8.1 9950 12.1 9.9
3) Non-nulberry raw silk 554 1.9 - 820 9.6 8.1
a) Tropical tasar 306 6.1 - 450 9.4 8.0
b) Oak tasar 7 - - 20 37.1 23.4
¢) Eri 191 1.0 0.9 250 6.2 5.5
d) Muga 50 2.2 2.1 100 20.0 1.9

* The growth rate is calculated with 1979-80 as the base year.

SGR : simple growth rate
CGR : compound growth rate

Rate of growth during earlier Plan

(tentative) for VII Plan.

periods and the growth rate envisaged



BREF APERCU DE LA PRODUCTION DE SOIE

Central S5ilk Board

United Mansions
39, Mahatma Gandhi road
Bangalore 560 001
Indta

L2s textiles soyeux représentent encore a présent une partie minime de la con-
sommation totale de textiles en Inde. En 1981, sur une consommation totale d'environ
8 400 millions de mdtres de textiles, 114 millions de métres seulement étaient des
textiles de soie, ce qui représente un peu plus de 1 % de la consommation totale en
textiles du pays.

La consommation de soie en Inde est bien plus élevée que la production de soie.
En 1981, la consommation a été estimée 3 114 millions de métres et la production,
4 100 millions de métres. Si l'on enléve les 12 millions de métres qui ont été expor-
tés, 88 millions de métres environ ont éLé mis sur le marché intérieur. On prévoit
que la production atteindra vers 1989-90 environ 220 millions de métres, pour une
demande intérieure de 224 millions de métres. En Lenant compte des exportations, etc,

190 a 200 millions de metres environ seront disponibles sur le marché intérieur en
1989-90.

A la fin de 1973-74, la production de soie en lnde était de 2 894 millions de
tonnes. A la fin de 1977-78, c'est-i-dire 4 la fin du Ve Plan quinquennal, elle était
de 3 711 millions de tonnes, ce qui donne un taux de croissance de 6,4 % entre le
Ve et le Ve Plan guinquennal. La production était de S 700 millions de tonnes 3 la
fin de 1982-83. Elle sera vraisemblablement de 6 754 millions de tonnes & la fin du
Vie Plan quinquennal, ce qui donne un taux de croissance de 7 % par rapport au Ve
Plan. A la fin du Vlile Plan, c'est-a-dire en 1989-90, la production devrait étre de
10 770 millions de tonnes, réalisant ainsi un taux de croissance de 11 % par rapport
au VIe Plan.

Prise en compte dans ces chiffres, la production de soie non-mirier devrait
atteindre 820 millions de tonnes & la fin de 1989-90, contre 489 millions de tonnes
en 1982-83.
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Le Central Silk Board est un organisme gouvernemental auquel a été confiée la
tiche de développer 1'industrie de la soie dans le pays. L'lnde est un Etat fédéral
au sein duquel le pouvoir et les responsabilités sont répartis entre les Etats et
le Central Silk Board. Le développement de la sériciculture et de la soie est large-
ment pris en charge par les Gouvernements des Etats. Le Central Silk Board joue le
rdle de conseiller auprés du Gouvernement indien sur la répartition des moyens et
la faisabilité sur le plan technique des projets des Gouvernements des Etats. Le
Central Silk Board aide également les Gouvernements des Etats a formuler leurs pro-
jets et i les mettre a exécution. Les fonctions générales du Central Silk Board sont
décrites dans la brochure "The Silkman’s Companion” qui a été distribuée aux délé-
gués.

Les faiblesses du systéme séricicole indien sont les sulvantes :
1) l'approvisionnement inadéquat en graines de ver & soie saines,

2) le faible niveau d'alphabétisation des paysans avec comme conséquence la len-
teur de la vulgarisation,

3) la nature décentralisée et rurale du secteur de la Eilature qui conduit 3
la production non-standard de fil de soie,

4) la nature décentralisée de l'industrie du tissage qui conduit & la production
de tissés non standard.

Des efforts sont faits dans le cadre du VIile Plan quinquennal débutant en 1985-

86 pour résoudre ces problémes selon la ligne de la politique globale fixée par le
Gouvernement indien.
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MURIER NON-MURTER
Tasar Eri Muga
ETATS
Culture Production Prod. de Production Prod. de Production Prod. de Production Prod. de
de miriers d'oeufs cocons d'oeufs cocons d'oeufs cocons d'oeufs cocons
(ha) (lakh No.) (lakh kg.) (lakh No.) (lakh kahan) (lakh No.) (lakh kg.)} (lakh Ko.) (lakh Ka.)

Assam 500 4.26 1.20 .68 - 20.74 1.95 132.33 1394
Andhra Pradesh 33,603 88.30 120.00 .25 0.09 - - - o
Tamil Nadu 22.245 110.00 80.00 - - - - - -
Karnataka 1,21,500 1,651,22 376.51 - - - - - -
Orissa 180 0.11 0.02 10.05 0.44 1.08 0.07 - -
Manipur 400 0.90 0.80 1.3 0.02 0.20 - - -
Jamnu € Kashmir 632 40,61 9.26 - - - -
Madhya Pradesh 322 3,08 0.43 .65 1.87 - - - -
Uttar Pradesh 2,480 10,26 1.7% .23 0.03 - - - -
West Sengal 11,206 600.00 76.00 30 0.13 0.35 0.11 - -
Hisachal Pradesh 95 2.11 0.s1 0.20 - - - - -
Tripura 407 0.19 0.07 - 0.21 0.02 - -
Meghalaya Neg. Neg. Neg. - - - - = -
8ihar 200 4,67 0.99 59.71 1.71 3.82 0.18 - -
Aruynachal Pradesh Neg. Neg. Neg. - - - - - -
Maharashtra 150 0.63 0.06 0.20 - o - - -
Kizoram Neg. Keg. Neg. - - - - - -
TOTAL 1,94,020 2,516.04 667.60 83.22 4.29 26.40 2.33 132.33 1394

652

Culture du mirier, production d'oeufs et production de cocons dans les secteurs mirier
1'Inde en 1982-83.

et non-mirier dans les différents Etats de
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Fin du v Plan

Fin de la période de transition

Fiirar i (1877-78) (1979-80) Fin de
-83
(137;1:2) % de croissance % de croissance 198253
= Position Pesition
SGR CGR SGR CGR
[, Surface de culture du
niirier (lakh ha) 1.10 1.31 3.8 - 1.5 9.2 - 1.94
[l. Production de soie grige
(tonnes)
1) Production totale de soie grége 2894 7 7.1 6.6 4805 14.7 13.8 200
2) Soie grége mirier 2621 3186 7.9 7.1 4193 15.8 14.8 s211
3) Soie grige non-aiirier 473 525 2.7 2.7 612 8.3 7.0 489
a) Tussah tropical 257 434 17.2 14.0 384 5.8 - 276
b) Tussah du chéne - - - - - - - kK
¢) Eri 141 56 15.1 - 183 113.4 80.7 173
d) Muga 75 35 13.3 - 45 14.3 13.4 7

SGR : taux de croissance brut
CGR : taux de croissance composé



VI Plan
Résultats prévus pour la fin
du VI Plan (1984-85)

Prévisions du VII Plan
(1985-90)

% de croissance

% de croissance

Position *Position
SGR CGR SGR CGR

1. Surface de culture du

adrier (lakh ha) 2.00 5.8 - 3.00 10.0 -
II. Production de soie grdge

(tonnes)
1} Production totale de soie grége 6754 8.1 7.0 10770 11.9 11.0
2) Soie grige mirier 6200 9.6 8.1 §950 12.1 9.9
3} Soie grige non-mlrier 554 1.9 - 820 9.6 8.1
a} Tussah tropical 306 4.1 - 450 9.4 8.0
b} Tussah du chéne 7 - - 20 7.1 23.4
¢) Eri 191 1.0 0.9 250 6.2 '5.5
d) Muga 50 2.2 2.1 100 20.0 14.9

* Le taux de croissance est calculé en prenant 1979-80 comme année de référence

SGR : taux de croissance brut
CGR : taux de croissance composé

Taux de croissance au cours des Plans précédents et estimation du taux de croissance
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pour le VIIe Plan.
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RECENT JAPANESE SERICULTURE INDUSTRY AND VIEWS ON THE
TECHNICAL COOPERATION IN THE FUTURE

I. CIRCUMSTANCES RELATING TO THE JAPANESE SERICULTURE INDUSTRY
1. Supply and demand situation of the raw silk and silk

Surroundings of the Japanese sericulture industry are facing to quite severe
situation. In other words, domestic demand of the raw silk and silk decreased to
13,200 tons in 1983, or a decrease of about 40% during the past five years from 1978
to 1983 because of standstill of the domestic general economy, change of mode of
living, decrease of population of adult women, etc.

The above slow demand of the raw silk and silk has brought raw silk stock to
the Japan Raw Silk and Sugar Price Stabilization Agency (hereafter, referred to
“Agency"”) amounting to 10,600 tens as of end of April, 1984, meaning as large as 10
months amount of the Japanese raw silk production level. As a result. raw silk price
has been hovering around lower than the standard raw silk price level which has been
fixed by the Japanese Government.

In addition, such increasing of the stock for the Agency resulted that the
Agency's loan reached above 860 million dallars as of end of April, 1984, so that
the amount of interests to be paid reached to 73 million dollars. Such has made a
financial difficulty to the Agency, or the Raw Silk Price Stabilization System sup-
porting the Japanese sericulture system basically is in a critical situation.

[n order to cope with quite severe situation, the Japanesc Government as well
as all of the sericulture industry people have agreed to have countermeasure as fol-

lows unanimously.

1) Promotion of the development of new usage of raw silk as well as a large
campaign to promote the raw siltk and silk.

2) Eunforcement of reducing cocoon production in 1984 as large as 25% under the
Government's guidance.

3) Disposal of raw silk reeling capacity as large as 30% including the large
enterprises.

4) Controlling af import of raw silk and silk gooeds on two-nations agreements.
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5) Raw silk support price by the Government has been maintained for 3 years
after reducing by 700 yen/kg in 1981, while various prices have been increasing. Even
though the countermeasures improving the domestic supply and demand situation as well
as promotion of various countermeasures were arranged, quite severe situation will

last long.

Table 1. Raw silk supply and demand

Y R i - Domestic Ending Agency's 0f which
ear reduction RS demand stock stock imported
1978 16.0 5.0 21.2 4.5 3.0 3.0
1979 16.0 3.6 18.0 6.1 5.0 4.3
1980 16.2 3.0 15.8 9.5 8.6 6.6
1981 14.8 0.9 15.0 10.2 9.5 6.2
1982 13.0 2.3 Fa 9.6 8.6 5.2
1981 12e:5 2.4 .2 11.2 10.5 5.2

(1.000 ton)

2. Cocoon production situation
Recent sericulture in Japan is explained as follows.

The number of sericulture farm households in Japan decreased to 125,000 in 198}
with annual rate of decrease of 7.3% during the past five years, particularly for
small size farm households, because the people engaged in sericulture have become
older and the mulberry field has been partly shifted to other crops due to hovering
lower raw silk price level for a long time.

Mulberry hectarage decreased to 109,000 in 1983 with annual rate of 3.3% during
the past five years, because number of sericulture farm households decreased, the
people engaged in sericulture have become older, the planned cocoon production was
adopted, and rhe field was partly shifted to other crops.

Coconn production decreased to 61,000 ton in 1983 with annual rate of 4.7¢
during the past five years, because number of sericulture farm households as well
as silkworm eggs used decreased.

Managing scale for a sericulture farm houschald increcased during the past fiv2
years until 1983, 1.e. an increase of 23% or 0.85 ha for the mulberry field and an
increase of 15% or 477 kg for cocoon production, because rationalization of the ma-
naging scale advanced while number of sericulture households with mainly medium and
small scate decreased.

Cocoon production per ha was at standstill, i.e. 559 kg in 19873, because of the
more extensive management of mulberry fields due to getting alder of the people en-
gaged in sericulture as well as having more side business.

The Japanese sericulture industry as mentioned in above has taken roat in
farming or mountain villages as well as upland field crop areca as one of important
industry even under severe situalion. Also, it contributes to the farm cconomy as
well as communities as one of important complex crops in farm management. In this
respect, it is thought important to make its stabilized development evern more ratic-
nalization will be required in the future.



Table 2. General situation of sericulture

TOTAL IN JAPAN

No. of sericulture

— B Mulberry hectarage Cocoon production
No. 1,000 Index ha 1,000 Tndex ton 1,000 Index

1978 187 100 130 100 78 100
1979 176 94 125 96 81 104
1980 166 89 121 93 73 94
1981 150 80 117 90 65 83
1982 139 74 113 87 63 80
1983 128 68 109 84 61 78

PER HA PER SERICULTURE WOUSEHOLD

Year Cocoon production Mulberry hectarage Cocoon production
Kg Index ha Index Kg Index

1978 599 100 0.69 100 415 100
1979 649 108 0.71 103 461 111
1980 603 101 0.73 106 441 106
1981 553 92 0.78 113 432 104
1982 560 93 0.81 117 456 110
1983 559 93 0.85 123 477 115

11. DIRECTION OF THE TECHNICAL COOPERATION 1IN SERICULTURE

The world consumption of raw silk and silk goods has been at standstill or in
a decreasing trend, as reflected by a decline in Japan, the largest consuming
country. As a result, overall silk situation in the world stands on the remarkable
overproduction keynote.

Supply and demand situation of the raw silk and silk in Japan shows a continuous
imbalance due to a substantial decline in demand, as discussed in above. The govern-
ment is taking countermcasures as follows

1) Promotion of the domestic demand.

2) Domestic cocoon production in 1984 is curtailed by as large as 25% of the
standard production level.

3) Raw silk support price by the government has been maintained for three years
after reducing by 700 yen/kg in 1981, while various prices have been increasing.

4) Domestic raw silk production capacity will be disposed as large as about 30%
in order to recover a balance of supply and demand situation together with the above
meASUres.

5) Controlling of imports of raw silk and silk gonds from major silk exporting
countries like China has been based on the two-nations agreements.
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On the other hand, recovery of balance in the supply and demand situation of
the raw silk and silk in Japan will take time, because cocoon production area is
located in mountain villages etc., and manufactures of raw silk and silk textiles are
composed of the medium and small enterprises.

In addition, the Agency's raw silk stock has been piled up enormously. Disposal
of the stock is considered as urgent problem. However, there is no hope to solve it
soon for recovery. In this connection, surplus condition is seemed to be continued
in the future worldwidely.

Even under such worldwide condition, we are informed that there are a few coun-
tries who try to encourage development of cocoon production in order to export the
raw silk and silk goods to Japan. We think that such countries have to recognize
Japanese silk situation which has never been experienced before.

Japanese technical cooperation in sericulture will be extented to such countries
who will develop the cocoon, raw silk and silk goods for the purpose of their do-
mestic consumption, if Japan is asked so by such country.

In this respect, such country has to understand the Japanese policy which will

correspond to such country's application after full discussion between Lwo countries
concerned.
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NOUVELLE INDUSTRIE SERICICOLE JAPONAISE ET PERSPECTIVES
DE LA COOPERATION TECHNIQUE

i. PROBLEMES RELATIFS A L'INDUSTRIE SERTCICOLE JAPONATSFE
1. Situvation de 1'offre et de la demande de soie grége et de soie

Le secteur de 1'industrie séricicole japonaise connait actuellement de grandes
difficultés. En d'autres termes, la demande nationale de soie grége et de soie est
passée 3 13.200 tonnes en 1983 soit une diminution au cours des cing derniéres années
(1978-1983) d'environ 40 %. Cela est dé a la stagnation de 1'économie générale du
pays, au changement du mode de vie, 3 la baisse de la population adulte de sexe
Féminin etc.

En raison de cette faible demande, 1'Agence Japonaise de Stabilisation des Prix
de la Soie Grége et du Sucre a vu ses stocks de soie grége et de soie atteindre
10.600 tonnes & la fin d'avril 1984, ce qui équivaut 3 dix mois de production japo-
naise de soie prége. Aussi, le prix de la soie grége s'est-il situé en dega du prix
standard de la soie grége qui est fixé par le gouvernement japonais.

De plus, en raison de l'augmentaLion du stock, l'emprint de l'Agence a atteint
860 millions de dollars & la [in d'avril 1984, de telle sorte que les intéréts se
sont élevés 4 73 millions de dollars. Telles sont les causes des difficultés finan-
cieres de 1'Agence, autrement dit, le systéme de stabilisation du prix de la soie
grége qui soutient le systéme de la sériciculture japonaise se trouve dans une situa-
tion critique.

Pour faire face 3 cette situation difficile, le gouvernement japonais ainsi que
les industriels de ta sériciculture ont unanimement approuvé les mesures suivantes

1) Promotion du développement de nouvelles utilisations de la soie grége et
campague de promotion de la soie grége et de la soie.

2) Réduction de 25 % de la production de cocon en 1984, sous la direction du
gouvernement.

3) biminution de 30 7 de la capacité de filature de soie grége, grandes entre-
prises inclusrs.

4) Contrdle des importations de soie grige et d'articles de soie, au moven
d'accords bilatéraux.

5) Le soutien du prix de la soie grége par le gouvernement a ¢1¢ maintenu pour
une période de trois ans, aprés une diminution de 700 yen/kg en 1981, alors que
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d'autres prix ont augmenté. En dépit de ces mesures qui améliorent la situation de
l'offre et de la demande et de diverses autres mesures, cette situation critique
risque de se prolonger.

Tableau 1. Offre ct demande de soie grége

-

Anné Beadudil Impor— Demande Stock Stock Part des
nnes R tations domest ique final de 1'Agence importations
1978 16.0 5.0 21.2 4.5 3.0 3.0
1979 16.0 3.6 18.0 6.1 5.0 4.3
1980 16.2 3.0 15.8 9.5 8.6 6.6
1981 14.8 0.9 15.0 10.2 9.5 6.2
1982 13.0 2.3 15.9 9.6 8.5 5.2
1983 12.5 2.4 13.2 11.2 10.5 5.2

(1 000 tonnes)
2. Situation de la production de cocons

La nouvelle situation de la sériciculture au Japon s'explique de la fagon sui-
vante.

Le nombre d'exploitants séricicoles est passé & 125 000 en 1983, soit une baisse
annuelle de 7,3 % au cours des cinq dernitres années. Ce taux concerne en particulier
les exploitations séricicoles de petite taille en raison du vieillissement des
exploitants et du remplacement partiel des champs de miriers par d'autres cultures
car le prix de la soie grége est depuis longtemps assez bas.

La surface plantée de miiriers a diminué ; elle était de 109 000 hectares en 1983
ce qui représente une haisse annuelle de 3,3 % au cours des cing derniéres années.
Ceci résulte de la diminution du nombre d'exploitants séricicoles, du vieillissement
des exploitations, de 1'adnption d'une production de cocon planifiée et du rempla-
cement partiel des champs de miriers par d'autres cultures.

La production de cocon est passée A 61 000 tonnes en 1983 soit une diminution
annuelle de 4,7 % au cours des cinq derniéres années. lLa baisse de la population des
explnitants séricicoles et le moindre nombre d'oeufs de ver & soie utilisés en sant
la cause.

La taille de l'explaitation séricicole a augmenté au cours des cinq dernitres
anndées jusqu'en 1983 avec une augmentation de 23 % du champ de mirier, soit 0,84
hectare, ct une augmentation de 15 % de la production de cocon, sait 477 kg. Dans
le méme temps., le nombre de fermcs séricicoles de petite et de moyemne importance
a diminud.

L.a productinn de cocon a l'hectare plafonne A 559 kg en 1983 cn raison de 1'ex-
ploitation extensive des champs de miricrs par une population vieillissante d'exploi
tants séricicoles qui ont en outre des activités annexes.

L*industric séricicole japonaise s'est implantée dans les exploitations agri-
coles, les villages de montapne ainsi que dans les zones de culture en altitude et
constitue une branche d'activité importante mémc en période de crise. Aussi est-i
important de stabiliser san développement et encore plus de rationalisation sera
necessaire dans l'avenir,
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Tableau 2. Situation générale de la sériciculture

TOTAL AU JAPON

Nbre d'exploitations

. E LS Superficie en miriers Production de cocons
Année séricicoles

Nbre (x1000) Index ha (x1000) Index tonne (x1000} Index
1978 187 100 130 100 78 100
1979 176 94 125 96 8t 104
1980 166 89 121 93 73 94
1981 150 80 117 90 65 83
1982 139 74 113 87 63 80
1983 128 68 109 84 61 78

PAR HA PAR EXPLOITATION SERICICOLE

Année Production de cocons Superficie en miriers Production de cocons

Kg Tndex ha Index Kg Index
1978 599 100 0.69 t0o 415 100
1979 649 108 0.7t 103 461 11l
1980 603 101 0.73 106 441 106
1981 553 92 0.78 113 432 104
1982 560 93 0.81 117 456 110
1983 559 93 0.85 123 437 115

1T. DIRECTION DE LA COOPERATION TECHNIQUE DANS LE DOMAINE DE LA SERICICULTURE

La Consommation mondiale de soie grége et d'articles de scie plafonne et méme
diminue comme le montre te déclin au Japon qui est le plus grand pays consommateur
de soie. De ce fait, la situation générale de la soie dans le monde est & la surpro-
duction.

11 y a un déségquilibre constant entre l'offre et la demande de soie grége et
de soice a cause de la baissc importante de la demande. Le gouvernement a pris les
mesures suivantes

t) Promotion de la demande domestique.

2) La producLion nationale de cocons a été réduite de 25 % par rapport au niveau
standard de production.

3) Le soutien par le gouvernement du prix de la soic grége a été maintenu
pendant trois ans aprés que ce prix ait diminué de 700 yen/kg en 1981, tandis que

divers prix ont augmenté.

4} La capacité nationale de production de soie grége sera rdéduite de 30 % envi-
ron afin de rééquilibrer l'otfre et ta demande.
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5) Le contréle des importations de saie grége et d'articles de soie provenant
de pays exportateurs de soie comme la Chine est basé sur des accords bilatéraux.

Cependant le rééquilibrage de l'offre et de la demande de soie grége et de soie
prendra du temps car la production de cocon est localisée dans les villages de mon-
tagne etc. et les entreprises qui fabriquent la soie grége et les textiles de soie
sont des Petites ou Moyennes Entreprises.

De plus, le stock de soie grége de 1'Agence s'est considérablement accru et l'on
considére que 1'écoulement de ce stock est un probléme urgent. Cependant, il ne
semble pas possible de le résoudre dans |'immédiat. De ce fait, cette situation de

N

surplus risque de se prolonger dans le Futur & 1'échelle mondiale.

En dépit de cette sitwation, quelques pays essayent d'encourager le dévelop-
pement de la production de cocons en vue de l'exportation de soie grége et d'articles
de soie au Japon. Nous pensons que ces pays doivent prendre conscience de la situa-
tion de la seie au Japon.

Ces pays qui développent la production de cocons, de soie grége et d'articles
.de soie pour leur consommation intérieure bénéficieront, s'ils le demandent, de 1a

coopération technique du Japon dans le domaine de la Sériciculture.

A cet égard, ces pays doivent comprendre la politique du Japon qui s'appliquera
aux pays demandeurs de coopération aprés discussion entre les deux pays concernés.
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CURRENT STATUS OF SERICULTURAL INDUSTRY IN TAIWAN
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Couneil for Agricultural Planning and Development
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Taivan.

I. INTRODUCTION
Sericulture is a relatively old undertaking of farmers in Taiwan.

The climate conditions in Taiwan are favarable to the planting of mulberry trees
and to the raising of silkworms. In the past, however, sericulture was not only a
side-line but it relied mostly on wild mulberries also. This, coupled with the back-
wardness in sericultural techniques, had resulted in a poar quality and low yield
of cocoors. On the other hand, the silk-reeling facilities were so obsolete that the
autput of silk was so low while the cost therefare so high.

In order to cope with this situation, efforts have been made under JCRR/CAPD*
initiated and supported projects to boost silk production in Taiwan. The notable ones

during the past decade include :

a) helping the Taiwan Sericultural Improvement Station (TS1S) carry out programs
for the varietal and cultural improvement of both silkworms and mulberry trees.

b) introducing the modern technolegy of sericulture from abroad.

c¢) demonstrating the improved techniques of both sericulture and moriculture
to local farmers.

All these activities have proved very helpful to the implementation of seri-
cultural production plans.

¥ JCRR : Joint Commission on Rural Reconstruction (recrganized as CAPD on March 15,
1979)
CAPD : Council for Agricultural Planning and Development.



17. KSTABLISHMENT OF SPECIALIZED SERICULTURE PRODUCTION AREA (SSPA)

I1n view of the remarkable results as mentioned above and in line with the Acce-
lerating Agricultural and Rural Development Program (ARDP), an intensive esta-
blishment of SSPAs has been going on in Miaoli, Nantou, Tainan, Pingtung, Taitung
and Hualien areas (see the attached map) since 1973. The purpose is :

a) to grow mulberry trees and raise silkworms on a caontract basis.
b) to develop mulberry plantations in low-yielding plains and slopelands.
c¢) to operate silkworm-feeding practices in a cooperative and specialized way.

d) to renovate silkworm-rearing facilities and introduction labor-saving prac-
tices.

e) to assist sericultural farmers and industrialists in concluding a contract
for production and purchase of cocoons, the latter to be contingent on the quality
of products and the price of silk.

f) to conduct training for silkworm raisers and promote cooperation with agri-
cultural vocational schools.

g) to strengthen infrastructure, such as cooperative young silkworm rearing
houses, disinfecting equipment, and rainage and irrigation facilities, so as to im-
prove the physical conditions for sericultural production.

h) te provide loans for sericultural production.

i) to assist contractors in purchasing cocoons from SSPAs and in setting up
modern filatures for the production of better silk.

T11. CHISHANG INTEGRATED STLK PRODUCTION ZONE

To promote an integrated management of sericultural production and marketing,
the Government has been positively helping both farmers and contract dealers set up
cooperative farms and modern filatures (silk reeling factories). Tt is through this
endeavor that the Chishang Integrated Silk Production Zone has been set up. And a
cooperative farm, a sericultural demonstration center and an automatic filature are
to be established there.

a) Retired Servicemen's Cooperative Sericulture Farm

About 70 retired servicemen and their families with a total of 50 ha mulberry
plantations are participating in this organization. Though individual family farms
continue to cooperate as basic units, the farmers are grouped to engage in various
farming activities on a cooperative basis. The purpose is to change the conventional
structure of sericultural production by (1) enlarging the scale of farm operation
through the group approach, (2) alleviating the labor shortage and individual input
burden, and (1) providing for commercial-scale haadling and marketing of products.

b) Secricultural Farming Demonstration and Training CGenter
As silkworm feeding accounts for 70 to 80 per cent of the total labor requi-
rements for silk productien, its mechanization is urgently desired. Tu that end, JCRR

had assisted the VACRS in setting up a demonstration anid training center at Chishang
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and installing a set of automatic "spiral-rotating" silkworm-rearing devices. The
function of the center is :

(1) to demonstrate the techniques of cooperatively feeding young silkworms.

(2) to train silkworm raisers in Lhe use of labor-saving machinery for raising
grown-silkworms.

(3) to introduce improved moricultural methods and better water management for
mulberry cultivation.

c) Special Training Program for Combination of Sericultural and Educational
Deve lopments

In order to speed up the training of extension workers, a special plan for com-
bination of sericultural and educational developments has been carried on since 1974
with JCRR/CAPD support. It provides for the students of the Ta-hu Agricultural Voca-
tional School (TAVS) to pursue studies at the school but go back to their homes in
the five SSPAs during the sericultural farming seasons - from March to June and from
mid-August to mid-November - to work together with farmers by way of demonstrating
standard farming techniques and gaining practical experience. For the time being,
14 students are working at the Taitung Silk Reeling Factory and 10 students at the
Cooperative Sericulture Farm.

d) Taitung Silk Reeling Factory

The Shin-Shin Silk Industrial Corporation, a designated contractor in this area,
has built an automatic filature capable of yearly producing about 78,000 kilograms
of raw silk in the Chishang Integrated Silk Production Zone. The filature started
operation in May 1975.

1V. PROSPECTS AND CONCLUSTON

From the agricultural point of view, Taiwan is an ideal area climatically favo-
rable for the development of Sericulture. In southernm and eastern parts of the
istand, silkworms can be raised six to eight crops a year, an advantage that can
never be attained in Japan or Korea. In addition, the potential for raising silkworms
in the pentle slope land of Taiwan is also promising. In view of the decline of silk
production in developed countries, there is plenty of room for us to promote seri-
culiure. However, our silk processing industry is still at the primitive stage. For
instance, the silk reeling capacity is too small to catch up with the sericultural
output. A considerable amount of quality cocoons, almost 80%, is exported as raw ma-
terial to Japan. 1t is therefore urgently necessary to build a down-stream industry
and to upgrade the scale of primary reeling levels to finished products. Like a newly
hatched silkworm, our silk industry is just taking off the ground. There is a bright
tuture hut still a long way to go.
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A brief account of Sericulture

in Taiwan

Mulberry No. of No. of seed Total produc-  Unit yield First Price of Exported Imported
Year Hectarage Sericultural eggs distri- tion of green  of cocoons grade cocoon dry cocoons raw silk Remarks
(Ha) families buted (case) cocoons (kg) {kg/case) (%) (NT8$/kg) (Ton) (Ton})

1940 5,250 39,695 7.56 The highest record be-
Fore restoration of
Taiwan.
The highest record be-

1956 27,53 210,713 7.65 fore the establishment
of specialized sericul-
tural production areas
(ssPa).

1973 681 1,724 8,836 123,841 14.02 79 71.0 The year of the establish-
aent of SSPA

1974 1,629 2,126 15,524 264,306 17,01 83 102.0

1975 1,062 4,896 24,782 478,487 19,45 82 105.0 289

1976 1,256 2,863 27,516 550,024 19.99 96 120.9 414 2

1977 1,212 4,622 29,017 586,204 20.20 87 126.7 317 s2.1 Aggregate output affec-
ted by extreme drought in
the spring season.

1878 1,677 3,749 38,824 937,775 24.00 87 130.3 649 126.8

197¢ 2,513 2,862 51,240 1,346,438 26.00 87 135.0 768 300.7

1980 2,737 3,109 68,239 1,824,498 26.73 87 141.0 1,166 247.9

1981 2,3% 2,796 59,204 1,638,917 27.65 87 141.0 953 262.5

1982 1,677 2,113 44,272 1,248,759 28,21 87 146.0 1,208 318.1

1983 1,246 1,364 33,395 960,598 29.00 90 148.0 999 305.5

1984 863 1,251 16,724 825,338 28.00 92 147,0 338 207.2




Distribution of Specialized Production
Areas in Taiwan.
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SITUATION ACTUELLE DE L'INDUSTRIE SERICICOLE A TAIWAN

H.T. CHU

Council for Agricultural Planning and Development
Executive Yuan
37 Nan-hai road, Taipei 107
Taiwan.

1. INTRODUCTION

La sériciculture est une activité relativement ancienne chez les paysans de
Taiwan.

Le climat de Taiwan favorise la plantation de miriers et l'élevage de vers a
soie. Autrefois, la sériciculture n'était pas uniquement une activité secondaire mais
clle reposait principalement sur des miiriers sauvages. Ceci ajouté a des techniques
archaTques de sériciculture donnait de petites récoltes de cocons de qualité mé-
diocre. D'autre part, les filatures de soie étaient si périmées que la production
de soie etait trés faible et donc les colts trés élevés.

Afin de remédier & cette situation, la JGRR/CAPD* a pris l'initiative de
financer des projets destinés & rvelancer la production de soie 3 Taiwan. Les projets
les plus remarquables mis en ceuvre au cours de la décennie furent les suivants

a) aide apportée a la Station d'Amélioration Séricicole de Taiwan (TSIS) pour
qu'elle mette en oeuvre des programmes destinés a4 améliorer les variétés et la cul-
ture des miiricrs et des vers 3 soie.

b) introduction des technologies modernes de sériciculture venant de |'étranger.

¢) demonstration des techniques améliordes de sériciculture et de mariculture
aux paysans locaux.

* JCRR : Commission Jointe sur la Reconstruction Rurale (réorganisée en CAPD le 15
mars 1979).

CAPD : Comnscil pour lec Planning et le Développement Agricole.
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Ces activités se sont avérées trés utiles pour l'exécution des projets de pro-
duction séricicole.

I1. ETABLISSEMENT DE ZONES SPECIALISEES DANS LA PRODUCTION SERICICOLE (SSPA)

Etant donnés les résultats remarquables mentiovnnés ci-dessus, et dans le cadre
du programme de développement rural et agricole accéléré (ARDP), des SSPAs ont été
implantées d'une maniére intensive dans les régions de Miaoli, Nantou, Tainan,
Pingtung, Taitung et Hualien (voir carte ci-aprés) depuis 1973. Les objectifs sont
les sujvants :

a) faire pousser des miriers et élever des vers A soie sur la base d'un contrat.

b) développer les plantations de miirier dans les plaines 3 faible rendement et
sur des terrains en pente.

c) pratiquer les élevages de vers 3 soie d'une maniére spécialisée et au sein
de coopératives.

d) renover les locaux d'élevage et introduire des méthodes permettant une éco-
nomie de main d’oeuvre.

e) aider les sériciculteurs et les industriels & conclure un contrat portant
sur la production et l'achat des cocons, ce dernier étant conditionné par la qualité
de la production et le prix de la soie.

f) former les éleveurs de vers 3 soie et promouvoir la coopération avec les
écoles a vocation agricole.

g) renforcer 1'infrastructure comme les nourriceries coopératives, le matériel
de désinfection, |'équipement pour le drainage et l'irrigation afin d'améliorer les
conditions matérieclles de la production séricicole.

h} accorder des préts a la production sérjcicole.

i) aider les contractants & acheter les cocons dans les SSPAs et & construire
des tilatures modernes afin de produire une soie de meilleure qualité.

T11. ZONE DE PRODUCTION INTEGREE DE CHISHANG

Pour promcuveir une organisation intégrée de la production séricicole et de la
commercialisation, le gouvernement a considérablement aidé a la fois les Ffermiers
et les entreprencurs du contrat a installer des coopératives et des filatures mo-
derncs (usines de filatures de soie). C'est grace 3 cet effeort que la zone de pro-
duction de soie inLégrée de Chishang a pu étre implantée. line coopérative, un centre
de démonstration séricicole el une filature automatique doivent y étre installés.

a) Ferme séricicole coopérative de militaires a la retraite

Environ 70 militaires A la retraite et leurs familles parricipent A cette orga-
nisalion sur une plantation de miriers d'ume superfirie totale de 50 hectares. Bien
que la ferme lamiliale reste la cellule de base, les paysans se regroupent au sein
de la coupérative pour diverses activités agricoles. Le but est de changer la struc-
ture traditionnclle de In production séricicele en (1) flargissant le champ d'acri
vité de la ferme grice au regroupement. (2) en allépeant les charges dues i un manque
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de main d'oeuvre et aux investissements individuels et (3) en assurant la promotion
et la commercialisation des produits.

b) Centre de formation et de démonstration séricicole

L'alimentation des vers a soie représente 70 & 80 % du travail nécessaire a la
praduction de la soie, aussi est-il urgent de la mécaniser. Dans ce but, le JCRR a
aidé le VACRS a installer un Centre de démonstration et de formation & Chishang et
un systéme automatique ‘'rotatit-spirale' pour l'élevage des vers A soie. Les fonc-
tions du Centre sont :

(1) de montrer les techniques permettant de nourrir les jeunes vers a soie au
sein d'une coopérative.

(2) de former les éleveurs de vers 3 soie 3 l'utilisation de machines destinées
3 élever les vers A soie adultes avec une main d'oeuvre moindre.

(3) d'introduire de meilleures méthedes de moriculture et d'irrigation.

c) Programme spécial de formation combinant un enseignement traditionnel et un
enseignement séricicole p

Afin d'accélerer la formation des ouvriers, un programme spécial comprenant un
enseigrement traditionnel et un enseignement séricicole a été mis sur pied en 1974
avec 1'aide du JCRR/CAPD. 1l permet aux étudiants de 1'Ecole & Vocation Agricole de
Ta-hu (TAVS) de poursuivre leurs études & 1'école mais aussi de rentrer chez eux dans
les SSPAs pendant la saison séricicole c'est & dire de mars 3 juin et de mi-aolt a
mi-novembre, de travailler avec les sériciculteurs en leur montrant les techniques
standard de sériciculture et d'acquérir de l'expérience pratique. En ce moment, 14
étudiants travaillent & la filature de soie de Taitung et 10 autres & la coopérative
séricicole.

d) Filature de soie de Taitung

La société industrielle de soie de Shin-Shin, un entrepreneur désigné dans ce
domaine, a construit dans la zone de production intégrée de Chishang une filature
automalique d'une capacité annuelle de production d'envirvon 78.000 kg de soie grége.
La filature a démarré en mai 1975.

1V. PERSPECTIVES ET CONCLUSION

Du peint de vue agricole, Taiwan est un endroit idéal pour le développement de
la sériciculture en raison des conditions climatiques. Dans les régions sud et cst
de l'ile, on peut obrtenir de 6 a 8 récoltes de cocons par an, ce qui n'est pas le
cas ni au Japon ni en Corée. De plus, les régions vallonnées de Taiwan conviennent
trés bien 4 I'élevapge de vers A soie. Le déclin de la production séricicole dans les
pays industrialisds nous laisse le champ libre pour promouvoir la sériciculture.
Ceperdant, notre industrie de la soiec esi encore d'un niveau btrés bas. Par exemple,
la capacité de filature de snic n'est pas assez flevée pour absarber la production

séricicale. Presque 80 7% des cocons de bonne qualité sont exportés au Japan sous
forme de soie gréege. Aussi est-il urgent de meltre en place une industrie en aval
et d'élever le niveau de filature jusqu'aux produits finis. Notre industrie de Ia

soie est a ses débuts, elle a un avenir brillant mais beaucoup de chemin reste encore
4 parcourir.
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Sericiculture & Taiwan

Superficie Nbre de Nbre de Production Unité de Premi2re Prix du Cocons secs Soie
. en miriers familles graines dis- totale de récolte de catégorie cocon exportés grige .
Année i 3 . b Qbservations
séricicoles tribubes cocons verts cocons importée
(Ha) {boite) {xg) {kg/boite) (%) (NT$/%g) (tonne) {tonne)

1940 5 250 39 695 7,56 Le plus fort résultat
avant la restoration de
Taiwan.

1956 27 531 210 713 7,85 Le plus fort résultat
avant la mise en place
de zones de production
séricicoles spécialisées
(ssea).

1973 681 1 724 9 836 123 841 14,02 79 71,0 Année de la mise en place
des S$SPA.

1974 1 629 2126 15 524 266 306 17,01 a3 102,0

1975 1 062 4 896 24 762 478 487 19,45 82 105,0 289

1976 1256 2 863 27 516 550 024 19,99 86 120,9 (33 2,

1977 1212 4 622 29 017 586 204 20,20 87 126,7 317 52,1 Production globale
affectée par une im-
portante sécheresse au
printemps.

1978 1677 3 749 38 824 937 775 24,00 87 130,3 649 126,8

1979 =518 2. 962 51 240 1 346 438 26,00 87 135,0 768 300,7

1980 2 737 3109 68 239 1 826 498 26,73 87 1641,0 1 166 247.9

1981 2 396 2 796 59 204 1 638 917 27,65 87 141,0 953 262,5

1982 1 677 2218 44 272 1 248 759 28,21 87 146,0 1 208 38,1

1983 1 246 1 344 33 395 960 598 29,00 90 148,0 999 305,5

1984 863 1 251 16 724 825 338 28,00 92 147,0 338 207,2
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