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INTERNATIONAL SERICULT!JRAL COMMISSION 

- Meeting of the Executive Committee 
of the International Sericultural Commis-
Si on. 

The Executive Committee of I.S.C. was 
held in London on 20th September 1982 at 
10.30 a.m. 

On proposal of Head of the French Dele-
gacy, the chairmanship was assured by Se-
cretary Oeneral of the Central Silk Board, 
Mr. Bhatikar. 

The different items of the agenda were 
successively examined 

- Financial questions; 
- Sericologia' 	report on the subs- 

cription campaign; 
- Indian proposal; 
- International Society for non-Mulberry 
Silks; 

- Pasteur Prize. 
The Congress of Bangalore will be taking 

place from 22 to 26 May 1984 
The members of the Pasteur Prize Commit- 

tee 	Algeria, Brazil, India, Japan and 
Rumania, have been appointed again. 

COMMISSION SERICICOLE INTERNATIONALE 

- Reunion du ComitA Exécutjf de la Com-
mission Séricicole Internationale. 

Le Comité Exécutif de la C.S.I. seat 
tenu A Londres le 20 septembre 1982 A 10h30. 

Sur proposition du Chef de la Oéiégation 
Française, la prAsidence a été confiée A 
N. Bhatikar, Secrétaire CAnérai du Central 
Silk Board. 

Les différents points de l'ordre du jour 
ont etA successivement examines 

- Questions financiAres; 
- "Sericologia" : rapport sur la cam-

pagne d abonnement; 
- Proposition indienne; 
- SociAtA Intornationaie des Soles non-

MOriers; 
- Prix Pasteur. 
La date du CongrAs de Bangalore a etA 

fixAe du 22 au 26 mai 1984, 
Lea Etats-Membres de la Commission dat- 

tribution du Prix Pasteur 	AlgArie, BrAsh 
Inde, Japon et Roumanie ont etA reconduits 
dans leur mission. 



160 

- Meeting of the Joint Advisory Commit-
tee I.S.A.-I.S.C. 

Within the framework of the 15th Con-
gress of the International Silk Associa- 
tion, the Joint Advisory Committee of 
I.S.A.-I.S.C. took place on 22nd September 
at 3 p.m under the chairmanship of Secre-
tary General of I.S.A., Mr. Pila. 

I.S.C. was represented by the members 
of the Board of the Executive Committee 
and by the Secretary General. Representa-
tives from F.A.0. and T.L.0 attended this 
meeting. 

Mr. Pila reminded that the decision to 
set up a Joint Advisory Committee had been 
taken in 1979 in Lucerne. It had also been 
decided to draw up a joint memorandum on 
the problems of sericultural development. 
This memorandum was drawn up by the secre-
tariats of I.S.A. and I.S.C. and forwarded 
in October 1980 to the governments and or-
ganizations concerned. 

The F.A.O. representative informed the 
Advisory Committee that a sericultural 
training center has been opened in China. 
It is a local Chinese project. The training 
course will last 3 years and the center 
will be able to admit 16 trainees from 
abroad. 

Some projects of development are now 
proceeding in Madagascar, Srilanka, Pakis-
tan, Upper Volta, Thailand, Indonesia and 
Columbia. 

The I.L.O. representative indicated that 
there are other means of financing 	finan- 
cing by other States : Switzerland, Sweden, 
Netherlands, Denmark, or by some Interna-
tional Organizations (World Bank, Regional 
Banks). 

Secretary General of the Central Silk 
Board, Mr. Bhatikar, drew the attention 
on the fact that a confusion is often made 
between I.S.A. and I.S.C. I.S.C. is an 
inter-governmental organization dealing 
with silk production; I.S.A. is a non-
governmental organization involved in mar-
keting this production and in textile in-
dustry. 

The Joint Advisory Committee should ena-
ble to clear up the role of each organiza-
tion and convince Member-States of I.S.A. 
to join I.S.C. 

The Japanese Delegacy confirmed that 
Japan is willing to help developing coun-
tries, provided that cocoons and raw silk 
are used in the countries concerned. 

- Reunion du Comité Consultatif Commun 
A.I.S.-C.S.I. 

Dans le cadre du l5e CongrAs de lAsso-
ciation Internationale de la Soie, le Comi-
té Consultatif Commun A.I.S.-C.S.I. s'est 
réuni le 22 septembre A 15h, sous la prési-
dence de M. Pila, vice-président de 1A.I.S. 

La C.S.I. était représentée par 1cm mem-
bres du Bureau du Comité Exécutif et le 
Secrétaire Général. Assistaient egalement 
A cette reunion des reprAsentants de 
1 1 O.A.A. etduB.I.T. 

M. Pila rappelle que la decision de 
créer un Comité Consultatif Commun avait 
etA prime a Lucerne en 1979. Il avait été 
egalement dAcidé de rediger un memorandum 
commun sur les problAmes de dAveloppement 
séricicole. Ce memorandum, redige par les 
secrétariats de l'A.I.S. et de la C.S.I., 
a été commLlnigué en octobre 1980 aux gou-
vernements et organisations intéréssAs. 

Le reprAsentant de is F.A.O. informe 
le Comité Consultatif Commun de louverture 
en Chine dun centre de formation sérici-
cole. Il sagit dun projet regional chi-
nois. Les cours s'Atendront sur 3 sam et 
le centre pourra recevoir 16 stagiaires 
étrangers. 

Des projets de développement mont en 
courm en cc moment a Madagascar, Srilanka, 
Pakistan, Haute Volta, Thailande, Indonésie 
et Colombie. 

Le représentant du B.I.T. indique quil 
y a dautres sources de financement, par 
dautres Etats : Suisse, Suede, Pays-Baa, 
Danemark, ou par dcs Organisations Interns-
tionales (Banque Mondiale, Banques Régio-
nales). 

M. Bhatikar, Secrétaire General du 
Central Silk Board attire l'attention sur 
le fait quil y a frequemment confusion 
entre 1A.LS. et la C.S.I. La C.S.I., 
organisation inter-gouvernementale, s'oc- 
cupe de la production de la soie: lA.I.S., 
organisation non-gouvernemen tale S occupe 
de laval de cette production 	commercia- 
lisation et industrie textile. 

Lexistonce du Comité Consultatif Commun 
devrait permettre déclairer le rAle de 
chacune de ces organisations et convsincre 
les pays membres de l'A.I.S. d'adhérer A 
la C.S.I. 

La Delegation Japonaiae confirme que 
le Japon est prêt A aider 1cm pays en voie 
de développement A condition que les cocons 
et la sole grége soient utilisés dans les 
pays concernés. 
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Head of the French Delegation, Mr. 
Halimi, pointed out that the National Seri-
cultural Unit set up in Lyons is operatio-
nal and will be in a position to admit 
trainees in spring 1983. 

The various statements show that the 
text of the joint memorandum drawn up in 
1980 is still up to date in 1982. 

- XIVth sericultural Congress of Banga-
lore, 21-25 May 1984. 

The Indian Government has invited the 
International Sericuitural Commission to 
organize in Bangalore from 21 to 25 May 
1984 the 14th International Sericuitural 
Congress. 

The general topic of this Congress will 
be 'Sericulture in tropical countries". 

The different sections will be as fol-
lows 

- Mulberry 	varieties, exploitation, 
pathology; 

- Bombyx : race, egg production, rearing, 
rearing houses and equipment; 

- Non-mulberry silkworms 	species, food 
plants, pathology; 

- Silk reeling and handicraft of Bombyx 
silks and non-mulberry silks; 

-. Economy 	producing countries, produc- 
tion and development programmes, trai-
ning and guidance; 

- Bacology 	science and study of the 
silkworm in itself. 

M. Halimi, Chef de la Délégation Fran-
caise signale que l'Unité Nationale Séri-
cicole crée a Lyon eat devenue fonction-
nelle et pourra accueillir, des le prin-
temps 1983, des stagiaires. 

Des différentes declarations qui ant 
été faites, ii ressort que le texte du me-
morandum commun, redigA en 1980, reste tou-
jours vaisbie en 1982. 

- XIVe Congrea aéricicole de Bangalore, 
21-25 mai 1984. 

Le Gouvernement Indien a invite la com-
mission Séricicole Internationale a orga-
niaer A Bangalore du 21 au 25 mai 1984 le 
14e Congrés Séricicole International. 

Ce CongrAs sara consacrA A "is send-
culture dans lea pays tropicaux". 

Les diffArentes sections seront les sui-
van tes 

- MGrier 	variétés, exploitation, pa- 
thologie du mOrier; 

- Bombyx 	race, grainage, Alevage, 
bAtiment et matérial delevage; 

- Vers a soie non-mrier 	ospèces, ar- 
bres nourriciers, pathologic; 

- Filature et artisanat des soies Bombyx 
et non-mariers; 

- Economie 	pays producteurs, program- 
mes de production et de dAveloppement, 
formation, encadrement; 

- Bacolo 	science et étude du ver 
A soie en tent que tel, 

- A new observer State the Philippines 

In accordance with article 9 of the Con-
vention instituting I.S.C., the Philippine 
Textile Research Institute has asked to 
become an observer. 

Therefore, I.S.C. now gathers 16 States. 
14 Member-States 	Algeria, Brazil, Centra- 
frica, Spain, India, Iran, Japan, Lebanon, 
Madagascar, Mauritius, Rumania, Thailand, 
Tunisia and France, 2 observers 	Egypt 
and the Philippines. 

- Un nouvel Etat observateur 	las hi- 
lippines. 

L'Institut de Recherche Textile des Phi-
lippines a demandé A Ctre agree en qualite 
dobservateur conformAmerit A i'article 9 
de la Convention instituant la C.S.I. 

La C.S.I. regroupe donc maintenant 16 
Etats, 14 Etats-Membres 	Algeria, Brésil, 
Centrafrique, Espagrie, mdc, Iran, Japon, 
Liban, Madagascar, Maurice, Roumanie, Thai-
lande, Tunisie et France, 2 observateurs 
Egypte et las Philippines. 
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BRAZIL 

A national sericultural meeting. 

A national sericultural meeting took 
place in 1.oridrina,October 1981. 

From the report of this meeting have 
been drawn the following tables showing the 
progression of the global production in 
Brazil, and also the important fact that 
the Sao Paulo State is no more the only 
producer State in Brazil, the surrounding 
states having an important progression. 

BRESIL 

tine rencontre nationale de Sériciculture. 

Une rencontre nationale de Sériciculture 
a eu lieu en octobre 1981, A Londrina. 

Du compte rendu de cette reunion ont ézé 
extraits lea tableaux suivants, qui font 
apparaltre is progression de la production 
globale au Bréail, et d'autre part, le fait 
important que i'Etat de Sao Paulo neat 
plus le seul Etat producteur du Brésit, 
maia que lea états environnants connaisseit 
une progression importante. 

Production brésilienne de cocons et progression de la production en tonnes 

Cocoon production in Brazil and evolution of the production in tonc 

Annes/ 

Years 

Production 	de 

cacaos 	(t)/ 

Production of 

cocoons 	(t) 

Indice 

d8volution/ 

loden 	of 

evolution 

Ann0en/ 

Years 

Production de 

cocoon 	(t)/ 

Production of 

cocoons 	(t) 

1ndice 

d'Ovolution/ 

Index 	of 

evolution 

1957 1.023 1,00 1969 2.044 2,00 

1958 1.084 1,06 1970 2.463 2,41 

1959 1.083 1.06 1971 2.616 2,56 

1960 1.143 1,12 1972 3.694 3,42 

1961 1.603 1.57 1973 5.064 4,95 

1962 1.444 1,41 1974 6.213 6,07 

1963 1.561 1,53 19/5 6.834 6.68 

1964 1.656 1,42 1976 7.500 7,33 

1965 1.593 1,56 1977 7.800 7,62 

1966 1 .493 1,46 1978 8.440 0,25 

1967 1.480 1,45 1979 9.600 9,38 

1968 1.810 1,57 1980 10.370 10,13 



Production brésilienne de soie grége en tonnes. 

- 	 Brazilian production of raw silk in tons. 

Ann8es/ 	
1971 	1972 	1973 	1974 	1975 	1976 	1977 	1978 	1979 	1980 Years 

Production (t)/ 	
414 	414 	558 	670 	854 	937 	1.131 	1.145 	1.170 	1.280 Production (t) 

Production de cocons dans lEtat de Sao Paulo et pourcentage 
de la production brésilienne en tonnes. 

Production of cocoons in the Sao Paulo State and percentape 
of the Brazilian production in tons. 

Production 	par rapport a 	 Production 	8 par rapport 3 
Ic cocons 3 	Ia production 	 de cocons 3 	Ia production 

Anndes/ 	Sao Paulo, 	brésilienne/ 	 Ann0es/ 	Sao Paulo/ 	brsi1ienne/ 
years 	Production 	8 in coulparison 	 Years 	Production 	8 incomparison 

of cocoons in 	with Branil 	 of cocoons in 	with 8razjl 
Sao Paulo 	production 	 Sao Paulo 	prodacion 

1957 	 993 	 97,0 	 1969 	 2.024 	 99.00 
1958 	 1.051 	 96,9 	 1970 	 2.396 	 97.20 
1959 	 1.071 	 98,8 	 1971 	 2.500 	 95.50 
1960 	 1.134 	 99.2 	 1972 	 3.200 	 9150 
1961 	 1.593 	 99,3 	 1973 	 6.100 	 80,90 
1962 	 1.436 	 99,4 	 1974 	 5.000 	 80,40 
1963 	 1.554 	 99,5 	 1975 	 8.261 	 91,61 
1964 	 1.450 	 99,5 	 1976 	 5.500 	 73,33 
1965 	 1.587 	 99,6 	 1977 	 5.300 	 67,94 
1966 	 1.476 	 98,8 	 1978 	 4.900 	 58,06 
1967 	 1.455 	 98,3 	 1979 	 4.700 	 48,96 
1968 	 1,589 	 98,6 	 1980 	 4.670 	 46,96 

Production de cocons (kg) 

Production of cocoons (kq) 

Annes/ 	
76/77 	77/78 	78/79 	79/80 	80/81 

Etats/States 	Years 

Parana 	 1.476.912 	1.592.369 	1.978.067 	2.995.341 	3.547.193 
- 

Goyay 	 - 	 - 	 - 	 52.005 

Sao Paulo 	 5.500.000 	5.370.000 	4.900.000 	4.700.000 	4.872,515 

Hattugrosso del Sud 	 92.263 	67.243 	66.200 	81.523 	75.088 

Total/Total 	 1.059.175 	7.029.612 	6,944.267 	7.776.864 	8.547.401 
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KOREA 
	

COREE 

Korean statistics presented at the 15th S;atistiques de Cords prdsentdes tors du 

congress of the International Silk Associa- 	155 congrès de l'Association Internatiofl- 

tion. 	 nale de l.a Soie 

Dioision/ Division Year/Ann0e 

	

1979 	1980 	1981 

Sericultural Farmers (I 000 farms)! 	
338 	272 	203 

Fer.iers Sdricicoles (I 000 fermes) 

Area of Mulberry Field (1 000 ha)! 

ROgions de Mlrajes (1 000 ha) 

Cocoon Production (I 000 	
26.2 	20.0 15.0 

Production de Cocons (1 000 Mf9) 

Raw Silk Production (8/i) 

	

4 067 	3 279 	7 520 
Production de Sole Griqe (Mi!)  

INDIA 

AIRD Centre for Technology Transfer in Se-
riculture (ACTTS). 

Asian Institute for Rural Development 
(AIRD) which is a regional institute for 
scientific research, training and field 
action in rural development alocated in 
Bangalore, recently set up a Centre for 
Technology Transfer in Sericulture whose 
general objectives are 

- To assist the non-governmental orga-
nizations or voluntary agencies in the 
countries in the Asian region in strengthe-
ning their capabilities and capacities in 
the field of development of appropriate 
technology in sericulture and its transfer 
for the practical use. 

- To assist the non-governmental organi-
zations or voluntary agencies and similar 
Centres in the assessment and evaluation 
of the existing infrastructure and identi-
fication of appropriate technology for 
sericulture development in the region. 

- To initiate cooperative programmes 
among the countries in the Asian region, 
for the development and utilisation of 
existing technologies for mutual benefit 
and interest in sericulture. 

The centre acts as training, consulta-
tion, advisory and promotional agency in 
the development of sericulture industry 

INDE 

Le Centre de Transfert de Technologie Serf-
cicole de i'AIRD (ACTTS). 

LInatitut Asiatique pour le Dévelor-
pement Rural (AIRD) qui est un Inat:tut 
regional pour la recherche scientiuique, 
is formation et 1 action sur le teran 
dans le développement rural, situé A Bariga-
lore a recemmerit mis en place un Centre 
de Transfert de Technologie Séricicole dont 
les objectifs generaux sont 

- Assister les organisations non-gouver-
nementales ou les agences de bénévoles 
situées en Asie en renforcant leurs moyens 
et leurs capacités dans les domaineu du 
développement des technologies sériciooes 
appropriéea et de leur transfert dara la 
pratique courante. 

- Assister les organisations non-gover-
ncmentales ou les agencem bénAvoles et les 
centres de mOme nature dans la défirition 
et l'évaluation des infrastructures exis-
tantes et dans lidentification des techno-
logies appropriCes en vue du développement 
de la sAriciculture dans la region. 

- Susciter des programmes de coopéaion 
entre les pays dAmie pour le développe'nent 
et lutilisation des techniques sAricicDles 
existantes dans l'intérêt rAciproque des 
parties. 

Ce centre joue le réle dune agence de 
formation, dexpertise, de conseil et de 
promotion en matière de développement dv 
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related to the development of appropriate 
technology, its adoption and transfer. The 
address of ACTTS is given below 

1 industrie séricicole, particuliérement 
de développement de technologies appro-
priées, de leur assimilation et de leur 
transfert. L'adresse du centre est la sui-
vante 

AIRD Centre for Technology Transfer 
in Sericulture (ACTTS) 

N° 120-A, Anebande Road 
III Block, Jayanagar 
BANGAL.ORE 560 011 - INDIA 

JAPAN 	 JAPON 

May 1982 Report. New-York exhibition of Rapport de mai 1982. Exposition de tissus 
Japanese silk fabric. 	 de soie japonais a New-York. 

On May 18-20 1982, this exhibition was 
held in New-York under the cosponsorship 
of Japan External Trade Organization (JETRO) 
and Japan Silk and Rayon Weavers Associa-
tion. Fourteen weaving centers, including 
Nishijin and Tango, displayed women's and 
men's clothing materials, neckties and sun-
dry goods. American response was very favo-
rable, appraising the quality of silk 
fabrics and silk articles as superb, brin-
ging the event to a great success. 

MAFF's forecast of spring cocoon crop. 

The Ministry of Agriculture, Forestry 
and Fisheries announced its forecast of 
spring cocoon crop (reelable cocoons) based 
on the survey conducted on May 20th. It 
expects 23,200 tons, down 3% from a year 
ago. This was attributed to the abandonment 
of rearing by some minor farmers due to 
worsening labor situations from workers 
reaching a great age. 

(Source 	J.S.A., Lyons office) 

July 192 Report. Negotiations on raw silk 
and silk articles between Japan and South 
Korea. 

The silk trade negotiations between 
Japan and South Korea stood unsettled these 
two years. But on July 30 1982, the third 
negotiation since June 1981 came to an 
agreement with the following contents 

Cette exposition sest tenue a New-York 
du 18 au 20 mai 1982 sous légide de l'Or-
ganisation Japonaise du Commerce Extérieur 
(JETRO) et de 1'Association Japonaise des 
Tisseurs de Soie et de Bayonne. Quatorze 
centres de tissages, y compris Nishijin 
et Tango, ont exposé des tissus dhabille-
ment pour hommes et femrnes, des cravates 
et des articles divers. Laccueil américain 
fut trés favorable et la qualitA des tissus 
et articles de soie a été trés appréciée, 
faisant ainsi de cet évènement un grand 
succès. 

Previsions du MAFF sur la récolte de prin-
temps des cocons. 

Le MinistAre de lAgriculture, de Is 
Forêt et des Péches a annoncé sea prévi-
sions concernant la récolte de printemps 
de cocons (cocons dévidables) basées sur 
1 étude du 20 mai. On prévoit 23 200 tonnes 
soit 3% de moms qu'il y a un an. Ceci est 
dii au fait que des petits fermiers ont 
abandonné l'élevage en raison de l'aggrava-
tion des conditions de travail pour les 
travailleurs âgés. 

(Source 	A.J.S., bureau de Lyon) 

Rapport de juillet 1982. Négociations sur 
Is soie grége et lea articles de soie entre 
le Japon et la Corée du Sud. 

Lea niigociations sur le commerce de la 
soie entre le Japon et la Corée du Sud 
n'ont abouti A sucun résultat ces deux der-
niCres annAes. Mais le 20 juillet 1982, 
la 3me négociation depuis juin 1982, a dé-
bouché sur un accord dont le contenu est 
le suivant 
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- The unified imports of raw silk and 
silk yarns for April 1981 through March 
1982 will total 14,700 bales, down 25% from 
the preceding year. Of which, raw silk will 
be 8,400 bales, against 11,150 bales a year 
ago, and silk yarns 6,300 bales against 
8,400 bales. 

- The imports for April 1982 through 
March 1983 will be negotiated in the near 
future. 

- The imports of silk fabrics will be 
13.5 million m 2  for 24 months from April 
1981 through March 1983, as against 7 mil-
lion m 2  for the preceding year. 

Negociations between Japan and China. 

After 3 negotiations since November 1981 
the two countries came to an agreement on 
August 4, 1982, in Pekin as follows 

- The unified imports of raw silk and 
silk yarns for April 1981 through March 
1982 will be 15,000 bales (raw silk of 
11,500 bales and silk yarns of 4,000 bales, 
as against raw silk of 15,000 bales and 
5,000 bales of silk yarns for the preceding 
year.). 

- The negociation for April 1982 through 
March 1983 will be continued in the future. 

- As for silk fabrics, the volume will 
be be 22.5 millions a 2  for January 1981 
through March 1983. To substitute silk fa-
brics, however, silk yarns of 1,250 bales 
will be added. 

(Source : J.S.A., Lyons office) 

Forecast of early autumn cocoon crop an-
nounced. 

On August 20, 1982, the Ministry of 
Agriculture, Forestry and Fisheries announ-
ced the early autumn cocoon crop to be es-
timated at 18,000 tons, up 19% above a year 
earlier. 

The reasons, MAFF cited, are 	the reco- 
very of cocoon prices, and more active uti-
lization of carried-over mulberry leaves 
from spring. Furthermore, the similar sea-
son last year saw a reduced production due 
to mulberry shortage caused by low tempe-
rature and frost damages. 

In addition, the damage to mulberry by 
Typhoon N°lO which was reported from some 
districts will appear in the late autumn 
crops on. 

- Les importations totales de soie grège 
et de fil de soie d'avril 1981 a mars 1982 
s'Alèveront A 14 700 balles soit 25% de 
moms que pour l'année précedente, dort 
8 400 balles de soie grAge contre 11 150 
balles 11 y a un an et 5 300 balles de fil 
de soie contre 8 400 balles. 

- Les importations d'avril 1982 a mars 
1983 seront négociées dana un proche aye-
fir. 

- Les importations de tissus de soie 
s'Alèveront A 13,5 millions de 52  çotr uric 
durée de 24 mois d'avril 1981 A mars 1983, 
contre 7 millions de m 2  pour l'année çréce-
dente. 

Negociations entre 10 Japon et la Chine. 

AprAs 3 negociations depuis novembre 
1981, les deux pays mont tombés d'accord, 
le 4 aoQt A Pékin, sur les points suivants: 

- Les importations totales de soie grège 
et de fil de soie d'avril 1981 a mars 1982 
s'élêveront a 15 000 balles (11 50( talles 
de soie grege et 4 000 balles de fil de 
soie, contre 15 000 balles de soie grége 
et 5 000 balles de fil de soie pour l'année 
précédente.). 

- La nAgociation pour la période d'avr:l 
1982 a mars 1983 se poursuivra. 

- En ce qul concerne les tissus de soie, 
le volume sera de 22,5 millions de m 2  pour 

janvier 1981 a mars 1983. Cependart, pour 
substituer les tissus de soie, 1 250 balles,  
de fil de soie seront ajoutées. 

(Source : A.J.A., bureau de Lyon) 

Rapport d'aoOt 1982. Previsions concernant 
la récolte de cocons du debut d'automne. 

Le 20 aoUt 1982, le Ministère de l'AgrL-
culture de la Forét et des PAches a annoné 
qua la récolte de cocon pour le debut de 
l'autornne peut être estimAe A 18 00) tonnes 
soit 19% de plus qua lannCe prAcAdente. 

Les raisons données par le MiniatAre 
de lAgriculture de la ForRt et des PCches 
sont : le rAtablissement des prix des co-
cons et une utilisation plus ratiorinelle 
des feuilles de m0rier. 	En outre, A la 
mesa époque lan dernier, la production 
fut peu importanta en raison de la pénurie 
de mOriers due a des temperatures basses 
et a la gelee. 

Dc plus les dAgAts causes aux mGries 
par le Typhon N110 dans certainea regions 
se rApercuteront sur les récoltes de fin 
d' mu tomne. 
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Revision of Cocoon and Raw Silk Price Sta- Approbation de la loi concernant la révi- 
bilization Law approved. 	 sion de la loi sur la Stabilisation des 

Prix des Cocorns et de la Soie grège. 

On August 20, 1982, the law concerning 	Le 20 aoflt 1982, is loi concernant la 
the partial revision of the Cocoon and Raw 	revision partielle de Is loi sur la stabi- 
Silk Price Stabilization Law was approved 	lisation du Prix des cocons et de la soie 
by the Diet. 	 grége a été approuvée par le parlement. 

The main objects of this revision are 	Les principaux objectifs de cette révi- 
to open up the way of utilizing the raw 	sion sont de permettre l'utiliaation de 
silk held by the Raw Silk and Sugar Price 	la soie grège détenue par l'Agence de Sta- 
Stabilization Agency for the development 	bilisation des Prix de la Soie Grege et 
of new outlet or markets in order to pro- du Sucre, pour le développement de nouveaux 
mote the demand for raw silk. 	 débouchés ou de nouveaux marches afin de 

promouvoir la demande de soie grége. 

(Source 	J.S.A., Lyons office) 	 (Source 	A.J.S., bureau de Lyon) 

The importation of Japan engaged by the bilateral agreements 
with China and South Korea. 

Lea importations du Japon engags par lea accords hiLatraux 

avec la Chine et la Core du Sud. 

(Period 	: 	fiscal 	year 	- 	April-March 	/ Priode annde 	fiscale - 	aoril-mars) 

1978 1979 1980 1981 

Raw 	silk 	(bale)! 43000- 

Soie 	grège 	(balle) 
48500 

48500 
15000C 11500 

CHINA/ Thrown 	silk 	yarn 	(bale)! 

CHINE Ill 	de 	soie 	ouvrde 	(balle) 
7000 7000 5000 6000 

Silk 	fabrics 	(million 	11)1 

Tissus 	de 	soie 	(millons 	m) 
17.50 16.45 11.90 

Raw 	silk 	(bale)! 11150- 

- Soie 	grège 	(balle) 
26530 23880 

13660 
8400 

SOUTH KOREA! Thrown 	silk 	yarn 	(bale)! 

COREl 130 SOD Ill 	de 	soie 	ouorAe 	(balle) 
13000 11700 8400 6300 

Silk 	fabrics 	(million 	m)/ 1981 	C 	1982 

Tissus 	de 	soie 	(millions 	a) 
0.55 9.50 7.00 

13.50 

a 	For 	1080 and 1981, 	Chinese 	raw 	silk 	for processing in bond 	for export 	was 	excluded from 	the agreements and 

it 	has been imported 	freely/ Pour 	1980 et 	1881, 	la soie grige chinoise 	destinde U 	l'enpurtation n'dtait pas 

concernh par len 	accords 	et 	fut 	importde 	librewent. 

n. 	January 	1981-March 1983 	22.50 plus 	1250 	bales 	of thrxwn 	silk yarn! Janoier 1981-Mars 	1983 22.50 	plus 

1250 balles de 	de 	Iii 	de 	soie ouerAe. 
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INTERNATIONAL SILK ASSOCIATION 
	

ASSOCIATION INTERNATIONALE OK LA SOlE 

15th congress of the International Silk 
Association, (I.S.A.). 

The 15th congress of the International 
Silk Association took place in London, 
20 to 25 September, 1982. 

This congress will be remembered for the 
importance of the delegacies and the quali.-
ty of the reception. 

A number of topics were on the agenda, 
in particular the control of raw silk 
quality and the problems of the dying in-
compatibility of some productions. 

The next issue of Sericologia will give 
an account of the many announcements which 
have been made.  

15e congrès de 1'Association Internationale 
de la Soie, (A.I.S.). 

Le 15e congrès de lAssociation Interna-
tionale de la Soie, s'est tenu a Londres 
du 20 au 25 septembre 1982. 

Ce congrAs restera grave dana lea mémoi-
res par limportance des délégations et Dar 
la qualité de laccueil. 

Un certain nombre de questions étai .1 
Lordre du jour, en particulier le contrle 
de qualité de la soie grège, et les probLè-
mes d'incompatibilité tinctoriale de cer-
tames productions. 

De nombreuses communications ont etC 
faites, dont ii sera rendu compte dans le 
prochairi numéro de Sericologia. 
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STUDIES OF THE INTERFACIAL PHENOMENA OF 
SILK IN THE FILATURE PROCESS 

ETUDE DES PHENOMENES INTERFACIAUX DE LA 
SOLE AU COURS DU PROCESSUS DE FILATURE 

KITAMURA A., 

Tokyo University of Agriculture and Techno-
logy, Japan. 

The filature process consists of cocoon 
drying, cocoon cooking, reeling, rereeling 
and finishing. The essence of the filature 
technique is improvement of the qualities.  
higher efficiency and more yield of raw 
silk. 

In this work, the interfacial phenomena 
of silk, in relation to the unwinding and 
the quality of raw silk, such as adsorp-
tion, wetting, penetrating, hygroscopicity, 
etc., taking place in the filature process, 
were studied. By making clear the each be-
havior of the silk for these phenomena and 
the mutual relation among these behaviors, 
the author intends to contribute to the 
systematization of the filature technique. 

The relation between the adsorption of 
anionic and nonionic surfactants by silk 
fibre and the critical micelle concentra-
tion (CMC) of the surfactants was studied. 

Ln processus de filature comprend : le 
séchage des cocons, leur cuisson, le dévi-
dage et le finissage. Pans la filature, on 
vise a améliorer la quantité, la producti-
vité et la production de soie grège. 

Dana ce travail, on a étudié les phéno-
ménes interfaciaux de la soie en relation 
avec le dévidage et tes quantités de la 
soie grége, telles que l'adsorption, la 
mouillabilité, la pénétrabilité, l'hygro-
scopicité etc. , qul interviennent dans le 
processus de filature. En précisant Is corn-
portement de la soie vis a vis de chacun 
de ces phénoménes, lauteur vise a contd-
buer 5 la systématisation des techniques 
de filature. 

La relation entre l'sdsorption dagents 
de surface anioniques et non ioniques par 
la fibre de soie et la concentration criti-
que en micelles des agents de surface a été 
étudiée. 
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The reasonable testing method of the pe-
netration ability of surfactants into co-
coon layer was studied. The relation bet-
ween the penetrating ability and the mole-
cular structure of the surfactants, and 
further, the influence of some electrolytes 
added on the penetrating ability and the 
surface tension concerned with it were dis-
cussed. 

Une méthode de mesure fiable de l'apti-
tude des agents de surface at pénétrer dans 
les couches de l'enveloppe du cocon a été 
étudiée. La relation entre l'aptitude a pé-
nétrer, et la structure des molecules des 
agents de surface, et egalement l'influ-
ence de 1 addition de certains electrolytes 
sur l'aptitude a pénétrer et sur la tension 
de surface qui eat en relation avec elle, 
ont été discutées. 



VIRUS DISEASES OF THE SILKWORM 

LES MALADIES VIRALES DU VER A SOlE 

WATANABE H. 
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Faculty of Agriculture, University of Tokyo 
Japan. 

The Japanese Society of Agricultural 
Sciences awarded the Agricultural Science 
Prize of 1982 to Dr Shigemi Kawase, Nagoya 
University and Dr 1-litoshi Watanabe, Univer-
sity of Tokyo, due to their series of stu-
dies on virus diseases in the silkworm, 
Bombyx mori and contributions to protection 
of sericulture against viral damage. In 
these studies having been conducted for 
many years, they clarified physical and 
chemical natures, pathogeneses and epizoo-
tiologies of four silkworm viruses; a nu-
clear and cytoplasmic-polyhedrosis virus, 
an infectious flacherie virus and a denso-
nucleosis virus. 

In the recent studies, an emphasis was 
placed upon a denaonucleosis virus (DNV) 
isolated from the diseased silkworm. The 
Bombyx DNV was a spherical particle with 
a diameter of about 21 nm and was confirmed 
to be serologically quite different from 
the known DNVs isolated from Galieria mel-
lone ha and ,Tunonia coenia.The Bombyx DNV 
contained a single-stranded DNA with a mo-
lecular weight about 3.4 X 10' daltona. The 
structural protein of the virus consisted 
of four protein components having molecu-
lar weights of about 50 000, 57 000, 70 000 
and 77 000 respectively. 

By means of the fluorescent antibody 
technique, it was found that the BornbyxDNV 
multiplied onl:,  in the nucleus of columnar 
cell of the midgut. However, peroral inocu-
lation tests of the DNV to various silkworm 
strains, revealed that most of the silkworm 

La Société Japonaise de Science Agricole 
a attribué son prix de Science Agricole 
1982 A MM les Dr Shigemi Kawase, de luni-
versité de Nagoya, et Hitoahi Watariabe, de 
l'universitA de Tokyo, pour lensemble de 
leura travaux sur les maladies virales du 
ver A soie Bombyx maci et leur contribution 
a la protection de la sBriciculture contre 
les dégAts dus au virus. Au cours de ces 
travaux entrepris depuis de nombreuses an-
nAes, ils ont élucidé la nature physique 
et chimique, la pathogénAse et les proces-
sus Apizootiques de quatre virus du ver A 
aoie 	les virus de la polyAdrose nuclAaire, 
de la flacherie infectieuse et de la denso-
nuc lAose. 

Les etudes récentes out portées parti-
culièrement sur le virus de la densonu-
cléose, (DNV) isolA A partir des vera mala-
des. Le DNV de Bombyx eat une particule 
sphérique de 21 nm de diamAtre. 11 eat dif-
férent du point de vue serologique, trés 
different des DNV isolés de Gaileria met-
lonella et de ,Junonjo coenia. Le DNV de 
Bombyx eat constitué d'un ADN monocatAnaire 
ayant un poids moléculaire denviron 3.4 
X 106  daltons. La protéine de structure du 
virus est composée de quatre protéines 
ayant des poids moléculaires d'environ 
50 000, 57 000, 70 000 et 77 000. 

L' utilisation d anticorps fluorescent 
a permis de montrer que le DNV de Bombyx 
se multiplie uniquement dans les noyaux des 
cellules cylindriques de l'intestin moyen. 
Toutefois, les tests d'inoculation peros 
du DNV A diverses couches du ver a aoie, 
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strains were nonsuceptIble, While some 
strains were highly suceptible to the DNV 
infection. The nonsuceptibility of the 
silkworm was controled genetically by a re-
cessive gene which was sex-linked. 

Epizootiological and serological studies 
confirmed that the so-callied Bcmbyc DNV 
was derived originally from a DNV which 
multiplied chronically in the mulberry py-
ralid larva, Glyphodes pyloalis. Therefore, 
under a circumstance where mulberry planta-
tions were infested with the chronically 
diseased mulberry pyralid, the rearing of 
silkworm strain with the nonsuceptibility 
gene in homozygosity seemed to be the best 
way for protection against epizootics of 
densonucleosis in sericultural farms.  

mcntrent que la plupart des soucheS sont 
non-sensibles, alors que dautres couches 
sont sensibles 6 une infection par le DNV. 
La non-sensibilité du ver a soie est con-
trolée genetiquernent par un gene récéssif 
non lie au sexe. 

Les etudes epizootiques et serologiques 
ont confirmé que le DNV dit du Bornbyx h 
pour origine un DNV qui Se multiplie de 
facon chronique dans la chenille de la py-
rale du mOrier, Gtyphodes pyloalis. Ainsi, 
lorsque les plantations de mQriers sont en-
vahies par les pyrales du mQrier, infestées 
de manière chronique, l'élevage de souches 
de ver a soie homozygotes pour le gene de 
non-sensibilité, semble être le meilleur 
moyen pour éviter les épizooties de dense-
nucléose dana les exploitations séricicoles. 
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VITELLOGENESIS IN MALE ENVIRONMENT IN THE SILKWORM (BOMBYX MORI L.) 

VITELLOGENESE EN MILIEU MALE CHEZ LE VER A SOLE (BOMBYX MORI 1.) 

Michel LAMY 

(Jniversitd de Bordeawz I, Laboratoire de Neuroendocrinologie, Avenue des Facultds, 33405 
TALENCE Cedex - FRANCE. 

Abstract. - Eggs with a complete chorion 
and a normal, appearance can be experimen-
tally obtained in male Tepidoptera Bombyx 
mori, Galleria, Lymantria, Pieris, Platy-
sasia, 

In Pieris where the vitellogenetic pro-
tein is present only in the female, such 
eggs inhibit an abnormal protein composi-
tion. 

In the silkworm, vitellogenin is present 
in both sexes, but in a lower amount in the 
male. Results of cellulose acetate or poly-
acrylamide gel electrophoreses show that 
the yolk of eggs produced in male hosts is 
abnormal. The ovary does not uptake the vi-
tellogenin which is present in the haemo-
lymph of the male but in a low level. 

This abnormality is not due to a metabo-
lic action of the teetes or of the 04 but 
to the too low content of vitelloqenin in 
the 	haemo lymph of the male. If exogenous 
vitellogenin is supplied to the male, he 
produces eggs with a normal protein compo-
sition, whereas an excess of amino acids 
(by exision of silkglands) has no effect. 

The absence of sexual differences in 
haemolymph proteins in Galleria mellonella 
allow us to understand that the egg produ-
ced in male host have a normal proteins 
composition. 

In the silkworm, this vitellin abnor.'na-
lity does not seem to be due to an endocri-
ne action of the CA but is a consequence 
of a sexual difFerence in proteins control-
led by the genome. 

Résumé. - Des oeufs bien chorionnés et d'ap-
parence normale, peuvent etre obtenus expé-
rimentalement ches des males de Lê'pidoptk- 
res 	Rombyx mori, Galleria, Lymantria, 
Pieris, Platysamia. 

Chez Pieris, dont la femelle seule con-
tient l.a protdine vitelloqane, de tale 
oeufs sont rrotdiquement anormaux. 

Chez le ver b eoie, l.a protéine vitello-
gene existe dane lee 2 sexes, mais en quan-
tue faible ches le male. ['analyse par 
dlectrophorCse sur acetate de cellulose et 
en gel de polyacrylamide rdvèle que le vi-
tellus des oeufs faits ches le male eat 
anormal par see protdines. L'ovaire me fixe 
pas Ia rrotdine vitellogêne pourtant gre-
sente dans l'hênolymrhe du male mais en 
faible quantitd. 

Cette anomalie n'est pas due C une ac-
tion mdtabolique des testiculee ou des CA, 
mais au taux trop faible dane l'hCrnolymphe 
du male de l.a protCine vitellogene. Un ap-
port exogCne de cette protCine permet d'ob-
tenir chez le male des oeufs pro tdiquement 
normaux, alors qa'un excCs d'acides aminds 
(par sdrici.qlandectomie) est sans effet. 

['absence de differences sexuelles des 
protdines hémolymphatiques chez Galleria 
mellonella explique qua lee oeufs formée 
ches le male soient protCiquement normaux. 

['anomalie vitelline ne semble pas être 
duo ches l.a ver C eoie C une action endo-
crine des CA mais C l.a consequence d'une 
difference sexuelle protdique dependent du 
gdnome. 
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On the other hand, the development of 
the oocytem in a male hosts is normal as 
far as the synthesis of ecdysteroids in the 
ovary is concerned. This allows us to un-
derstand that the embryonic development can 
he normally completed by experimental par-
thogenesis (0. Yamashita et K. Irie, 1980), 
but a new question arises concerning the 
role of the vitellogenins in the embryonic 
development. 

INTI1000CT1ON 

In Insects, the production of eggs with 
a complete chorion which have completed 
their viteltogenesis implies synthesis of 
one (or several) peculiar protein(s) by the 
fat body, the vitsilogenin. This one, re-
leased into haemolymph, is preferentially 
uptaken by the oocyte in order to produce 
the yolk. Synthesis and uptake are control-
led by hormones, ecdysones and especially 
juvenile hormones are engaged in these pro- 
cesses. (Engelsann, 1979 	Hagedorn et 
Kumkel. 1979). 

In Lepidoptera, if Picris bramsicao (La-
my, 1969, 1970) and Oanaus Plesippus (Pan 
and Wyatt, 1976) correspond to this general 
scheme, Bombyx mori is very different from 
the endocrinological point of view. 

In Bombyx moni, vitellogenesis is com-
pleted before emergence i.e. during the se-
cond half of the nyrnphal period. CA (corpo-
ra allata) are not necessary for the com-
pletion of vitellogenemis (Bouhniol, 1942). 
However, they could have a non-negligible 
metabolic action which could act on vital-
logenesis. 

Thus, in the silkworm, Flasegawa and Coil. 
(1970) showed that the hormonc of CA redu-
ced the total nitrogen in the haemolymph 
and increased it in the eggs. Morohoshi and 
Shiniada (1971), Morohoshi and Kogawara 
(1971) with labeled leucine, demonstrated 
that the hormone of CA inhibited protein 
synthesis in the fat body and in the ova-
ries. With a topical application of a JH 
analog during the first half of the 11th 
larval instar, Daillie (1979) obtained a 
prolongation of this instar and an increase 
in larvae weight and in silk secretion. 

Yamashita and Cell. (1961) showed that 
removal of CA in Bombyx marl larva provoked 
a decrease in the number of eggs in the 
adult. The earlier the removal, the more 
marked the decrease. Similar results were 
found in Gallenia mellonella (Roller 1962). 

Par centre, le de'veloppement des ovocy-
tes en milieu male est normal quant d la 
synthèse des ecdystdroldes au niveau de 
l'ovaire. Cela rermet de comprendre que le 
ddveloppement embryonnaire puisse avoir 
lieu normalement, grêce a La parthdnogénase 
expdrimentale (0. Yamashita et K. Irie, 
1980), maim ame'ne a se poser la question 
du role des vitellogénines dans le ddve lop-
pement embryonnaire. 

INTRODUCTION 

Is réalisation d'oeufs bien chorionnéa 
ayant effectué leur vitellogênèse implique 
chez l'Insecte au préalable, la synthAse 
par le tissu adipeux dune (mu plusieurs) 
protéines particulièrea, Is vitelloghnine. 
Celle-ci, déversée dans l'hémolymphe, est 
alarm pompAe préférentiellement par l'ovo-
cyte pour conatituer le vitellus. Synthèse 
puis pompage sont sous contrôle hormonal 
ecdysones et surtout hormones juveniles in-
terviennent dans ces processus. (Engelmann, 
1979 	Hagedorn et Kurnkel, 1979). 

Chez lea 1,6?idopthres, Si Piershrasni-

cac (Lamy, 1969, 1970) et Vanaus Plexiprus 
(Pan et Wyatt, 1976) correspondent a cc 
schema gAnAral, 80mbps mori lot en diffère 
beaucoup au plan endocrinologique. 

Barbyx mori realise ma vitellogénèse 
avant lémergence, cest a dire peodant la 
2me moitié de la vie nymphale. Les CA ne 
sont pas indispensables ii cette réalisation 
(Bounhiol, 1942). Cependant, us auraient 
une action mCtabolique non nCgligeabie pou-
vant retentir sur is vitellogénése. 

Ainsi, chez le ver A soie, Hasegawa et 
Coil., 1970, montrent que lhormone des Cl 
diminue lazote total de lhémolymphe e 
l'augmente dans les oeufs. Morohoshi e. 
Shimada (1971), Morohoshi et Kogawara 
(1971), en utilisant de Is leucine marquee. 
dAmontrent que l'hormone des CA a un effe: 
inhibiteur sur la synthése protéique dan 
le tissu adipeux et lea ovaires. Par appli-
cation locale d'un analogue de la JFl pen-
dant la lère moitié du Vme atade larvaire, 
Daillie (1979) obtient un allongement du 
stade, un sccroissement du poida des larvcs 
et de la sCcrétion de soie. 

Yamashita et Coil. (1961) avaient indj-
qué qu'une ablation des CA chez la larve 
de Bombyx mori entraine une diminution du 
nombre doeufs chez l'imago, diminution 
dautant plus marquee que labiation est 
plum précoce.. Des résultats identiques o,t 
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Moreover, as far as ecdysone is concer-
ned, Sakurai and Coil. (1969) induced a de- 
velopment of the ovary by injection of syn-
thetic derivative of ecdysone (ponasterone 
A) 	the development is proportional to the 
quantity of injected hormone. 

Moreover, there is no doubt that ecdyso-
ne acts on the general metabolism, and par-
ticularly on protein metabolism (Lamy, 
1969 	Morohoshi and Coil., 1972). 

As a matter of fact, vitellogenesis in 
&enbyx mori. has very close connections with 
the process of metamorphosis (Coulon 1979). 

Metamorphosis is controlled by relative 
variations of ecdysone and juvenile hormone 
(JH) levels. The premature decrease in JH 
level induced by removal of CA (just after 
the 3rd molt) (first experiences of Bounhiol 
1937) results in the formation of dwarf but 
fertile adults. 

Experiences of asynchronous implanta-
tions in Plotyoniia (Fukuda 1939) Gailcria 
mellon1.ia (Allegret 1969), Borribyx mon 
(Julien-Laferrjere 1977) showed that the 
ovary accelerated or slackened its develop-
ment, following its host, i.e. according 
to the relative hormonal levels of ecdyso-
nsa and juvenile hormones of its host. 

As far as vitellogenins are concerned, 
especially the differences between the hae-
molymphs of males and females, according 
to the electrophoresis techniques used and 
especially according to the geographical 
races studied, different results, even con-
tradictory ones, have been published. 

For example, Drilhon (1954) and Sridhara 
and Coil. (1963) did not obtain differences 
in the protein patterns of males and fema-
les at any stage of the cycle. But many au- 
thors (Aizawa 1955 	Aizawa and Coil., 
1957 and 1960 	Kobayashi and Coil., 1956 
Oda and Coil., 1956 	Fiiippovich and Coil. 
1960) Showed that a protein 'M' was appea- 
ring in the female at spinning 	this pro- 
tein never appeared in the male. Uloira and 
Coil., 1972 ; Kawaguchi and Coll., 1974 
Ono and Coil., 1975, called it protein 'F' 
for female. 

At last, Inagami, 1954 	Nakasone and 
Coil., 1965 	Kobsra, 1967 and ourselves 
(Groulade and Lamy, 1951 	Lamy, 1964 and 
1969) observed at the end of the last lar-
val instor a sexual dimorphism of proteins 
whiei was only quantitative : one protein 
fraction is more concentrated in the female 
than in the male. 

été obtenus chez Gallera mellonelia (Rol-
ler 1962). 

De plus, en ce qui concerne lecdysone, 
Sakurai et Coil. (1969) provoquent le déve- 
loppement de lovaire an injectant un den-
ye synthétique de l'ecdysone (la ponastéro- 
ne A) 	le dAveioppement est proportionnel 
A la quantité d'hormone injectée. 

Là encore, ii nest pas douteux que 
l'ecdysone agit sur le mAtabolisme general, 
en particulier protAique (Lamy, 1969 	Mo- 
rohoshi et Coil., 1972). 

En fait, la viteliogAnAse chez Bombyx 
mon est trés intniquCc dons le processus 
de la irétasorphose (Coulon 1979). 

Celie-ci est rCglée par les variations 
relatives des taux d'ecdysone et d'hormone 
juvenile (JH). La baisse prématurAe du taux 
de JH par ablation des CA (juste après is 
3me mue) (experiences pninceps de Bounhiol 
1937) a pour consequence la formation di-
magos nains mais fécnnds. 

Lea experiences de greffes asynchrones 
chez Platjarria (Fukuda 1939) Galieria mel-
loneHa (Aliegret 1969), Borjby mon (Ju-
lien-LaferniAre 1977) montrent que lovaire 
accélAre ou ralentit son dCveloppement, se 
réglant sur l'hôte, en fait sur sea taux 
hormonaux relatifs decdysones et d'hormo-
nes juveniles. 

Au plan des vitellogénines, et donc des 
differences entre hAmolyrnphes du mAle at 
de la femelle, selon lea techniques Alec-
trophorAtiques utilisAes et surtout selon 
lea races géographiques étudiées, des ré-
sultats diffCrents, voire contradictoires 
ont été publiés. 

Ainsi, Drilhon (1954) et Sridhara et 
Coil., (1963) ne remarquent P55 de diffé-
rence entre mAle et femelle dans lea pro-
téinogrammes quel que soit le stade du cy-
cle. En revanche, de nosbreux auteurs (Ai-
zawa 1955 ; Aizawa et Coil., 1957 et 1960 
Kobayashi et Coil., 1956 	Oda et Cell., 
1956 	Filippovich et Coil., 1966) mettent 
en evidence lapparition dune protAine 
dite 'M' chez la femelle au moment du fila-
ge : cette protéine napparait jamais chez 
le mAle. Doira et Coil., 1972 	Kawaguchi 
et Coil., 1976 	Ono et Coil., 1975, par- 
lent de protéine femelle F. 

Enfin, Inagasi, 1954 ; Nakasone et Coil. 
1965 Kobara, 1967 et nous-mémes (Groulade 
et Lamy, 1961 	Lamy, 1964 et 1969) settons 
en evidence, A la fin du dernier Age, un 
dimorphisme sexuel protéique d'ordre quan-
titatif seulement : une fraction protéique 
est plus concentrée chez la femelle que 
chez le mAle. 
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Ovariectoiny (Lacy, 1964 	Doira et Kawa- 
guchi, 1972) induces an important increase 
of this protein 	therefore, it is the vi- 
tellogenin. This protein was isolated and 
purified (Izumi and coll., 1980) : its P.M. 
is 440.000 	it is a tetramer (2 sub-units 
of 180.000 and 2 sub-units of 42.000). it 
exhibits some antigenic identities corres-
ponding to the vitellogenin of Phitocarnia 

c?Jnthta. It is synthetized by the fat body 
(Ono and coll., 1975 	Tomino, 1982). At 
last its active and selective uptake by the 
ovary could be under genetic control (Kawa-
guchi and Doira, 1973 Doira and Kawaguchi, 
1974). 

Bombys raori, which is different from 
other insects in vitellogenesis from the 
endocrinological point of view but similar 
as far as vitellogenin is concerned, can 
complete its viteilogenesis male hosts (Fig. 
1) like other Lepidoptera, Lymantria dis-
par, Galieria melionelia, Pieris hraaaicae 
etc... (see Lamy, 1979) and other insects 
(see Lacy, 1982). 

Are the eggs normal ? What are the pro-
teins utilized to produce the egg yolk in 
male ? What are the endocrinological pro-
cesses involved ? Finally, are the eggs de-
veloped in the male viable ? 

Here are the questions which can be 
answered owing to recent works which make 

Ronibyx mori, an original model. 

1. Are the eggs normal ? If a male 4th 
instar larva (Race 200) is implanted 2 days 
after the 3rd molt with an ovary of the 
same age, the evolution of this ovary is 
histologically quite normal (Julien-Lafer-
rière, 1977). 

The number of eggs is always lower than 
the number of oocytes developed in an ova-
ry, in the female (Table 1) and there are 
often abnormalities 	anastomosis between 
ovarioles, aborted oocytes between normal 
oocytes etc... in comparisun with a normal 
development (Legay, 1979). 

The final sizes of oocytes are slightly 
smaller than the size of control female 
decrease of 6% (Coulon, Lacy and coll., 
1980). The egg weight (fresh or dry) is 
also lower (Table 2) (Yaaashita and Ire, 
1980). 

Lovariectomie (Lacy, 1964 	Doira et 
Kawaguchi, 1972) entralne une augmentation 
considerable de la proteine en cause 	ii 

sagit donc bien de la vitellogénine. Celia-
ci a Ate iaolée et purifiée (Izumi et coll ., 
1980) : son P. M. est de 440.000 	c'est 
on tétramAtre (2 sous-unitAs de 180.000 et 
2 sous-unités de 42.000). Ella présente des 
identités antigéniques certaines avec la 
vitellogénine de Phiiosama cynthia. Sa 
synthèse par le tissu adipeux a été demon- 
tree. (Ono et coll., 1975 ; Tomino, 1982). 
Enfin, son pompage actif et sélectif par 
lovaire serait sous contrble genétique 
(Kawaguchi et Doira, 1973 	Doira et Kawa- 

guchi, 1974). 
Différant au plan endocrinologique des 

autres insectea pour la vitellogénAse, mom- 
blable en ce qui concerne la vitellogénine, 
Tiombyx mori est capable de réaliaer ma vi-
tellogenese en milieu mAle (Fig. 1), de mAne 
que dautrem lépidoptères, Lymantria dis-
par, Gallenia mel,lonelia, Pienis brassicae 
etc... (voir Lacy, 1979), et d'autrea in-
sectes (voir Lacy, 1982). 

Lea oeufs mont-us normaux ? Queues 
sent les protéinem utiiisées pour faire le 
vitellus de l'oeuf chez Ic mAle ? Qualm 
sont les procossus endocrines mis en iou 7 
Enfin, les oeufs développés chez le mAle 
mont-jim viablem ? 

Telles mont les questions auxquelles 
noum mommea en mesura de répondre A la lu-
miAre de travaux récents, et qui font de 
Bombys mori un modAle original. 

1. Las oeufs sont-ils normaux 7 Si lon 
greffe A une chenille mAle (Race 200) du 
4me Age (2 jours après la 3me sue) l'ovaire 
dune chenille de mAme Age 	l'évolution 

de celui-ci est tout a fait normale au plan 
histologique (Julien-Laferrière, 1977). 

Elle conduit a des oeufs qui mont en 
nombre toujours inférieur au riombre d'ovo- 
cytes dAveloppém par ovaire chez une femel-
le, (Tableau 1), avec souvent des anoma- 
lies 	anastomoaes entre ovarioles, OvoCy- 
tam avortés entre des ovocytes normaux, 
etc... par rapport au développement normal 
(Legay, 1979). 

La taille finale atteinte par les ovocy-
tam est très iCgArement infBrieure A cello 
des femelles témoins 	diminution de 6% 
(Coulon, lamy et coll., 1980). La poids 
(fraim ou 5cc) par oeuf est egalement infA-
riaur (Tableau 2) (Yamashita et Irie, 

1980). 



Fig. 1. 	Ovaire implanté en milieu m1e chez Bombyx mori L. 

Dissection du Papillon. 

Fig. 1. Ovary implanted in a male in Bombyx mori L. 

Dissection of the moth. 

Ov. : ovaire/ovary 

Jest. : testicule/testis 

Jr. 	trachées/trachea 
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Similar results have been reported for 
vitellogenesis in male hosts in Ilyalophara 
(Telfer, 1954), and Antheraea (Telfer and 
Rutberg, 1960). 

Finally, if the eggs developed in male 
hosts seers globaly identical in amino-acids, 
RNA, lipids, as compared with eggs from fe-
males, they contain, however, more glycogen 
and less proteins 	a decrease of 3% accor- 
ding to Julien-Laferrière, 1977 and of 20% 
according to Yamashita and Irie, 1980 (Ta-
ble 2). 

2. What are the proteins utilized to 
produce the egg yolk in the male ? In the 
races which have been studied, and as indi-
cated above, the haemolymph of the male 
contains a low level of vitellogenin, this 
was confirmed by immuno-electrophoresis and 
aerylamide gel (Lamy and Julien-Laferrière, 
1974). 

In these conditions, if the yolk proteins 
of eggs normally produced by the female are 
compared to those of eggs produced by the 
male, the foLlowing differences can be ob-
served the control eggs show five or twel-
ye protein fractions in cellulose acetate 
electrophoresis and in polyacrylaside gel 
one fraction, the most important one ac-
counts for 50% of the total proteins. This 
protein is practically inexistant in the 
eggs produced in male hosts (Lamy and 
Julien-Laferrière, 1974). Therefore, the 
proteic viteilogenesis in male environment 
is abnormal, like in Pieris brassicao (La-
my and Karlinsky, 1974). Though the dimor-
phic protein as vitellogenin is present in 
the male haemolymph it is not incorporated 
by the ovary. 

Similar results were obtained by Yama-
shita and Irie (1980) with a bivoltine race 
of silkworm (Shunrei and Shogetsu) 	vitel- 
logenin is absent in the male eggs or there 
are only traces ; vitellogenin is absent 
in the male haemolymph. 

If normal eggs crushed in a Ringer solu-
tion are injected to male pupae implanted 
with an ovary the quantity of vitellogenin 
which is brought is nearly sufficient for 
the production of eggs by the male which 
are almost normal 	concentration in vitel- 
logenin is up to 30% (50 to 60% in normal 
female eggs) (Fig. 2). The excision of 
silkg[ands which induces an increase of 
amino-acids was shown to have no effects 
(Lamy and coIl., 1975). 

Des résultats semblabies ont été signa-
lés lors des viteilogénèse en milieu mgle 
chez Ilyaiophctra (Telfer, 1954) et Ant horace 
(Telfer et Rutberg, 1960). 

Enfin, globalement, si les oeufs dhve-
loppés chez le mSIe semblent identiques en 
acides aminéa, RNA, lipides, a ceux de la 
femelle, ils sent par contre plus riches 
en glycogène et déficients en protéines 
déficience de 3% daprhs Juiien-Laferrière, 
1977 et de 20% scIon Yamashita et Irie, 
1980 (Tableau 2). 

2. Quelles sent les protéines utilisées 
pour faire le vitellus de l'oeuf chez le 
mSle ? Pour les races étudiées, et comme 
indiqué précédemment, l'hémolymphe du male 
contient en faible quantité La vitellogeni-
ne, cc que nous avons confirmé par irnmuno-
électrophorèse et gel dacrylamide (Lamy 
et Julien-Laferriére, 1974). 

Dans ces conditions, si l'on compare les 
protéines du vitellus des oeufs élaborés 
normalement chez la femelle A cellea des 
oeufs fabriqués par le male, on observe Les 
differences suivantes : les oeufs témoins 
montrent, en électrophorèse sur acetate de 
cellulose et en gel de poLyacrylamide 
cinq ou douze fractions protéiques 	une 
fraction, La plus importante, représente 
50% des protéines totales. Cette protéine 
eat pratiquement inexistante dans les oeufs 
réaiisés par le mSle (Lamy et Julien-Lafer-
rière, 1974). La vitellogénèse proteique 
réalisée en milieu mSle chez Rombyx mon 
est donc anormale comme chez Pienis hrassi-
eac (Lamy et Karlinsky, 1974). La protéine 
dimorphique ou vitellogénine, bien que pre-
sente dans ihémolymphe du mâle,n'est pas 
incorporée par l'ovaire. 

Des résultats identiques soot obtenus 
par Yamashita et Irie (1980) pour une race 
bivoltine de ver a soie (Shunrei et Shoget- 
su) 	absence de la vitellogénine des oeufs 
du méle ou seulement presence a l'état de 
trace 	vitellogCnine qui n'existe pas dans 
l'hémolymphe du male. 

Ii a suffit d'injecter du broyat d'oeufs 
normaux en solution dans du Ringer, a des 
nymphes méles a ovaire greffe, pour que cet 
apport de vitellogenine amène les mRles a 
réaliser des oeufs tendant vers Is normale: 
viteltogénine concentrée jusqu'à 30% (50 
a 60% dans loeuf de is femelle) (Fig. 2). 
La sCriciglandectomie, qui entralne une 
augmentation des acides aminés, s'est révé-
lee sans effets (Lamy et coll., 1975). 
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It is the absence or a too small amount 
(may be a threshold) of vitellogenin in the 
haemolymph of the male which may explain 
the abnormal protein composition of eggs 
produced in male hosts. This is confirmed 
by the case of GaUcria rcltonciLa, a spe- 

cies where there is no difference in the 
protein composition of the haemolymph bet-
een the two sexes and where vitellogenesis 

in the male hosts is normal as far as pro- 
teins are concerned (Lamy and coil., 1978). 

3. What are the endocrinological pro-
cesses involved ? As was stated above, in 
the female, vitellogenesis is independant 
from CA but closely involved in the process 
of metamorphosis. What about the male with 

an implanted ovary 7 
Removal of CA, during the last larval 

tnstar, from male larvae implanted with an 
ovary during the fourth instar does not 
prevent the completion of vitellogenesis 
(Lamy and coil., 1975). The hormone of CA 
does not inhibit or stimulate vitellogene- 
sis. The implantation of female CA to alla-
tectomised male does not modify vitelloge- 
nesis in the male hosts. For further inves- 
tigations we tried to protect the ovary im-
planted in male hosts from the eventual ef- 
fect of other endocrin glands which were 
excised alone and electively or together, 
but in such a way that the experiment does 
not prevent the achievement of the imago. 

We succeeded in 	- removal of the brain 
of larvae which had spun a thin cocoon 
- ligature head/thorax at a later stage of 
cocoon spinning : it permits to prevent the 
individual headless pupa or moth from the 
action of the neuro-endocrine complex of 

the head 	- bipartition of pupae which 
permits when made in the region Th,/Th, of 

a 7-8 days old pupa to eliminate the brain, 
the CA, the CC and the prothoracic gland. 
The posterior part will develop into moth. 

As a comparison, the same kind of expe-
riences were made on normal females. Vitel-
Logenesis is completed, whatever interven-
tion on endocrine system of the male or fe-
male insect, provided that the formation 
of the imago is not prevented. Therefore, 
like in the female, vitellogenesis in male 
hosts seems to be independsnt of the endo-
crine glands. Whatever interventions made 
on endocrine systems of the female or of 

C'est donc labsence ou le taux trop 

faible (notion de seuil) de la vitellogéni-
ne dana l'hémolymphe do male qui permet 
dexpliquer lanomalie protéique des oeufs 
réaiisés dana Ce milieu. Ceci se trouve 
confirmé par le cas de Gallerio rncilonella, 
espèce oi il nexiste pas de difference 
proteique hémolymphatique entre les sexes, 
et oU la viteilogénèse réalisée chez le n-é-

le se révAle normale au plan protéique (La-

my et coil., 1978). 
3. Quels sent les processus endocriniens 

mis en jeu 7 Comme indiqué précédemment, 
chez la femelle, la vitellogénèse eat indé-
pendante des CA, mais très imbriquée dana 
Ic phCnomène de la metamorphose. Qu'en eat-

11 chez le male A ovaire greffé 7 
L'ablation des CA, réalisée au cours di 

dernier Age larvaire sur des chenilles nA-
lea qui oct recu A l'avant dernier Age us 
implant ovsrien, nempCche pas la réaltaa- 
tion de la vitellogAnAse (Lamy et coil., 

1975). Lhormone des CA na donc pas d'ac- 
tion inhibitrice ou stimulstrice sur is 
réalisation de la vitellogénèse. La greffe 
de CA de fernelles A la place des CA do mAle 
ne change nec a is réalisation de la vi- 
tellogénèse do mAle. Poussant plus avar.t 
nos investigations, nous avons essayé Ce 
soustraire lovaire greffé en milieu nAle 

A l'action éventuelle d'autres glandes en-
docrinea enievées seules et électivenent 

00 ensemble, mais de telle sorte que lex-
périmentation n'empêche pas la réaliaaion 
de l'imago. C'est ainsi que nous avons 
lime : - lablation du cerveau, chez des 
chenillea ayant file on cocon tranmluciie 
- la ligature tête/thorax A on stade sl'is 
avancA do fiiage do cocon 	elle permet de 

soustraire ianirnsl, nymphe et papilLrn 
acéphales, a l'action do complexe neara-
endocninien céphalique ; - is bipartitisn 
des nymphes, elle permet lorsqu'elle eat 
faite chez one nymphe Agée de 7-8 icons, 
au niveau Th2 -Th 3 , déliminer l'ensernble 
cerveao, CA/CC et glande prothoracique. La 
partie postérieure évoluers en papillor.  

Les mêrnes types dopération sent rAaliAs 
sur des femelles normalea, par cospara:scn. 
Quel que soit Ic type dintervention -,or 

le système endocrinien de lInsecte, mAle 
ou femelle, A condition que celle-ci nec- 
pêche pas la réaiisstion de limago, la vi—
teilogénéme se realise. Donc, comae chez 
la femelle, la viteilogCnése en milieu mAle 
sembie indépendante des giandes endocnines. 
Quelles que soient les interventions fitms 
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the male with an implanted ovary, the dif-
ference between the two types of eggs pro-
duced is always the same : the male eggs 
do not uptake vitellogenin which is the 
main protein of the female eggs (Lamy and 
coil., 1975 	Lamy and Julien-Laferrière, 
1976 	Lamy and Bounhiol, 1976). Testes, 
whether they are present or not in the male 
with an implanted ovary or they are implan-
ted in a female do not modify vitellogene-
mis as far as proteins are concerned. 

Finally, since the works of Lagueux 
(1977), it has been known that the ovary 
is able to synthetize ecdysteroids. In male 
hosts, it was showed (Coulon, Lamy and 
coil., 1980) that the global level of ecdy-
steroids in the ovary (Table 3) was similar 
to the level obtained in the female with 
the same fluctuations in the course of de-
velopment (Legay and coil., 1976). 

The level of ecdysteroids in the haemo-
lymph of the male pupa implanted with an 
ovary is equal to zero 48h before emergen-
ce, like in the female pupa (Calvez and 
coil., 1977). 

Therefore, it seems that quantitatively 
and even qualitatively the programme of 
synthesis of ecdysteroids in the ovary im-
planted in a male hosts is the same as in 
the original environment 	the ecdysteroids 
are not uptaken by haemolymph. 

However, some authors observed in the 
silkworm a sexual difference in the level 
of ecdysone : Shaaya and coil., 1965, ob-
tained three peaks of ecdysone (during the 
spinning and pupation, in the young pupa 
and in the pupa during the second half of 
the period). Moreover, in the young adult 
female, the ecdysone content is 4 times the 
content in the male or in the castrated fe-
male. Moreover, they observed that accumu-
lation of ecdysone is more important in the 
ovaries than in other tissues and they sup-
posed that the second peak of ecdysone is 
related with the storage of hormone in the 
ovary. However, Calvez and coil., (1977) 
failed to observe this ecdysone from the 
ovary in the haemolymph. 

4. Are the eggs developed in the male 
viable 7 Abnormal for their proteins (ab-
sence of vitellogenin) normal for ecdyste-
roids, eggs developed in male hosts are 
able to complete normal embryonic and post-
embryonic development. This remarkable re-
sult was obtained by Yamashita and Irie  

sur le système endocrinien de la femelle 
et du male a ovaire greffé, la difference 
entre les deux types doeufs réalisCs est 
toujours la même : les oeufs du male ne 
captent pas la vitellogénine, protéine 
principale des oeufs de la femelle (Lamy 
et coil., 1975 	Lamy et Julien-[.aferrière, 
1976 ; Lamy et Bounhiol, 1976). Lea testi-
cules, qu'ils aoient presents ou non chez 
le male a ovaire greffC ou qu'iis soient 
greffes chez une femelle, ne changent rien 
aux vitellogénèses protèiques réalisées. 

Enfin, lovaire est depuis les travaux 
de Lagueux (1977) reconnu comme apte a ef-
fectuer des syntheses d'ecdystéroides. En 
milieu mAle noua avons montrè (Coulon, Lamy 
et coil., 1980) que l'ovocyte présente un 
taux global decdystéroides (Tableau 3) 
comparable A celui trouvé lors du develop-
pement en milieu femelle avec les memos 
fluctuations en fonction du développement 
(Legay et coil., 1976). 

Le taux d'ecdysteroides circulanta chez 
la nymphe mAle A ovaire greffe est nul 48 
heures avant lémergence, comme chez la 
nymphe femelle (Calvez et coil., 1977). 

It memble donc que quantitativement et 
méme qualitativement, lovaire greffé chez 
le mAle effectue son propre programme de 
synthèse des ecdystéroldes, comme s'il Ctait 
dans son milieu d'origine 	les ecdystéroi- 
des ne peasant pas dans lhémolymphe. 

Pourtant, certains auteurs ont note chez 
le ver A soie, une difference sexuelle Cu 
niveau du taux d'ecdysone 	Shaaya et coil., 
1965, ont observe trois pica d'ecdysone 
(pendant le filage et La nymphose, chez la 
jeune nymphe, et chez la nymphe a la secon-
de moitié du stade). [Is notent de plus, 
chez la jeune femelle adulte un taux 4 fois 
aupCricur A celui do male ou chez la femel-
le castrée. Its notent de plus une accumu-
lation d'ecdysone dans l'ovaire plus forte 
que dans les autres tissus et mettent en 
relation le second pic d'ecdysone avec le 
stockage de l'hormone dans lovaire. Cepen-
dant, Calvez et coil., (1077) ne dCcèlent 
pas, au niveau hémolymphatique, cette ecdy-
sone dorigine ovarienne. 

4. Lea oeufs développés chez Ic male 
sont-ils viabiea ? Anormaux quanit A leurs 
protéines (absence de la vitellogenine), 
normaux quant aux ecdystéroides, les oeufs 
devéloppés chez le mAle mont capables d'ef-
fectuer un dCveloppement embryonnaire puis 
post-embryonnaire normal. Ce rCsultat spec- 
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(1980) by heat shock on the eggs taken from 
male abdomen, which induced a parthenogene-
tic development of nearly 60% of treated 
eggs. 

CONCLUSION 

in Bombyx mor (as in Pieria bro.ssicae, 
Lamy, 1979), vitellogenesis in male hosts 
is made in the same endocrine conditions 
than in the female. The implanted ovary re-
ceives information from its host which al-
low him to achieve its own programme of de- 
velopment 	the ryths only is depending on 
the host. 

The programme of protein synthesis re-
suits in the production of vitellogenin-
free yolk, that one being absent or in too 
small quantity in the male haemoiymph. 
Other proteins are utilized in the place 
of vitellogenin, which calls the principle 
of selective uptake of proteins by oocyte 
in question again. The programme of ecdy-
steroid synthesis is, on the other hand, 
quite normal and similar to the female's 
one, which allows to understand that these 
eggs are able to have a normal embryonic 
development in spite of their lack in vi-
tellogenin. Besides, only 50% of the pro-
teins of the yolk are utilized during the 
embryonic development of the normal egg 
30% of vitellin is still present in newly 
hatched larva of Rombyx mon (Irie and Va-
mashita, 1980). So it is in Pieris hrasi-
cae (Lamy, unpublished). 

In Locusta, ecdysteroids are bound to 
vitellin in the oocyte (Lagueux and coIl., 
1981). What about in Bombyx mori egg where 
conjugates are existing (Ohnishi and coll., 
1977) though we do not know their nature 
(Ohnishi, 1982) 7. Do other proteins besi-
des vitellogenin such as EP1 protein of Va-
mashita (1982) act in the egg produced in 
the male hosts ? 

Thanks to substitution mechanisms which 
are to be cleared up, the silkworm is able 
to complete vitellogenesis in male hosts 
followed by embryogenesim. Unique case among 
Lepidoptera and Insects, Bombyx mori is as 
a matter of fact, an original model for the 
study of Insects reproduction and develop-
ment.  

taculaire a été obtenu ,lai' Yamsshita et 
Irie (1980) en faisant subir aux oeufs pré-
levés dans l'abdomen du male un choc ther-
mique qui permet un développement parthéno-
genétique de prés de 60% des oeufs traités. 

CONCLUSION 

Chez Bombyx mon (comme chez Pienie 

hrassicae, Lamy, 1979), la vitellogénése 
en milieu male se fait dans lea mêmes con-
ditions endocrines que chez la femelle. 
L'ovaire greffé recoit de la part de l'hbte 
des informations endocrines asexualisées 
qui lui permettent de réaliser son procre 
programme de développement ; le rythme 
étant seul impose par l'hBte. 

Le programme protéique conduit a la réa-
lisation d'un viteilus dépourvu de vitello-
génine, celie-ci étant absente ou en trop 
faible quantité dans l'hémolymphe du male. 
D'autres protéines sont alors utilisées en 
remplacement, Ce qui remet en cause la io-
tion de aélectivité du pompage prot6i4us 
par lovocyte. Le programme de synthèae jes 
ecdystéroIdes est par contre tout a fait 
normal et comparable a ceiui réalisé en mi-
lieu femelie 	ceci permet de comprendre 
que ces oeufs solent capables de faire line 
embryogénése normale malgré leur déficience 
en vitellogenine. ies protéines du vitellus 
ne sont dailleurs consommées au coors du 
développement embryonnaire de i'oeuf normal 
qu'à 50% 30% de la vitelline étant encore 
décelables dans la larve de Bombyx r7or 
juste éclose (Irie et Vamashita, 1980). Il 
en est de même chez Pieris brassicae (Lamy, 
non pubLié). 

Lee ecdysteroides sont lies a Is vitel-
line au sein de i'ovocyte chez Tocusta (La-
gueux et cold,, 1981). Qu'en est-il dans 
ioeuf de Bombyx mori oO des conjigués 
existent (Ohnishi et coil., 1977) sans que 
ion connaisse leur nature (Ohnishi, 1982). 
Pour l'oeuf réalisé, chez le male, datres 
protéines que is viteilogénine - protélne 
EP1 de Yamashita (1982) - interviennent-
elles ? 

Grace a des mécanismes de remplacement 
qu'il reste a expliquer, le ver a soie est 
capable de rCaliser une vitellogénèse en 
milieu male suivie dembryogénèse. Cas ui-
que chez lee Lépidoptères et lea Inmectas, 
Bombyx mori constitue de ce fait un modle 
original pour l'étude de la reproduction 
et du développement des Insectes. 



Fig. 2. Electrophorèse sur acetate de cellulose des protAines 
des oeufs de Bombys mori L. 
A 	oeufs developpés chez le mBle 
B 	oeufs développes chez le mAle et injection de broyat doeufs 
C 	oeufs développés chez la femelle 
3 	vitellogenine 

Pig. 2. Cellulose acetate electrophoresis of proteins from eggs 
of Bombyx mori L. 
A : eggs developed in the male 
B eggs developed in the male and injection of crushed eggs 
C : eggs developed in the female 
3 : vitellogenin 
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Tableau 1. 

Table 1. 

Nombre d'ovocytes dee1opps par ovaire/Number of oocytes developed in one ovary 	 - 

NO de Ia chrysalide m91e1 	1 	2 	3 	4 	5 	6 	7 	8 	9 	10 	11 	12 
NO of the male pupa 

Nombre dovocytes/ 

Number of oocytes 	 68 76 37 78 73 88 	149 117 142 	69 	139 	122 

Muyenne/ Mean : 73 	 Moyenne/Nean 	123 

Mnyenne en éliminant In mOle 110 	
80,6 	

Noyenne en éliminant le mOle NO 10/ 	
138 8 

Mean without the male 60  3 	 Mean without the male 110  ID 

Nombre dovocytes d4ve1npps par ovaire chez les femelles/ 

Number of oocytes developed in one ovary in the females 

170 	 220 
Premiere nrie d'eepériences/ 	 DeuoiCme sér'Ie d'eepériences/ 

First experiment 	 Second experiment 

O'aprCs COULON, LAMY, LEGAYet JUIIEN-LAFERRIERE (1980)/Fm. COULON, LAMY, LEGAYand JULIEN-LAFERRIERE (1980) 

Table 2. Comparision of weight and composition of eggs developed in 
normal females and in male hosts. 

Tableau 2. c'ontparaison du poids et de La composition des oeufs dvelopps chez 
des femelles nor,nales et chez des males hôtes. 

Eggs developed in/Oeufs dveloppés chez 

	

Fexales/ 	 Male hosts,' 

	

Femelles 	 MOles bYtes 

Wet weight (pg per egg)/Pnids frais (pg par oeuf) 	 600±30 	 556±11 
Dry weight (pg per egg)/Poids sex (tug par oeaf) 	 231±1 	 188±1 
Amino acids (.g per 9  eggs(/Amino-acides (.9  parg d'neuf) 	2.3±0.1 	 2.5±0.2 
868 (mg per g  eggs)/RNA (mg par g d'oeuf) 	 2.4±0.8 	 3.0±0.7 

Lipids (mg per g eggs)/Lipides (mg par 9  d'oeuf) 	 85.4±2.4 	 87.8±9.3 

Glycogen (mg per g  eggs)/GlycngCne (mg par g d'oeuf) 	 26.5±1.5 	 35.3±2.5 
Proteins (mg per g eggs)/Prvtemnes (mg par g d'oeuf) 	 105.2±7.5 	 84.7±10.7 

D'apr'es YAMASH1TA et 1816 (1980)/From YDMASHIIA and tAll (1980) 



a 

Tableau 3. Quantith de produits positils de lovocyte deBonthyx 

mori a l'émergence en fonction de sa position dana 

1ovariole et du milieu de développement. exprimhe 

en pg equivalent ecdystérone. 

Table 3. Amount of RL4 positive suhtances at the emergence of 
the moth in the oocyte of Bornbyx mori in relation with 
its rosition in the ovariole and with the niace where 
it developed, expressed as pg ecdysteroae eouivalent. 

Papillon 3 l'émergence/ 	Pope de 9 jours/ 
Chrys./ 	Moth at emergence 	 9 days old pupa 

Pupa  

Z.H. 	Z.M. 	Z.B. 	Z.H. 	Z.R. 	Z.B. 

No 

1320 	1260 	1260 	- 	660 	1320 
Femelle/ 	1 	1320 	1860 	1380 	- 	1000 	770 
Female 	 1500 	1980 	888 

720 	840 	400 
2 	

1008 	768 	- 

768 	1560 	840 	- 	440 	270 
264 	1080 	1320 	- 	1020 	1320 
600 	450 	240 

3 	- 	- 	205 
Male/Male 	

1140 	660 	1200 
960 	1800 	1200 

6 	
- 	80 	360 

- 	300 	600 

	

Z.H. : zone haute de l'ovariole, Z.M. 	zone moyenne, Z.B. : zone basse. 

0mg ovocytes de chaque zone (ovocytes conscutifs) soot dos7s par Ochantillon 

Les rOpftitions correspondant ides ovarioles diFFrents pour on mTme ovaire. 

Leo 60  correspondent aux 90  des chrysalides du tableau 1. 

L'ovaire doeloppO en milieu mile 90  3 préserte des anastomoses entre ova-

rioles et des ovocytes avortés. Leo ovocytes développOs en milieu mile, ovaire 
90 6, soot mal chorionds. 

Z.H. 	high zone of the onariole, Z.M. 	mean zone, Z.B. : low zone. 

One sample is made with five oocytes from each zone (consecutive oocytes) 

assayed at the same time. 

Repetitions are related to different ovarioles from the same ovary. 

The 90  are related to the NO of the pupae in table I. 

as 	 The ovary deeeluped in the male 90  3 shows anastomoses between the ovarioles 

and aborted oocytes. The chorion from eggs deoeioped in the male 90  6 is not well 
completed. 

UraprPs 000106, [AMY, [[GAY et JIJLJEN-LAF[RRI[R[ (1980)/From COULON, tONY, L[G#Y 

and JUL!EN-LAF[RRI[RE (1980). 
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Summary. - By using at least two characters 
of the cocoon and a discriminant analysis 
it is possible to improve the diagnosis 
of sex without examination of pupae. 

INTRODUCTION 

The existence of sexual dimorphism in 
weight in the cocoon of the silkworm Bombyx 
mors is well known; it permits rough cocoon 
sorting i.e. with a percentage of errors 
which can amount to 30% in some races; it 
has been used for a long time in the silk-
worm egg production industry. It is also 
well known that female pupae are conside-
rably heavier than male ones. The diffe-
rence in weight between female and male 
pupae is nearly equal to the weight of eggs 
of the next laying (LEGAY, 1960). 

The wastes provoked by errors of sorting 
are not only due to the number of misclas-
sified individuals but also to the impor-
tance of classes in which reproduction 
cannot be controlled. 

We propose an improvement of the weight 
method taking into account a second charac- 
ter 	the volume of the cocoon. This method 
which takes into account two characters 

the weight and the volume, and which does 
not imply opening of cocoons enables us 
to use the method of discriminant analysis. 

Résumé. - It est possible en utilisant au 
moms deux caractRres du cocon et une ana-
lyse discrirninante d'amdliorer le diagnos-
tic des sexes sans avoir 8 examiner lee 
chrysa lides. 

INTRODUCTION 

Tout le monde connalt l'existence dun 
dimorphisme sexuel pondéral chez le cocon 
de ver A soie Bornbyx son; 11 permet un 
triage groasier, cest A dire avec un pour-
centage d'erreurs qui peut atteindre 30% 
dans certaines races; 11 est utilisB depuis 
longtemps dans lindustrie du grainage. 
On sait ausai que ce dimorphisme est dO aux 
chrysalides dont le poids est sensiblement 
supérieur chez les femelles. La difference 
entre leur poids et celui des shies est 
pratiquement égale au poids des oeufs de 
la ponte ultérieure (LEGAY, 1960). 

Les déchets entratnBs par l'imperfection 
du tri ne sont pas dus seulement au nombre 
danimaux mal classes, mais A limportance 
des classes dans leaquelles ceux-ci empé-
chent tout contrhle de la reproduction. 

Nous proposons une amelioration de la 
méthode pondérale en tenant compte dun 
deuxiAme caractbre, le volume du cocon. 
La prise en compte simultanée du poids et 
du volume, cest-h-dire de deux caractères 
qui n'impliquent pas douvrir le cocon, 
permet l'utilisation de la methods de 
analyse diacriminante. 



MATERIAL AND METHODS 

Our hybrid race 200x300 was used. Thirty 
male cocoons and thirty female cocoons 
ahose sex was discriminated with Ishiwata 
imaginal buds of pupae were drawn at ran-
los. These operations were carried out 
twelve days after spinning. 

The cocoon weight is expressed in mg. 
The volume was estimated by calculating 
the volume of the enveloping cylinder of 
the cocoon. Two measures, length L and 
iidth 1, are necessary for the calcula-
tion 

MATERIEL ET METHODES 

Nous nous sommes servis de notre race 
hybride 200x300, et avons tire au hasa-d - 
avec sexage sur la chrysalide grAce ajx 
points dIshiwata - trente cocons mAiss 
et trente cocona femelles. Lea manipjla-
tions ont Ate effectuAes 12 jours sores 
le filage. 

En ce qui concerne le poids, nous avons 
procAdé par pesAes ordinaires et lexpri-
mona en mg. Pour le volume, nous en avons 
obtenu une estimation par calcul du vclurne 
du cylindre enveloppant le cocon : deux 
mesures, is longueur L et la largeur 1, 
en permettent le calcul immédiat. 

V = lL 

The volume is expressed in mm 3 . 

All the data are given in table I. 

The statistical method used is the dis-
criminant function applied to two charac-
ters (weight and volume) and to two groups 
(male and female). 

DISCRIMINATION ON ONE CHARACTER 

Le volume est exprimé en mm 3 . 

Lensemble des données est présentée 
au tableau I. 

La mAthode statistique utilisée dons 
leur traitement est celle de Is fonct:on 
discriminante appliquée A deux carac'èreS 
(poids et volume) et A deux groupes mAle 
et femelle). 

DISCRIMINATION SUB UN CARACTERE 

analysis is possible with one character. 
Firstly, it may be useful to recall what 	

rappeler ce quil est possible de faire 
en sappuyant sur un seul caractère. 

Dana un premier temps, 11 est utle qe 

Dons ce cas, ii nous suttit de oerllr - In this case, we have only to define 	 -- 

	 ri 
un seuil de discrimination; nous le faisons a level of discrimination; it is made by 	
par is mAthode de "lAgalisation des deux the method of "equalization of the two pro- 	
risques", qui conduit A partager l'inter- portional segments with standard deviations 	
valle entre les deux moyennes en deux seg- of two groups (male and female). 	
ments proportionnels avec Acart types des 
deux groupes (mAle et femelle). 

For the cocoon weight, the level P. is 	Avec le poids du cocon, le seuil P. sera 

given by : 	 donné par 

= S2  P1 	l P2 
0 	s1+s2 

say 	 soit 

P0  = 2361,25 

The examination of graph I shows that 
this level divides the population into two 
groups. In one of them there is a majority 
of males (p<P0) and in the other one a ma-
jority of females (P>P0). But the number 
of misclassified individuals on both sides 
remains rather high i.e. 10 	4 males and 
6 females. 

Lexamen du graphique I montre cue ce 
seuil partage la population en deux g'oupes 
dont lun est A majoritA mAle (P<P0 ), 1 au-
tre A majorité femelle (P>P0  ). Mais le 
nombre dindividus mal classes de part et 
dautre reste asmez élevé : 10 en tou: dont 
4 mAles et 6 femelles. 
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With the volume of the cocoon, the level 	Avec le volume du cocon, Ia seull 
V0  using the same formula will be 	 grèce au même type de formule, sara 

V0 
	 + 

+ 

say : 	 soit 

V 
0 
= 9220,27 

The graph shows that the discrimination 	Le graphique indique que la discrimi- 
is very bad since 30 cocons are miscias- 	nation est très mauvaise, puisque 30 cocons 
sified i.e. half of the lot. 	 sent mal classes, cest-A-dire la moitié 

du lot. 

DISCRIMINATION ON TWO CHARACTERS 

Now we use the discriminant function 
(linear) Z based on two characters weight 
P and volume V 

DISCRIMINATION SUN DEUX CARACTERES 

Cette fois, on Va Se servir de la fonc-
tion discriminante (linéaire) Z construite 
sur lea deux caractères du poids P et du 
volume V 

Z = 11P+ 12V 

The first step of the work is to deter- 	La premiere Ctape du travail consiste 
mine the coefficients A 1 and 12.  The method è determiner lea coefficients Xl  etX2. 
of analysis of variance and maximization La méthode danalyse de la variance et 
of ratio of variances inter-groups/intra- 	maximisation du rapport des variances 
groups, 1 1  and 12  are the solution of the 	inter-groupes/intra-groupes conduit a faire 
system of two equations 	 de1 et X lea solutions du système de 

deux equations 

fAi 1 Var(P+Var(P9) 3 + X2[Cov(P,V+Cov(P,V+) J = P - Po' 

A 1[Cov(P,Vc3')+Cov(P,v) + A2[Var(Vd)i-Var(V)j = V  

say after computation : 	 soit après calculs 

f 84.992,70X+ 225.509,4412 	= 420,7 

225.509,44 X+ 2.093.941,1012 = -119,1 

We draw 	 On en tire 

[Al 

A 2 

As the discriminant function is known, 
the second step of the work is to determine 
the value of the level Z0, by using the 
same method as for one character. For each 
couple weight-volume, there is a value of 
Z, therefore, it is possible to calculate 
a mean and a variance of Z for each group. 
But the classical theorems concerning the 
mean and the variance of a linear combina-
tion of random variables allow an easier 

La deuxiAme étape du travail, connais-
sant maintenant la fonction discriminante 
Z, consisie a en chercher la valeur seuil 
Z0, en utilisant la mème méthode que s'il 
s'agissait dun seul caractère. A cheque 
couple poids-volume correspond une valeur 
de Z; on peut donc calculer une moyenne 
et une variance de Z pour chaque groupe. 
Mais lea théorèmes clamsiques concernant 
la moyenne et is variance dune combinaison 

= + 0,0071496 

= - 0,0008269 
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calculation. 	 linéaire de variables aléatoires nous per- 
mettent un calcul plus rapide. 

Zo = )1Po + 12 Vo 	therefore/d'oO Zo = 	7,662707 

Zo 
=1 

 Po + A2V0 	therefore/d'oO Zo = 10,769027 

And in the same way 
	 De la mme manière 

Var(Zc) = xar(Pd') + x.ar(Vd + 2X I X 2co(P,Vd) 

Var(Z9) = Xar(P) + Aar(V) + 2A A2coP,V) 

say after computalion 
	 soit après calculs 

Var(Zd') = 1,328365 	(standard deviation/écart type = 1,152547) 

Var(Z) = 1,777874 	(standard deviation/écart type = 1,333369) 

then : 	 Par suite 

Z
0 
 = 9,102892 

The last step is to write the equation 	La dernière étape consiste a Acr:re 

of the discriminant line (in the two dimen- 	l'équation de la droite discriminante (dane 

sional space 	weight/volume) 	 lespace A deux dimensions 	poids/volume) 

P + A2' = Zo 

that is to say : 	 c'est-A-dire 

0,0071496 P - 0,0008269 V = 9,102892 

or 	 ou 

P = 0,115657 V + 1273,2029 

As it appears on the graph, the discri-
rninant line gives the best results in sepa-
rating the population. Only 5 cocoons are 
misclassified : 3 male cocoons are clas-
sified with 28 female cocoons with 27 
males - 

CONCLUSION 

It is obvious that considering a second 
character, which poorly predicts sex alone, 
greatly improves the discrimination that 
could be made with the first character. 

It has to be emphasized that the discri-
minant function obtained is valid for the 
population from which the sample is drawn. 
For example, if the race or the rearing 
conditions are changed, parameters of the 

Si ion Se reporte de nouveau au grs-
phique, on constate que la droite discrimi- 
nante partage au mieux la population 	5 
cocons seulement sont mal classes, cest-A-
dire que 3 cocons mAles se retrouvent avec 
28 femelles, et 2 cocons femelles aver 27 
mAles. 

CONCLUSION 

Il est clair que la considAration 3in 
deuxième caractAre, pourtant très mauaia 
pris sCparAment, améliore nettement la is-
crimination qu'on pouvait faire sur le 
premier caractAre. 

Ii faut aussi souligner que la fonction 
discriminante établie est valable pour la 
population AchantillonnAe. Si ion ct.arge 
de race par exemple, ou de conditions 
delevage, il faut modifier las paramCtres 
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function have to be modified. It is exactly 
the same thing when the adjustment of the 
sex-separating machine which only takes 
into account the cocoon weight is modified. 

As a matter of fact, the question posed 
by Boribyx mori and which has an obvious 
practical interest, is frequently badly 
settled in Lepidoptera, Diptera or other 
insects. It is surprising that even when 
authors study several characters (REMUND 
and BOLLER, 1979), they did not try to use 
them simultaneously in order to improve 
sex prediction. 

If in all the orders of insects (GRASSE, 
19) there are some cases of marked dimor-
phism, many species are morphologically 
not strongly differenciated according to 
sex, at least at some stages. Dissection 
often gives an answer but kills indivi-
duals. Methods of discrimination based on 
several quantitative characters can be use-
ful.  

de la fonction, exactement comme dans la 
pratique séricicole on modifiait le rAglage 
de la trieuse (qui fonctiannait uniquemeot 
d'après le poids). 

En fait, la question soulevée chez 
Bornbyx mon, qui a pour cet insecte un in-
térAt pratique evident, est frequemment 
mal resolue chez les insectea, qu'il 
s'agisse de Lépidoptères, de Diptères ou 
autres. Curieusement, mAme quand les mu-
teurs ont pensé A étudier plusleurs carac-
tères (REMUND et BOLLER, 1976), us n'ont 
pam cherché a sappuyer simultanément sur 
ceux-ci en vue daméliorer la prevision 
du sexe. 

Si on peut citer dana tous les ordres 
d'insectes (GRASSE, 19) des cam de dimor-
phisme trés prononcés (et qui retiennent 
l'attentiori) de nombreuses espAces ont une 
morphologie trés peu différenciée melon 
le sexe, mu moms A certains stades. La 
dissection permet souvent de répondre, maim 
tue les animaux. Des méthodes de discrimi-
nation basées sur plusieurs caractères 
quantitatifa pourraient rendre service. 
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Tableau I. Raids et volumes de deux échantillons de 30 cocons males 
et 30 cocons fernelles. 

Table I. Weights and volumes of two samples of .30 male 00000fl8 

and 30 female cocoons. 

Cocons/Cocnos 07 	 Cocons/Cocoons Q 

Poids/ Volume! Poids/ Volume/ 

Weight Volume Weight Volume 

2022 9083 2842 9216 

2265 9701 2628 8983 

1798 7986 2685 9410 

2513 11050 2373 10207 

1918 10100 2763 8906 

1802 7640 2397 9338 

2068 9186 2948 11435 

2326 10295 2665 9836 

2115 8611 2211 8808 

1978 8106 2723 9755 

1803 10304 2661 8110 

2076 8461 2699 10654 

1890 8285 2598 10365 

2298 9626 2319 8219 

2542 10352 2316 8943 

2461 10009 2490 9753 

2325 10316 3044 9021 

2326 11114 2642 9186 

2269 10561 2739 9048 

2090 7627 2316 8585 

2350 11601 2500 9558 

1856 7839 2319 7851 

2295 9022 2615 9598 

2047 6644 2487 9448 

2198 9314 2405 7896 

1959 8539 2333 9533 

2424 10641 2704 7611 

2012 9008 2474 8828 

2163 9285 2482 9183 

2194 8169 2654 8204 

Calculs interrnédiaires/Interrnediate calculations 

Pe = 	2146,3 Var(Pd') 	= 45.528,00 

Ve = 	9290,7 Var(Vd) 	= 1.417.140,40 

Cov(P,Vd) 	= 166.423,92 

P9 	= 	2567,00 Var(P9) 	= 39.394,70 

'/9 	= 	9171,6 Var(V9) 	= 676.800,70 

Cov(P,V9) 	= 59.085,52 
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poids 	
189.150I 129+150' n lO2 mg 

9220,27 

:: 
• 

26 

i 
24 

: 
22 

260' 69 

20, 
 

volume 

7 	a 	; 	10 	11 on 103mm3 
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GENETIC DIFFERENCES BETWEEN THE MUTANT WITH SHORTER LARVAL DURATION AND THE STANDARD IN 
PURE MYSORE RACE OF SILKWORM, BOMBYX MORI L. 

DIFFERENCES GENETIQUES ENTRE UN MUTANT A DUREE DE DEVELOPPEMENT LARVAIRE PLUS COURTE ET 
LA RACE STANDARD MYSORE DE VER A SOlE BOMBYX MORI L. 

C. SRI'ERAMA REDDY and C. SVBRAMANYA 

Department of Post-Graduate Studies and Research in Zoology, University of Mysore, Mona-
sagangotri, Mysore 570 006, India. 

Abstract. - Ontogenetic variations in the 
activity of Alpha and Beta esterases have 
been analysed in the mutant and the stan-
d'- 7  strains of silkworm, Bombyx mori T. to 

ermine the genetic differences between 
the two. The standard strain revealed 12 
and Ii bands for alpha esterases and beta 
esterases while, the mutant strain showed 
only B and 10 bands for the respective en-
zymes. The variable expression of the enzy-
me bands during the develor,mevztal history 
indicates the differential gene action. The 
marked differences in the enzyme activity 
between the standard and the mutant strains 
are discussed with regard to the extent of 
genetic and phenotypic variations between 
the two. 

INTRODUCTION 

During the course of our investigations 
on the induction of beneficial mutations by 
irradiation in silkworm, Bombyx mori L. it 
was possible to isolate a mutant line with 
shorter larval duration from the progenies 
of the eggs exposed to 1000 B (100 K.V., 
5 mA, 1mm Aluminium filter with an F.S.D. 
of 30 cm having a dose rate of 50 B per mi-
nute for 20 minutes). The mutant exhibits 
a faster rate of development and completes 
the larval duration by 23 days and 6 hours 
as against 30 days and 16 hours by the 
standard strain. This character was found 
to be transmitted from generation to gene-
ration (eight generations have been stu-
died) suggesting the genotypic change in 

Résumé. - L'dvolution 	de l'activitd de 
l'alpha et de La beta estdrase an cow's 
du ddveloppemnent a étd suivie chez an mu-
tant et une souche standard de ver a soie 
Bombyx mori L. en vue de mettre en evidence 
Les differences gdndtiques entre Les dens 
souches. La souche standard prAsente 22 et 
11 bandes pour l'alpha- et La beta- estdra-
se, alors que le mutant ne posse'de qe 8 
et 10 bandes pour ces mBmes enzymes. Les 
variations dans i'expression des bandes 
d 'enzymes an cow's du ddveloppement indique 
une action différentielle des genes. Les 
differences importantes dons l'activitd en-
zyrnatique entre La souche standard et i.e 
mutant sont discutdes en relation avec 
l'importance des variations gdndtiques et 
phdnotypiques entre Les dens souches. 

INTRODUCTION 

Au cou's de nos recherches sun l'induc-
tion de mutations bénéfiques par irradia-
tion chez le ver A soie, Bombyx mori L., on 
a isolé un mutant a durée de développement 
larvaire plus courte A partir d'oeufs inns-
dies a 1000 B (100 K.V., 5 mA, filtre da-
luminium d'l mm avec une 'F.S.D." de 30 cm 
et Un debit dose de 50 R/minute, pendant 
20 minutes). Le mutant a une vitesse de äé-
veloppement plus rapide et achève son déve-
loppement larvaine en 23 ,jours et 6 heures 
contre 30 jours et 16 heures pour is souche 
standard. Ce caractère se transmet de génC-
ration en génération, (huit generations ont 
été étudiées), ce qui permet de penser a 
une modification de nature génétique du 
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the mutant strain. The alteration in the 
genotype of the mutant has also resulted 
in the higher percentage of silk indicating 
the genetic variability between the two. 
The mutant strain with the shorter larval 
duration and higher percentage of silk ex-
hibits superiority over the standard strain 
and substantially contributes to the econo-
mice of the sericulture industry (Subra-
manya and Reddy, 1982). The aim of the pre-
sent investigation on the ontogenetic dif-
ferences in the activity of alpha- and 
beta- esterases in the two strains is not 
only to understand the pattern of gene re-
gulation during different stages of deve-
lopment but also to get an insight into the 
genetic variability between the two. 

MATERIALS AND METHODS 

The mutant line isolated from the proge-
nies of eighth day irradiated eggs along 
with the standard strain of pure Mysore ra-
ce of silkworm, Boinbyx mori L. are being 
maintained in the laboratory under standard 
rearing conditions for more than eight ge-
nerations. At every generation, five pairs 
are selected as parents for next genera-
tion. Since an average of 350 eggs are laid 
by a female moth, approximately about 1750 
individuals were studied per generation. 
At each stage of development, samples were 
prepared by homogenising the whole indivi-
duals. In order to obtain comparable data 
for the different developmental stages, en-
zyme assay was carried out by drawing an 
aliquot of 0.2 ml of the homogenate from 
each sample having a concentration of 0.1% 
of the tissue. A total of eight samples 
were prepared from egg to adult (egg, I to 
V instars, pupae and adult). The polyacry-
lamide gel electrophoretic technique of 
Davis (1964) was employed for the enzyme 
assay. The gel tubes were fixed to electro-
phoresis chamber containing Boric acid and 
sodium hydroxide buffer (0.314, pH 8.65). 
The samples of the homogenate were mixed 
with 0.2 ml of 40% sucrose solution and a 
drop of Bromophenol blue was layered over 
the large pore gel. Electrophoresis was 
carried out at 4°C at 80 volts, for 2 
hours. The gels were incubated in the stai-
ning solution at 37°C. The staining proce-
dure of Ayala at at. (1972) was employed  

mutant. La modification du genotype du mu-
tant a egalement entrainé une richesse soy-
euse supérieure, ce qul révèle une diffe-
rence de nature génétique entre les deux 
couches. La souche mutante A durCe de déve-
loppement larvaire plus courte et a riches-
me soyeuse plus élevée est supérieure A la 
souche standard et contribue de maniCre 
substantjeile A l'économie de l'industrje 
sCricicole (Subramanya and Reddy, 1982). 
L'objectif de ce travail sur les différen-
ces au cours du développement dans l'acti-
vité des alpha- et beta- estCrases entre 
les deux souches nest pam seulement de 
comprendre le mode de regulation des genes 
au cours des différents stades du develop-
pement maim aussi davoir un aperçu des 
differences génétiques entre les deux sou-
ches. 

MATERIEL ST METHODE 

La souche mutante obtenue après irradia-
tion d'oeufs de huit jours ainsi qua la 
souche standard de is race pure 1'lysore sont 
élevéem au laboratoire dans les condition 
habituelies depuis plus de huit gAnCrations. 
A chaque stade de developpement, des échan-
tiilons sont obtenus par homogCnéisation 
des individus entiers. Pour obtenir des ré-
sultats aux différents stades de developpe-
ment comparables, la mesure est faite sur 
un aliquot de 0,2 ml de l'homogenat de cha-
quo échantiilon reprCsentant 0,1% des tis-
sue. Huit Achantillons en tout Ont etC pré-
pares depuis l'oeuf jusqu'A l'aduite (oeuf, 
I-Vme atade, chrysalide et adulte). La 
technique de l'électrophorAse sur gel de 
polyacrylamide de Davis (1964) a été utili-
see pour l'étude des enzymes. Les tubes de 
gel sont mis dans une cuve A électrophorèse 
contenant un tampon acide borique-soude 
(0,3 M, pH 8,65). Las échantillons d'homo-
genat sont mélanges avec 0,2 ml dune solu-
tion de sucrose a 40% et une goutte de pro-
mophénol est déposée sur le gel. L'électro-
phorèse est faite A 4°C sous 80 Volts pen- 
dant 2 heures. Las gels sont aiors incubéa 
A 37°C dans le colorant. La technique de 
coloration est celia d'Ayala at al. (1972) 
lCgérement modifiée 	sal de "fast blue RR" 
comae "dye coupler" au lieu du sel de "Fast 
blue RB". Quand les bandes d'erizymes sont 
apparues, le gel est fixC avec de l'acide 
acétique A 7%. 



198 

with slight modification involving fast 
blue RR salt as the dye coupler instead of 
fast blue BB salt. After the enzyme bands 
appear the gels were fixed in 7% acetic 
acid. 

25 mg of alpha naphthyl acetate was dis-
solved in 1 ml acetone and 1 ml of water 
and was added to 12.5 ml of 0.1 N phosphate 
buffer of p1-I 5.9 to which 25 mg of Fast 
blue RR salt was added to 12.5 ml of 0.1 
N phosphate buffer of pH 6.5. This consti-
tuted the stain for alpha-esterase. For 
beta-esterase the same incubating medium 
was used except for the substrate where 
beta-naphthyl acetate was substituted in 
place of alpha salt. 

RESULTS 

The differential activity of alpha- and 
beta-esterases at various stages of deve-
lopment of both the mutant and the standard 
strains of silkworm, Bombyx mori L. is 
clearly evident by the zymogram patterns 

tructed on the basis of electrophoretic 
.y (Fig. 1-4). The standard strain re-

vealed a total of 12 bands for alpha-este-
rase (Fig. 1) and 11 bands for beta-estera-
se (Fig. 3). While, the mutant strain re-
vealed only 8 bands for alpha-esterase 
(Fig. 2) and 10 bands for beta-esterase 
(Fig. 4). The enzyme bands are numbered 
progressively and the last column in each 
diagram represents the total number of 
bands observed for a particular enzyme. The 
variable intensity of the enzyme bands are 
shown as faint, moderate and dark bands. 
The activity of both the enzymes was shown 
to increase gradually as the development 
proceeds. The maximum activity was observed 
to be present in the IV and V inatars as 
well as in the pupal stage. In addition to 
the changing intensity of the bands during 
developmental stages some bands were found 
to disappear in one stage and reappear in 
another stage of development. Comparison 
of the zymogram patterns of the standard 
and the mutant strains revealed marked dif-
ferences between the two not only in the 
number of bands but also in the intensity 
of the bands. Moreover the time and locali-
zation of the activity of the two enzymes 
is quite variable between the two. 

DISCUSSION 

The electrophoretic technique has been 
extensively used to study the enzymatic va-
riation in numerous organisms. Considerable 

25 mg dalpha naphtyl acetate sont dis-
souts dans 1 ml dacétone et lml d'eau et 
cont a,joutbs a 12,5 ml de tampon phosphate 
0,1 Isi a pH 5,9 auquel on ajoute 25 mg de 
sal de fast blue RR en solution dans 12,5 
ml de tampon phosphate 0,1 M a p1-I 6,5, pour 
le colorant de lalpha-estérase. Pour la 
beta-estérase, on utilise le mesa milieu 
dincubation dans lequel lalpha-naphtyl 
acetate est remplacé par du beta-naphtyl 
acetate. 

RESULTATS 

L'activité différentielle des alpha- et 
béta-estérasea au coura des divers stadea 
de développement du mutant et de la souche 
standard Bombys rmoni L. apparalt de façon 
Cvidente cur les diagrammea d'enzymes réa-
lisés A partir des rémultats des électro-
phorèses (Fig. 1-4). La souche standard 
prAsente 12 bandes pour l'alpha-estérase 
(Fig. 1) et 11 bandes pour la béta-estéra-
se (Fig. 3). La mutant prAsente lui, seu-
lement 8 bandes pour l'alpha-estérase 
(Fig. 2) et 10 bandes pour la béta-eatéra-
me (Fig. 4). Lea bandes sont numérotées en 
fonction de leur position et la dernière 
colonne de chaque diagramme représente le 
nombre total de bandes observées pour cha-
qua enzyme. Lea variations dintensité des 
bandes sont classCes en 	bandes clairea, 
faibles et sombres. L'activité des deux en-
zymes augmente A mesure que le développe-
ment progresse. L'activité est maximale au, 
stades IV et V et au stade nymphal. En plus 
des variations d'intensité des bandes selon 
le stade de développement, on observe qu 
certaines bandes disparaissent au cours 
dun stade et réapparaissent A un autre 
stade. La comparaison des diagrammes den-
zymes du mutant et de la souche standard 
montre des differences importantea entre 
lea deux souches non seulement dans le noir-
bre de bandes mais aussi dans l'intensitA 
des bandes. De plus, le moment et le lieu 
08 lea deux enzymes sont activés vane set-
aiblement melon la souche. 

DISCUSSION 

I.ea techniques d'électrophorèse sont 
largement utilisées pour étudier la vans-
bilité enzymatique chez de nombreux orga- 
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ontogenetic variations in the isozyn'e pat-
terns have been reported in Drosophi7a and 
mammals. Further, the enzyme variations in 
different species form the basis to under-
stand the phylogeny and to establish the 
genetic basis of taxonomic relationships 
between the species. In addition enzyme po-
lymorphiams are known to be extremely com-
mon and easy to find in most species of 
Drosophila (Hubby and Lewontin, 1966; Le-
wontin and Hubby, 1966; Johnson et at., 
1966; O'Brien and Macintyre, 1969; Ayala 
et al., 1974). Moreover allelic variations 
in enzymes particularly electrophoretic va-
riants have provided population geneticists 
with a much needed tool for measuring the 
genetic variability in populations (Hubby 
and Lewontin, 1966; Johnson et al., 1966). 
The variable expression of the enzyme bands 
during the developmental history of both 
the strains indicates the differential gene 
action in the production of enzymes and is 
similar to the observations made for the 
same enzymes in Drosophila rajasskari (Pra-
kash and Heddy, 1978). On the other hand 
the marked differences in the developmental 
profiles of these two enzymes between the 
mutant and the standard strains can be at-
tributed to the genetic differences between 
the two. Such variations in the activity 
of aldehyde oxalase, between the stocks of 
Drosophila were worked out by Dickinson 
(1968, 1970, 1971). Similarly, Keller and 
Glassman (1964 a and b) pointed out a wide 
range of quantitative differences in xsn-
thine dehydrogenase during extensive stock 
survey of Drosophila. The phenotypic chan-
ges of the mutant such as shorter larval 
duration and higher percentage of silk are 
quantitative in nature. Even though it is 
of paramount importance to understand the 
number of genes involved, it is rather dif-
ficult to explore the possibility of their 
detection in polygenic systems. However, 
the genetic differences between the two 
strains can be established by the variation 
in the enzyme profiles during the ontogeny. 
Such a study will not only enable us to 
identify the new class of mutants but also 
opens up possibilities to unveil the loci 
governing the changed phenotype of the mu-
tant. 

nismes. Chez la drosophile et les mammifh-
res, d'importantes variations des diagram-
mes d'isozymes ont été signalees. Par au-
leurs, la variabilité enzymatique chez dif-
férentes espèces est un moyen pour étudier 
la phylogénic et pour établir les bases gh-
nétiques des relations taxonomiques entre 
les espèces. De plus, Ic polymorphisme en-
zymatique est bien connu et facile a mettre 
en evidence chez de nombreuses espèces de 
drosophiles (Hubby et Lewontin, 1966 ; Le-
wontin et Hubby, 1966 ; Johnson et al., 
1966 ; O'Brien et Macintyre, 1969 ; Ayals 
et al., 1974). Par ailleura, la variabilitC 
allelique pour les enzymes, en particulier 
les variants électrophorCtiques, est un 
outil particuliCrement efficace dont les 
génhticiens des populations disposent pour 
mesurer la variabilité génétique des popu-
lations (Hubby et Lewontin, 1966 ; Johnson 
et al., 1966). Lea variations dana l'ex-
preasion des bandea d'enzymes au cours du 
déroulement du développement chez les deux 
souches révèlent une activité différentiel-
le des genes dans la production d'enzymes 
et mont analogues a ce qui est observe pou 
les mêmes enzymes chez Drosophila rajaseka-
ri (Prakash et Heddy, 1978). Par ailleurs 
les differences importantes dana les pro-
fils enzymatiquea au cours du développement 
entre le mutant et la souche standard peu-
vent être attribuées 6 une difference ghné-
tique entre les souches. Des variations si-
milaires dana lactivith de l'adhhyde oxa-
lase chez des souches de drosophiles ont 
hté mises en evidence par Dickinson (1968, 
1970, 1971). De mBme, Keller et Glassman 
(1964 a et b) ont révélé lexistence d'un 
nombre important de differences quantitati-
yes en xanthine déshydrogénase lors d'une 
étude complete de souches de drosophile. 
Les modifications phénotypiques du mutant 
telles qua la durée de développement lar-
vaire plus courte et une richesse soyeuse 
aupérieure sont de nature quantitative. 
Bien qu'il aoit extrémement important de 
connaitre le nombre de genes en cause, ii 
est trés délicat détudier les moyens de 
les mettre en evidence dana les systhmes 
polyghniques. Toutefois, les differences 
génhtiques entre les deux souches peuvent 
étre précishea par i'étude des variations 
des profila enzymatiques au cours de lan-
togeneae. line telle étude peut rendre pos-
sible non seulement is miss en evidence de 
nombreux types de mutants maia peut égale-
ment offrir la posaibilité de préciser les 



loci responsables dun phenotype modifié 
du mutant. 
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INITIAL RESULTS OF EXPERIMENTAL SILK PRODUCTION IN SOUTHERN AFRICA. 

LA PRODUCTION EXPERIMENTALE DE SOlE EN AFRIQUE DtJ SUD RESULTATS PRELIMINAIRES. 

C.!?. SCIIOLTZ and A. SNYMAN 

Department of Entomology, University of Pretoria, Pretoria 0002 
Corroration for Economic Development, P0 Sos 223, Pretoria 0001, Republic of South Africa 

Abstract. - Larvae of two hybrid silkworm 
strains from the Republic of China were 
reared in autumn on leaves of three (two 
local and one imported) deciduous mulberry 
varieties. Good quality silk was produced 
but differences in quality of silk produced 
on different mulberry varieties were found. 
It is concluded that great potential exists 
for silk production in southern Africa. 

INTRODUCTION 

The primary aim of this study was to 
determine, under local conditions, which 
of three available deciduous mulberry va-
rieties is best suited for commercial silk 
production in the temperate regions of sou-
thern Africa. Commercial silk production 
has not been attempted before in southern 
Africa and consequently this study was en-
tirely of pioneer nature. 

This study was the first of a series 
in which different mulberry varieties, 
silkworm hybrids and climatic regions will 
be investigated to determine the best com-
bination of factors for a commercial silk 
production industry in southern Africa. 

The results obtained from this, and suc-
cessive studies will serve as guidelines 
for the establishment of commercial silk 
production units in certain self-governing 
National States bordering on the Republic 
of South Africa. 

Résumé, - Des chenilles de deux hybrides 
de ver a soie provenant de Rdpublique de 
Chine mit dtd dlevdes en autorane aver des 
feuilles de trois variétds de mt2rier (deux 
locales et une ii.nportde) a feuilles cad 
ques. De la soie de bonne qualitd a 	ob- 
tenue mais on a pu observer des differences 
de qualitd de la soie selon les variCtds 
de mt2rier. tes rdsultats permettent de pen-
ser que 1 'Afrique du Sud présente de réelles 
possibilitds pour la production de Ia soie. 

INTRODUCTION 

Le premier objectif de cette étude était 
de determiner, dans les conditions locales, 
parmi trois variétés de mOrier a feuilles 
caduques Is meilleure pour la production 
séricicole dans les regions tempérées 
dAfrique du Sud. Aucun essai de séricicul-
ture n'ayant été fait A Ce jour en Afrique 
du Sud, cette étude eat donc Is toute pre-
miére en son genre. 

Cost la premiere dune série dexpé-
riences visant A préciser parmi les diffC-
rentes variétés de mOrier les vera a soie 
hybrides et les regions climatiques quel 
est le meilleur choix en vue dune produc-
tion séricicole industrielle en Afrique du 
Sud. 

Les résultats de cette étude et des sui-
vantes serviront de références pour la misc 
en place d'unités commerciales de produc-
tion de soie dans certains Etats Nationaux 
A gouvernement autonome en bordure de la 
République dAfrique du Sud. 
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Silk production is a lucrative but labour 
-intensive industry and is consequently 
ideal for developing countries (Krishnas- 
ganii et al. 	1973). For these reasons the 
Corporation for Economic Development of 
the Republic of South Africa is in the pro-
cess of establishing pilot study silkworm 
farming units in certain self-governing 
iational States. 

Consideration is being given, at the 
request of the local authorities, to the 
formation of collective commercial silk 
production units. It is intended that resi-
dents in these areas who are interested 
in this venture could apply for participa-
tion and each member would be responsible 
for the establishment and care of their 
mulberry plantation and larval feeding 
unit. 

This development programme is being un-
dertaken with the co-operation of the 
Taiwan Sericulture Improvement Station 

S), Republic of China which was visited 
by one of us (A.S.) and from which further 
information (H. Chu in litt .) and litera-
ture were obtained. Additional information 
was also obtained from various Oriental 
manuals on sericulture (Hamada et al. 1971; 

Krishnaswarni et al. 1973; Choe 1950). 

MATERIAL AND METHODS 

3ilkworrns 
Eggs of two bivoitine silkworm hybrids 

were obtained from the TSIS 	Taisarn No.6, 

an F1  hybrid derived from the single cross 
of two Chinese races; and Kuo-Fu-Lung-Feng, 
a polyhybrid which originated from a double 
Japanese x Chinese cross. 

Mu lbeeries 
Three varieties of mulberry ( Morua alba 

U. ) were cultivated and their leaves fed 
to the silkworm larvae. One imported (Koku-
so 21, ox France), and two local varieties 
(of unknown origin but identified as Water-
kloof and Eroondal after the site where 
the original propagating material was col-
lected) were propagated vegetatively and 
planted in prepared fields at a density 
of 6000 trees/ha. Trees were irrigated 
weekly in the growing season and fertilized 
according to a set programme based on soil 
analyses. Sixty kg/ha of N (as ammunium 
oi1phato) were administered at the start 
of the growing season and 60 kg of both 

La sériciculture est une actiité qii 
est source de richesse mais qui ncessite 
beaucoup de main d'oeuvre et qui :o-ivieit 
donc aux pays en développement (K'ishnas-
wami et al. 1973). C'eat pour cela quo la 
Corporation pour le Développement tcDncml-
que de is Republique d'Afrique du Sod est 
en train dinstaller des unites pilotes 
d'étude de l'élevage du ver A soie dans 
certains Etats Nationaux A gouvernement 
autonome. 

A la demande des autorités locales, la 
formation d'unités collectives de produc-
tion commerciale de soie a etA étudi&e. 
Lobjectif est quo les habitants irtAressés 
par la question puissent participer er Atant 
responsablos individuellement de is lanta-
tion et de l'entretien de leurs miiriers 
ainsi que de leurs élevagos. 

I.e programme de développement est entre-
pria avec la cooperation de is Station 
dAmélioration de is Sériciculture de 
Taiwan (TSIS) République de Chine ,isitée 
par lun de nous (A.S.) et qui nous a for-
ni des informations (I-!. Chu in ljtf.) et 
des documents. D'autres informaticns Dnt 
été puiséos dans des ouvrages séricicoles 
orientaux (Hamada et al. 1971; Krishaswami 

et a?.. 1973; Choe 1980). 

MATERIEL ET METHODES 

Vers d soie 
Ces vera a soie utjlisés sont des hybri-

des bivoltins dot-it les oeufs provionment 
de la TSIS : Taisarn N16 qui est un hybride 
F de deux races chinoisos et Kuc-Fu-Lurtg-
Feng, polyhybride provenant dun croisersent 
double japonais x chinois. 

Mtlr jars 
Los feullies de trois variétE-s de nfl-

riers, dbms alba L., ont été utilinAes 
pour l'alimentation des vera. One variAte 
inportée de France, (le Kokuso 21) et deux 
variAtes locales d'origine inconnue qui ont 
recu les noms de Waterkloof et Krcondai qui 
sont ceux des localités mO les bouturea ont 
été prélevées, ont Cté multipliAes par bou-
turage et plantées A une densit4 de 5000 
plants/ha. Les arbrea ont été irrgués cou-
tes les semaines au coors de la période ye-
gétative. Los apports d'engrais ont été 
faits en tenant compte des résjltat.s de 
lanalyse du aol 	soixante ké d'azote 
(sulfate dammonium) ont etA appl:quér on 
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N and K (as 1:01 (30)) after pruning. 
Trees were pruned at least twice per year 
(in July and December) in order to force 
them to coppice and also to ensure a flush 
of young leaves for larval food. 

Leaves were analysed during the larval 
rearing period to determine their feeding 
value (Table 1). 

Study site 
The feeding trials were conducted in 

March-April 1981 on a farm in the Odi dis-
trict of the Republic of Bophuthatawana 
(50 km N-W of Pretoria). Mulberry planta-
tions had been established on the farm the 
previous season. 

The farm is situated at 1 300 m above 
sea level and falls within the summer rain-
fall region of southern Africa with hot, 
moist summers and cold, dry winters. Annual 
rainfall is 697 mm. Mean summer temperature 
is 29,5°C (range 8°C to 39°C) and mean win-
ter temperature is 22,9°C (range -7°C to 
30°C). 

Rearing procedure 
The larvae were reared under controlled 

conditions of temperature and humidity. 
Eggs were hatched, and the larvae reared 

in wooden trays measuri,e [20 x 60 x 15 cm. 
Approximately 1 500 larvae were reared per 
tray for the first three instars, there-
after this nunber was halved. 

The first three instars were reared at 
27°C (± 1°C) and 80-85% N.H. and the fourth 
and fifth instars at 24°C (± 2°C) and 75-
85% 9.1-I.. 

Feeding cleaning and disinfection proce-
dure followed were based on the recommenda-
tions of the TSIS and were as follows. 

Larvae were fed three times per day, 
at 07h00, 13hOO and 20h00 on young succu-
lent leaves. Those fed to instars one to 
three were cut into pieces of Ca. 1 cm 2, 

whereas instars four and five were fed 
whole leaves. The trays, which were lined 
with a layer of brown paper and one of tis-
sue paper to facilitate cleaning, were 
cleaned every alternate day during instars 
two and three and daily in the fourth and 
fifth. Beds were disinfected against fungal 
growth with 'Pafusol" every two to three 
days throughout larval development. All 
frass, exuviae and uneaten leaves were  

debut de végétation et soixante kg de N et 
K (1;0;1 (30)) aprés la taille. Les arbrea 
ont été taillés au moms deux fois par an 
(en juillet et en DAcembre) afin de facili-
ter l'émission de rameaux et aussi afin 
d'assurer lapprovisionnement en jeunes 
feuilles pour lea élevages. 

Les feuilles oat été analysAes so cours 
de la période dalimentation des vers en 
vue de connaitre leur valeur nutritive (Ta-
bleau 1). 

tieu de 1 'essai 
Les essais dAlevage oat été réalisés 

en mars-avril 1981 dans une ferme du dis-
trict d'Odi de is République du Bophuthats-
wana (50 km au N-Ode Pretoria). Les milraies 
avaient été mises en place lannCe prIce-
dents. 

La ferme eat située a 1300 is au dessus 
du nlveau de la mer dans la region rnéridio-
nale de 1'Afrique oa lea AtCs sont chauds 
et humides et lea hivers froids et secs. 
La hauteur deau annuelle eat de 697 mm. 
La temperature moyenne eat de 29,5°C (8 - 
39°C) en été et de 22,9°C (-7 - 30l') 
hiver. 

Technique d 'élevage 
Les vers sont élevCs a one temperature 

et une humiditC contrAlCes. 
AprAs éclosion, los vers sont élevés 

dans des plateaux en bois de 120 x 60 x 
15 cm. Ii y a environ 1500 vers par pla-
teau jusqu'au troisième Age, par la suite, 
ce nombre eat réduit de moitiA. 

Les conditions délevage sont les sui- 
vantes 	27°C (±1°C) et 80-85% HR durant 
lea troia premiers Ages et 24°C (±2°C) et 
75-85% HR au coors des quatrieme et cm-
quième Ages. 

Lalimentation, lea délitages et lea 
operations de désinfection sont faits selon 
lea indications de la TSIS. 

Les vers regoivent trois repas de feuil-
les fraiches par jour A 7h, 13h et 20h. Les 
feuilles destinées aux jeunes vers, jusqu' 
au troisiAme Age inclus, sont coupéea en 
morceaux d'environ 1 cm 2. Des feuilles en-
tières sont utilisées pour lea vers des 
quatriAme et cinquiAme Ages. Les plateaux, 
garnis d'une couche de papier kraft et 
dune couche de papier absorbant pour fact-
liter le délitage, sont délités tous lea 
deux jours au coors du deuxiAme et du trot-
sième Age et tous lea joura au quatrième 
et cinquiAme Age. Un traitement anticrypto—
gamique des litières au "Pafusol' eat fait 
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burned after being removed from the feeding 
house to prevent contaminated debris from 
being spread to the mulberry plantations. 

Larvae were weighed at the beginning 
of each instar, before they began to feed, 
and the results tabulated (Table 2). 

Mature larvae were provided with rotary 
cocooning frames in which to spin and seven 
to eight days after spinning commenced co-
coons were placed in an oven at 110°C and 
thereafter the temperature was gradually 
decreased to 45°C and thereafter cooled 
to room temperature for storage. 

Cocoon analysis 
A one kilogram sample of dry cocoons 

produced by each replicate was sent to the 
TSIS for.analysis of silk quality and after 
analysis in which number of dried cocoons/ 
litre, percentage of defective cocoons and 
''ll ratio of dried cocoons were deter-
mined (Table 3) a qualitative test was per-
formed on a sample which was randomly se-
lected from each replicate. This was tested 
by the small sample testing method in which 
the cocoons were first boiled in an experi-
mental boiler and the ends passed onto a 
aix-end semi-automatic reeling machine. 
All the cocoons were then reeled indivi-
dually. The following were determined 
mass of 100 dried cocoons; mass of reeled 
silk; average percentage of raw silk; ree-
lability; length of the bave; thickness 
of the bave; and the grade (Table 4). The 
grade was determined as follows 	Ai-+ has 
a cocoon shell thickness of more than 23%, 

- 22-231/ and A - 20-22%. 

RESULTS 

Analysis of the leaves of the three mul-
berry varieties illustrated that kroondal 
leaves were lower in feeding value than 
those of the other two varieties. Larval 
development on Kroondal was slower and lar-
vae weighed less in each instar than larvae 
fed on the leaves of the other varieties. 

Larval growth was greatest on Kokuso 
21 although from the leaf analysis it ap-
peared that its leaves had slightly lower 
feeding value than those of Waterkloof. 
In the first four instars growth of larvae  

tous les deux mu trois jours durant tout 
l'élevage. Les déchets d'elevage : excreta, 
exuvies, feuilles non consommées, sont br'l-
lés pour empécher toute contamination des 
mOraies. 

Les chenilles sont pesées au debut de 
chaque age, avant la reprise de l'alimenta-
tion. Les résultats sont fournis dans le 
tableau 2. 

Les vers mQrs sont mis a filer sur des 
cadres rotatifs. Sept a huit jours après 
le debut du filage, lea cocons sont aim 
dans une étuve portée a 110°C. La tempéa-
ture est ensuite diminuée progressivement 
jusqu'A 45°C puis les cocons sont refroilis 
A la temperature ambiante en vue de leur 
stockage. 

Analyse des cocons 
Un échantillon d'un kg de cocons secs 

provenant de chaque essai a été envoyé A 
is TSIS pour analyse de la qualite de la 
soie. Le nombre de cocons sacs par 1ire, 
le pourcentage de cocons défectueux e is 
richesse soyeuse des cocons sees ont été 
mesurés (Tableau 3), puis des cocons prve-
nant de chaque essai ont été tires au ha-
sard et soumis a une analyse qualitative. 
Les cocons sont d'abord cuits dans une cui-
seuse de laboratoire et dévidés avec une 
machine a filer semi automatique de sx 
bouts. Tous les cocons sont files indivi-
duellement. Les paramétres suivant ont. été 
mesurés 	poids de 100 cocons sees, Doids 
de soie uilée, pourceritage moyen de soie 
grège, aptitude a la filature, 1onguer de 
la bave, titre de la bave et grade (Taoleau 
4). Le grade est déterminé de la facor mci-
vante : A+i- pour une richesse soyeuse supé-
rieure A 23%. A+ pour une valeur comprise 
entre 22 et 23% et A pour une valeur située 
entre 20 et 22%. 

HESULTATS 

Lanalyse des feuilles des trois a'ié-
tea de mQrier montre qua la variCté Kroon-
dal a une valeur nutritive inférieure A 
celle des deux autres. Le développement des 
vers élevés avec la variété Kroondal est 
moms rapide et leur poids a tous les ages 
est plus faible que celui des vers élevCs 
avec les autres variCtés. 

La meilleure croissance est obtenie avec 
les feuilles de Kokuso 21 bien quA lana-
lyse, cette variété sembie presenter uric 
valeur nutritive inférieure a celle de 'ia-
terkloof. Durant les quatre premiers Ages, 
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fed on Waterkloof was slower than that of 
larvae fed on Kokuso 21 but increased fa-
vourably in the fifth instar. However, the 
differences were not statistically meaning-
ful. 

Taisarn No.6 larvae developed better 
in the first four instars than did Kuo-Fu-
Lung-Feng larvae but the latter achieved 
the greatest mass increase in the fifth 
instar. 

DISCUSSION 

Although the leaves were of different 
quality in terms of feeding value and had 
a definite effect on larval development 
the quality of leaves does not appear to 
have affected the silk quality signifi-
cantly. From this it can be deduced that, 
provided the quality of the leaves is above 
a certain nutritional minimum, good quality 
silk can be produced from most well-managed 
mulberry varieties. 

From the results it can be seen that 
the small sample compares very favourably 
with average results obtained in Japan 
(Hamada et al. 1971). Although the sample 
cannot be compared direct1y to the average 
of a commercial yield, the indication is 
that the results were of good quality in 
general. In fact the results of our autumn 
study compare very well with results of 
the average Japanese spring results. 

It appears, from the results, that silk 
produced off Kokuso 21 leaves is superior 
to that produced off the other varieties 
so the experiment will be repeated in 
spring and also combination feeding expe-
rinients of Kokuso/Waterkloof will be inves-
tigated. 

It is thus clear that high quality silk 
can be produced under southern African con-
ditions on local and imported mulberry va-
rieties and this is encouraging as much 
work remains to be done on improving the 
quality still further. A number of local 
and imported mulberry varieties are still 
being tested for suitability and with this 
in mind further expansion programmes are 
under way.  

la croiaaance des vers sur Waterkloof est 
inférieure a celle des vers sur Kokuso 21, 
mais s'améliore au cours du cinquième age. 
Toutefois, la difference n'est pas statis-
tiquement significative. 

Les vers Tasarn N°6 se développent mieux 
au cours des quatre premiers ages que les 
vers Kuo-Eu-Lung-Feng, reals ces derniers 
ont une croissance supérieure au cinquième 
Age. 

1)1 SCUSSION 

Bien que les feuilles prAsentent des 
vsleurs nutritives différentes et qu 1 elles 
aient un effet significatif sur Ic develop-
percent des vers, ii ne semble pas que is 
qualite de is soie dépende de la qualitC 
des feuilles. On peut donc en déduire que, 
A condition que les feuilles présentent une 
qualité nutritionnelle supérieure a un cer-
tain minimum, ii eat possible d'obtenir de 
is soie de bonne qualite avec des variétAa 
de mfiriers convenablement cultivés. 

Les résultats obtenus sont tout A fait 
comparabies aux résuitats moyens obtenus 
au Japon (Hsmsda et al. 1971). Bien qu'on 
ne puisse comparer les résuitats dune cx-
penance A ceux delevages agricoles on 
peut toutefois en dCduire quil s'agit de 
bons résultats. En fait, les résultats de 
notre elevage d'sutomne mont tout A fait 
comparabies aux rCsultats moyens des éleva-
gas de printemps au Japon. 

Salon nos résultats, il semble que la 
soie produite avec le Kokuso 21 soit supé-
rieure A celia obtenue avec les autras Va-
riétés. On nouvel essai sara donc fait au 
printemps et nous envisageons aussi de fai-
re des esasis combinant lutilisation du 
Kokuso 21 et du Waterkloof. 

Ii apparatt donc que de la soie de bonne 
qualité peut Atre produite dans les condi-
tions de lAfrique du Sad avec des variCtés 
de muirier locales ou irnportées et ceci eat 
encourageant d'autant quil reste encore 
beaucoup A fsire pour amAliorer la qualite. 
Un certain nombre de variétés de mflrier lo-
cales et importées sont l'objet dessais 
et de nouveaux programmes de dCveloppement 
sont en cours. 
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Table 1. Chemical analysis of different varieties of mulberry (Morus alba L.) 
Leaves : A - Kokuso 21, B - Waterkloof, C - Kroondal. 
(Results were determined on the basis of fresh leaves) 

Tableau 2. Analyse chimique de diffdrentes variétds de feuilles de nnrier (Morus alba L.) 
Feuiiles 	A - Kokuso 21, B - Waterkloof, C - Kroondal. 
(Rdsultats obtenus avec des feuilles fraiches) 

A B C 

Moisture 	I Eau 70,9 66,0 67,7 
Fat 	/ Lipides 0,8 1,4 0,7 
Ash I Cendres 2,1 3,1 3,4 
Protein 	(Nx6,25) 	g/lOO g 	/ 	Protdines 7,0 7,8 5,7 
Crude fibre / Fibre brute 2,5 3,5 3,6 
Carbohydrate / Hydrates de carbone 16,7 78,2 19,7 

Energy value kJ/100 g 	/ 	Valeur énergétique 428 490 443 

Essential 	amino-acids 	(g/100 g) 	/ 
Amino acides 	indispensables 

Histidine 	I Histidine 0,16 0,18 0.11 
Lysine 	/ 	Lysine 0 1 54 0,55 0,44 
Phenylalanine 	I Phdnylalanine 0,42 0,47 0,29 
Iryptophan / Tryptophane NO RESULTS 
Methionine / Méthionjne 0,11 0,13 0,10 
Threonine 	/ 	ThrHonjne 0,35 0,40 0,25 
Leucine 	/ Leucine 0,71 0,78 0,52 
Isoleucine 	/ 	Isoleucine 0,34 0,37 0,23 
Valine 	/ 	Valine 0,46 0,47 0,31 

Semi-essential 	amino-acids 	(g/100 g) 	/ 
Amino acides 	semi-indispensables 

Arginine 	/ Arginine 0,50 0,52 0,32 
lyrosine 	/ 	Tyrosine 0,29 0,32 0,18 
Cystive 	/ Cystine TRACE 
Glycine 	/ Glycine 0,41 0.46 0,31 

Roe-essential 	amino-acids 	(g/100 g) 	/ 
Amino 	acides 	non-indispensables 

Serine 	/ Sdrine 0,35 0,35 0,28 
Glutamic 	acid / Acid, 	glutamique 0,91 0,99 0,72 
Aspartic 	acid 	/ Acide 	aspartiqiie 0,81 0,86 0,57 
Alanine 	I Alanine 0,48 0,53 0,36 
Proline / 	Proline 0,31 0,32 0,27 

Ammonia 	(9/100 g) 	/ 	Ammuniaque 0,13 0,12 0,08 

7,26 7,82 5,34 



Table 2. Larval masses (in g) of two silkworm hybrids (Taisarn N16 and 

Kuo_Fu_Lung-Feng) reared on three mulberry varieties (Kokuso 21. 

Waterkloof and Kroondal). 

Tableau 2. Poids (en g) de deux vera c soie hybrides (Taisarn N°6 ei 
Kuo-Pu-Lung-Feng dievds sur trois varidtds de mo2rier (Kokuso 21, 
Waterkloof et Kroondal). 

SILKWORM HYBRID / 

VER A SOlE HYBRIOK 

MULBERRY VARIEIY I 
VARIETE OK 	HURlER 

2 

LARVAL 	INSTAR 	(11=50) 	/ 

AGE 	LARVAIRE 	(N-SO) 

3 	 6 5 

Taisarn 	1106 Kokuso 	21 0.00932 0,1445 0,6966 1,0986 

Taisarn 	4 06 Waterkloof 0,00694 0,0864 0,4156 0,951 

Taisarn N°6 Kroondal 0,00714 0,0809 0,2842 0,7965 

Kuo-fu-Lung-Feng Kokuso 21 0,00859 0,1104 0,4969 1,30 

Kvo-Fu-Lung-Feng Waterkloof 0.00788 0,0964 0.3028 1,181 

Kuo-Fu-Lung-feng Kroondal 0,00653 0,0635 0.2374 0,8143 

Table 3. General results of six samples of dried cocoons, produced 
in Southern Africa in March-April 1981 

Tableau 3. Rdsultats ge'néraux de six dchantilions de cocons secs 
produits en Afrique du Sud en mars-avnil 1981 

SAMPLE NO 

DESCRIPTION / CRIIERE 

1 	2 	3 	4 	5 	6 

Number of dried coc000s/100 g / 107 124 134 104 112 127 
Nombre de cocons secs pour 100 

Number of 	dried cocoonsflitre 	/ 73 80 86 65 66 76 
Noubre de cocons secs par 	litre 

Ratio 	of 	defective 	cocoons 	(¼) 	/ 6 6 7 4 5 4 
Tauo 	de 	cocons dVfectueux 	(¼) 

Shell 	ratio of 	dried cocons 	I 50,54 50,90 51,53 52,55 52,51 51.68 
Richesse 	soyeuse 	des 	cocons 	secs 

Samples I, 2, 3 produced by Taisarn 006 larvae off 1-Kokuso 21 	2-Haterklvof 

3-Kroondal leaves. Samples 4, 5, 6 produced by Kuo-Fu-Lung-Feflg larvae off 

4-Kokuso 21 	5-Waterkloof 	6-Kroondal leaves. 

EchantilLons I, 2, 3 	vers 'a soie Taisarn 1-Kokuso 21 	2-Waterkloof 	3-Kroondal. 

Echantilloos 4, 5, 6 : yers 'a soie Too-lu-Lung-f cog 4-Kokuso 21 	5-Waterkloof 

64roondal. 

210 



Table 4. Results of a qualitative test in terms of reelability of six samples of cocoons 
produced in Southern Africa as compared to average spring (S) and autumn (A) 
results recorded by Hamada et at. (1971) in Japan 

Tableau 4. Caractdristiques de filature de six lots de cocons produits en Afrique du Sud 
corn arées a celles des cocons de printemps (S) et d'autonme (A) ate Japon, 
d'après h'aznada et al. (1972) 

SAMPLE 6° 

DESCRIPTION / CRITERE 	 HAMADA et at. 
1 	 2 	 3 	 4 	 5 	 6 

Mass of 100 dried cocoons (g) / 

	

84,44 	81,10 	75,58 	98,43 	91,51 	82,06 	60- 100 
Poids de 100 cocons secs 

Mass of reeled silk (g/100 dried cocoons) / 	 23- 50 (5) 

	

3796 	32,24 	30,37 	41,02 	37,58 	33,43 
Poids de soie file (en g pour 100 cocons) 	 20- 35 (A) 

Average 	of raw silk 1 	 40- 50 (5) 

	

60,20 	39,48 	40,19 	41,74 	41,11 	40,75 
Poorcentage moyen de soie grkge 	 35- 45 (A) 

Reelability (R) / 	 40- 90 

	

87,60 	88,61 	88,13 	84,91 	80,47 	83,09 
Aptitude a la filature () 	 88.73 

Length of bave 	/ 	
1249,28 	1120,89 	1093,90 	1303,00 	1272,82 	1112,53 	

1000-1400 (5) 

Longueor de Ia bave (m) 	 900-1300 (A) 

Size of bave (denier) / 	 2,3-3,0 (5) 

	

2,76 	2,58 	2,51 	2.83 	2.66 	2.60 
litre de is bave (denier) 	 2,0 - 2,7 (A) 

Grade / 

	

8+,. 	A 	 A 	8, 	 A 	 A 
Grade 

Samples 1, 2, 3 produced by Taisarn N0 6 larvae off 1-Kokuso 21 	2-Waterkloof 	3-Kroondal leaves. Samples 4, 5, 6 

produced by Kuo-Fu-Lung-Feng larvae off 4-Kukuso 21 	5-Waterkloof 	6-troondal leaves. 

Echantillons 1, 2, 3 	vers I soie Taisarn 606 1-Kokuso 21 	2-Waterkloof 	3-Kroondal. Echantillons 4. 5, 6 : vers 

a soie Kao-Fu-Lung-Feng 4-Kokuso 21 	5-Waterkloof 	6-Kroondal. 
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LIST OF LABGUAGE SYMBOLS USED 

	

(Bg) Bulgare 	 (C) Anglais 
Bulgarian 	 English 

	

(C) Chinois 	 (F) Français 

	

Chinese 	 French 

	

(0) Alle.arid 	 Japonais 
German 	 Japanese 

The corresponding small letters are used For 
indicating the language of the su..ary. 

LISlE DES INDICATIFS DC LANGUES UTILISES 

(K) Cordon 	 Russe 
Korean 	 Russian 

(P1) 
Polonais 	 (Re) Roumain 
Polish 	 Rumanian 

(pt) Portugais 	 Espagnol 
Portuguese 	 Spanish 

Les lettres ainuscules correspondantes sont uti—
lisdes pour indiquer la langue do rdsumd. 
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MULBERRY 
	

MOR IER 

CHUNG W., KIM W., PARK J., CHUNG K.Y. 
Nongsa Sihom Yongu Pogo, 1980, 22. (K) 

Investigation study about chemical characteristics on growth of mulberry and soil of mul-
berry field in Gyeonggi area. (Etude de l'infiuence des caractAristiques chimiques des 
sols de la region de Gyeonggi sur la croissance des mQriers). 

HANIOKA V. 
Saitama-ken Sangyo Shikenjo Kenkyu Hokoku, 1980, 52, p. 5-8. (J) 

Effects of glyphosate and diquat on mulberry in budding. (Effets du glyphosate et du dl-
quat sur lea mfiriers au moment de l'éclosion des bourgeons). 

KOVALIK A.I., DAVYDOV N.P. 
Sheik (Tashkent), 1980, (6), P. 5-7. (R) 

Suppression of shoots near the stem on the trunks of mulberry trees by the sodium sa_t 
of maleic acid hydrazide. (Suppression des rameaux prés du tronc du mQrier 8 l'aide d'un 
mel de sodium de 1 1 hydrazide de lacide maléique). 

LUKE P.B., PAUL K.M. 
Current Sci., 1982, 51, p. 427. 

A new record of Botryodpioda Theornhromaeon MoruB aibaL. (Nouvelle observation de 

sotryodipiodia Theornbromae sur Morus ciba L.). 

MURAKAMI T. 
Bull, of Sericult. Exp. Station, 1981, 28(4), p. 575-598. (J,j,e) 

Studies on the apparent photosynthetic rate of mulberry plant II. Profile of the photc-
synthetic rate according to the leaf order at different growth stages. (Etudes sur is 
vitesse apparente de la photosynthèse chez le mOrier II. Evolution de is vitesse de la 
photosynthèse selon la position des feuilles a divers stades de croissance). 

The variation of photosynthetic rate according to the order and aging of leaf 
are examined using the mulberry sapling which planted on following three diffe- 
rent times 	May 10, June 15 and July 20. 

We can observe the seasonal variation in distribution type of the apparent 
photosynthetic rate based on leaf order. In the period from middle June to middle 
November, those distribution types are classified into five characteristic types. 

Distinctive features of those distribution types are as follows 
I type : This type of distribution can be found in middle and late June. 

In this type, the maximum apparent photosynthetic rate attain 
25 to 30 mgCO2/100 cm2fhour by the leaves which situated 8 to 
10 order from the shoot apex. 
And the slowing down of the photosynthetic rate is not remarka-
ble in the leaves which located on lower part of the shoot. 
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II type : This type of distribution is observed in the period from early 
July to early August. The maximum photosynthetic rate in this 
type reaches 35 mgCO2/100 cm 2/hour or more by the leaves which 
situated 5 to 12 order from the shoot apex. The photosynthetic 
rate shows violent variation with the order of leaf, for exam-
ple, it falls to 20 agCO2I100 cm 2/hour by the leaves situated 
in the region of 15 order and it fell to 10-15 mgCO,/100 cm2/ 
hour by the leaves which located around 20 order from the stoat 
apex. 

III type 	In this type, the maximum apparent photosynthetic rate is about 
25 mgCO2/100 cm2/hour and this type is observed by the leaves 
in the region of 6 to 20 order from the shoot apex. The apparent 
photosynthetic rate fell below 15 mgCO2/100 cm 2  /hour by the lea-
ves situated in lower part of the shoot, for example, under 25 
order of leaf. This type of distribution is found in the period 
from middle August to early September. 

IV type : This type appears in the period from middle September to middle 
October. In this type, there is no significant difference in 
apparent photosynthetic rate of the leaves below 5 or 6 order 
from the shoot apex. And the photosynthetic rates distribute in 
the region of 10 to 20 mgCO 2/100 cm 2/hour. 

V type : This type appears on and after late October. In this period, 
those photosynthetic rate fell under 10 mgCO2/100 cmz/hour. 

The profile of apparent photosynthetic rate according to the leaf order 
shows a certain form within a definite season and is not influenced by the diffe-
rence of planting time of the sapling. 

The apparent photosynthetic rate of mulberry leaf changes with the increase 
in the number of days after unfolding. Those rates reach to the maximum indivi-
dually after 10 to 20 days from the unfolding and then it falls with the increase 
of days. 

The maximum apparent photosynthetic rate varies dependent on the unfolding 
time. The maximum rate attains to 35 mgCO 2/100 cm2/hour or more at the leaves 
which unfold in early and middle July but it reaches barely to 10-15 mgCO2/lOO 
cm 2/hour by the leaves developed in September. 

The course of apparent photosynthetic rate dependent on the days after de-
velopment shows the characteristic form according to the unfolding period. And 
the courses are scarcely influenced by the planting time of the sapling. 

MURAKAMI T. 
Bull, of Sericult. Exp. Station, 1981, 28(4), p. 599-612. (J,j,e) 

Stuches on the apparent photosynthetic rate of mulberry plant III. Change in relationship 
between the photosynthetic rate and the aging of the leaf of mulberry plants. (Etudes 
sur la vitesse apparente de la photosynthèse chez le mOrier 111. Variation de la relation 
entre In vitesse de la photosynthêse et le vieillissement des feuilles de mOrier). 

Seasonal changes in the apparent photosynthetic rate according to the aging 
of leaf are examined using the sapling which potted on three different times in 
5 weeks intervals from May 10. 

The apparent photosynthetic rate of mulberry leaf increases rapidly in the 
first 13 to 20 days from unfolding and reaches to the maximum after 15 to 20 days 
after unfolding. The maximum photosynthetic rate continues a few days and the ap-
parent photosynthetic rate drops gradually until 30 to 40 days after unfolding. 

The maximum photosynthetic rate varies in the region of 10 to 40 mgCO2/100 
cm 2/hour depends on unfolding seasons of leaves. 

In case of leaves which unfolded in the period from middle June to early 
July, the maximum photosynthetic rates are 25-30 mgCO2/100 cm2/hour and those 
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roach to 35-40 mgCO x/100 cua/hour at the leaves unfolded between middle July and 
early August. The maximum photosynthetic rates of the leaves unfolded in middle 
and late August drop about 20 mgCO0/100 cm°/hour and those fall below 10 mgCO2/ 

100 cm/hour at the leaves unfolded in early and middle September. 
Those leaves which unfolded in the period from middle June to middle Sep-

tember are classified following 4 types with the changing pattern in photosynthe-
tic rate according to the aging of leaves. 

The characteristics of each type are as follows 

Apparent photosynthetic rate of 

Unfolding seasons 	 (mqCo2/100 cm °/hr.) 
ype 	

of the leaves 	
The maximum 	

30 days after 	50 days after 

	

unfoldinq 	unfolding 

1 	June II - July 5 	25 - 30 	10 - 20 	10 - 20 

11 	July 10 - Aug. 5 	35 - AU 	15 - 25 	about 15 

111 	Aug. 10 - Aug. 30 	aheut 20 	about tO 	S - 10 

IT 	Sep. 5 - Sep. 20 	below 10 	about S 	about S 

The change of the apparent photosynthetic rate according to the aging show 
a constant from correspond to the unfolding seasons and not influence with the 
grade in growth of the plant. 

Within 20 days after the unfolding, the apparent photosynthetic rates in-
creases directly in proportion to the days after the unfolding with the exception 
of leaves unfolded in early and middle September. The relation between the appa-
rent photosynthetic rate (P 1, P 2  and P a) and days after unfolding (0) are ex-
pressed by the following equations. 

P1  = 1.658 0 - 5.67 .....leaves unfolded in the period from middle June to ear-
ly July. 

= 1.819 0 - 3.67 .....leaves unfolded in the period from middle July to ear-
ly August. 

= 1.282 0 - 3.37 .....leaves unfolded in middle and late August. 

NOMURA T., FUKAI T., PIANO Y., MATSIJUOTO J., IMASHIMIZU A., UZAWA J., (JRANO S., 
FUKUSHIMA K. 

Tennen Yuki kagobutsu Toronkai Keen Yoshishu, 1981, 24, p.  151-158. 

Structure of natural Diels-Alder adducts of Morus root harks. 

OGURE M. 

.1. Sericult. Sd. Japan, 1982, 51(3), p.  203-208. (J,j,e) 

Development of mixoploids from polyembrionic seeds in mulberry trees grafted temporarily 
on Brour,sonetja kasinoki SEIB. 

Polyembryonic seeds were obtained in frequencies of 2 to 5 percent throughout 
6 crosses among the mulberry trees (Morus 1atifotia POIRET) grafted temporarily 
on B. kazinoki. A total of 14 mixoploid plants by cells with chromosome of 28 
(2 x) and 42 (3 x), and of 28 (2 x), 42 (3 x) and 84 (6 x) were found in seed-
lings which were derived from twin or triplet seeds and characterized in extreme-
ly poor growth, while no mixoploid was detected in comparatively vigourous ones. 
The 2 x - 3 x mixoploids consisted of various proportion of cells with 2 x and 
3 x, ranging from more than 90 percent to less than 10 for 3 x. 

Although growth of these mixoploids was very poor until about 2 months after 
germination, it became considerably vigourous after that and their external 
traits were similar to those of diploids. 

The mechanism responsible for mixoploid development was also discussed. 
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OGLJRE M. 
J. Sericult. Sci. Japan, 1982, 51(3), p.  182-187. (J,j,e) 

Development of plants with extrachromosome in mulberry grafted temporarily on Broussone-
ti1 kazinoki SEIB or Cudrania tricuspidata BUSEAU. 

A total of nine plants with extrachromosome (2n = 29 plants) were detected in 
the seedlings from six crosses among the mulberry trees (Morus latifolia P0IRET) 
grafted temporarily on either Brouosonetia Pazinoki SEIB. or ('udrania tricuspi-
data BUREAU (silkworm tree). The frequencies of the 2n = 29 plants occurrence 
were 0.2 to 0.3 percent, while no 2n = 29 plants was found in the seedlings from 
a cross between female and male types of a variety Shiromekeiso, control (Table 
1). 

The nine 2n = 29 plants obtained were able to classify into six morphological 
types, Rosette, Fasciated, Bush, Robust, Pale and Pseudonorraal, due to their ma-
jor external characteristics (Table 2, Fig. 2). The plants of six types were 
readily distinguishable from each other and from the diploid plants in their ear-
ly seedling stages, according to their external traits. 

SIKDAR A.K., SHENAI M.M. 
Indian Phytopathol., 1980, 33(1), p.  38-41. (E) 

Control of leaf-spot disease of mulberry by systemic fungicides. (ContrBle de Is rouille 
du mOrier par un fongicide systAmique). 

TAKAFIASHI K. 
Sanshi Kagaku to Gijutsu, 1981, 20(2), p.  62-66. (J) 

Antibiotics produced by mulberry. (Les antibiotiques produits par le mOrier). 

TAKASJGI M. 
Kagaku to Seibutsu, 1981, 19(3), p.  161-163. (J) 

Phytoalexins produced in Morus alba L. cv ichinose. Chemical approach to the tissue spe-
cificity. (Lea phytoalexines produites par Morus alba L. cv ichinose. Approche chimique 
de Ia spAcificité tissulaire). 

TALYSIIINSKII G.M. 
Doki Akad Nauk Ar SSR, 1980, 36(11), p.  50-53. (R) 

Nucleotide composition of DNA in subcellular structures oC leaves of diploid and pol.y-
ploid forms of mulberry. (Composition nucléotide de 1'!2N dans is structure subcellulaire 
de feuilles de muIrier diploldes et polyploides). 
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BOMBYX MORI 

ABADZFIIEVA R., TANEV G. 
Genet. Sel., 1981, 14(4), P. 324-327. (Bg) 

Comparative characterization of several lines and interlinear hybrids of the mulberry 
silkworm according to a protein fraction from an egg during diapause. (Caractérisaion 
de plusieurs lignees et hybrides du ver a soie A laide dune fraction protéicue de 
l'oeuf au cours de la diapause). 

BOCFiKOVA A.P., FILIPPOVICH Y.B. 
Biokhimiya (Moscou), 1982, 47(CT), p.  489-496. (R) 

isolation, purification and properties of deoxyribonuclease from the eggs of the silkworm 
!3omibyx mon. (Isolement, purification et propriétés de Is désoxyribonucléase ext'-aite 
des graines de vers a soie Bombyx non). 

DAT R., WU A., SHSN X., QIAN L., SUN Y. 
Sci. Sinica, 1982, 25(1), p.  29-35. (E,e) 

Isolation of genome enzyme complex from cytoplasoic polyhedroais virus of the silkwom 
Bornibyx monT. (Isolement dun complexe enzymatique du génome du virus de la polyédrose 
cytoplasmique du ver a soie Bombyx mori). 

EGUCHI M., IWAMOTO A. 
Comp. Biochem. and Physiol., 1982, 71, p.  663. (E,e) 

Comparison of three alkaline proteases from digestive fluid of the silkworm Bombyx mor 
(Comparaison de trois protéases alcalines du suc digestif du ver a soie Bombyx mon 

Digestive fluid proteases of the silkworm, 6B1-3, were separated, partially 
purified and their properties were compared. 

These proteases were different in the substrate specificity, effect of in-
hibitors, K. and influence of Mn'*. 

Hydrolyzing ability for natural substrates was comparatively high in 6131, 
whereas the hydrolysis of synthetic substrates of trypsin by 681 was lower than 
that by 6B2 or 3. 

The protease activity was sensitive to DFP and PMSF. The soybean trypsin 
inhibitor differentially affected three proteases. Silkworm haemolymph strongly 
inhibited the protease activity of 6B2 and 3, but scarcely affected 6B1. 

EGUCHI M., IWAMOTO A., YAMAUCHI K. 
omp. Biochem. and Physiol., 1982, 72, p.  359. 

interrelation of proteases from the midgut lunen epithelia and peritrophic membrane oi 	- 

the silkworm Bombyx mor1. (Interrelation entre les protéases de l'épithAlium de l'intes-
tin et celles de la membrane péritrophique du ver a soie Bombyx moni). 
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EGUCHI M., KANBE M. 
Appi. Ent. Zool., 1982, 17(2), P. 179-187. (E,e) 

Changes in haemolymph protease inhibitors during metamorphosis of the silkworm, 	Bo-nbyx 
nori L. (Lepidoptera 	Bombycidae). (Modification dans les inhibiteurs de la protAase 
dans ihémolymphe pendant les métamorphoses du ver a soie BomhurrnoriL. (Lepidoptera 
l3ombycidae). 

Changes in the activity, elution profile on a column and electrophoretic pat- 
tern of haemolymph protease inhibitors from the silkworm, Bombyx mori, were stu- 

died during larval-pupal and pupal-adult development. Inhibitory activity increa- 
sed with development in the Vth larval stage, reached a peak at the onset of 
spinning and then decreased gradually. The difference between the highest and 

lowest points was 54,1% in the female and 72,3% in the male. An appreciable dif-
ference was observed in the elution patterns of the inhibitor on a Sephadex G-75 
column in the successive stages of development. By agar gel electrophoresis, at 
least three inhibitor bands were resolved for trypsin and for a-chymotrypsin res-
pectively. The inhibitor bands against these proteases did not correspond to each 
other except for a negatively moving band. However, there was a correspondence 
between the transition in intensity of inhibitor bands and the change in inhibi-
tor activity during development. In view of these results, the possible signifi-
cance of protease inhibitors in silkworm haemolymph was discussed. 

EICKBUSH T.H., KAFATOS F.C. 
Cell., 1982, 29, p. 633-643. (E,e) 

A walk in the chorion locus of Bombyx mori . (Promenade dans le chorion du ver a soie 

Bombyx mori). 

We have recovered overlapping clones that represent in the aggregate a conti- 
guous segment of chromosomal DNA 270 kb in length, or probably one third of the 
chorion locus of Bombyx mori. Approximately 70 genes have been identified, the 

majority of which are arranged in coordinately expressed pairs. The nonidentical 

genes expressed in the late period of choriogenesis are clustered within a sin-
gle, 130 kb region, which is flanked by regions containing genes that are active 
during the middle developmental period. The late genes encode two families of 
high-cysteine proteins 	the evolutionarily persistent clustering of these fami- 
lies contrasts sharply with the extensive sequences diversification of the struc-
tural genes and their flanking DNA elements. We discuss the possible regulatory 
significance of the clustered arrangement, as well as certain features of multi-
gene family evolution. 

FUJIMORI H., YAMAMOTO 1., TANAKA N. 
J. Sericult. Sd. Japan, 1982, 51(3), p. 235-236. (J) Short report. 

Genetical aspects of the feeding behaviour on artificial diet in the larvae of Sswa-J, 
a strain of the silkworm with abnormal feeding preference. (Aspects génétiques du compor-
tement alimentaire sur aliment artificiel chez les larves de Sawa-J, une race de ver A 
soie ayant une preference alimentaire anormale). 

FURUSAWA T., SHIKATA M. 
J. Sericult. Sci. Japan, 1982, 51(2), p. 77-83. (J,j,e) 

Temperature dependent changes of polyols and glycogen content in the eggs of silkworm, 
Bombyx mon. (Variation en fonction de la temperature du taux de polyols et de glycogéne 

dans les oeufs du ver A soie, Bombyx mori). 
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In the diapausing eggs kept continuously at 25°C, the sorbitol and glycerol 
content increased abruptly concomitant with the decrease in glycogen content at 
diapause initiation. The high level of these polyols became to decrease gradually 
from 120 days after oviposition, but the glycogen content remained at a low 
level. When transferred from 25°C to 5°C at 87 days after oviposition, the dia-
pause eggs accumulating the high levels of these polyols showed the marked chan-
ges in carbohydrate content an abrupt decrease in sorbitol and glycerol content 
with a delayed increase in glycogen. This cold-treatment caused to break diapause 
completely. When the eggs were kept at the programmed temperature as 1°C to 
-2,5°C, the polyols content in eggs at either 1°C or to -2,5°C was observed to 
decrease slowly compared to that at 5°C. The other hand, glycogen content in-
creased accompanying a decrease in these polyol content. After the eggs kept con-
tinuously at -2,5°C had temporally exposed a high temperature (15°C) for 3 days 
at 310 days, they were incubated at 1°C. The sorbitol and glycerol content in 
these eggs decreased rapidly correspond to the abrupt decrease of glycogen, 
although the level of polyols could be observed in the eggs having been kept at 
1°C or 2,5°C. 

These results suggest that the interconversion between glycogen and sorbitol 
might be affected by the cold conditions of different temperatures. Furthermore, 
the role of polyols in the diapause eggs was discussed with preservation of em-
bryo in cold conditions. 

FURUSAWA T., SHIKATA M., YAMASHITA 0. 
J. Comp. Physiol., 1982, 147, P.  21. 

Temperature dependent sorbitol utilization in diapause eggs of the silkworm Bambyx mart. 
(Utilisation du sorbitol en fonction de la temperature dans la diapause des oeufs de ver 

a soie Bombyx marl). 

GRZELAK K., SZCZESNA S., SEHNAL F. 
Mol. Cellular Endocrinol., 1982, 26, p. 341. (E,e) 

Stimulation of RNA transcription by juvenile hormone in degenerating silkglands. (Stimu-
lation de la transcription du RNA par lhormone juvenile dana des glandes séricigCnes 
en degenerescénce). 

IATROU K., TSITILOU S.G., KAFATOS F.C. 
J. Mol. Biol., 1982, 157, p. 417-434. (E,e) 

Developmental classes and homologous families of chorion genes in Bornbijx marl. (Classes 
Cvolutives et familles homologues des genes du chorion chez Bambyx marl). 

We have characterized 26 complementary ElBA clones derived from messenger ElBA 
of choriogenic follicles of Bombyx marl. Cross-hybridizations between distinct 
sequences indicate the existence of chorion multigene families. Hybridizations 
with stage-specific mRNA probes permit classification of the sequences into dis-
tinct developmental classes. Cross-hybridizations and developmental characteriza-
tions, in conjunction with the results of hybrid-selected translations, indicate 
that homologous genes are not always expressed in parallel. The developmental 
specificity of the cloned sequences, as related to whether or not they are dele-
ted from the chromosome by the GrB deletion of part of the chorion locus, sup-
ports the notion that co-ordinately expressed chorion genes are clustered. This 
report is the first step towards an integrated analysis of evolutionary diversI-
fication and developmental specification in the Rombyx chorion multigene locus. 
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IIOKA K. 
Ibaraki-ken Sangyo Shikenjo Hokoku, 1980, 34, P.  60-61. (J) 

Spray of sumithion emulsion or aumithion-kasumin mixture 30 fold diluted solution and 
its toxicity to silkworms. (Pulvérisation d'émulsion de sumithion on de solution diluée 
30 fois dassociation sumithion-kasumin et leur toxicité sur le ver A soie). 

IIOKA K., EBIHARA T. 
Ibaraki-ken Sangyo Shikenjo Hokoku, 1980, 34, p.  58-59. 

Spraying of baycid emulsion and kasumin L. and its toxicity to silkworms. (Pulvérisation 
d'émulsion de baycid' et de kasumin L. et leur toxicitd pour le ver a sole). 

IIZUKA T., FAUST R.M. 
J. Fac. of Agri. Hokkaido Univ., 1982, 60(4), p.  263-274. (E,e) 

Detection and characterization of naturally occurring plasmids in Bacillus Cereus isola-
ted by agarose gel electrophoresis. (Detection et caractérisation des plasmides apparais-
ssnt naturellement dana Bacillus Creus isolé par electrophorAse de gel agarose). 

Extrachromosornal DNA molecules of 9 different B. cereus strains were consis-
tently isolated and partially characterized on agarose gels. The results obtained 
can be summarized as follows 

Nine strains of B. cereus contained extrachromososal DNA molecules of va-
rious sizes that were readily visualized with agarose gel electrophoresia and 
that ranged from >200 to approximately 1 megadalton (Mdal), depending on the 
strain. 

A determination of the numbers of extrachromosomal DNA molecules based on 
agarose gel profiles revealed that t:here were 1 for strains AHU 1357 and AHU 1555 
2 for strain AHU 1563, 3 for strains AHU 1030, AHU 1560, and AHU 1567, 4 for 
strain AHU 1572, and 5 for strains C-98, and var.  .rngcoia'es AHU 1360. The plasruid 
complements of most of these strains are of a complexity somewhat comparable to 
that of the closely related B. thuringiensis and its complex plasmid system re-
ported by other investigators. 

Each B. cereus strain examined, including the one crystalliferous-like 
strain (AHU 1030), contains its own distinct array of extrachrornosomal DNA ele-
ments, indicating that each strain is an independent isolate. The results show 
that the lack of parasporal-body like inclusion production is not necessarily 
accompanied by the absence of all plasmids as has been reported in acrystalli-
ferous mutant strains of B. thur'inqiensis. 

IMAI K., KONDO N., ISOBE M., GOTO T., YAMASHITA 0., HASEGAWA K. 
J. Sericult. Sci. Japan, 1982, 51(2), p. 111-125. (E,e) 

The neurohormones from the suboesophageal ganglion of Bombys man 	separation of melani- 
zation-and-reddish-coloration hormone from diapause hormone. (Los neurohormones du gan- 
glion mous-oesophagien de Bombys mon 	separation de ihormone responsable de la mélani- 

- 	 zation et de Ia coloration rougeAtre A partir de lhormone de diapause). 

The suboesophageal ganglion of the si1kworm, Bombys mnori, is conceived to 
secrete two different hormones; diapause hormone (DU) for the silkworm and mela-
nization and reddish coloration hormone (MBCH) for the common srmyworm, Leucania 
separata. Whether or not these hormonal activities are derived from the same che-
mical entity was determined by comparing the activities of each hormone recovered 
from the sequential steps of purifications. By the solvent extraction of silkmoth 
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heads, OH-A and MOON were effectively partitioned into the same fraction. These 
two hormones behaved similarly on the column chromatographies with Sephadex LH-60 
the first Merckogel OR 6000 and DEAE-Sepharose CL-6B. However, OH-A was clearly 
separated from MRCH in the subsequent purification steps such as the second Merc-
kogel column chromatography or isoelectric focusing . As for another kind of OH, 
OH-B (the smaller in molecular size) was quite different from MRCH as well as 
DH-A in extractability and chromatographic behaviors. The highly purified sample 
of MRCH exhibited linear dose-response relationship in cuticular melanization 
of common armyworms. 

The hormonal activities of OH-A and MRCH dropped down by the proteolytic di-
gestions with trypsin, u-chymotrypsin or pronase P and also by some physical or 
chemical treatments. Interesting selective decrement of the two activities oc-
curred only on MRCH by alkaline treatment with O.1N NaOH and dansylation with 
Oil-A activity unchanged. 

Thus, it is concluded that MRCH is a peptidal hormone, whose chemical proper-
ties and structure(s) are not identical but is likely to be similar to those of 
OH-A. 

IMANISHI S. 
J. Sericult. Sci. Japan, 1982, 51(2), p. 93-98. (J,j,e) 

Effects of light and elevated temperature on the production of hydroperoxide lipids n 
the artificial diet and on the food value for the silkworm, 8omhys neon . ( Effets de a 
Iumière et d'une temperature Alevée sur lapparition d ' hydroperox ides de lipides darts 
laliment artificiel et sur la valeur nutritive pour le ver a soie Rombys neon). 

in order to clarify the effects of the light and temperature conditions on 
the food value, the hydroperoxide value in the artificial diets which were expo-
sured to various lights and elevated temperatures and the body weight of silk-
worms larvae feeding on such diets were measured. 

Exposure of the artificial diets to various lights and high temperatures re-
sulted in the production of hydroperoxide lipids. The dietary hydroperoxide 
values increased in proportion to the intensity and period of illumination and 
to the increase of the temperature applied. When the silkworm larvae were fed 
on such diets including hydroperoxide at a high level, the rates of growth and 
development were reduced. 

[NOKUCEII T., NAKAMURA K. 
Nippon Oyo Dobutsu Konchu Gakkaishi, 1982, 26(1), p. 48-51. (J) 

Effects of dietary conditions on the inorganic components of chorion of the silkworn 

Rornbyx man. (Effets des conditions alimentaires sur les composants inorganiques du rho-

non du ver A soie Bornbyx neon). 

ISAKA '1., MORISAKI M., IKEKAWA N. 
Steroids, 1981, 38(4), p. 417-423. (E,e) 

Structural requirement of sterol side chain for the silkworm growth and developrrert. 
(ImpAratif structural de la chaine stArole latArale pour la croissance et le develop-

pement du ver A soie). 

Several cholesterol analogs with modifications in the side chain were addei 
to the artificial diet of the silkworm, and their effects on insect growth ani 
development were determined. It was found that slight deviations of the choleste-
rol's side chain induced pronounced grow th-retard i ng effects, suggesting an im-
portant functional role of the iaooctane side chain of cholesterol. 
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JONES C.G., ALDRICH J.R., BLIJM M.S. 
J. Chemical Ecology, 1981, 7(1), p. 89-101. (E,e) 

2-furaldehyde from baldcypress. A chemical rationale for the demise of the Georgia silk-
worm induStry. 

2-furaldehyde was growth inhibitory and toxic to larvae of Rombyr mori at con-
centrations as low as 1 ppm. Baldcypress, Taodjum ditichurn, heartwood released 
this volatile at concentrations in excess of these levels. The adverse effect of 
this chemical on silkworms may partially account for the demise of the Georgia 
silkworm industry (circa 1765) , after the construction of a baldcypress rearing 
facility. 

JONES C.G., ALDRICH J.R., BLUM M.S. 
J. Chemical Ecology, 1981, 7(1), p.  103-114. (E,e) 

Saldcypress allelochemics and the inhibition of silkworm enteric microorganisms. (Ex-
traits du cyprès chauve et inhibition des microorganimmes du tube digestif du ver A soie) 

Exposure of !iombyx mori larvae to 2-furaldehyde, a major volatile component 
of baldcypress heartwood, Taxodium distichum, resulted in in vivo inhibition of 
enteric microorganisms at concentrations (1-47 ppm) that were released naturally 
from heartwood. The 7 bacterial and 2 fungal enteric isolates were also inhibited 
IC Vitro at the same concentrations. It is suggested that inhibition of leaf sur-
face microorganisms or in vivo inhibition of silkworm enteric microflora, as a 
result of indirect or direct action of 2-furaldehyde, exacerbates the growth-
inhibitory effects of this compound on larvae by reducing the microbial nutri-
tional contribution. The ecological significance of insect enteric microbial in-
hibition by plant allelochemics is discussed. 

KAI H., KAWAI T., KIYOMOTO T. 
J. Fac. Agric. Tottori Univ., 1982, 17, p. 28-37. (E) 

Effect of suboesophageal ganglion removal on activities of six esterases A numbers in 
different tissues of Bombyx pupae. (Effet de l'ablation du ganglion sous-oesophagien sur 
lea activits de 6 estArases A dans lea différents tissus de la pupe de Bombyx). 

KAI H., KAWAI T., UMEZU H. 
J. Fac. Agric. Tottori Univ., 1982, 17, p. 28-37. (E) 

Esterase An activation with respect to diapause development in Bombyx mori eggs. (Activa-
tion de l'estérase An en relation avec le développement de la diapause des oeufs de 
liomhyx mori). 

KANAREV G., DANG D.D. 
Animal Science, 1982, 19(2), p.  103-107. (Bg,bg,e) 

New highly productive silkworm hybrids (Bombyx marl L.). (Nouveaux hybridem du ver A soie 
A haute productivité (BombyxmoriLj). 

Newly created silkworm (Bombyx marl L.) hybrids are studied during the period 
1979-1980 at the "V. Kolarov" Higher Institute of Agriculture in Plovdiv. As a 
result of this study, it is established, that the new silkworm hybrids P-9XP-8, 
P-9XP-10, P-1OXP-11 and their reverse crosses demonstrate biologic and techno-
logic qualities of high value. I3atchability of silkworm seed, on the average for 
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the three-year period, varies from 96.68% to 98.14%; viability of silkworms - 

from 95.64% to 97.56% and yield of cocoons from 1 g. of seed - from 3.027 kg to 

3.509 kg. The mean percentage silk content of dry cocoons varies from 53.54% to 

55.61%; length of silk thread - from 1,129 m to 1,218 and yield of grege - fron 

45.85% to 48.35%. 
Taking into account their high indicators, these new silkworm hybrids are ver:' 

promising for the practice and on this account they are recommended for wide' 
testing under production conditions and introduction in the practice. 

KANAHEV G., NGUEN K.H. 
Animal Science, 1982, 19(2), p. 108-113. (Bg,bg,e) 

Effect of hydroprotein hydrolizate upon development and productivity of silkworm ( Eorthyx 

ori L.). (Effet de ihydrolisat d'hydroprotéine cur le développement et la productivité 

du ver 8 soie (Bombyx don U). 

The effect of Hydroprot protein hydrolizate upon the development and produc-
tivity of silkworm is tested in four variants - supplements of 1.5%, 3.0%, 6.0% 

and 12.0% to the foor of silkworms at the "V.Kolarov" Higher Institute of Agr-

culture in Plovdiv during the period 1980 and 1981. 
As a result, it is established, that a supplement of this protein hydrolizate 

to the mulberry leaves exerts a favourable effect upon all biologic indicatos 
of silkworm and technological qualities of cocoons and grege. Best results a- e 

obtained with a supplement of 6.0% and 12.0% of this protein hydrolizate. With 
these supplements, mulberry leaves are better utilized by silkworms and 10-11% 
leaves are economized. Wider testing of this protein hydrolizate under production 
conditions and introduction of the method of feeding with supplements of 3.0%-

6.0% of it during the spring feeding and 6.0-12.01/ during the fall feeding of 

silkworms is recommended. 

KIMURA S. 
Biochem. Genet., 1981, 19, p. 1-14. (E) 

Genetics of insect haemolymph 	N_acetyl_g1ucosaminidase in the silkworm Bombyx n-ort. 

(Génétique de la _N_acety1_g1ucosaminidase du ver 8 soie Bombyx rnori). 

KIMURA S. 
J. Sericult. Sd. Japan, 1982, 51(2), p. 141-145. (i,j,e) 

On the sugars bound with the haemolymph proteins in the silkworm, Bombyx rior. (.es mu-

cres hAs a des protéines de l'hAmolymphe chez le ver 8 soie, Bombyx Priori). 

The terminal sugar composition of the haemolymph glycopeptides and titre of 
the bound sugar in haemolymph were determined to make clear the function of a - 
mannosidase in the haemolymph of the silkworm, Bombyx mori at metamorphosis. Gly-
copeptide was isolated by gel-filtration on a Sephadex G-25 column from a prorase 
digest of the haemolymph proteins. Reducing sugar was released from the purified 
glycopeptide only by digestion with aa-mannosidsse, but B-galactosidaso and e-N-
acetylglucosaminidase had no effects. Thus, the terminal sugar is shown tc be 
mannose. But, Bomhyss-mannosidase did not hydrolysis this glycopeptide. The 
amount of the sugar bound with haemolymph proteins changed drastically during 
metamorphosis. However, it does not correspond to the fluctuation of a-mannosi-
dame activity in the haemolymph as reported previously (KIMURA, 1981). The alter-
native view of the role of silkworm a-mannosidase contrary to the situatior of 
the mammalian enzyme was discussed. 
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KINOSUITA D., TAKAMIYA K., KATO M. 
J. Sericult. Sci. Japan, 1982, 51(2), p.  106-110. (J,j,e) 

Effects of food and environmental conditions on the voltinism of silkworm, Bombyx mon. 
(Effet da lalimentation et des conditions dambiance sur le voltinisme du ver Ii sole, 
Bombyx mori). 

The present paper deals with the effects of temperature of incubation stage 
and light conditions throughout the larval stages on the voltinism of the silk-
worms (of six races) reared on artificial diet and mulberry leaves, respectively. 
The results obtained were as follows : (1) The voltinism of silkworms reared on 
artificial diet was more sensitive to environmental conditions than that of silk-
worms reared on mulberry leaves. (2) The voltinism of silkworm on artificial diet 
was strongly affected by the temperature of incubation stage and the light condi-
tions of larval stages. On the other hand, the voltinism of silkworm reared on 
mulberry leaves was mainly affected by the temperature of incubation stage, but 
the effect of the light conditions of larval stages seemed little, if any. (3) 
The effects of food, temperature of incubation stage and light conditions of lar-
val stages on the voltinism of silkworms varied among the silkworm races. In the 
six races employed, the voltinism of two Chinese races (C.140 and 8C9) was 
strongly affected by the food and environmental conditions. 

KLUNOVA S.M., ALTSYBEEVA T.I., FILIPPOVICH Y.B., MILOKHOVA I.P. 
Sheik (Tashkent), 1980, 4, p. 11-12. (ii) 

Effect of an analog of the juvenile hormone alfosi.d on protein metabolism in tissues of 
Bo:bjx Mori of age V. (Effet dune analogue dhormone juvenile, lalfoside, sur le méta-
bolisme des protéines dans lea tissus de Bombyx Mori du Ve age). 

KOBAYASHI T. 
Nippon Nogei Kagaku Kaishi, 1981, 55(2), p.  137-198.  (J) 

Organ culture of posterior silkglands of the silkworm examination of culture system de-
tectable for hormonal effects. 

KONDOH 'i'., OBARA V. 
J. Exp. Biol., 1982, 98, p.  23-37. (E,e) 

Anatomy of motoneurones innervating mesothoracic indirect flight muscles in the milkmoth, 
Bombyx mon. (Anatomie des nerfs moteurs innervant lea muscles mésothoraciques do vol 
indirect chez le papillon, Bombyx mnoni). 

The anatomy and innervation of mesothoracic indirect flight muscles, dorsal 
longitudinal (DLM) and dorsoventral muscles (DVN) are described. The major flLMs 
depress the forewing, the major DVMs elevate it. 

The morphology of the motoneurones and unpaired median neurones (Uri-neu-
rone) innervating these muscles was investigated by back-filling with cobalt. 
The DLMs are innervated by eight paired motoneurones and one LJM-neurone : one 
of these motoneurones has its cell body in the contralateral side of the mesotho-
racic ganglion. The DVMs are innervated by nine paired motoneurones and one UN-
neurone, with their cell bodies in the ipmilateral arid the median portion of the 
mesothoracic ganglion, respectively. 

All of the paired DLM and DVM motoneurones have many dendritic processes, 
mainly in the dorso-ipsilateral neuropile of the ganglia, but the DLM motoneu-
rones also have processes in the cont;ralateral neuropile. 
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Each UM-neurone has its cell body in the postero-medial cortex of the meso-
thoracic ganglion, extending a single median neurite anteriorly to the dorsal 
neuropilo where it bifurcates to form a right and left axon. 

The arrangement of the mosothoracic indirect flight motoneuroneS in diffe-
rent insect orders is discussed in terms of the neural organization of the flight 

system. 

KIJRIBAYASHI S. 

J. Sericult. Sd. Japan, 1982, 51(3), P. 167-175. (E,e,j) 

Studies on the effect of pesticides on the reproduction of the silkworm, Bo.'mbyx Mori L. 

(Etudes des effets des pesticides sur la reproduction du ver a soie Sornbys mor LA 

The exposure of silkworm larvae to sublethal doses of organomercuric com-
pounds, ethylmercuric phosphate, ethylmercuric chloride and rnethylmercuric chlo-
ride, resulted in specific ovicidal effect on subsequent eggs laid. Most of the 
eggs turned brown in colour at an early embryonic stage due to their death. The 
ovicidal action was induced only if the female was exposed to the chemical, espe-
cially between the later half of the fifth instar and the earlier half of the 
pupal stage, i. a. a period preceeding egg-shell formation. 

Histological examination of these eggs revealed that mitosis ceased, and that 
these were very few nuclei, although zygote formation occurred. In addition, some 
of the chorions were markedly enlarged. 

Based these findings, the cause of the adverse effects of organomerdUrid com- 
pounds on silkworm reproduction may be considered as follows 	a fraction of an 

administered chemical entered the female body at larval stage, remained there 
without being neutralized or excreted even after pupation and was transferred to 
the reproductive cells, and bring about chromosomal abnormalities resulting in 
dominant lethal mutations or abnormal divisions of fertilized nuclei. consequen-
tly, zygotes lost their viability at an early stage of development. 

MATSUMOTO S., ISOGAI A., SUZUKI A., OGURA N., SONOBE H. 
insect Biochem. 1981. 11. p. 725-793. 

Purification and properties of the melanization and reddish colouration hormone MRCH ir 
the armyworm, (Purification et propriétés de l'hormone MRCH de mélanization et de cob-
ration rouge chez la larve de noctuelle). 

MIRGORODSKAYA K.S., CI-IERNYSII S.I. 
Vestn. Leningr. Univ. Biol., 1982, (1), p. 11-17. (8) 

Effect of solanidin glycosides on silk production and resistance to unfavorable nutritioi 
in the silkworm BcrnIx mor . (Effet des glycosides de solanidine sur la production de 
soie et la résistance a la sous alimentattion chez le ver a soie Bonbyx mon. 

MIYAJIMA S. 
J. Sericult. Sci. Japan, 1982, 51(3), p. 176-181. (J,j,e) 

Refractive index in haemolymph and gut juice of the silkworm infected with some viruses. 
(index de refraction de 1héeolymph et du mud digestif du ver a soie atteint de diver-

sea viroses). 

Refractive index in haemolymph and gut juice of the silkworm, 9ombx non in- 
fected with three viruses, j. a., nuclear polyhedrosis virus (NPV), cytoplasruic- 
polyhedrosis virus (cPv) or flacherie virus (FV) is described. The results obtai- 
ned are as follows 	(1) Refractive index in haemolymph. 
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In the case of oral inoculation with CPV to the Vth instar larvae, refractive 
index in the haemolymph showed lowered haemolymph values as compared to the heal-
thy larvae, and from 4 days later the difference increased. When silkworm larvae 
were inoculated with NPV per os, the index of infected larvae showed a little low 
value comparing with control, and the both values increased in parallel. When FV 
was inoculated per os into IVth instar larvae, the differerke of the values bet-
ween inoculated and control became large on 8-9 days after FV inoculation. When 
the Vth instar larvae treated at 5°C for 48 hours and showed the same symptoms 
of cytoplasmic polyhedrosis were compared with control, the index was found to 
be lower than control. (2) Refractive index in gut juice 	in the case of peroral 
inoculation with CPV, the difference of the index of gut juice was not found un-
til 3 days after CPV inoculation, but 4-6 days after the inoculation, the diffe-
rence became a little large. When the larvae were inoculated with NPV or FV, or 
treated with cold treatment, the values in these virus-inoculated larvae did not 
show any difference as compared to those of control. 

MOROHOSHI S. 
Nogyo Oyobi Engei, 1980, 55(2), p.  349-354. (J) 

Growth regulation by brain hormones in the silkworm. (Regulation de Ia croissance par lea 
hormones cérébrales chez le ver a soie). 

NOGIJCHI Y. 
Saitama-ken Sangyo Shikenjo Kenkyu Hokoku, 1980, 52, p.  38-41. (J) 

Screening of acaricides for control of Pyernotes Ventricosus on silkworm. 1) Feasibility 
of use of CPCBS, BCPE. (Molection par des acaricides dans Ia lutte centre Pyemotes Ven-
tricosus chez le ver 8 moie. 1) Possibilité dutilisation du CPCBS et du BCPE). 

REGIER J.C., MAZUR G.D., KAFATOS F.C., PAUL M. 
Development Biol., 1982, 92, p. 159-174. (E,e) 

Morphogenesis of silkmoth chorion 	initial framework formation and its relation to syn- 
thesis of specific proteins. (Morphogénése du chorion du papillon sCricigène 	formation 
initiale et relation avec la synthèse de protéines mpécifiques). 

Morphogenesis of the silkworm eggshell is described at the ultrastructural 
level. Four zones are each assembled in a distinct manner and during a distinct 
developmental period 	the innermost vitelline membrane and the adjacent trabe- 
cular layer appear consecutively, followed by a thin sieve layer, and a thick, 
lamellate chorion. One formed, the sieve layer remains attached to microvilli, 
and thus all components which assemble into lamellae must pass through the sieve 
layer. Initially, lamellogenemis (and sieve layer formation) occurs in patches 
overlying trabeculae. Lamellae quickly fuse and new ones are added, presumably 
by apposition. Distinct types of lamellae seen in the mature chorion are already 
distinguishable in early lamellogenesim. The final lamellar number is attained 
before the developing chorion is one-half its final thickness or one-fifth its 
final dry weight. The early lamellae constitute a framework which is subsequently 
modified through expansion and densification. Proteins which may represent compo-
nents of various parts of the eggshell have been identified on the basis of their 
timing of synthesis, relative amino acid composition, and spatial distributions 
within the chorion. 
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SAMOKHVALOVA G.V. 
Vestn. Mask Univ., Ser. 16 Biol., 1981, (1), p. 24-27. (8) 	 * 

Effect of levomycetin on the vitality and the development rate of the mulberry silkworn, 
Bombyx mori while feeding on the dandelion Tarccnacunl officinale Wigg. (Effet de is lévo-
mycetine sur la vitalité et la vitesse de développement du ver a soie Bombyx rxori, au-
mentC avec des feuilles de pissenlit, Taraxacum officnale wigg). 

SETTY 13.N.Y., RAMAIAH T.R. 
Indian J. Biochemistry & Biophysics, 1982, 19, p. 115. (E,e) 

Effect of PGE-I on lipid mobilization from pupal fat bodies of the silkworm Bombyx non. 
(Effet du PGE-I sur la mobilisation des lipides provenant des corps adipeux de chrysali-
des du ver 6 soie Bombyx niori. 

SHIMP.DA J. 
J. Sericult. Sci. Japan, 1982, 51(2), p. 137-140. (J,j,e) 

Induction of dauer pupa by extirpation of the brain from the allatectomized silkworm Boil-
byx mon. (Production de nymphes permanentes par excision du cerveau de vers a soie, Boo-
hyx non, allatectomisés). 

For the purpose of investigating a role of the corpus allatum on imaginal di-
fferentiation in Bombyx 'non, effect of allactectomy before extirpation of the 
brain on the duration of subsequent pupal development was examined. By extirpa-
ting the brain of Bombyx mori immediately after pupation which had been allactec-
tomized at a known stage before pupation, dauer pupae were induced in the normal 
races of Bombyx mon. They did not show any sign of imaginal differentiation in 
60 days at 25°C. The appearence rate of dauer pupa in the male was higher than 
in the female in these experiments. In such a limited strain as dauer pupae were 
induced by only extirpating the brain, the allactectomy was effective on increase 
of appearance rate of dauer pupa. It was suggested that induction of dauer pupa 
was related not only to the released stage of brain hormone (PTTI-I) via the corpus 
allatum, but also to the transporting stage of PTTH from neurosecretory cells 
to the corpus allatum. 

SKIJRATOVSKAYA I.N., STROKOVSKAYA L.I., KOK I.P. 
Mikrobiol. Zh. (Kiev), 1982, 44(1), p. 86-87. (8) 

Detection of nucleotide sequences of silkworm nuclear polyhedrosis virus in the host cell 
genome in blent infection. (Detection de sequences nucléotide du virus de la polybdrose 
nucléaire du ver a soie dans le génlome de la cellule hBte lors d'infections associés). 

SMITH R.E. • FURUICHI Y. 
ICN-IJCLA Symp. Mol. Cell. Biol., 1980, 18, P. 391-400. (E) 

Separation of full length transcripts and genome REA plus and minus strands from c:.'to-
plasmic polyhedrosis virus of Bcrnhyx mon. 

SUZUKI A., NAGASAWA I-I., KATAOKA H., HORI V., ISOGAI A., TAMURA S., EUO F., ZHONG X., 

ISHLZAKI H., FUJISHITA M., MIZOGUCHI A. 
Agr. and Biol. Chemistry, 1982, 46, P. 1107. (E,e) 

Isolation and Characterization of prothoracicotroiic hormone from silkworm &'mbyx mcri. 
(Isolement et caractérisation de l'hormone prothoracotrope du ver A soie Bombyx mon. 
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TAT C.Y., ZHUANG D.Y., XIANG M.H., HSU T.S. 
Acta Entomologica Sinica, 1982, 25(2), P. 121-127. (C,c,e) 

Effect of E-ecdysone on the growth of the silkgland and the regulation of transaminase 
activity to synthesize glycine and alanine in Bombyx ioori L. (Effet de la B-ecdysone aur 
la croiaaance de la glande aéricigène et regulation de l'activité de la transaminase pour 
la synthèse de la glycine et alanine chez Bombyx mon L). 

After administration of -ecdysone at the early atage (during 0-6 hours) to 
fifth instar larvae of Bombyx mori L. reared on mulberry leaves or semisyntetic 
diet, the duration of the last instar was not shortened but rather prolonged to 
8-9 hours, the weights of silkgland and cocoon shell were increased about 10% 
and 5-8% respectively. The activities of the transaminases for glycine and ala-
nine formation such as l-alanine-glyoxylate transaminase, l-alanine-ketomalonate 
transaminase and ornithine-6 transaminase in the cells of posterior division of 
the silkgland and of the fat body were markedly increased as compared with that 
of the controls. 

While oral injection of B-ecdysone at a later stage (just before larval satu-
ration) shortened the duration of the last instar by 12-18 hours, the activities 
of 1-alanine-glyoxylate transaminase, 1-alanine-ketomalonate transaminase in 
cells of the posterior division of the silkgland and of the fat body also in-
creased rapidly as compared with that of the controls. 

The mechanism of action of S-ecdysone and juvenile hormone and the relation-
ship between these two insect hormones in regulating the amino acids metabolism 
and the biosynthesis of silk fibroin are discussed. 

UTSUMI S., NISHIMURA T. 
J. Sericult. Sci. Japan, 1982, 51(2), p.  84-92. (J,j,e) 

On the anti-Streptococcus protein (ASP) in the digestive juice of silkworm larvae, Bombyx 
morm. (Une protéine anti-Streptococcus (ASP) presents dana le suc digestif des cheniLles 
du ver A aoie Bombyx mon. 

Growth of general bacteria e.g. Bacillus thuringiensis.Pseudomonasaeruqinosa, 
Saphm.ilococcus auleus, was inhibited under the alkaline condition of digestive 
juice of silkworm larvae, but that of the alkaline-tolerant streptococci was not 
inhibited. Anti-streptococcal activity was found in macromolecular parts obtained 
by means of the gel-chromatography on sephadex G-75 from the fraction salting 
out of digestive juice. The active fraction was sensitive against the proteolytic 
enzymes and thermolabile at over 70°C for 15 mm. Therefore, the active substance 
seemed to be a macromolecular protein and was tentatively termed Anti-ftpepto-
coccut Protein (ASP)". Anti-bacterial spectrum of ASP exhibited the specific pro-
perty; namely, growth of bacteria belonging to Streptococcus genus was inhibited 
exclusively, and mode of anti-streptococcal action was considered to be bacte-
riostatic. The fifth-instar larvae, administered orally the alkaline-tolerant 
streptococci, were reared continuously under unsuitable condition and fed on the 
malnutritional mulberry leaves. In such a case, many larvae tested were attacked 
with a disease of the intestinal flacherie, in which the multiplication of the 
administrated bacteria with other bacteria was observed in their intestine. 
Accordingly, intestinal flacherie in the silkworm larvae seemed to have been oc-
curred by multipling the various bacteria in digestive organ, when the larvae had 
such a delicate condition as to lower the ASP activity of digestive fluid. In 
the digestive fluid, the alkaline-tolerant streptococci were considered to be 
primary invaders, and to induce the acid production due to the bacterial multi-
plication. Secondary, the growth of invaders of various bacteria was induced by 
lowering the pH of digestive fluid. Therefore, ASP is considered to be a kind 
of 'Defensive Protein occurring in the digestive fluid. 
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WAGO H. 
0ev. & Comp. Immunology, 1982, 6, P.  231. (E,e) 

Regulatory effects of temperature and hemolymph on inhibition and enhancement of attach-
ment and filopidia function of phagocytic granular cells of the silkworm Bombyx mon. 
(Effets régulateurs de la temperature et de l'hémolyrnphe sur l'inhibition et laugmenta-
tion de la fixation et sur le fonctionnement des filopodes des cellules granuleuses pha-
gocytairea du ver a soie Bombyx mori). 

WANG J., LU J., MEl 14., HUNG Z. 
Yuanzineng Nongye Ying yong, 1981, 4, p. 42-45. (C) 

Synthesis of a juvenile hormone analog 	[ 3H-JHA 734-I11. (Synthèse dune analogue dhor- 
rnone juvenile, 	VH-JHA 734-I1)). 

WANG E., XU T. 
Itunchong Xuebao, 1982, 25(1), p.  1-8. (C) 

Studies on the metabolism of aminoacids in silkworm formation of the carbon skeleton of 
alanine from malic acid in Bombyx mori and P. cynthia ricini D. 

WU A.Z., DAI R.M., SHEll X.R., SHEll J.V., SUNY.K., HUE X.F., QIAN Y.J. 
Wei sheng Wu Hsueh Pao, 1981, 21(1), p. 73-76. (C) 

Studies on cytoplasmic polyhedrosis virus of silkworm l3cmbyx mon. 5) Relation between 
the ONA polymerase and infectivity. (Etude du virus de la polyédrose cytoplasmique du ver 
a soie Bombyx mon. 5) Relation entre l'ARN polymerase et le taux dinfection). 

YAMASHITA 0., YAGINUMA T., HASEGAWA 
Entomol. Gen., 1981, 7, p. 195-211. 

Hormonal and metabolic control of egg diapause of the silkworm, Bombyx mon. (Contrôle 
hormonal and metabolique de la diapause des oeufs du ver & soie Bombyx moni). 

ZHU Q.Q.,  LIU J., LIU V. 
Acta Entomologica Sinica, 1982, 25(2), p.  223-226. (C) 

The detection of nuclear polyhedrosis virus in Busura Suppressania and Bombyx mori by 
using the method of Elisa. (Detection du virus de la polyédrose nucléaire chez Buzura 
ouppnessar'ia et Bombyx mori par la méthode Elisa. 
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ABDULLAEV G.B., BAKIROV N.Y., MAMEDOV S.V., ABASOV S.A., SHUKYUROV Y. 
Izv. Akad. Nauk As. SSR, Ser. Fiz Tekh Mat. Nauk, 1980, (2), p. 86-90. (0) 

Study of the effect of selenium on the time and temperature dependence of natural silk 
strength. (Etude de leffet du selenium sur la résistance de la soie grège en fonction 
du temps et de la temperature). 

CORDIER 0., COUTURIER N. • GRASSET L., VILLE A. 
Enzyme and microbial technology, 1982, 4, p.  249. 

Ribonuclease insolubilization using diazotized silk. (Insolubilisatiori des ribonucléases 
au moyen de soie diazotée. 

HOJO N. 
Kobunski, 1981, 30(5), p. 341-347. (J) 

Structure of silk. (Structure de la soie). 

ISHIGURO Y. 
J. Sericult. Sci. Japan, 1982, 51(2), p.  126-131. (J,j,e) 

The changes of Infra-red absorption spectra by autoclaving on the methacrylamide monomers 
grafted silk fibers and its applications for the testing of the grafted silk fibers. (Mo-
difications des spectres d'absorption infrarouge par autoclavage des fibres de soie 
greffées avec des monomères de methacrylamide et applications pour les esssis des fibres 
de soie greffees). 

The increase of detection sensitivity by autoclaving in preparation of speci-
mens, in case of analyzing methacrylamide (MAA) grafted silk fibers infra-red 
spectroscopy (KBr disk method), was investigated. Results were as follows: 

Silk-fibers treated with MAA gives maximum peak at 1205 cm 	absorption 
band which shows the characteristics of Poy-MAA in an inf"a-red spectrocospy 
by ERr disk method grind down the material in an agate mortar for 20 minutes. 
Tn case of over 40% grafting rate, the absorption band of 1205 cm 'is evident 
and effective for the detection of polymers used in treatment. 

By autoclaving at 180°C for 40 minutes, MAA grafted silk have a peak at 
3450 cm -1  absorption band which shows N-H stretching derived from thermal decom-
position of Poly-MAA in case of above 3% treatment. When the grafting rate is 
increased the absorption curve of infra-red spectrum falls down deeper. The peak 
shifts from at 1205 cm 	to 1220 cm on absorption spectrum and the roughly 
quantitative analysis of grafted silk fibers is possible depending on the change 
of absorption spectrum. 

(3) Each Styrene, MMA, HEMA and MAA which are grafted to silk fibers even in 
low rate, can be detected and distinguished by autoclaving of materials. 

KATAOKA K., AOKI A. 
J. Sericult. Sci, Japan, 1982, 51(3), p. 188-192. (J,j) 

Studies on the stress-strain curve of silk fiber II. (ttudes sur lea courbes dallongement 
de la fibre de soie II). 
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KOMATSU K. 
Hikaku Kagaku, 1982, 27(4), P.  193-208. (J,j,e) 

Fiber formation and chemistry of silk protein. (Formation de la fibre et chimie de Ia 
soie). 

The present paper reviews the recent research on the process from liquid to 
silk to cocoon filament, the mechanism of fiber formation of fibroin, and the 
amino acid composition and chemical structure of the silk protein. 

If the process of the formation of the cocoon filament is compared with the 
manufacturing process of chemical fibers, the posterior silkgland, the middle 
silkgland, the anterior silkgland up to the joined duct and the silk press cor-
respond to the polymerization tank, the stocker of spinning solution, the spin-
ning nozzle and to the stretching roller, respectively. Thus sericin acts as a 
lubricant and shock-absorbent, and enables the smooth formation of the cocoon 
filament. The fiber formation of fibroin is interpreted as a molecular conforms-
tional transition from a folded structure to an extended structure, and the tran-
sition is induced by the sheer stress due to sheer rate. 

Characteristically, the total amount of amino acids with a polar side chain 
(Ap) is much larger than that of the amino acids with nonpolar side chain (An) 
in sericin, and the ratio in Ap/An is larger for the sericin that is more soluble 
in hot water. However, the solubility in hot water is affected not only by the 
ratio in A IA but also by the higher order structure. Saturniidae sericin basi-
cally has the same amino acid composition as Bosbycidae sericin, there being 
little variation in the composition with the family or the species of silkworm. 

One characteristic of the amino acid composition of fibroin is that the amino 
acids with a small side chain (SC) comprise 90% or more of all amino acids. Fi-
broin can be classified according to the ratio of the amount of SC amino acids 
to that of the amino acids with a long side chain (LC), (100LC/SC). This classi-
fication coincides well with the biological classification of silkworm, and cha-
racterizes the mechanical and other physical properties of the silk fiber. The 
chemical structure of the crystal region of fibroin has a distinctive character 
according to the family and the species of the silkworm it is secreted by, that 
of Bombycidae resembling polyglycyl-L-alanine and that of Saturniidae, poly-L-
alanine. The amino acid sequence of the amorphous region is not clear but on the 
assumption that fibroin is a block polymer type molecule, a model of the chemical 
structure with 18-22 repeated peptides (molecular weight 15,800) made of 2 crys-
tal regions and 2 amorphous regions was proposed. 

KOMATSU K. 
1-likaku Kagaku, 1982, 27(4), p. 193-208. (J,j,e) 

Secretion and structure of lipid silk. (SécrAtioo et structure des lipides de Ia sole). 

The present paper reviews the research, mainly the recent research on the se-
cretion of silk protein in the silkgland, the molecular weight and molecular con-
formation of the liquid silk. 

Fibroin is secreted from the posterior silkgland as liquid drops in a small 
mass of bundled elementary fibroin fibers. Sericin is made of several different 
proteins secreted from separate regions in the middle silkgland. It covers the 
fibroin in several layers, and is stored in the middle silkgland. 

Sericin has a molecular weight of 1.0-1.2 x lOs, and by such treatments as 

irradiation of ultrasonic beams, boiling or the addition of sodium dodecylsul-
phate, it is broken down into small units of 3.0-4.0 x 10, suggesting a subunit 
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structure. Fibroin is a homogeneous protein with a molecular weight of 3.6-3.7 
x 10. However, two conflicting ideas exist on its structure. In one, a single 
molecule is considered to consist of subunits of HLn (n = 2-3) which is made of 
a heavy chain (H; molecular weight 2.8-3.0 x 10) and light chain (L; molecular 
weight 2.0-3.0 x 10) connected with the S-S bonds, but in the other this idea 
is denied. 

The molecular conformation of the liquid silk is as follows : Sericin has no 
helix, and is made of a random coil and 0 structure. The closer the sericin 

is to the fibroin, the more B structure it has, which is one reason why the seri-
cin closer to the center of the cocoon filament is hardly dissolved in hot water 
or in alkaline. Fibroin is in the form of a random coil in the posterior silk-
gland, there is regional transition of the molecular conformation of Bombyx fi-
broiri to a crank shaft type or a helix, and of Antheraea fibroin to an helix. 

MIIJRA M. 

J. Sericult. Sci. Japan, 1982, 51(3), p.  228-234. (J,j,e) 

Monte Carlo simulation of the raw silk reeling process. (Simulation de Monte Carlo du 
processua de dévidage de la soie grege). 

A fundamental simulation method on the basis of a general algorithm was de-
vised for many kinds of simulation experiments of the raw silk reeling process. 
Its characteristics are that cocoon filament curves are generated by a Monte 
Carlo method using random coefficient polynomial and that function of the conti-
nuous size detector is provided. 

MORIMOTO H., MITSUDA H., YAMAMOTO A. 

J. Sericult. Sci. Japan, 51(3), p. 218-222. (J,j,e) 

Carbon dioxide adsorption by raw silk. (Adsorption du dioxide de carbone par la soie gre-
ge). 

It has previously been found by the present authors that a shrink packing 
state of raw silk is obtained when paked in the gas of carbon dioxide. In the 
present study the adsorption of carbon dioxide on variously treated raw silk was 
measured by the Warburg manometry in order to clarify a mechanism of adsorption 
of carbon dioxide on raw silk. 

The amount of carbon dioxide absorbed showed a tendendy of increase in the 
order of raw silk high pressure degummed sericin degummed silk. 

Negative correlation was observed between a boiling-off percentage and the 
amount of carbon dioxide adsorbed on raw silk. 

In a desamidizing raw silk, the adsorption was completed in two hours, whereas 
the adsorption still continued thereafter in the untreated raw silk. On the other 
hand, the adsorption progressed gradually in high pressure degummed sericin, and 
it reached an equilibrium state after twenty-four hours. Further, the adsorption 
amount of carbon dioxide increased according to the increase of styrene grafting 
ratio on raw silk. 

From these results the sericin is considered to be a main adsorbent, in which 
both the physical and chemical adsorptions are involved. 

MUKAI T. 

Tanpa Kushitsu Kakusan Koso, 1981, 26(4), p.  639-643. (J) 

Fibroin. (La fibrolne). 
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NISHIOKA T. 
J. Sericult. Sci. Japan, 1982, 51(2), p. 99-105. (J,j,e) 

The parameter estimation from the nonbroken filament Length distribution. (Estirnatior 
dun paramètre A partir de la distribution de la longueur de bave sans rupture). 

A method of the computing the parameters of the nonbroken filament length dis-
tribution has been described to obtain one of the informations to predict the 
evenness of the size of raw silk. The parameters of the distribution which are 
given as a mixture of the normal and the exponential distribution were examined. 
To compute the parameters separately, it has been employed the maximum likelihood 
estimation using the conjugate gradient method. The values of each parameter com-
puted have reasonable information to estimate the evenness of the size of raw 
silk. 

SEIDEMANN W. 
Deutsche Medizinische Wochenschrift, 1982, 107, p.  1034. 

Allergic asthma caused by raw silk. (Asthme allergique cause par la soie grege). 

TSUKADA !1., MIYAUCHI K,, MAGOSHI J. 
J. Sericult. Sci. Japan, 1982, 51(2), p. 132-136. (J,j,e) 

Structure of silk sericin taken off from the coagulated silk. (Structure de la séricine 
provenant de la sole coagulée). 

The structure of the silk sericin taken off from the liquid silk obtained by 
casting the liquid silk at different temperatures was studied by means of diffe-
rential scanning calorimetry (DSC), density and X-ray diffraction. Thermal decom-
position temperature of silk sericin cast above 0°C was ca. 250°C, while the spe-
cimen obtained by casting the liquid silk below 0°C showed two peaks in the de-
composition temperature, namely ca. 220°C and 260°C. Density and endothermic 
amount of the specimen obtained by casting below 0°C increased. When the casting 
temperature decreased, the degree of crystallinity of the silk sericin reversely 
increased, but the crystal structure remained unchanged. 

JRUSHIZAKI S. 
J. Sericult. Sci. Japan, 1982, 51(3), p. 193-197. (J,j,e) 

Change of structure in B form sericin in aqueous solution by boiling (Changement de 
structure de la séricine en force B par ébullition en solution aqueuse). 

The II form sericin I was extracted from the cocoon layer by boiling water and 
its lJV spectra in M/5-SORENSEN borate buffer (pH 9.0) were measured and the chan-
ges of extinction at wavelength of maximal absorption and of conformation in 
aqueous solution (p11 7.0) by boiling were determined. 

The II form sericin I showed the wavelength of maximal absorption at 275-280 nm 
under alkaline conditions (pH 9.0) and its extinction was increased slowly about 
4x10/hour by boiling. On the other hand, the II form conformation was changed 
towards randomely conformation by boiling. It was considered that the increase 
of extinction at 275 nm was contributed to appearance of inner tyrosine and tryp-
tophan residues in the sericin molecule by the disruption of its Ii structure. 
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NON-MULBERRY SILKWORMS 	 SERICIGENES NON-MORIER 

CAT G., HSU T. 
Shengwu Huaxue Vu Shengwu Wuli Yuebao, 1981, 13(5), p. 517-522. (C) 

Stroles on insect hormonal regulation ultrastructural changes in the fat body of Philosa-

mia cynthia "icini during the molting stage to the 5th larval instar of the regulatory 

effects of juvenile hormone analog. 

CHEN Y.L., ZHENG Z.X., flu B.M., ZHANG N.Y., YANG L.X., YE W.J. 
Scientia Sinica, 1982, 25(2), p.  141. 

Study on hereditary variations induced by silkworm DNA. Mutegeriicity of Attacus cynthia 

ricini by Bombyx mori DMA. (Etude des variations hAréditaires induites par l'ADN du ver 

a soie. Mutation génétique d'Attacus cynthia ricini par 1'ADN de 8omy.x moni). 

EG(JCHI M., HANEDA I., IWAMOTO A. 
Comp. Biochem. and Physioi., 1982, 71, p. 569. (E,e) 

Properties of protease inhibitors from the haemolymph of silkworms, Bombyx mori,A 

pernyi and Phylosamia cynthia ricini. (Propriétés des inhibiteurs de protease de l'hémo-

lymphe des vera a soie Sombyx man, A. pernyi et Phylosainia cynthia nicini). 

Effects of inhibitors in the haemolymph from three silkworms on proteases 
from the alimentary canal of respective insects were studied as well as those on 
bovine trypsin and s-chymotrypsin. 

In Bombyx haemolymph, three inhibitor fractions were separated by gel fil-
tration on Sephadex G-75. These fractions differed in the specificity of inhibi-
tion for different proteases and in thermal stability. 

In Antheraca haemolymph, a relatively different elution profile was obser-
ved compared to that of Bornbyx. Phiiosamia haemolymph showed the intermediate 
type of elution pattern. 

Inhibitors from the haemolymph of Antheraca and Philosamia were heat stable. 
Distinct electrophoretic patterns of inhibitors were observed in three 

silkworms. 

GAO J., HSU T., CAl G., SHEN Z. 
Shengwu Huaxue Vu Shengwu Wuli Xuebao, 1981, 13(5), p. 441-450. (C) 

Studies on insect hormonal regulation. Induction of arginase by juvenile hormone analog 
and its effect on the ultra fine structure of the fat body in Phi o.sarnia cynthia ricini 
(Etudes de la regulation hormonale chez l'insecte. Induction darginase par lanalogue 
dhormone juvenile et ses effets sur lultrastructure du corps aclipeux de Philosamia cyn-

thia rcn?). 

LIU T.Y. 
Scientia Sinica, 1982, 25(1), p. 46. 

Studies on hibernation of Eri silkworm (Philosamia cynthia ricini) induction of hiberna-

tion condition in multivoltine Sri-silkworm. (Etudes sur ihibernation du ver a soie En 
(Philosamia cynthia ricini) induction des conditions dhibernation chez le ver A soie 

multivoltin Sri). 



236 
	

Non-Mulberry Si1kworms/Séricignes non-.Qrier 

NINAKI 0., TAKEDA S. 
J. Sericult. Sci. Japan, 1982, 51(3), p. 237-238. (J) Short report. 

Rearing of mulberry wild silkworm, Bonibyx nandarina on artificial diet. (Elevage du ver 
a soie sauvage du mOrier, Bombys niandarina on artificial diet). 
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