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COMMISSION SERICICOLE INTERNATIONALE 

XlIe CONFERENCE ET XVe CONCRES SERICICOLE INTERNATIONAL 
PATTAYA. TRAILANDE 

La XIIe Con16rence qtii s'est tenue 	PaLtaya le 4 rears 1987 a renouveI6 les 
mandats du Dr henri BOLIVIER et.du Dr Crard CUAVANCY comme Secrétaire Gnral et 
Secrtaire (ndrat Adjoirit de is C.S.I. 

La Conference a dCcidé par ailleurs daugmenter Ia cotisation des Membres 
AssociCs pour les années 1988, 1989 et 1990. Laugmentation est de 10 7, pour les 

Membres Associés individuels et de 20 '/ pour los Membres Associés collectifs. 

Le XVe Congrès International do SCricicuiture a eu on grand succes. Très bien 
orgarrisC par les Ministres de I Industrie eL de I'Agriculture do Thailande, II a 
accucilli 100 participants venant de 10 pays. Des contacts fructueux or-It êté etabiis 
entre les participants et entre Ia C.S.I. et certains Etats qui examinent Ia possibi—
litC d'adherer. 

Lors de Ia discussion finale, les dCIéguCs out unanimement demande quo Ia C.S.I. 

Ctudie Ia possibilitC do crCer une banque mundiale de souches de ver i sole et de 
mrier. I.e SecrCtaire General Adjoint a propose dune part de discuter de cette 

éventualjtC avec Los autres organismes intcrnatjonaux concerrrCs (0.A.A., C.S.E.A.P.) 

et dautre part do demander 5 chaque Ett Membre de La C.S.I. do bien vouloir lui 
fournir Is liste de toutes les Iigneos pures de vers a soie or do tons les cuitivars 
do mOrier disponibles dans leur pays et susceptibles d'Ctre regroupes dans une 
banque into mat ionale. 



INTERNATIONAL SERICULTURAL COMMISSION 

XIIth CONFERENCE AND XVth INTERNATIONAL SERICIJLTURAL CONGRESS 
PATTAYA, THAILAND 

The Xllth Conference held at I'ittava on litli March 1987 has reelected Dr. Henri 
BOUVIER as Secretary General and Dr. Grard CHAVANCY as Deputy Secretary General. 

The Conference has also decided to increase the Associate Membership fees for 
the years 1988. 1989 and 1990. The PriViILe Associate Membership fees will be 
increased by 107 and The Collective Associate Membership fees by 207,. 

The XVth International Congress of Sericulttire was a great success. It was very 
well organized by the Thai Ministries of Industry and Agriculture and gathered 100 
participants coming from 10 different countries. Fruitful contacts have been esta-
blished among participants and between I.S.C. and certain States which are consi-
dering the possibility of joining I.S.C. 

During the final round of discussion, the delegates have unanimously requested 
that a world germplasm bank of silkworm and mulberry be created under the aegis of 
I.S.C. The Deputy Secretary General proposed to discuss the matter with other inter-
national organizations (F.A.D., E.S,C.A.P.) and also to apply to every I.S.C. Member 
State in order to get the exhaustive list of silkworm strains and mulberry cultivars 
available in their country which may be gathered into in international germplasm 
bank. 



INFORMATIONS SOlE ET SERICICULTURE 

UN CENTRE DE FORMATION SERICICOLE INTERNATIONAL EN CHINE 

Le CENTRE tIE FORMATION SERICICOLE POUR L'ASIE El LA REGION DII PACIFIQUE se 

trouve sur le campus de I Universit dAgriculture du Sud de In Chine. S Guangzhou, 
en Chine. 11 sagit dun projet rgionaI chinois sous lgide du Programme des 

Nations Unies pour le Développemcnt (P.11.0.0.), de lOrganisation des Nations Unies 

pour lAgriculture et lAlimontatjon (O.A.A.) et du Gouvernement chinois. Cinq stages 
de format ion ont dj5 eu lieu de 1982 5 1986. IIS ont accueib ii 86 stagiai res repré— 
sentant des Etats dAsie et de La Rgion du Pacifique 	Bangladesh, Birmanie, Inde, 
Lnd,ncsie, Npal, Pakistan, Philippines, Srilanka et Thallande 	or d'autres 
rgions : Egypte, Liban, Madagascar, Rwanda, Turquie et Vnzuela. Ce stage de forma-
tion sera rocondujt en avril 1987. 

Le Professeur WU Weiguang, Directeur du Centre de Formation Séricicole, est on 
spêcialiste de In physiologie de linsecte rputi. Lea quatre cours obligatoires 
duront in priode de stage sont 	lélevage du ver S soie, Ia culture du mrier, le 
grainage et les maladies du ver S soie. Ces cours sont dispenses par des professeurs 
et des maitres de conference ayant one grande experience de lenseignement. De plus, 
des scientifiques cCUbres en Chine et S l'Ctranger ont Cté invites S donner des 
conferences sur des questions spécialisées et de nombreux aspects de Ia science 
SC r i c i c o Ic 

Le materiel d'enseignement fourni par le Centre eat de caractSre tropical et 

subtropical et Ic stage so caractCrise par Ia combinaison de in thCorie et de la 
pratiqe. Los stagiaires Ctrangers ont l'occasion de faire un voyage d'Ctudes dana 
diflCrentos regions sCricicoles de Ia Province du Guangdong, Chine. us ont tous 
exprimC leur satisfaction prnfonde S l'Cgard de lactivitC de formation. 

Le Couvernement chinois a consacrC 2,3 millions de yuan (RMI3) pour timplanta—
tion de cc centre, Un Cdifjce de 2 200 m2 de surface a etC b5ti, comprenant des 
salles de conference, des laboratoires ci des magiinneries. Deux hectaros de mriers 
ont CtC plantCs. tin dortoir de plus de vingt chambres individuellos avec air condi—
tionnC ci salle de bain, a etC amCnagC. 

Le I'.N.U.D. a fourni so Centre pour plus de 500 000 $US dCquipement destinC 
S I ensoignement et S Is rechercho scientilique. 

L'O.A.A. envisage de publier des manuels de sCriciculture de 250 000 mots en 

anglais, des vidCocassettes sCricicoles dune durCe de 200 minutes et on ensemble 
de diapositives sur Ia sCriciculturo en Chine, to tout compile par le Centre. Cet 
ouvrsge contribuera S Ia promotion et au dCveloppement des Cchanges universitaires 

pour Ia science et Ia tochnologie sCricicoles entro La Chine et les divers pays du 
rnonde. 



ASSOCIATION INTERNATIONALE DE LA SOlE 

Le Conseil de Direction de lAssociation Internationale de Ia Sole, dont Ii 
C.S.I. est membre co-opté, so tiendra du ( au 11 mai 1987 	}langzhou, on Chine. 

ATELIER "GENETTOUE Dli DEVELOPPEMENT. BIOCUIMIE El BIOLOGIE Dli VER A SOIE"(GRECE) 

Cot atelier initialement prvu pour i e mcis d'avril 1987 ,i 4t6 reporté en 1988. 

liNE NOUVELLE ESPECE Dli GENRE DERMESTES 7 

Le Oncteur C. RAJA COPAL RED[)Y (l)partemeriL de Sériciculture, Gouveriioment de 
I'Etat dAndhra Pradesh. lode) onus cofnmuniquo qu'un insocte du genre.Dermestes a 

identifi6 mmmc un prédateur a Ia lois des chrysal ides vivantos, des papil Ions 
et des oeufs fraichomnent pondus de Bornyx niori. 

REVUE DES LIVRES 

Nous avons reçu le Iivre "LECTURES ON SERICULTURE" do Oucteur C. I1.ORAIAH, pubi ié 
par Suramya Publishers, Bangalore. 

Cot ouvrage rassomble Ic teXte du Coors de Sriciculture ilispensé a I'Universim 
de Bangalore, Département de Sériciculturo. La caractéristiquo de cot ouvrage ('at 
de reprendre de maniro synthétiquc I'cnsemble des questions posées par Ia Srici- 
culture, le ver 	scmie Ct le mürior. On y trohivo rassemblé aussi bien cc qui concerno 
l'élevage, Ia biologie. Ia physiologie, Ia génétique quo I 'economic 	ii contient 
un chapitre concernant I'utilisation du Ver S Sole commo modSlo biologique. II compte 
de plus des rCférences d'articles Ct douvrages rCcpnts. 

Cot ouvrage est dun grand intérCt pour los Ctudiants qui veulont s'initier S 
Ia sériciculture et/ou Ia recherche fond;mmontale. 

LECTURES ON SERICULTURE 
C. BORAIA1I 
Suramva Publishers 
19/5-I, I Main, I Cross, Jayamnahal Extension 
BANC.ALORE 560 046 
Indo 
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SILK AND SERICULTURE INFORMATION 

INTERNATIONAL SERICULTURE TRAINING IN CHINA 

The REGIONAL SERICULTURE TRAINING CENTRE FOR ASIA AND THE PACIFIC located on the 

campus of South China Agriculture University, Guangzhou. China, is cosponsored under 

the regional project by the United Nations Development Programme (U.N.D.P.), the Food 

and Agriculture Organization of the United Nations (F.A.O.) and the Chinese 

Government. Five training sessions (1982-1986) have been conducted with 86 partici- 

pants from various countries of Asia and the Pacific Region 	Bangladesh, Burma, 
india, Indonesia, Nepal, Pakistan, Phillipines, Srilonka and Thailand, and from other 

regions: Egypt, Lebanon, Madagascar, Rwanda, Turkey and Venezuela. The training 

session continues to operate in April 1987. 

Prof. WIl Weiguang, Director of the Sericulture Training Centre, is a well-known 

insect physiologist. The major subjects provided for are Silkworm rearing, Mulberry 

Cultivation, Silkworm Egg Production and Silkworm Diseases, on which lectures are 

given by well-experienced professors and lecturers. In addition, lectures on special 

topics and other branches of sericultural science are given by professors who are 
famous at home and abroad. 

The teaching material provided by the Centre is of tropical and sub-tropical 

character; the teaching method adopted is characterized by integration of theory 

and practice. Foreign trainees have the opportunity to visit silk-producing areas 

of different types in Guangdong Province. China. They all find satisfaction during 

the period of training. 

The Chinese Government has allocated 2.5 million yuan (liMB) for the establish-

ment of the Centre. A building of 2.200 m2 including lecture rooms, laboratories and 

silkworm rearing rooms has been constructed; 2 hoctares of land tapped for a new mul-

berry plantation: a new dormitory with 20 single rooms equipped with air-conditioning 
and bathroom services. etc. 

The U.N.D.P. has provided the Centre with over 500,000 US$ worth of equipment 
for teaching and scientific research. 

The F.A.O. is about to publish a series of sericulture manuals of 250,000 words 

in English, sericulture videocassettes for 200 minutes and lantern slides on China's 

sericulture compiled by the Centre, which will contribute to the promotion and deve-

lopment of academic exchanges in sericultural science and technology between China 

and various countries throughout the world. 



INTERNATIONAL SILK ASSOCIATION 

The Directing Board of the International Silk Association, of which T.S.C. is 
a co-opted member, will meet from 6th to 11th May 1987 at Ilangzhou, China. 

WORKSHOP ON DEVELOPMENTAL GENETICS, BIOCHEMISTRY AND MOLECULAR BIOLOGY OF THE 
SILKWORM (GREECE) 

This workshop previously scheduled in April I87 has been postponed to 1988. 

A NEWLY FOUND SPECIES OF DERMESTES GENUS? 

Dr. C. RAJA GOPAL REDO? (Department of Sericulture. Government of Andhra 
Pradesh, India) let us know that an insect of Derrnestes genus has been identified, 

which attacks Bombyx mori alive pupae moths and newly laid eggs. 

BOOK REVIEW 

Dr. C. IIORAIAII has Sent US his book "LECTURES ON SERICULTtIRE" published by 
Suramya Publishers, Bangalore. 

In this book are compiled the lectures delivered at the Department of 
Sericulture, Bangalore University. Its main advantage is to present in a synthetic 
manner all the questions concerning sericulture. silkworm and mulberry. It gathers 
articles on different topics such as silkworm rearing, biology, physiology, genetics 
as well as economics and includes an article on the utilisation of the silkworm as 
a biological model. Further, relerences of recent works and publications are given. 

This book will be very useful to every student who wishes to get conversant with 
sericulture and/or basic research in this field. 

LECTURES ON SERICULTURE 
G. BORATAH 
Suramya Publishers 
19/5-1, 1 Main, I Cross, Jayamahal Extension 
BANGALORE 560 046 
India 
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Sericologia, 1987, 27-1, 21-19. 

CONSUMPTION AND UTILIZATION OF FOOD BY OAK-TASAR S1LI(WORM, 

ANTHERAEA PROYLEI JOLLY (LEPIDOPTERA 	SATURNIIDAE) 

BIREN RANA, B. PRASAD & M.P. NIGAN 

Regional Tasar Research Station, 
IMPHAL - 795002 

Tndia 

/1 feeding trial ofAntheraea proylei Jolly was conducted on the 
foliage of Quercus serrata Tunb. to determine its food conswnp-
tion, utilization and "ate of growth at each of five successive 
larval instars. in a period of about 36 days of its larval life, 
the averaae cumulative consumption was 72.88 qms. The quantity 
of food conswnptior increased with increase in aae of worm and 
reached its peak in the fifth instar (83 5.). The assimilation 
and tissue growth were positively related to the amount of food 
consumed. With the advancement of age, the coefficient of utili-
zation declined whereas the tissue growth efficiency and the eco-
logical efficiency rose up to fourth instar and decreased there-
after. 

INTRODUCTION 

Antheraea proylei Jolly 	is a 	sericigenous insect of economic importance 
which feeds on the leaves of Quercus serrata Thunb. The food plant grows luxuriantly 

in nature in the North-Eastern Region of India and holds a great potential for the 
production of nak-tasar silk. Studies on consumption and utilization of food 

by insects are essential for proper understanding of the physiology of host selection 
and nutrition in insects (Waldbauer, 1964). Studies have been made on these aspects 
with regard to several insects by workers like Evans (1939, a), Waldbauer (1964, 

1968). Mukerji & Guppy (1970). Latheel & Harcourt (1972), Bailey (1976), Peers 
Chand (1979), Palanichamy (1979), Yadava et at. (1979), Harlan & Pandian(1980), Vats 
& Katishal (1982) but only 	few scattered information on the consumption and utiliza- 
tion of food in sericigenous insects are available like Kapil (1963, 1967). Poonia 

* Present address to whom all correspondences should be made 

life Sciences Department, University of Manipur, IMPHAI - 795003, IndIa. 

II 



(1968) and lleddy & Alfred 	(1969) in Phi'loscvvia ricni;Schroeder (1971, 	1972) 
in Hyalophora cecropia and Piattisarnia cecrooia;Ilorie & Watanabe (1983) lnBomhyx mon 

and Yadava et at. (1983) in Anthero.ea proylei. 

The present study, therefore, is an attempt to determine instar-wise consumption 
and utilization of food by the s I lkworm with reference to the cocoon-shell 
product ion. 

MATERIALS AND METHODS 

Disease-free Inyings of Aotberaea proylel were obtained from Regional Tasar 

Research Station, Imphal. After hatching, four replicates, each consisting of 

fifty 1st instar larvae were weighed in a single-pan balance (OWALABOR) and 
mounted on twigs of Quercus serrata having uniform size, number and weight. Twigs 

were Inserted in bottles filled with water to avoid wilting of leaves. Control 
sets 	identical to each of the four replications were also maintained to determine 
the loss in weight of leaves due to dessication. Besides, a 	reserved 	batch 
of worms, having the same age and size and reared under identical conditions. 
was also maintained to replace the weak and dead larvae during the course of 

the study. The leaves were changed everydavand the amount of ingestion, egestion 
and larval weight were measured and recorded except during the mounting period. 
The daily food consumption was estimated, following the gravirnetric method of 
Waldbauer (1968) 

The IPB formula of Perrusewicz and Mac Fayden (1970) was used for calculation 
of food energy assimilation. A = C-F and respiration, Ii - C-(F+P) 	where C 
food consumption, F = food egestidin and P = increase in body weight. 

The data on the assimilation and the gale in weight were converted to coeffi-
cient of utilization and growth, following the evaluat ions given by Evans (1939). 

Coefficient of utilization or approximate - Assimilation 
x tOO 

digestibility (AD) 	 Ingestion 

Ecological growth efficiency or efficiency 
Tissue growth x 100 

of conversion of ingested food to body 
Ingest ion 

substance (ECI) 

Tissue growth efficiency or elliciency of 
conversion of digested food to bo 	

Tissue growth 
dy 	 - 	 x 100 

substance (ECD) 	
Ass imi lat ion 

S.E. was computed on the basis of four replications. 

RESULTS AND DISCUSSION 

The instar-wise ingestion, assimilation and utilization of food and Its distri-
bution in the pupa and cocoon shell were determined in the present investigation. 

The amount of food ingested and assimilated, the tissue growth and the food oxidised 
for all the larval instars are expressed in Iresh weight in Table I. The consumption 
of food increased as per weight and age of the worm. Maximum consumption (82.79 7) 
was recorded in the fifth-instar larva. Similar results were reported by Bailey 
(1976) in Mamestra cortfiqurata , Poonia (1978) and Reddy and Alfred (1979) in 
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Philosc,jnia riciin'. Prem Chand (1979) 	in T)iacrttio obiiqua, 	Palanichamy 	(1979) In 
Euvterote noll.i'feoa,Yadava e( al 	1979) in °reeia 	'assfone,fiarian & Pandian (1980) 

Danaus chrysippus, Vats & Kaushal (1982) in Pior -"s brarsicae and Yadava et a?. 
(1983) in Antheraea People?. The present findings are in line with those of Yadava 
et al. (1983) except that, the former study was carried out in spring season on 

fresh weight while the latter in winter on dry weight basis. The values thus 
obtained are different as such. 

In the insects, assimilation is the total quantity available to be incorporated 
as body substance or to be metabolized for energy (teddy & Alfred, 979). AssimIla-

tion was recorded to be highest in 5th instar (78.41 7,) and was found to be related 
with the amount of food consumed. This finding is in agreement with those of 
Vats & Kushal (1982) and Yadava et a?. (1983). The average consumption by a 
single larva during its entire larval period was 32.88 g.  of which 55.73 7 was 
assimilated, teddy & Alfred (1979) also reported 62.15 7. assimilation during 
the last larval instar in Philosanija ricini. 

There is a marked increase in the body weight with an increase in the age 
of the larva, reaching the maximum tissue growth (76.91 7.) in the filth instar. 

2-3 days before cocooning. Live weight attained by the larva in the successive 
larval instars rose, more or less proportionately up to 4th Tnstar in comparison to 
the food consumption during the same period (Fig. 1 & 2). Evans (1939-a) in Pieris 
hrassicae,Aqlias urticae and Malacosorna neustria and Poonia (1978) in Phi losamia 
ricini have also obtained similar results. 01 the total assimilated food, 60.28% 

was converted to the body substance and 59.72 7. metabolized. Similar results 
on the tissue growth percentage have also been reported by Pandian (1973) in 

cya t'eiox and teddy & Alfred (1979) 	in Phil,osarnia rc?ni. The average larval 
weight of mature larva in the 5th instar was found to be 17.16 ± 0.15 g.. while 
cocoon weight, pupal weight, shell weight and shell ratio were recorded to be 
6.89 ± 0.108, 	6.10 ±0.09 P. 0.79 ±0.02 g and 11.40±0.09 	7, respectively. 

The quantity of food utilized during different larval instars is expressed in 
terms of coefFicient of utilization or approximate digestibility 	'Table 11) which 
was negatively related to the amount of food consumed. The highest percentage 
of utilization (83.88) was obtained in the 1st instar while the lowest percentage 
(52.80 7.) was obtained in the 5th instar larva. The highest utilization in early 
instars may be due to the fact that young larva are generally selective feeders 

and feed on the young and succulent leaves which are easier to digest. The old 

instar larvae on the other hand, are less selective in feeding and ingest mature 
leaves including leaf-veins with thick crude fibres whIch are not digestible, 
resulting in the decl me of approximate digestibility (AD). Similar results of 

decline in AD as per the age were reported by Evans (1939 b), Kapil (1963), Waldbauer 
(1968), Poonia (1978); Yadava et a? . 	(1979, 	1983) and llorie & Wataoahe (1983) 
in different insects. The mean value of Al) for the five larval instars in Antheraea 
proylei on fresh weight basis was found to be 71 7., whereas the same value on 
the dry weight basis was 62 'I. (Yadava eta? . . 1983). 

The mean value for the elliciencey of conversion of digested food (Ed)) 
into living tissue was 34 7.. This value increased from the 1st to the 4th instars 
and thereafter declined in the 5th instar ('fable 10. The lower value of Ed) 
in the early instars may be due to the fact that a sma1lr portion of the digested 
food is used for tissue growth and more for its maintenance while in the later 
stage the metabolic rate is higher than the early stage and hence more of the 
digested' food is available for conversion to body tissue. Similar results were 

reported by f.fukerji & Guppy (1970), LaLheef & Harcourt (1972). Bailey (1976) 
and Yadava e( al. (1979). Vats & Kaushal, (1982) observed gradual rise of ECD 
from the 1st to the 5th instars in Piers hrassicae willie Schroeder (1971 & 1972) 
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and hone & Watanabe (1983) recorded 56.2 7.; 49 ± 8 7 and 52 - 53 7, in Ryalophora 

cecropia,Pl.at?lsoJvl'a cecroola and Bornbyr mori 	respectively. Yadava et a?.. 	(1983) 

reported 1.53 - 16.64 '1, ECD in Antheraea proylei which is quite low as compared to 

the present findings (16 - 47 7,). The efficiency of conversion of digested food 

into cocoon, pupa and shell were recorded as 16.95 ± 0.17 7., 15.02 ± 0.14 7. and 

1.93 ± 0.03 7,  in Antheraea proylel. Hone & Watanabe (1983) reported 26.3 'I. ECD 

in male and 23,9 '4 ECD in female cocoons and 20.7 7, and 24.7 7. ECD in the male 

and female pupae of flom'ris mo"- f. 

The value of the efficiency of conversion of ingested food into the body 

substance (ECI) follows the pattern of ECI). There was consistent increase from 

the 1st to the 4th instar and decrease thereafter. This decline may be associated 

with energy consuming physiological activities associated with the approach of 

larval maturity. Similar patterns were observed by Bailey (1976) in Ma'nestro 

confiqurata and Yadava of, l. 	(1979) in P.'1.o.antia ri'cn' . 	The 	latter obtained 
low values of FiCI from the 1st to the 4th instar (1.4 - 6.9 7,) in An ev'an" 

proyie". The mean value of ECI over the entire larval period was 23 7.. Waldbauer 
(1964) reported this value to be in between 20 - 30 '7, in Menduca sexta. Bailey 

(1976) observed variation in ECI within and between instars on different food 

plants which are influenced by the digestibility of the food, its nutritional 

value and the level of nutrient intake (Waldbauer, 1964). hone & Watanabe (1983) 

reported 22 -23 7,  ECI in the mature larva of Bomhyx mor . The values of ECI in 

cocoon and pupa were found to be 9.45 	0.002 'I, and 8.37 	0.01 7, while those in 

Bombyx rsori were 10 - it 7. and 9 - II 'I. (hone & Watanabe, 1983). 
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Instar 	 Consumption 

Age 	larvaire 	 Consomination 

Egestion 	 Assimilation 	 Tissue 	growth 

Ejection 	 Assimilation 	 Croissance 	des 	tissus 

Respiration 
Respiration 

0.205 	±0.007 0.033 	±0,003 	 0.172 	±0.005 0.028 t  0.003 0.145 ± 0.007 

II 	 0,776 	±0.017 0.168 	±0.003 	 0.608 	±0.017 0.188 ± 0.003 0.420 ±:0.017 

III 	 2.594 	±0.066 0.736 	±0.003 	 1.856 	±0.053 0.563 ± 0.018 1.193 ± 0.047 

IV 	 9.972 ± 0.368 2.839 	±0.110 	 6.132 	±0.250 2.900 ± 	0.115 3.232 ± 0.600 

50.334 	±0.562 28.483 	±0.534 	 31.850 	± 0.364 12.583 ± 0,350 19.267 ± 	0.334 

± 	Values 	indicate standard error. 
Valeurs 	indiquant 	licart-type 

Table 	1. 	Average consumption, egest ion, 	ass imi lation. 	tissue growth and 	respiration 	in 	the larval 

instars of Antherae 	DroLlei' fed on Quercus serrate leaves. 

(fresh weight 	in gram). 

Tableau 	I. 	Conoommation, jection 	et 	assimilation mryenne, 	croisoar:e 	des tissus 	et 	respiration au cours 

des différents ages larvairee de 	lAntheraea proyle, nourri 	de feullies de Querous serrate (poids en gramnies). 



Instar 

Age larvaire 

Approoi.ate Digestibility 

(60 	) 

Digestibilit6 

Approniaative 

(AD 6) 

Efficiency of Conversion 

of ingested food ((Cl 6) 

Efficaciti de conversion 

de 	Ia nourriture 	ingre 

((CI 6) 

Efficiency of Conversion 

of digested food ((CO 6) 

EfficacitO de conversion 

de 	Ia nourriture digr0 

((CO 6) 

I 83.88 	± 	0.24 13.48 	± 0.88 16.09 ± 	1.18 

II 18.31 	± 	0.57 24.27 	± 0.65 31.01 ± 	0.94 

III 71.58 	± 	0.62 25.61 	± 0.95 35.76 ± 	1.08 

IV 68.34 	± 	0.22 32.37 	± 0.83 47.37 ± 	1.36 

V 52.80 	± 	0.52 20.85 	± 0.37 39.50 ± 	0.91 

Cocoon - - -- - 9.45 	± 0.02 16.95 ± 	0.17 

Pupa - - - - 8.37 	± 0.01 15.02 ± 	0.14 

Shell - - - - 1.08 	± 0.01 1.93 ± 	0.03 

± Values indicate standard error. 
Valeurs indiquant 1cart-type. 

Table TI. Mean efficiency of food utilization by the larvae of Anheraea proylei 
fed on Quercu.y aerrata leaves. 

Tableau II. Efficacit4 moyenne de lutilisation de nourriture par ten larves de 

Ant Veraea p"o?jle-i nourries de fenilles de Ouercus serrata. 
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Traduct ion 

CONSOMMATLON ET tJTILISATLON DE LA NOIJERITURE PAR LE VER A SOLE 

TUSSAH DU CHENE ANTHERAEA PROYLEI JOLLY (LEPIDOPTERA : SATURNILDAE) 

BIREN RAMA, B. PRASAI) et M.P. NICAM 

Reqional Tasar Research Statin, 
fmphai 798 002, 

I nde. 

Pious avons conduit une expdrience de nourrissaqe des larves 
d'Antheraea proylci Jolly area des fenilies de Quercuc serrata 
ThunL. pour ddterminer quels soot la conscmnation, l'uiilisation 
et Ic taux de croissance a chaque age larvaire. cur une pdriodc 
de vie larvaire d'ewipon 36 jours, la c0050mTnation moyenne cumu-
ide cot de 72,88 p. La consommation de nourriture augrnente avcc 
1 'age du ver d soje et atteint non. maximum an LRme age (83 %). 
L'asimiiat ion et La croissance des tissue soot lides positive-
mont a la quantitd de nourriture consomrade. /10cc i.e vielilisse-
ment, Ic coefficient d'utiiisation diminue alors quo l'efficacitd 
de croissance des tissus et l'efficacitd dcoiogique augmentent 
jusqu'au 4dme age et diminuent ensui;te. 

INTRODUCTION 

Antheraea proylei Jolly eat no insecto séricighne important du point de vue 8co-
nomique, qui cc nourrit des {euilles de Quercus serrata Thunb. La plante nourricire 
crott de rnanjhre abondante a 1 tar naturel dans le Nord-Est de I Inde et repr8sente 
Un potentiol important pour la production dc sole tussah. Los kudes our la consomma-
tion et l'utilisation de la nourriture soot essentielles pour comprendre In physiolo-

gic du choix de Is plante h6te et de la nutrition chez les insectes (Waldbauer, 
1964). l)es /1tudes out k6 (sites cur ces aspects chez plusieurs insectes par des 
chercheurs tols que Evans (1939 a), Waldbauer (l9f4, 1968), Nukerji Ct Guppy (1970), 
l,atheef et llarcourt (1972). IIai Icy (1976). Prem Chund (1979), Palanichamy (1979), 
Ydava et at. (1979), harlan et I7sndin (1980), Vats et Kaushal (1982) mais on ne 
dispose qcie de quelques informations fragmcnt,es cur la consommatjon et lutilisatior, 
de In nourriture chez leo insectes s6ricigenes 	Kapil (1963, 1967), Poonia (1968), 
et Reddy et AlIred (1979) chez Phiioamja ricini, Schroeder (1971, 1972) chez 
Hyalophora aecroria ct  Platynamia cecropia, Ilorie et Watanabe (1983) chez Borobyx mon 
et Yadava et al. (1983) chez ilntheraea proyl.ei. 
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La prsente etude a donc 6t6 entreprise pour dtterminer [a consommation et 

lutilisation de Ia nourriture par le ver 5 soie A chaque Age larvaire, on prenant 

en compte Ia production do solo. 

MATERIEL ET METUODES 

Lea pontes samoa do Antheraea proyleE ont 6t6 lournies par Ia Regional Tasar 

Research Station, Imphal. Apr's l'cloion. quatre lots, chacun constitl)6 de 50 

larves an Icr age, ont 6t6 pesa sur one balance (Owalabor) or dispusis aur des 

rameaux do Quercus rerrata unilormes en ;iille, on nombro et on poids. les ranleaux 

sont I nsrés dans des boute ii lea riispl I os d rau pour iv I L yr quo los leo i 1 lea no so 
f1trissent. Des lots temOins ident iques 	chacun des qnatre lots de branches ont 

ga1ement k6 gardês pour dterminer Ia porte do poids des bullIes due ?j [a desaica- 

Lion. En outre, on lot do vera 	sole de memo Age et mme tail le a 6t6 6.lev6 2i part 

pour remplacer lea larves faibles on mcrros pendant Ii dnre de l'exprlence. Lea 

feuilles sont remplaces chaque jour et l'ingestion. Ia digestion et le poids 

larvaire ont 6t6 mostjrLi et onregistrés, saul pendant lea muos. La consommation 

quotidienne do nourrit,Ire a été calculie en suivant Li mthode gravimétrique do 

Waldbauer (1968). 

La formule IBP do Petrusewicz et Macladyon (1970) a 6t6 utilise pour le calcul 

de 	I 'assimilation en 6nergie de Li nourri cure (A = C - I') ci de Ia respi rat ion 

(R = C - (F a P)) o6 C 	la consoismaf ion de nourriture, F 	I 'dgestion do nourriture 

et P = I 'auginenrat ion du poids ccirporel 

lea valeurs do I 'assimilation et (IC gain de poids ont k6 converties en coelti-

dent dutilisatmon et do croissance. scion lea equations de Evans (1939). 

Coefficient dutiliastion on do 	Assimilation 
x 100 

digestibilit6 approximative (Al)) 	Ingestion 

Efficacité de croissance ecologique nu 
Croissance des tissus 

efficacit6 de conversion do Ia nourriture - 	 x 100 
I flC St on 

ingre en tissus corporela (F.Cl) 

Efficacit6 do croissance des lissus on 
Croissance des tissus 

efficacit6 do conversion do Ia nourriture - 	 x 100 
Ass mu lot ion 

digre en tissus corporels (ECD) 

L'cart-type a 6L6 calcuLi sor Ia base do qoatro répétitions do l'exprience. 

RESLILTATS ET DISCUSSION 

L'ingestion, l'issimilation ot l'utilisation do l a nourriture 	chaque ige et 

sa repartition dana Ia chrysalido ci Ia coque soyeuao sont d6termines to cours do 

cette etude. La quantit6 de nourriture ingre, assirniLie, Ia croissance des tissus 

et Ia nourriture oxydiLi sont exprimes on poids de matire fratche pour chaque 3go 

larvaire dana Ic Tableau I. La consommatirin do nourriture .iugmente aver Ic poids et 

avec I'ge du ver a sole. La consummation maximum (82,79 '4) a 6L6 enregistre nu Sème 
age. Des résultats similaires ont áté obtonus par Bailey (1976) chez Mainestra confi-
gurata, Poonia (1978) et Reddy et Alfred (1979) chez Phi onama ricni . Prom Chand 
(1979) chez Diacrisia obliqua , Palanichamy (1979) chez Fupterote mollifera. Yadava 
et at. (1979) chez Pieris brassicae. Marian et Pandian (1980) chez Dat-tans chrysippus. 
Vats et Kaushal (1982) chez Pieris brassicae et Yadava et at . ( 1983) chez Antheraea 
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prautai. Nos résultats sont comparables h ceux de Yadava et al. (1983) 71 1 exception 
du fait que notre étude a 4t6 conduite au pritiiernps, et en prenant comme base la 

matire fraiche, alors que I étude de Yadava et al. a été effectuóe en hiver, sur 
In base de la matière sèche. Les valeurs obtenues snot donc di[ferentes. 

Choz les insectes, Iassimilatjon représente La quantité totale disponible pour 
étre incorporée dans les tissus on métabolisée pour produire de I 'énergie (Reddy et 
Alfred. 1979). L'assimilatjon La plus clevee est enregistréo au 5me 71ge (78,41 7.) 

et est fonct ion de Ia quantité de nourriture coosommée. Ce résultat est en accord 
avec ceux de Vats et Kaushal (1982) et de Yadava aL al. (1981). La consommation 

moyenne par larve pendant la totalité de la période larvaire est de 72,88 g dont 
55,73 7. sont assimilés. Reddy et Alfred (1979) ont égalenient onregistré 62,15 7. 
dassimilation au cours du dernier 71ge larvaire chez Phflosanna ricini. 

Le poids corporel augniente de façon marquee avec l71ge de la larve, la crois-
sance maximale des tissus est atteinte au 56me 71ge (76.91 7.), deux 71 trois jours 
avant le filage dii cocon. Le poids des larves vivantes augmenre (usqusu 4me 71ge, 
plus ou moms prc'porrionnellement 71 la  consommation  de nourriture pendant lamCrne 
pCriode (Fig. I et 2). Evans (1939 a) a obtenu des résultats similaires. chez Th.eris 
brasacaa, Aglias urticae et Matacosorna neuctria, et Poonja (1978) chez Philosamra 
ricini 40,28  7, tin total de la nourriture assimil6v sont convertis en tissus et 
59,72 7. sont mCtabolisés. Pandian (1973) chez Oxya velox Ct Reddy et AlIred (1979) 
chez Phtosomia ricini, ont obtenu des rCsultars similaires sur le pourcentago de 
croissance des tissus. Le poids Larvairo moyen dune larve mature au Sème 71ge est 
de 17,16±0,35 g alors que Ic poids du cocon, Ic poids de la chrysalide, le poids de 
la coque soyeuse et la tichesse soyeuse sont respectivemerir de 6,89±0,10 g, 
6,10±0,09 g. 0,79±0,02 g ci 11,40±0.09 7.. 

La quantitC de nourriture utilisCe au cours des dilfCrents 71ges larvaires est 
exprimCr en termes de coeFficient d'titilisation on digestibilitC approximativo 
(Tableau 11), laquelle est reliCe nCgativement 71 is cjuantitC de nourriture consommCe. 
Le plus fort pourcentage dutilisation (81,88) est obtenu au icr 71ge CL le plus 
faible (52,80) au 571me 71ge. i'utilisatioii trs Importante dans les premiers 71gos est 
peut-Ctre due au fait que les jeunes larves sont en gCnCral plus sClectives et so 
nourrissent des feuilles jeunes et tendres qui sont plus ladles 71 digCrer. Au 
contraire, les larves plus 71g6es sont mains selective5 et mangent des feuilles 
matures indigestes y compris les nervures qui sont faites de fibres Cpaisses et 

grnssières non digestibles. Ceci provoque la diminution de la digestibilité approxi-
mative (AD). Des rCsultats similaires concernant la diminution de Al) avec 1'71ge ont 
etC obtenus par Evans (1939 b), Kapi I (1961), Waldbauer (1968), Poonia (1978), Yadava 
et al. (1979, 1983) et hone et Watanabe (1981) chez dillCrents insectes. La valeur 
rnoyenne de AD pour lea dm 9  71ges larvaires chez Antheraea proylei sur la base de is 
moti71re fraiche est de 7 7., alors que la mCme valour sur la base de la matiCre sche 
est de 62 7. (Yadava et al. , 1983). 

La valour moyenne dc(licacitC de conversion de In nolirritlire digCrCe (ECD) dans 
les tissus vivants ost de (Li 7.. Cette valour augmoitte du br au Lieme 71ge et diminue 
ensuite au 5Cme 71g (Tableau II). La valour ECI) plus laible an cours des premiers 

71ges est peut-Ctre due au fait que seulo une petite partio de la nourriture dig6r6e 

est utilisCo pour Ia croissanco des tissus, et que la majeure partie est utilisCe 
pour l'entretien tandis que dans les derniers 71ges, le mCtabolisme a un taux plus 

ClevC et la nourriture digCrCe est donc plus disponible pour Ctre convertie en tissus 

corporels. Des rCsultats simitaires ont etC obtenits par Nukerji et Guppy (1970), 
Latheel et- llarcourt (1972). Bailey (1976) et Yadava at at. (1979). Vats et Kaushal 
(1982) ont observe une augmentation progressive de ECD du icr au 5me age chez Plans 
brassfcaa alors que Schroeder (1971 et 1972) et hone et Watanabe (1981) ont enregis-
trC 56,2 7., 491:8 'I, et 52-53 7, rospectivement chez flijalophora cacropia, Piatysairta 
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cecropia et Bornbyx mon. Yadava et al. (1983) ont enregistr6 un EGO do 1,53-16,64 'I, 
chez Antheraea proylei ce qui est trs faible comparativement a nos propres rsultats 
(16-47 7.). L'efficacit4 de conversion on cocon, chrysalide et coque soyeuse de Ia 
nourriture digre donne les valeurs suivantes 	16,95±0,17 7., 15,02±0,14 7. et 
1,93±0,03 7 chez Antheraea proylei . hone et Watanabe (1983) ont enregistr6 un EGO 
de 26,3 7. chez Ic cocon male ci de 23,9 7. chez le cocon fernelle, et de 20,7 7. ci 
24,7 7. chez les chrysal ides male ci femolle de Oombyx mon. 

La valeur do Pefficai:Lt6 de conversion de La nourriture ingérée on tissus cor—
porels (ECI) suit Ia mmo courbe que ECI). On observe one augmentation importante du 
let au 4ème age et ensuite one diminution. Ce dc1in pout kre he lux activitCs 
physiologiques consommatrices dCnergie correspondant 	lapproche de Ia maruritC 
larvaire. Des résultats similaires ont CtC obtenus par Bailey (1976) chez 4amestra 
confiqurata et Yadava of aZ. (1979) chez Philocamia nicini. des derniers ont obLenu 
des faibles valeurs pour ECI du Icr su 4ème Cge (1,4 	6,9 7.) chez Antheraea proylei. 
La valeur moyenne do ECI sur toote a période larvaire est de 23 7,. Waldbiuer (1964) 
a obtenu de 20 5 30 '/ pour ceLlo mCme valeur cliez Manduca aexta . Bailey (1976) a 
observe des variations de ECI ;in coors des diflCrents Sges sur difiCrentes plantes 
nourrieières, ce qui montre linfluence de ha digestibilitC de Ia nourriture, de Ca 
valeur nutritionnelle et de Importance des repas (Waldbauer, 1964). Hone et 
Watanabe (1983) ont enregistrC on ECI do 22 5 23 '/, chez Ia larve mature de Bombyx 
mon. Los valeurs ECI pour Ic cocon ci a chrysalide sont de 9,45±0,02 7. et 
8,37±0,01 7. tandis qu'eI les sont (Ic 10 5 11 7. et do 9 5 11 7. chez Bombyx mon. (hone 
et Watanabe, 1983). 
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INFLUENCE OF MULBERRY VARIETIES ON COCOON WEIGHT, OVARLOLE LENGTH, 

OVARIOLE EGG NUMBER AND FECUNDITY IN SILKWORM, BOMBYX MORI L. 

R. COVINDAN, S.B. HAGADUM, C. RHEEMANNA and T.K. NARAYANASWAMY 

Department of Serioulture, 
College of Agriculture, 

University of Agricultural Sciencec, 
Dham'ad 580 005, 

India. 

Leaves of si.-r varieties of mulberry - Sl0, 336, 547, 554, 
Kanva-2 and Mysore Local were fed separately to three hivoltine 
breeds vis., NB4D2, NB? and NBI8 of Bombyx Mori 5. starting from 
brushing till ripening and their effect on cocoon weight, ova-
note length in moth, number of eggs per ovariole and fecundity 
per female have been presented and discussed. 

INTRODUCTION 

The performance of silkworm, Bombyx Mori L. is known to vary depending on the 
varieties of mulberry used as food source, thereby implying that certain varieties 

comparatively support better for optimum growth and development of the worms (Koul 
Opender et al ., 1979; Ilari et at., 1985; Narayana Gowda et at., 1986). This fact is 
also evident in case of eri silkworm, Samia cynthia nicini Boisduval fed on different 
varieties of castor (Dookia, 1986). As such it was felt necessary to evaluate the 

important cultivars of mulberry grown in Karnataka to know their effect on currently 
reared approved bivoltine breeds of silkworm, B. Mori as measured by certain seed 
technological parameters such as cocoon weight, ovriole length in the moth, number 

of eggs per ovariole and fecundity per female and the results of the study are 
presented in this paper. 

MATERIAL AND METHODS 

The leaves of six varieties of mulberry - 530. S36, S41, S54, Kanva-2 and Mysore 

Local grown as per package of practices (Knishnaswami, 1978a) were separately fed 

to worms of three currently reared bivoltine silkworm breeds in Karnataka namely 
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NB4D2, NB7 and NB18 from brushing till ripening and reared as per Krishnaswanii 

(1978b). Observations were recorded on cocoon weight, length of the ovarioles in the 

dissected moth, number of eggs in ovarioles and fecundity per female. The data were 

analyzed statistically and compared. 

RESULTS AND DISCUSSION 

The results on the influence of different varieties of mulberry on NB4D2, NB7 

and NB18 are presented and discussed as follows under concerned headings. 

Cocoon weight 

The mean single cocoon weight was maximum in NB18 (1.811 g)  followed by N87 

(1.763 g) which was significantly higher compared to that of N8402 (1.595 g) when 

the effect of varieties was ignored. 

S41 variety of mulberry gave the heaviest cocoon weight of 2.120 g  that differed 

significantly with S54 (1.879 g),  S36 (1.830 g) and other varieties. The cocoon 

weight was the same in Mysore Local, Kanva-2 and S30 varieties (1.470 to 1.568 g). 

With regard to the interaction effect of mulberry varieties and silkworm breeds, 

the maximum cocoon weight (2.104 g) resulted in NB7 breed reared on S41 which was 

statistically similar with the cocoon weight of NBI8 (2.206 g) on S41 and S54 (2.171 

g) that were significantly higher compared to the other cocoon weights (.1.282 to 

1.908 g) (Table 1). 

Length of ovariole 

NB7 breed recorded the maximum ovariole length (11.66 cm) in the dissected moth 

that was significantly more compared to that of NB18 (11.09 cm) and NB4D2 (10.93 cm), 

the latter two being same. 

S54 and S41 varieties yielded more ovariole length (12.106 and 11.856 cm) that 

was statistically more compared to that of other varieties. The minimum ovariole 

length of 10.240, 10.7Q0 and 10.930 cm was encountered in Kanva-2, Mysore Local and 

S30 varieties, respectively. 

Ovariole length was more in NB4D2 (13.080 cm) reared on S54 which seldom dif-

fered with that of the same breed on S41 (12.540 cm); N87 on 536 (12.040 cm), S41 

(12.340 cm), 554 (11.720 cm) and Kanva-2 (12.080 cm) and NB18 on 530 (11.700 cm), 

S36 (11.540 cm) and S54 (11.520 cm). however, the minimum length of ovariole was seen 

in NB4D2 raised on Kanva-2 (8.920 cm) that was statistically equal with NB4D2 on S10 

(9.800 cm) and Mysore Local (10.480 cm) and NB18 on Mysore Local ( 1).740 cm). 

Number of eggs per ovariote 

NB18, NB7 and NB4I)2 respectively had 74.57, 74.00 and 71.53 eggs per ovariole 

and these were statistically non-significant. 

More number of eggs per ovariole was observed in S16 (79.93) followed by S41 

(79.00) and S56 (75.46) and these were same while minimum was observed in Mysore 

Local (66.46) followed by Kanva-2 (67.60) and 530 (71.73) that remained on par with 

each other. 

The interaction effect between silkworm breeds and mulberry varieties gave 

the highest number of eggs per ovariole (82.80) in case of NB4D2 on S41 which did 
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not differ with the same breed on 536 (78.00), S54 (77.00); NB7 on S30 (76.70), S36 

(79.40), S41 (73.60), S54 (76.80), Kanva-2 (76.60) and also with NB18 on S30 (74.00), 

S36 (82.40), S41 (80.60) and S54 (72.60). The Lowest number of eggs per ovarian 

tubule (61.80) was found in NB4D2 reared on Kanva-2 followed by NB18 breed on the 

same variety (64.40), NB4D2 on S30 (64.60), NB18 on S54 (72.60) and NB7 on S41 

(73.60) (Table 11). However, Ozawa (1959) recorded 70 eggs to be deposited from each 
ovariole in the silkworm breed C 108. 

Fecundity 

Significant difference in fecundity did not exist amongst silkworm breeds, 
though maximum was observed in NB18 (526.94). 

STh variety of mulberry supported for maximum fecundity of 602.66 eggs. S41 and 

S54 caused similar fecundity (524.50 and 532.33) while Kanva-2 (464.11), Mysore Local 

(487.70) and 530 (480.00) yielded the same fecundity irrespective of the silkworm 
breeds. 

The highest number of eggs laid by a female was in NB7 reared on S36 (614.66) 
which did not differ with 606.00 and 587.33 obtained for NB18 and NB4D2 on the same 

variety respectively and also with 597.00 obtained for NB18 on 541, 54.30 of NB7 

on 530 and 565.33 in respect of NB4D2 on S54. However, least fecundity of 382.33 was 

encountered in case of NB4D2 on 530 which was significantly lower. However, Narayana 
(',owda et at. (1986) obtained more fecundity of NB4D2 on selected Kajali variety among 
indigenous mulberry varieties. 

In general the silkworm breeds N87 and NB18 yielded better results compared to 
N8402. It is obvious that the mulberry varieties 541, S56 and S36 have supported the 
growth of silkworm breeds in a better way compared to the other varieties and 

Kanva-2, the ruling variety in particular. in case of S36 variety, more fecundity 

per female was observed which has been evidenced by more number of eggs per ovariole. 

The current information on the influence of mulberry varieties on the ovariole length 

in the moth and number of eggs per ovariole appears to be the new contribution as 
per the available literature. 
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Silkworm 	 Mulberry varieties! Varit0s de mIner 
breeds! 	 Traits! 	 Average! 
Races de 	 Caractires 	 330 	S36 	Ski 	S56 	Kar.va-2 	Mysone 	Moyenne 

vers I soie 	 Local 

88402 
Single cocoon 	at./ 	pds du cocon 	simple (g) 1.282 
Ovariole 	length/ 	long. de lovariole (cm) 9.800 

897 
Single 	cocoon 	at./ pds du cocon 	simple (g) 1.677 
Ovariole 	length/ 	long. de l'ovariole (cm) 11.300 

8818 
Single 	cocoon 	at./ 	pds du cocon 	simple (g) 1.744 
Ovariole 	length/ 	long. de l'ovariole (cm) 11.700 

Mean! Single 	cocoon 	at./ 	pds du cocon 	simple (g) 1.568 
Moyenne Ovariole 	length/ 	long. de l'ooaniole (cm) 10.930 

1.849 1.850 1.908 

10.800 12.540 13.080 

1.759 2.304 1.558 

12.040 12.340 11.720 

1.881 2.206 2.171 

11.540 10.660 11.520 

1.830 2.120 1.079 

11.460 11.856 12.106 

1.353 1.329 1.595 

8.920 10.480 10.931 

1.699 1.585 1.763 

12.000 10.520 11.010 

1.504 1.496 1.833 

9.740 11.380 11.090 

1.518 1.470 

10.240 10.790 

Single cocoon weught/ poids du cocon simple 	Ovariole length/ iongueur de 1 ovariole 

silkworm 	mulberry 	 silkworm 	mulberry 
breeds/ 	varieties/ 	interaction/ 	breeds/ 	varieties/ 	interaction/ 

races de vers 	variétOs de 	interaction 	races de vers 	vani9t6s de 	interaction 
I soie 	mIner 	 a soie 	 mIner 

S. Em. ± 	 0.0462 	 0.0654 	 0.1132 	 0.2288 	 0.3235 	 0.5604 

CD at 5 	 0.1304 	 0.1845 	 0.3194 	 0.6456 	 0.9128 	 1.5812 

Table 1. Single cocoon weight and ovariole length in silkworm breeds as influenced by varieties of mulberry. 

Tableau I. Poids du cocon simple so longueur de lovariole chez les races de vers !n soie selon les variétés 
de rntirier. NJ 
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Silkworm 	 Mulberry varieties! VariOtOs de mOrier 

breeds! 	 Traits! 	 Average/ 

Races de 	 CaractOres 	 S30 	$36 	$41 	S54 	Kanva-2 	Mysore 	Moyenne 

vers a sole 	 Local 

88402 No. 	of eggs 	per ovariole! 
5460 	78,00 82.80 77.00 61.80 65.00 	71.53 

Nbre 	cPoeufs 	par ovariole 

Fecundity! FdconditO 382.33 	587.33 501.66 565.33 455.33 523.33 	502.55 

887 No. 	of 	eggs 	per 	ovariole/ 
7670 	79.40 73.60 76.80 76.60 51.00 	74.00 

Nbre 	doeufs 	par ovariole 

Fecundity! 	FOconditO 544.30 	614.66 475.00 503.33 471.33 489.66 	515.39 

8618 No. 	of 	eggs per 	ovariole! 
74.00 	82.40 80.50 72.50 54.40 73.40 	74.57 

Nbre 	d 	oeufs 	par 	ovariole 

Fecundity! 	FéconditO 514.33 	606.00 597.00 528.33 465.66 450.33 	526.94 

Mean! No. 	of eggs 	per 	ovariole! 
7173 	79.93 79.00 75.46 7.60 6.46 

Mayenne Nbre 	doeufs 	par ovariole 

Fecundity! FOconditO 480.00 	602.66 524.50 532.33 464.11 487.70 

N. 	of 	eggs 	per ovariole/ Fecundity! 

Nbre 	d'oeufs 	par soariole FVcont 

S.Ee. ± CO at 50 SEn. ± CO at 50 

Si1kwor 	breeds! 	Races 	de 	oar 	a iole 1.7517 4.9627 10.1384 29.1403 

Mulberry 	varieties! 	Variétis 	de 	mOrier 2.4772 6.9898 16.3379 41.2107 

Interaction! 	Interaction 4.2907 12.1068 24,8339 71.3788 

Table 	II. Number of eggs per ovariole and fecundity in silkworm breeds as influenced by varieties of mulberry. 

Tableau 11. 	Nombre doeufs par ovariole er f6condit6 chez 	leo races de Vera soie selon Les variétés 

de 	mfirier. 



Traduct ion 

INFLUENCE DES VARIETES DE MURIER SUR LE FOlDS DII COCON, LA LONGUEUR 

DE L'OVARIOLE, LE NOMBRE D'OEUFS DANS L'OVARIOLE El LA FECONDITE 

C}IEZ LE VER A SOlE BOMBYX MORI L. 

R. COVINDAN, S.B. MACADUM, C. BHEEMANNA et T.K. NARAYANASWAMY 

Department of •cericulture, 
College of Agriculture, 

University of Agricultural Sciences, 
Dhapwaa' .580 005, 

Inde. 

Les feuil.les de s& variAtds de mOrier - 530, S36, S41, SM, 
Kauva-2 et Mysore Local - out etA donnAcs en nourriture cAparA-
ment 3 trois races hivoltines de Bombyx mori I,., 3 savoir 818402, 
8187 et NB18, C partir du moment de laZAe jusqu'C maturitC. 
Nous prAsentons et discutons ici leur effet cur le poids du 
cocon, La longueur de L'ovariole chec le papillon, le nombre 
d'oeufs dans l'ovariole et La fdconditd par femelle. 

INTRODUCTION 

Les performances du ver 	sole Bombyx mori L. varient selon les vsriétis de 

mrier employees comme nourriture. Ceci implique que certaines varités sont mcii-

leures que d'autres pour obtenir une croissance et un dveioppement optimum des 

larves (Noul Opender et at., 1986). Ceci est aussi evident dans le cas du ver 	sole 
en, Samia cynthia nicini 	8oisduval, nourri avec diffirentes variCtCs de ricin 
(Dookis, 1986), 11 nous a done paru fliCessaire dévaiuer les principaux cuitivars 

de mGrier cuitivés au Karnauska pour connaitre leur effet sun les races bivoitines 
de Bombyx mori dont lélevage est pratiquC couramment et conseillé, et de mesurer 
leur influence cur des paramtres de grainage tels que le poids du cocon, Ia longueur 

de lovariole dies Ic papilion, Ic nombre doeufs par ovariole et is fécondité par 

femelle. Les risultats de cette étude sent prCsentis dans cet article. 
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MATERIEL El METIIODES 

Lea feuilles de six varits de m[irier (S30, S36, S41, 554, Kanva-2 et Ilysore 

Local) cuItives selon Ia méthode do Krihnaswami (1978a) ont 6.L6 fournies s€parment 

comme nourriture aux larves de trois races bivoltines do ver j sole courantes au 

Karnataka (N84D2. N87 et N1118) do In 1pve S Ia maturit. L61evage a 6t6 conduit 

en suivant Ia mtliode de Krishnaswami (1978b). Le poids do cocon, Ia longueur do 

l'ovariolc chez lea papillons disscqus, le nombre d'oeuls dana I'ovariole et la 

fécondité par [emel le oft été observes et enregistrés. Lea données ont été analysées 

statistiquemerit et comparées. 

RESIJLTATS El DISCUSSION 

Los résultats obteniis aver los diflérontes variétés do mCirier sur lea races 

N8402. N117 et NBI8 soot préseiltés et discuiéssous los chapitres suiVants. 

Poids du cocon 

Le poids moyeri du COCOIi simple est le plus élevé chez NBI8 (1,833 5) suivi do 

N87 (1,763 g) qui est bico plus élevó quo celui do N841)2 (1,595 g) lorsquon no prend 

pas en compte lintluonce  des vnriétés do mCftier. 

La variété do mrier S41 donne Ic poids de cocon le plus fort (2,120 g) qui se 

démarque bien do ceux obtenus avec los variétés S54 (1,879 g). S36 (1.830 g) ci les 

autres variétés. Le poids do cocon est idontique chez Mysoro Local, Kanva-2 et S30 

(de 1,470 5 1,568 5). 

En cc qui concerne I 'interaction entre lea variétés do mOrier et lea souches 

de ver S soie, Ic poids du cocon maximum (2,304 g) est obtenu chez la souche N57 

élevée avec Ia varlété do mQrier S41. Cr risultat est similairo S ceux obtenus avec 

NBI8 (2,206 g) élovée sur S41 et S54 (2,171 g) qui donnent eux-mémos des résultats 

supériours aux autres poids do cocon (1.282 5 1.08 g) (Tableau I). 

Longueur de lovariole 

La longuour dovariole maximum a été enregistréo chez Ia souche N87 (11.66 cm) 

ce qui est nettemene plus quo chez NBI8 (11,09 cm) et N8402 (10.93 cm), cos doux der-

niSres dormant des résultats similaires. 

Aver Los varlétés S54 ci 561, on obtient une longucur dovariole (12,106 et 

11,856 cm) qui est statistiquement plus élevée quo pour 1cs autres variétés. La ion-

gueur dovariole minimum de 10,240. 10,790 ci 10,930cm est rencontréc respectivement 

avec Kanva-2, Mysoro Local or S30. 

La longucur de lovariole est plus importante chez Ia souchoNB4D2 (13,080 cm) 

éievée sur S54, cc qui nest pas très different des rCsultats obtenus cliez La memo 

souche éievCe sur S41 (12,540 cm); chez NB7 sur S36 (12,040 cm), sur S61 (12,340 cm). 

sur S54 (11,720 cm) et sur Kanva-2 (12,080 cm) ; et chez N818 sur Sb 	(11,700 cm). 

S36 (11,560 cm) et S54 (11,520 cm). Ceporidant. Is Iongueur dovariole Is plus faibli 

a été enregistrCe chez N84D2 élevCe sur Kanva-2 (8,920 cm) cc qui nesi Statistique-

ment pas different des rCsultats obtenus chez NB4D2 sur 530 (9,81)0 cm) et Mysori 

Local (10,480 cm) et chez NBI8 sur l'lysore Local (9,740 cm). 

32 



Nombre d'oeufs par ovariole 

NBIS, 887 et NB4D2 out respect i vement 76,57, 74,00 et 71,53 oeufs par ovariole 
Ct ces rou1tats no sont pas significalivement diffrents du point de vue statis-
t ique. 

Le plus grand nombre d'oeufs par ovariole a ét observ6 avec S36 (79,93) suivi 
de S41 (79,00) et S54 (75,46), tandis que le minimum a 6t6. observe avec Mysore Local 

(66,46) suivi de Kanva-2 (67,60) ot S30 (71 .73). 

L'ef{et dinteract ion entro les souches de ver 8 sole et leo varietes de mflrier 

donne le plus grand nombre d'oeufs par ovariole (82,80) dans le cas de NB4D2 sur S41 

cc qui ne dlff8re pas des rCsultats obtenus avec la m8me souche sur S36 (78,00). S54 
(77,00) 	avec NB7 sur 530 (76,70), S36 (79,40), S41 (73,60), S54 (76,80), Kanva-2 

(76,60) et Cgalement avec 8818 sur S30 (74,00), S36 (82,60), S41 (80,60) et S54 

(72,60). Le nombre d'oeufs par tube ovarique le plus faible (61,80) a Cté observe 

chez 8841)2 6lev6e stir Kanva-2, suivi de La souche 8818 sur is nt8me variCtC (64,40), 

NB4D2 sur S30 (64,60), 8518 stir 554 (72,60) or 857 sur S41 (73,60) (Tableau II). 

Rappelons que Ozawa (1959) a enrogistrC 70 oeufs devant tre pondus pour chaque 

ovariole chez la souche de ver 8 soft C108. 

Fecondite 

II n'existe pas de difference signilicative entre les souches de ver 8 soLe, 

bien que ft maximum sit 6L6. observe chez 8B18 (526.94). 

Lutilisation de Ia variete de mrier S36 correspond 8 lobtention de is fecon-

ditC maximum soit 602,66 oeufs, S41 et S54 donnant des rCsultats simitaires (524,50 

et 532.33) tandis que Kanva-2 (464,11), Mysore Local (487,70) et S30 (480,00) donnent 

les memes rCsultato de fecondite queUes que soient les souches de ver 8 soie. 

he plus grand nombre d'oeufs pcndus par tine femeile cot enregistrC chez 887 

elevee sur 536 (614,66) cc qui n'est pas different de 606,00 et 587,33 oeufs obtenus 

chez 8518 et 8861)2 avec la memo variete de mrier, et tic 597,00 obtenus chez 8818 

sur S41, de 544,30 chez 887 sur S30 et de 565,33 chez NB4D2 sur S54. Cependant la 
fecondiu la plus faible (382,33) a etC observCe chez NB4D2 ClevCe sur 530 cc qui 

cot remarquablement plus faible. Narsyaria Cowda et a)-. (1986) obtiennent tine fCcondi-

tC plus import ante de 8841)2 ClevCe sur Is variCtC sélectionnCe Kajeli pared d'autres 
variétCo de mrjcr indignt's. 

En gCnCral, les souches de ver é sole 887 et 8818 donnent de meilleurs rCsultats 

que 8841)2. 11 ost evident que les variétCs de mrier S41, 554 et S36 oont plus favo-

rabIes 8 Ia croissance des vers 8 sole que les autres variétCs et psrticulièrement 

Ii variétC dominante Kanva-2. [)ans le cas de In variCtC S36, on a observe tine meil-

leure fCconditC par femelle, misc en evidence par tin plus grand nombre d'oeufs dans 

l'ovariole. Leo renoeignemcnts que nous dennons ici sur linfluence des variCtCs de 

m(Irier sur la longuour de I 'ovariole chez Ic papillon et le nombre d'oeufs par ova-

riole apportent de nouvelles donnCes 8 la littCrature existante. 
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DESIGN OF A NEW TYPE OF MOIJNTAGE AND ASSESSMENT OF ITS ADVANTAGES 

OVER THE CONVENTIONAL BAMBOO MOUNTAGES 

K. PERIASAMY and S. RADIIAKRISFINAN 

Department of Botany, 
Bharathidaan University, 
Tiruchirapalli 820 023, 

India. 

A new type of mountage has been designed for maximum benefit 
with reference to worm behaviour during spinning. This has advan-
tages over the convent ionat "Chandrike" in several respects like 
reduced percentage of undesirable cocoons, increasing the reela-
hility of cocoons, etc. Sugoestions are also made for improving 
the conventional chandrike. 

INTRODUCT ION 

The process of providing silkworms with substratum or mountage for the spinning 

of cocoons is called 'mounting of worms. In practical sericulture, it is very impor-

tant that the mountage is designed to afford ideal conditions for cocoon formation 

so that good quality cocoons are harvested. 

MATERIALS AND METHODS 

The new type of mountage 

The new type of mountage designed consisted essentially of a series of horizon-

tal strips of 3.5 cm breadth arranged so as to have an interstrip distance of 2.5 

to 3 cm (Figs. I, 1, 4, 6). The material of the strips may be either plywood 0 ply) 
or cardboard (Fig. 3, 6) or plaited bamboo similar to what is used for the spiral 

of chandrike mounts (Fig. 2). The strips may be fixed either in grooves of wooden 

frames (Figs. 3, 6) or tied to metal frames or fastened by iron wires to a loosely 

plaited bamboo thatti (Figs. 1, 4. 5). The length and total number of strips per 
mountage can be varied according to convenience. 
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Assessment 

Three races of silkworm (LxKA - a cross breed, KAxNE4O2 	a bivottine hybrid 

and a Chinese cross breed - CN3xNB4O2) were mounted, one set in the new m000tage, 

and another on the conventional type chandrike commonly used in India. Observations 

were made on the following aspects. 

Wandering behaviour of worms in order to scout a place for spinning. 

The dropping of excrements viz., semi—solid last pellet and urine from moun— 

tage. 

Orientation of cocoons on the m000tage. 

Percentage of stained. pri nted and double cocoons. 

Amount of floss. 

Compactness of cocoons. 

Shape of cocoons. 

Re.elability of cocoons. 

RESULTS AND DISCUSSION 

Worm behaviour during spinning 

When the worms are mature and ready to spin, they stop feeding and exhibit a 

negatively geotrophic or a centrifugal movement. Soon however this movement stops 

and they search for a proper support to spin the cocoon. This they do first by Lift-

ing up their head vertically and raising their body until they are able to touch a 

firm hurface directly above the substratum on which they lie. If they find one within 

their reach, then they stick the extruding silk filament to the upper support first 

and from there move their head down, all the while extruding the silk filament, and 

then stick the filament to the basal substratum so that the filament connects the 

two surfaces. Then the head is lifted above and moved at a slightly different angle 

until it touches the upper support thereby establishing another separate filament 

connection between the two supports. The worm repeats the process until a series of 

filament connections are established at difFerent angles between the two supports 

all around its location. These connecting filaments constitute the floss. Then the 

worm excretes the last, light brown litter along with a quantity of urine. This is 

done by moving backward and projecting the caudal portion outside the floss region, 

so that no excreta should fall inside the area occupied for cocoon making. After this 

the worm begins to establish interconnections between these filaments to create an 

oblong chamber suspended almost midway between the two supports and the peripheral 

filaments connecting the two. Within the oblong chamber, the worm builds the cocoon 

by moving its head and depositing the filament continuously in an S shaped manner 

until its silk reserve in the silkglands is exhausted. 

The above is a generalised account of the worm behaviour and every race has its 

own specificity with regard to the amount of i nterconnect ions or floss made between 

the two supports before beginning to create the oblong cocoon chamber, and the crisp-

ness with which this chamber is created without undue loose interconnections, etc. 

The 	variation in these two factors determines the amount of floss, which is the non- 

reelable silk filament that is commercially a waste for the sericulturists. But 
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whatever it be, the essential facility which the worm needs for spinning is two 

supports separated by 1800  and situated apart at a distance sufficient to accommodate 

the smaller diameter of the cocoon (waist) since the cocoon is always produced almost 

horizontally between the two supports. However, while the distance between the two sup-

ports should not be less than the cocoon diameter, they should not be too far to enable 

the worm to reach it even after bending about three fourth of its body erect. If this 

is the case the worm will not be able to establish the initial filament connections 

between the supports and will move away to find such a place. In case it 

is not able to find this, then it may choose a corner bounded by an "L0  shaped 
support and try to establish interconnections between the arms of the L 

to create ultimately an oblong cocoon chamber bounded by the arms of the L. in 

this case or in any other case where two horizontal and sufficiently close supports 

are not available, much silk filament will have to be utilized to create the 

initial filament framework needed to accommodate the cocoon chamber, thus increasing 

the floss loss. Furthermore, such constraints may lead to undesirable, malformed, 

unevenly formed or printed cocoons. 

The results obtained are presented in Table I which shows that the new mountage 

liar the following advantages over the conventional chandrike. 

Cocoons are compact and less f lossy for the reasons already stated under 
worm behaviour. 

Cocoons are free from urine stain since the horizontal strips ensure that 

the excrements of the worms drop directly on the ground or the ci rip without falling 

on cocoons underneath. 

Cocoons are of uniform size and very few have frame impressions (only 
about 0.2 to 0.47). 

The percentage of double cocoons is less being only I to 27, whereas in 

the conventional type it is 4 to 57. While the formation of double cocoons may be 

related to worm density, the structure of the mountage has also a role to play in 

this. In the new type, the tendency of the worms to accumulate at it higher density 
in the upper portion of the mountage is prevented by the curtailment of the negative 

geotrophic movements of ripe worms by the horizontal strips. 

Harvesting of cocoons from this type of mountage is very easy, simpler and 
quicker. 

The spinning frame can be easily cleaned and disintected and will not pro-

vide shelter to insects and pests which damage the cocoons. 

The better passage of air through the mountage improves the reelability 
of cocoons. 

Although different types of mountages are used in many countries, the most supe-

rior ones are the rotary encabanages which are widely used in Japan (Katsumata, 

1975), This is based essentially on the same principle as the present mountage and 

designed to provide a separate chamber for each worm. In India, these mountages can 

be used only by rich farmers since these are very expensive. Further in Japan free 

mounting and shoot shaking methods are used for mounting the worms. For this type 

of mounting, cleaned and well furnished floor is necessary. But in India, the 

flooring of the sericuirurists houses is not suitable for this and also the problem 

of ants is greater. Hence it is suggested that the present new type of mountage may 

be used or the conventional type chandrikes may be modified as suggested below in 

order to harvest cocoons with better qualities. 
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Suggestion for improving the conventional chandrike 

Since the supporting mat of the backs ide of the conventional chandrike is corn-

pactly interlaced, free passage of air curr ent across the mountage is totally preven-

ted. Therefore, urine excreted by spinnini worms, which fall on the mountage, will 

not evaporate quickly. Thus the reelabili ty of cocoons is very much affected. To 

avoid this, interlaces may be loosely wo' jen at regular intervals of 1 to 1.5 cm 
(Fig. 5). This coupled with the horizonta 1 fixing of a series of separate strips 

(Fig. 1) instead of one continuous spiral will yield a better cocoon crop free from 

undesirable ones. 
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B 

bamboo/ 	cardboard, 

plywood/ 

bambou 	carton ou 

bois 

A 	 B 

bamboo/ 	cardboard, 

plywood/ 

bamboo 	carton ou 

bois 

A 	 -- B 

bamboo/ 	cardboard, 

plywood/ 

bambou 	carton us 

bois 

Races of 

silkworm 

ma u n tedd/ 

Races de 

oem I sole 

1 encabanagee 

Double cocoons! Cocons doubles 	Printed cocoons! Cocons marques 	Stained cocoons/ Cocons. tachis 
1%) 	 (%) 	 () 

L a 99 	 4.4 	 2.0 	 1.5 	 2.8 	 1.5 	 0.3 	 3.4 	 1.1 	 0.6 

IA e NB402 	 3.6 	 2.5 	 2.1 	 2,1 	 1.6 	 0.4 	 3,7 	 0.9 	 0.2 

6N3 o N8402 	 3.5 	 1.9 	 1.0 	 2.3 	 1.3 	 0.2 	 2.5 	 1.2 	 0.2 

A 	Conventional chandrike/ Encabanage tradjtjonnel 

B : New type of moantagef Noaeeau type d'encabanage 

* Hand picking and coasting! MontAe effectu6e scale ou avec aide eanaelle 

Percentage vaLues of double cocoons, printed cocoons and stained cocoons were calcuLated by examining a crop 

of at least 4500 cocoons, harvested from each race in each type of mountage of a total area 75 sq.ft. 

Las pourcentages de cocons doubles, cocons marques cC cocons caches ant 4t4 calcules 	partir de 4500 cocons 

au mains, recoltes pour chaque race dana chaque type d'encabanage sum one surface totaLe de 75 pieds carrés 

(environ 7 metres carrés). 

Table I. (Part I) 



Races of 	 Amount of floss per 100 cocoons (mg)/ 

silkworm 	 Quantité de blase pour 100 cocons (mg) 

mo u ntedv/ 

Races de 	 A 	 8 

vers A soie 
bamboo/ 	cardboard, a 

lencabanage* 	
plywood/  

bambou carton ou 

bois 

1573 	 1432 1295 	 71 

1415 	 1324 1164 	 82 

1128 	 987 	 908 	 85 

Reelability (8)! 
	

Compactness! 

DAoidabjljtd (8) 
	

Compacjté 

B 	 A 	 B 

bamboof 	cardboard, 	 bamboof 	cardboard, 
plywood/ 	 plywood/ 

bambou 	carton Os 	 bambou 	carton ou 

	

bois 	 bois 

78 	 80 	thin to 	mostly 	uniFornly 

thick/ 	thickf 	 fire! 

de Fin A 	dpais pour 	ferme 

épais 	10 plupart 

84 	 91 	 thin to 	mostly 	uniformly 

thick/ 	thick/ 	 firm/ 

de fin A 	dpais pour 	ferme 

dpais 	Ia plupart 

87 	 93 	 thin to 	mostly 	uniformly 

thick/ 	thick/ 	fire! 

de Fin A 	épais pour 	ferme 

épais 	Ia plupart 

L a HA 

HA o 58402 

GN3 a 58402 

A 	Conventional chandrike! Encabanage traditionnel 

B : New type of mountage! Nouveau type d'encabanage 

Hand picking and mountieg/ Montie eFfectuh seule ou aver aide manuelle 

Table I. (Part It) 

Table I. Comparison of the cocoon crops harvested from conventional chandrike and new type of 050untages 

(Mounting density: 55 to 65 worms!sq.ft.) 

Tableau I. Comparaison des récoltes de cocons obtenues avec le chandrike traditionnel ec avec lea nouveaux 

types dencabanage (densité 	Ia rnontée : 55 a 65 vers par pied carré) 



- BASE MAT 

- HORIZONTAL 
STRIP 

5 to 30 cm 

IRON WIRE 

35cm 

2 

FIG. 1. 	New type of mounrage made of bamboo.! 
Nouveau type d enc:abanage en bainbou. 

FIG. 2. 	A portion of the horizontal strip shown in Fig. I 	depicting the details 
of the method of plaiting.! 

1)t.ai1s du tressage sur one part ie de la barre horizontale montre on 
Figure I 
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25 to 30 cm 

3 

FIG. 3. 	New type of nounLage teade of plywood or cardboard strips with hard woad 

frame. / 

Nouveau type cI'enuabanage compos6, de barres en boi s contreplaqué ou n 

carton avec Un cadre en bois massif. 
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Traduct ion 

CONCEPTION DUN NOUVEAU TYPE D'ENCABANAGE El EVALUATION 

DE SES AVANTAGES PAR RAPPORT AUX ENCABANAGES TRADITIONNELS 

K. PERIASAMY et S. RADHAKRISIINAN 

Department. of Botany, 
Bharothidason un ivers i ty, 
Tiruchirapalli 620 023, 

mdc. 

11 nouveau type d'encahonaae a dtc nrnQu pour obtenir un pen-
dement niaxiniwn en prenont en cornpte in corsportement du var i sole 
lors du filoge du cocon. Oct encabanage mt pius performant qua 
Le traditionnel "chandrike" cur piucleurs points oornrne la dirninu-
tion du pourcentaga de cocons inddcirahies, L'amdlioration de 
la dévidahititd des cocons, etc. Des propositions sont dyalernent 
faites pour amdliorer le chandrike troditionnel. 

INTRODUCTION 

Le processus au cours duquel on mournit aux vers h snie un support ou encabanage 

pour filer leur cocon s'appelle la montee des vers A soie. Pans Is pratique, ii est 

tn's important que I encabanage soit conçu pour apporter les conditions i da1es 

]a formation du cocon et obtenir des cocons de bonne quaIit. 

MATERIEL ET METHODES 

Le nouveau type dencabanage 

Le nouveau type d'encabanage se compose principalement dune série de barres 

horizontales de 3,5 cm de large disposes de manière h Former des intervalles de 2,5 

3 cm (Fig. 1, 3. 4, 6). Ces barres peuvent Btre soit on bois contreplaquê (3 épais—

seurs), soit en carton (Fig. 3, 6), soit en bambou tress6 comme celui UtHiS6 pour 

Ia spirale de I'encabannge traditionnel (chandrike) (Fig. 2). Les barres peuvent tre 

fixées soit dans des encoches sur un cadre on bois (Fig. 1, 6), soit attachées sur 

un cadre en mtal ou relies par des Ills de let 	une plaque on bambou tressé Iche 
(Fig. 1, 4, 5). La longueur et le nombre total de barres par encabanage peuvent itre 
adapus i Is convenance de chacun. 
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Eva 1 uat Ion 

La montee des vers A auto a 6t6 etfectue pour trots races (LxKA, souche issue 

dun croisoment, KAxNB4D2, un hybride bivoltin et one souche issue d'un croisernent 
avec une race chinoise, GN3XN84I)2), avec Un tot sur le nouveau type dencabanago et 
un autre lot sur to chandrike" traditionnel empLoy6 habituetlement en mdc. Lea 
aspects suivants ont 6t6 observes 

Le comportement des vers A soie a Ia recherche dun endroit pour tiler tour 
cocon, 

L Cvacuat ion des excrments . C 'eat-a-dire lea cIeriiirs I rca semi-sol ides 
et l'urine, on dehors de l'encahanage, 

L' orientation des cocons sur I encnbanage 

Le pourcentage de cocons tachs de cocons purtiiit Ia ci rquc de 1 eticabaicago 
et de cocons doubles. 

La quantitC de blase. 

La compacite des cocons. 

La brine des cocons, 

La devidabilii. 

RESULTATS El DISCUSSION 

Comportement du ver in soie pendant le filage 

Lorsque los vers soot miirs 01 prCts pour liter, its cessent de s'atirnenter et 
Se dCplacent solon on gotropisrne ngatif et des mouvoments centrifuges. Ces mou-

vements s'arrtent cependant rapidement et Ic ver in soft se met in Is recherche dun 
support adCquat pour filer son cocon. Pour cola ii linve Is tite voriicalement et 
dresse son corps jusquin ce qu'il touche one surface force diroctement. au  dessus du 

support sur lequel it so trouve. l.orsque cost le can, 11 fait dabord adherer le 
filament de soie secretee sur to support placC au-dessus de lui, puts bainse la tCte 
tout en continuant in sCcrCier de In have et cot le ensuite Ic filament sur le support 
du has de telle sorte que los deux surfaces snient rcliCes par to filament de soie. 
It relinve ensuite ta tCte en so dCplicant lCginroment jusqu'in ce quit touche Ic sup-
port du haul et etnblit ainsi one nouvelle liaison des deux supports par on aulrc 
filament distinct. Le ver in soie refait ensuite Ia meme chose plusteurs lois usqu'in 
ce qu'une aCne de filaments Soil clisposee lout ;iutour de liii. Ces filaments consti-
tuent Is blase. Ensuite Ic ver in soie relette  sea dorniers excrCments de couleur 
marron clair ainsi qu'une certaine quantitC tI'unine. Pour cela il recule et projette 
an partie caudalo en dehors de Ii region de In blase afin quo los excrCments no 
tombent pas dans I 'endroit destinC au I ilage du cocon. Ensuite, to ver in note com-
mence in Ctahlir des inter-liaisons entre les filaments pour crCer one chambre 
oblongue suspendue in peu pri's au milieu des doux supports et rattachCc aux deux par 
los filaments externes . A I' intCrieur de In chambre oblonguo, Ic ver in soie construit 

son 0000n en bougeant Sn ttc et en dCposant Ia have on Ia i sant des "S' jusqu in ce 
qu'il ait CpuisC Ia rCserve de soie do sos glandes sCricigènes. 

Ce comportement du ver in soie est assez general et chaque race a sos propres 
spCclficitCa en ce qui concerne Ia quantitC d'intenliaisons ou de blase produite 
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enrre los deux supports avant de commencer S crier Ia chambre dii cocon, el la netteté 
do l'arrangement do cette chambre sans connections laches, etc. La variation do ces 
deux faciours dtormine la quanr ité do blase qui [urine to soie non-dvidable et est 

un dchet au point do vue commercial pour Ic siriciciilteur. Mais do tolites maniSres, 
In conditton essentietlo riécessaire au ver S soie pour tiler son cocon, cest lexis-
1011cc do deux supports sparés par 1800  et situés S distance suffisante pour loper 
to diamStre Ic plus petit do cocon (le cintre), étant donne que le cocon est prati-
quornent toujours produi t hon zonta lement ontre I os deux supports. Cependant , les deux 
supports no doivent pas se trouver trop pr's pour pouvoir loper lo diamStre du cocon, 

ni trop loin do facon S Ce que to ver puisse atteindre lo support mme lorsqu'iI a 
repli6 Los trots quarts de son corps en longueur. Si c'cst te cas, te ver S soie ne 
sera pas en mesure d'tabtir lea premiSres connections do filaments Ontre les sup-

ports ci ira chercher ailicurs un endroit plus propico. 5' it ny parvient pas, ii 
clioisira alors un angle du support en forme do "V et essaiera d'établir des inter-
liaisons entre les bras du "I. Pans cc cas ci dans bus lea autres cas oS deux 
supports horizontaux et suftisamment rapprochds no serunt pas disponibles, beaucoup 
do have devra 	tre utilie pour cr4or Ic rsoau do site initial destin6 S recevoir 
la chambre du cocon 01 cola augmcnte lo d6chet de blase. Do plus, do telles con-
trairites peuvent donner lieu S des cocons indésirables, malforms 00 mme non-forma, 
00 pOrtnnL des marques. 

t.es rsutt at s obtcnns sont présentês dans Ic Tableau I qui montre que to nouveau 
tape d'oncabaiiago a lea avantages suivants par rapport au type tradi tionnol 

I. los cocons sont compacts, avoc moms do blase. Ccci eat 10 au comportenlent du 
ver S solo ddjS dcrit. 

Los cocons ne sent pas Lachs par I 'un no car los barn's horizontales font 
que los excrments des vera S soie tombent diroctoment sun Ic sot on sur la barre, 
et non sun lea cocons places on dessous. 

Los cocons sont rCguliers en taille or très poii d'entro eux portent la marque 
du cadre (seulement 0,2 5 0.4 fl. 

Le pourcentago do cocons doubles est plus faiblo, seulement do I 5 2 	au 
lieu de 4 5 5 	avec I 'encabanage traditionnel . La formation des cocons doubles est 
tout-Stro tiee S la densitO des Vera S soie, mats In structure do I 'encabanage joue 

aussi on rOle. Avec to nouveau type, In tendnnce des vera S so rassembler en masse 
dans la partie In plus haute do I 'eucabunigo est cont rocarr0o par Ic fai t que los 
barres horizonrales rCduisent los mouvomelits do gOotropisme nOgatif des tarves 
mat ores. 

La rOcolto des cocons est tr5s tacile, plus simple et plus rapido sur cc type 
d encahanage. 

Le cadre pout so nettoyor et so dCsinfector facilement et nofIre pas d'abri 
;lux i nsectes nuts ibles qui abimeint les cocons 

Le passage de I 'air qui est favorisC S travers I 'oncabanage amel tore Ia 
dCvidabj I itO des cocons. 

Men que diffOrenis types d'oncabannge suieni utilisOs dans benucoup de pays, 
lea mei I leurs sont los oncahanages tournants qui sont couramment einiployOs au Japon 
(K;itsumala, 1975). Ceux-ci sont basOs sun lo mOmo principo que I 'encabanago dOcrit 

ici et sont cornçus pour fournir une chambre individuetle S chaque lanve. En [nde, 

cos encabanages sont uniquement utilisOs par tes sOriciculteurs aisOs. S cause do 

lour prix OlovO. Do plus, au Japon, on omptoie los mOihodos do la montCe libro et 
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de Ia montée force. Pour ce type de monte, 11 est nécessaire davoir un sol propre 

avec un bon revtement. Mats en mdc, les sols des magnaneries ne sont pas adaptés 

et le problème de lourmis, plus important. Nous suggrons done d'utiliser ce nouveau 

type dencabanage ou le chandrike traditionnel qui peut tre modifi6 de la Iaçon 
indique ici pour rcolter des cocons de meilleure qualit. 

Suggestion pour amliorer le chandrike traditionnel 

La natte situe au fond du chandrike est tresse de manière serrée et empche 
le passage de lair a travers lencabanage. Lurine qui est excrte par los vers 

sole en train de filer et qui tombe sur lencabanage no svapore pas vite. Ceci 
nuit beaucoup 	Ia dtvidabilit6 des cocons. Pour 6viter cola, Ic tressage peut tre 
plus lache a des intervalles réguliers de 1 A 1.5 cm (Fig. 5). 

Cect, associó au (ait de placer unc send de barres horizontales sCparCes (Fig. 

1) au lieu dune spirale continue, permcttra d'obtenir une meiltoure recolte de 
cocons en evitant tea indCsirables. 

48 



Sericologia, 1987, 27-7, 49-60. 

CORRELATION AMONG BODY WEIGHT, PUPAL WEIGHT AND FECUNDITY 

IN ERI SILKWORM, PHILOSAMI/t RICIN1 HUll. (LEP.: SATURNIIDAE) 

Y. RAJENDRA STNCU* and B. PRASAD 

Department of Tife Sciences, 
Manipur University, 
Canch tpur, Manipur 

India. 

Ovipositional period, egg deposition, fertility and longevity 
of the mother moth from a random matinc population of Philosamia 
ricini Butt, have been studied. The adults whose larvae fed on 
three local cultivars of castor, Ricinus cominunis L. , viz. , white 
pink, and red, laid comparativeZmore eggs. There has been no 
significant difference in the fecundity of those moths, the lar-
vae of which were fed on Pun ica granatwn I. and Microcus pan icu-
lata L. There is no significant difference in theight of the 
adult female aloo during its ovipositional period. Significant 
and positive correlation between different pairs of characters, 

body weight and potential fecundity; pupal weight and 
fecundity; pupal weight and potential fecundity and body weight 
and longevity was obtained. High values of linear relationship 
between female pupal weight and potential fecundity as well as 
pupal weight and laid eggs were also obtained. Selection of indi-
viduals for higher fecundity in silkworms has also been 
discussed. 

INTRODUCTION 

The biological factors depending on behavioural patterns and physiological con-

ditions of male and female members of insects searching each other for mating and 
reproduction have been observed to be responsible for perpetuation of the population. 
Many workers, like Saxena and Satya (1975) and Karnavar (1977) have studied the 

applicability of induced methods in the reproduction of insect pests and their con-

ro1 measure. Yamaoka and llirao in the same year have studied the stimulation of 

Regional Tasar Research Station, Mantripukhri , Imphal 795 002, Manipur, India. 
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male factors and relationship between mating and oviposition in Bornb9x stool. however. 
there is no comprehensive literature on the eflect of food ott fecundity and oviposi-

tional behaviour in cr1 silkworms. In order to find nut the relative merit of diffe-
rent food plants, like local cultivars of castor, Ricinuo ;iotwnunja L., and certai'r 
newly recorded food varieties, nasal y, Mlcrocus panicu faia L. . Pun ba granaturn I.. 
and Litsaa polyantha Juss. (Singh and Prasad, 1983), the emphasis has been laid oi 
the 	fecundity and oviposit iorrah behaviour in eri silkworm. PhI Loarnba rbcinI l-hutt 
under the natural agroclinnatic conditions in Manipur. 

The eri silkworm, F. ricinI. was fed on four local cultivars of castor, P. 

cosenunia (Whi te , Pink. lied, arid Rh nod- red) ; M. pan iculata . F . potantha arid P. qrana-
turn in five replications. The individual pupae of both sexes from their respective 

food p1 a rits were we i gil ed when t hey pupil ted. The eme rge ire c of a du I t i it i t i at ed earl y 
in the scintophase ( 1600-1800 hr) . The moment they become sexual lv active. the we i ghl 
of 	the adult moths correspond i rig to that of pupae were recorded and the moths were 

kept in the breeding cage (6x6x6) for Car irig . Male ririrthi was 1 rt iii Ciii I I y detached 
after 8 hrs of copulation. Ovipoitiou was recorded (241rr cycle) t II death; When 
dead, the mother moth was dissected i,ut to exam i ne the number of unila i d eggs present 

in the ovaries. Analysis of variance and correlat ion between different pairs of cha-
racters mentioned earl er in all possible cornbi nat ions were wnnrketl out by fin linwi ng 
the method suggested by Panise and Srrkhateme (1978). 

RESUI,TS AND l)ISCIJSSION 

In eri silkworm, ovipinsitioni did not. occur inimediately after separation of male 
from female but it cnnnninienced 1-I hr after segreg;Itinnnn. Ehipsoidal white eggs in 
groups of four to seven were depnns it oil. The number of eggs laid  per female ranged 

from 112-405 with an average of 250±19.8. Out ml the many adults only 22.27 females 
laid almost all the eggs containned iii the ovaries. The Fecundity of P. riclni was 
in 	the 	sequence 	of 	:145.8122.8, 	120.0±16.2, 	317.0±16.1, 216.6122.9. 	212.6±12.2, 

182.0±18.5, and 156.8±16.8. the I ;irvae of wit ich were fed 'in three local cult ivars of 
castor (White. Pink, Red) , M. paniculata . P. qranaturn, Illoind-red (local castor) and 

F. polyantha (Fig. 1). The larvae fed inn three local cult ivars of castor as nientiinned 

above, orn emergence laid significantly more eggs than the rest fed on other varie-
ties. The larvae fed on P. qranatwn and M. panicufata grew old and deposited almost 
similar number of eggs after emergence. 

Oviposit ion period in P. ricini has been observed to last for six to eight days. 
The number of eggs laid during this period was 88.4, 54.0. 45.9, 31.1. 26.8, 20.4. 
14.3 and 7.5. respectively. The viable eggs laid during the first day were 
(93.4±0.57.) compared to those on fiiurth day (41.5±25.07.) (Fig. 2). The eggs laid 
after the fifth day onwarnls, were less viabLe. The percentage of infertile eggs laid 
by 15 moths with increasing age was 1.0, 2.3, 4.1, 8.2, 9.4, 9.9, 6.7 and 0,0. The 
postmortem examinrationn of the dead female moths revealed the presence of 13.5±5.7 
unlaid eggs on an average. This i nh cuntes ifiat these nnnlni d eggs might have undergone 

maturation later during its developmental cycle thereby resulting inn delayed activ;n-
tion by the sperms. Tlnerelore, they could not be depnsited .rlorngwitln tine nnther eggs. 
This observaiirrn is in agreement with that of Lecato et of. (1972). 

The number of laid eggs was found to be high on three local cultivars ol castor 
and was followed by M. paniculata and P. granatwn. Least fecundity was observed or 

L. polyantha (Table Ia, b). The present observation is, therefore, in accordance with 
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those of Thangavelu and Phukon ( 1983) who have also reported the occurrence of highest 
fecundity iii P. •ic(ni on castor, kesseru but lear;t on bark Kesseru. However, they 
could not observe any influence of nutritional value of Lhose loud plants on fecundi-
ty of P. ricin(. 

The percentage of viable eggs was the highest during the first (93.47) and the 
second (82.474 day of the ovipositional period which gradually decreased with the 
tircrease in the age of insect. Panigrahi (1974) in Antherczea rnyUfta D. and Singh 
and Sardaiyar (1982) in A. D7'oglei J. while studying on the hatching and oviposi-
tional behaviour, have also recorded similar observations. The fecundity and fertili-
ty in P. r(cini have been found to he in decreasing order during the fol lowing days 
of oviposition compared to the first and second day of oviposition. This decreasing 
trend in the rate of fecundity and ferti lily might be due to the interruption of 
spermatocytes or depletion of viable sperms in the ovarii,les. Marks (1976) suggested 
that the presence of secondary sperniatocytes inlluenccs fertility and deposition of 

eggs from the ovaries. l.ecato ci a7. (1972) emphasized the need of sperm activity 

br the increase of deposit ing fertile eggs. The increase of sperm content in the 
bursa copulatrix if female inlluences more hat cIting in Mediterranean fruit fly  and 
vice versa (Fariasciol.. 1972). 

There wasa significant positive correlation between the different pairs of pos-

sible combinations in the characters studied. This value was the highest for pupal 
weight and eggs laid (y-  l89.76419l.50x, r0.845. p>l).Ol) (Fig. 4) and pupal weight 
and potential fecundity (y-242.740.50x, r0.823, p - >U.Ol) (Fig. 5). High value of 
positive and significant correlation co-eflicient for other characters were also 

obtained. Significant positive correlation between the body weight and longevity of 
mother moth (y4.15+5.57x, r0.676. p>O.OS)  (Fig. (t) was obtained. The body weight 
was also linearly related to potential fecundity (y-SO.37+261.96x, r-0.760, p>O.Ol) 
(Fig. 5) and deposited eggs (y 14.26i250.23x, r0.745, p >0.01) (Fig. 7). Similar 
observat ion was also noted by Ma rks (1976) whi Ic studying mat i rig behaviour and fecun-
dity in Dparopeia casI.anea. . high linear relationship between pupal weight and body 
weight (y- O.546+O.9l 5x, r0.620, p-'O.Ol ) (Fig. 8) was also obtained. Borevko (1972), 
Cheng (1972) and Ve rma and Atwa 1 (1975) were also of the same view. 

Under the laboratory reared eri silkworm, the adult female having more weight 
had more fecundity. The viability of eggs was reduced with the age of the mother 
moth. The observation of high significant positive correlation between pupal weight 

and laid eggs; pupal weight and potential fecundity; adult weight and potential 
fecundity; adult weight and laid eggs, clearly indicated that the selection of indi-
viduals for higher fecundity entirely depends on the above characters. However, 
further studies on the i ii 1 uence of erivi ronmenta 1 factors and nut ri I i ona 1 value on 
fecundity of eri silkworm. are necessary. 
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Food plant! 
Plante nourriciPre 

Weight (g)  (± S.F.)! Poids (g)  )± dcart type 

Pupal Chryualide 	 Pdult/ Adujte 

Fecundity (± S.E.)/ 
Fcondin )± cart type) 

White 	(local)/ 	Riclo 	blanc 1.96±0.04 1.42.06 345.8±22.8 
Pink 	(local)/ 	Aicin 	rose 1.78±0.10 1.25.05 320.0±16.2 

Red 	(local)/ 	Ricio 	rouge 1.70±0.12 1.200.09 317.0±15.1 

Blood 	red 	(local)/ 	Ricin 	rouge 	sang 1.50±0.11 1.04.10 152.0±18.5 

M. 	paoiculata 	L. 1.46±0.05 1.00.07 212.6±12.2 
P. 	granatum 	L. 1.38±0.07 0.92±3.06 215.5±22.9 

L. 	polyantha Juos. 1.44±0.07 1.004.04 156.8±16.7 

Tatnie Ia. Weight of pupa, adult and fecundity of P. rscini fed on different food varieties. 

Tableau La. Poids. de La chrysalide et de laduLte er Econdité chez P. iicini 4lev4 our difftirentes variéto 
de plantes nourricières. 



Degree of Vean su, of squares! So.me des 	carrés 	•oyens 

Variance due to/ freedom/ 
Variance due 	I Oegrd de Fecundity! Pupal 	weight! Adult 	weight/ 

I iberi:6 Flcunditd Poids de 	Ia foLds de 
chrysalide ladulte 

Food/ 
Nourriture 

6 30326.54" 0.160 0.230" 

Replication! 

Rpltitiun 
2538.39 0.028 0.028 

(rror/ 

Ecart 
24 1538.10 0.030 0.036 

** Significaot at p = 0.01./ Significatif 1 p - 0.01 	. 

Table lb. Analysis of variance on fecundity and its contributing characters. 

Tableau lb. Analyse de variance our Ia f6condit4 et leo caractres associs. 
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Fig. 1. Fecundity of P. ricinj fed on different food plants. 

Fig. 1. Fécondit de p. pjj0j élevé avec difftrentes plantes nourricières. 
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Fig. 2. Fecundity per day and frti1ity in P. pjjj. 

Fig. 2. Fcondité calcuIe par jour et fertilit:6 chez P. ricini. 
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Fig. 3. Relationship between body weight and putential fecundity in P. ricini. 
Fig. 3. Relation entre le poids corporel et In fécoridité potentielle chez P. ricini. 
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Fig. 4. Relationship between pupal weight and fecundity in P. ricini 

Fig. 4. Relation entre he poids de In chrysalide et Ia 16condit chez P. ricini. 
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Fig. 5. Relationship between pupal weight and potential fecundity lnP. ricini . 
Fig. 5. Relation entre le poids de Ia chrysalide et Ia f4condit4 potentielle 

chez P. ricini. 
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Fig. 6. Relationship between body weight and longevity of mother moth in P. ricini. 
Fig. 6. Relation entre le poids corporel et Ia long6vit6 du papillon femelle 

chez P. ricini. 
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Fig. 7. Relationship between body weight and potential lecundity. 

Fig. 7. Relation entre le poids corporel et Ia f4condit6 potentielle. 

= 0.546 	0.915w 

= 0.626 

0.5 	1.0 	1.5 	2.0 	2.5 

Pupal weight (g)I 
Poids de Ia chrysalide (g) 

Fig. 8. Relationship between pupal weight and body weight. 

Fig. 8. Relation entre le poids corporel du papillon et le poids de La chrysalide. 
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Traduct 7Ofl 

CORRELATION ENTRE LE FOlDS CORPOREL, LE FOlDS DE LA CHRYSALIDE 

El LA FECONDITE CHEZ LE VER A SOlE ERI PHILOSAMIA RICINI HUIT. 

(LEP. 	SATURNIIDAE) 

Y. RAJENDRA SINGR et B. PRASAD 

D-opartment of [feOcionces, 
Manipur Tliversiiy, 
Canch ipur, Man ipur, 

Inde. 

La pdriode de ponte, le no,nbre d'oeufs pondus, La fertilitd 
et La tongpvite du papillon femelle ont Pt4 étudids dons une 
population de Philosamia ricini Putt. dont Leo accouplenents 
s'effectuent au hasard. Les aJultes dont Leo Larves ont dtd 
nourries avec trois var-idtds Locales de rids (Ricinua cOrriunis 
L.), a savoir l.a varidtd blanche, to uaridtd rose -et La varidtd 
rouge, ont comparativement pondu plus d'oeufo. On ne trout'e pas 
de difference significatir'e dans La fdcondit des papillons dont 
Leo larves ont dtd nourries avec Punicagranatum I. et Microcus 
paniculata L. IL n'y a pas non plus a'e diffCrence significative 
en Ce quf concerne le poids de La feroelle adul.te au cow's de La 
pdriode de ponte. Ii existe une correlation signifi.cative et 
positive entre diffe'rents couples de caracthres, a savoir : le 
poids corporeL et La fCcondité potentielle, le poids de La chry-
salide et La fécondité, Le poids de La chrysalide et La fCcondité 
potentielle, le poids corporeL et La LongCvité Des coefficients 
de corrélat ions Linéaires ClevCs ont également été obtenus entre 
Le poids de La chrysalide fescUe et La fCcondité potentielle, 
et entre le poids de La chrysalide et le no'nhre d'oeufs pondus. 
La selection des individus pour obtenir une meilleure fCcondité 
est également dfscutée. 

INTRODUCTION 

Les 	factetirs hi ol ogi ques dépendant du comportement et des condi t ions physio- 

logiques des insectes males et lenielles se cherchant mutuellement pour [accouplement 
et Ia reproduction sont <:risidrs cornmc responsables de Ia perpkuation de Ia popu- 
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lation. De nombreux chercheurs, comme Saxena et Satya (1975) et Karnavar ([977) ont 

6 tudi6 In faisabilit6 de mthodes d'induction pour In reproduction des insectes 

nuisibles en vue de [utter contre leur proliferation. Yamooka et llirao ont CtodiC 
Ia mme anne0 In stimulation des facteurs chez le ni7le et In relation entre l'accou-
plement et La ponte des oeufs chez Bornhyr raor( . Cependant. on ne dispose pas dune 
littCrature exhaustive concernant Les offota de Is nourriture cur Ia féconditC et 
le comporternent au moment de In ponte chez les vers 5 soLe cr1. Alin do comparer Les 

mérites de diffCrentes plantes nourricires, telles quo des varlétés locales de ricin 

(Ricinus communis L.) et dautres plantes nourrici'res dCcouvertes récenusent 

Microcus paniculata L.  Pun(oa granatum L. et Litaaea polyant.ha Juss. (Singh e 
Prasad, 1983), nous avons mis I accent sur I 'étude de In feconditC Cl do comportement 
lors de In ponte nez Ic ver 	sole cr1 Phi Losamia rcinf llutt., dans les conditions 
agroclimatiques naturelles do Manipur. 

MATER IELS El METHOI3ES 

Les vers 4 soic eri P. t'icini sont nourris aver quatro variCtCs locales de nicin 

(variCtCs blanche, rose, rouge et rouge-sang). 'ver M. pan Lculata , L. po?iiantha et 

P qranatwn, chaque elevage comptant cinq lots. Les chrysalides des deux sexes sont 
pesees individuellernent au moment de In nymphose, dans chaque lot. L'Cmergence des 

adultes sect produite tt dans In scotophase (1600-1801) heures). An moment o4 [Is 
deviennent actils sexuellement, Icc adultes sont pesés,et us sont ensuite places 
dans one cage (6x6"x6') pour laccouplement . Le papillon male est séparC art fidel-

lenient après 8 heures do copulation. Le nomhrc d'neufs pondus ccl iomptC par cycle 
de 24 h jusqu4 In mort. Apr6s In mort, le papi lIon ieme1ie est disseque pour examen 
du nombre doculs contenus dans losovaires. Lanalyse di variance et In correlation 

ontre Les différents couples de caractères mentionnCs plus haut sont dtudiCes pour 
toutes Les combinaisons possibies on suivant In mCthode tie Panse Pt Sukhnteme (1978). 

RESIJLTATS El DTSCUSSTON 

Chez le ver 4 sole on. In ponte no pas lieu immCdiotemont après Ia separation 

du nile et de Ia lemelle, mais dCbute do I 4 1 heures apr4s In sCgrCgation. Les oeufs 
blancs de forme ollipsoTdole sont pondus par groupes de quntre. Le nombre doeufs 
pondus par femel Ic vane de 112 4 405 aver one moyenne do 250±19,8. Sur le total des 

adultes, seulement 22.2 7, des lemelles ont pondu Ia presque totalité des oeu[s conte-
nus dans Icons ovaires. La fCconditC Oct Ia suivante : 345,822,8, 320,0'16.2, 
317,0±16,1, 	216,6±22,9. 	212,6±12.2, 	182,0±18,5 et 156±16,8 pour Les larves flour- 

nies respectivement aver los trois vaniétCs locales do nicin (blanche, rose, rouge), 

M. paniculata, P. granatum, la variétC rouge-sang de nicin et L. polyantha(Fig. 1). 
Les larves nournios aver los trois variCtCs de ridin mentionnCes ci-dessus, ont pondu 
plus d'oeufs après lémergenco quo Les individus nourris aver los autres varlCtCs. 
Les larves nourries aver P. granatum et  M. paniculata ont une longCvinC dlevéo et 
ont pondu pratiquomoiit Ic memo nombre doculs aprCs emergence de 1 adulte. 

On observe quo In pCriude do ponte chez P. rioinj, duro de six 4 huit jours. Le 
nombre d'oeufs pondus au cours do cotte pCriode Oct respoctivoment de 88.4, 54,0, 

45,9, 31 1 , 26,8, 20.4, 16,3 et 7,5. Les oeufs viables representont 93,4±0,5 7 pour 
los oeufs pondus Le len jour or 41,5±25,0 7 pour los oeufs pondus Ic 4ioco jour (Fig. 
2). Les oeufs pondus après le 56.me jour sont moms viables. Le pourcentago doouls 

non fécondCs pondus par 15 papillons Oct de 1,0. 2,3, 4,3, 8.2, 9,4, 9,9, 67 et 0,0 

au coors des huit journCos de ponte. Lexamen post mortem des papilions temelles 
revele Ia presence de 13,5±5,7 oeufs non pondus en moyonno. Ccci indique que des 

oeufs non pondus auraient mni plus tard au coors du cycle de dCveloppement, ccci 
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provenant d'un retard dactivation par Ic sperme. us naursient done pas pu kre 
pondus avec les Suires oeufs. Colic observation eat en accord avec celles de Lecato 
et at. (1972). 

Le nombre doeufs pondus eat 61ev6 avec les trots varités locales de ricin, 
suivies de M. paniculata et P. granaiuin . La fcondité la plus faible a 61:4 observte 
avec T. polyantha (Tableau I a,b). Nos observations sont donc en accord avec celles 
de Thangavelu et Phukon (1983) qui ont égoloment observ6 la fécondité la plus élevée 
chez P. ricini nourri avec le ricin, Heteropana fragrans , ci ii 1écoridit 	Ia plus 
faible dies P. 	c- nj nourri avec Aitantlttas excetsa. us nont cepondarit pu observer 
dinfluonce de is valeur nutritiojinelle de ces planies sur la f6condiI6 de P. rcini. 

lo pourcentago doeufs vlibles eat maximal pendant Ic premier (93,47)cr Ic 
deuxième (82,4 7) jours de. In priode de ponte et décroit progressivement avec l'ge 
de 'I'insecte. Panigrahi (1974) chez Anthepaea mytitta D. et Singh et Bardaiyar (1982) 
chez A . proyle 	1. ont également mit les mmes observations lors de I ttude de 
1c1osion ci du comportement de ponte. La f6condit6 et In fertilité chez P. rrcin 
vont en dimlnnuant avec les jours de ponte. Cetto dimi nution des taux de fctondi t 
Ct de fertilit6 pout tre due an blocage des spermatocytes u S Is diminution des 
spermatocytes viables dans les ovariolos. Marks (1976) sugg6rai1 que la prsence de 
spermatocytes secondaires a une influence sur Is fort i I it cc Is ponte des oeiifs con-
tenus dans les ovaires. Lecato et at. (1072) ont mis en avant le besoin dune acti-
vité du sperme pour accrottre Ia ponte des oeuls féconds. Laugmentation de la quail-
tité de sperme dans les hursa coputat- rix de la femelle ontraTne une plus forte 
éclosion chez la moucho fruitiSre mndiierranéenne (larias et at., 1972). 

11 existe uno correlation positive significative entre les dificrents couples 
de caracijSres CtudiCs dans toutes les combinaisins possibles. La correlation In plus 
forte eat observCi pour It poids de Is chrysalide or le nombre doeufs pondus 
(yI89.745193,50x; r 0,8474 p-O,Ol 	Fig. 4) et pour Ic poids de la chrysalide et 
is fCconditC poteritiolle (y242,74 l,SUx; r0,823; p-0.01 	Fig. 5). Le coefficient 
de correlation positive or signifirat ice esi Cgaloment tlevC pour les autres carac-
tères. II existe tine correlation significative positive entre le poids corporel et 
la longCvitit dii papil tori femel Ic (y-6.15i5,57x; r-0,476 p->O,OS 	Fig. 6). Ii existe 
égaleinennt une correlation linCnire entre le poids corporel et In fécondité poten- 
tielie (y50,33i261.96x; r-0,760; p-0,Ol 	Fig. 3) ci entre le poids corporel et 
Le nombre d'oeufs pondus (y=14,26r-250,23x; r.-0,745; p  >0,01 	Fig. 7). Des observa- 
tions similaires ont Cté faites par Marks (1976) lors de letude du comportement 
daccouplement et de Is fCconditC chez Dparopsis castanea. On obtient égalemenr uric 
correlation liniCaire éievCo chirp le poids de la chrysalide et le poids corporel 
(y=0,546n0,915xt r=0,626; p>O,Ol 	Fig. 8). Boreyko (1972), Cheng (1972) et Vorma 
et Atwal (1975) ont obtenu les memos rCsultats. 

Lorsque to ver S sole eri eat ClevC en laboratoire, plus le poids eat ClevC chez 
laduite fomelle, plus Is féconditC ost imporiante. La viabilitC des oeuls dirninue 
avec 1Sge du papillon temello. Lobsorvation dune correlation positive signifi_ 
dative élnnvée entre le poids de la chrysalide et le nombre doeufs pondus, Ic poids 
de is chrysalide et La fCcoridité potentiello, le poids de I 'adulte et la féconditC 
potentielle, le poids de ladulte ci Ic nombre doeufs pondus, indique claircinent 
quo La selection des individus pour obtenir one meilleure lCconditC dolt seffectuer 
sur des caractSres. Cependant, 11 ost nCcessaire deffectuer des etudes plus appro-
fondles concernant linfluence de l'rnvironnement et de la valeur nutnitionnelle sur 
La fécondité du yen S soie cr1. 
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EVOLVING OF A MULTIVOLTINE WHITE WITH SHORT LARVAL 

DURATION IN SILKWORM BOMBYX MORI (L) 

P.J. RAJIJ and N.B. KRI.SHNAMURTHY 

Sericulture Research Prodect (W.R.A.), 
Department of Post-Graduate •tudies & Research in Zoo loqy, 

university of Mysore, 
Manasa Ganqotri, 
Mysore - 570 006 

India. 

Conventional breeding proqranvnea were conducted to identify 
high yielding hivoltine hybrids which were outcaossed to local 
Pure Mysore race. Paced on the performance carameters, certain 
promisinq lines were isolated from such a nolyhyhrid. Further, 
the hybrid lines were inbred for over ten generations thus selec-
ted for desirable traits. In the course of this inbreeding 
programme a promising multivoltine white line with short larval 
duration, improved fecundity, high hatching percentage, total 
yield, cocoon weight, shell weight and shell ratio has been 
selected for further evaluation. This particular line 	herein 
referred MG 509 has been bred through over eighteen generations 
and the overall performance of this breed is significantly 
improved over the multivoltine Pure Mysore in regard to various 
economic parameters which are in detail discussed. 

I NTRODIJCTT ON 

Introduction of hybrids for commercial silkworm rearing in the year 1922 

heralded the beginning of the distinct period of sericulriire in India. The hybrid-

ization programmes were initiated with the multivoltines. Although there are several 

multivoltine races known from various parts of India, the Pure Mysore is a well known 

race employed in certain parts of our country specially in the state of Karnataka. 

It is an important traditional race which has been crossbred with C—Nichi. The hybrid 

seed of this cross is used by several farmers in almost all parts of Karnataka where 

sericulture is practiced. Although the crash programme for large scale bivoltine 
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introduction in Karnataka and certain other parts of the country has been made with 

the financial assistance from the World Bank, and that all attempts are being made 
both at the state and central orgarrisations in sericulture to popularize the bi-

voltines and yet some of the larmers prefer multivoltine x bivoltine hybrids. Further 

in such multivolt inc x bivoltine cross breed Pure Mysore is being employed as the 
female parent, since the Pure Mysore is said to contribute its hardiness combining 
with high yielding cocoon traits of the bivoltines. It is a traditional race which, 
by virtue of its continuous inbreeding has maintained its purity and at the same time 
deteriorated in regard to important traits such as cocoon characters including silk 

yield and larval period. In this context, it is interesting to point Out that 
according to Tazima (1958), the quality of cocoon and silk yield of Pure Mysore is 

not good enough for production of good quality silk because of the neatness defects 
in the cocoons. It is possible that lack of regular selection and isolation of 
cocoons (1 Pure Mysore would add to defects which get perpetuated in the pure Mysore 
race? Hence, a cogent programme involving careful selection and isolation of cocoons 

with promising traits of qualitative and quantitative nature in Pure Mysore race need 
to be used to conserve the genetic potential inherent ly  present in the Pure Mysore 
race. Employing such a selected line of Pure M.vsore  in hybridization programmes with 

bivoltines. will all the more be advantageous in the evolution of cross breeds with 
better performance. IF is obvious that the bivoltines have a higher productive value 

over the multivoltines, but the hardy nature and the disease resistance compared to 
bivoltjnesunder the environmental conditions to which both the farmers and their 
Si lkworms are exposed, there has always been a demand for the multivoltines as well. 

The authors are aware that flosa Mysore is one of the multivoltinc races evolved to 
replace Pure Mysore and this race though encouraging, there is still a need for 
alternative better races to be evolved in the interest of sericulture industry. 

Krishnamurthy ei ol. (1983) conducted hybridization experiments to 	evolve sri- 
perior mrrltivoltine races through gene combinations. Further evolving of silkworm 
races with shorter larval durations with or without increasing silk yield would lead 
to minimizing of the leaf consumption and also the cost of labour. Sitaram Tyengar 
(1981). Subramanya and Reddv (1982) through their irradiarion experiments isolated 
lines with shorter larval duration using mtiltivoltinp Pure Mysore race. Krishnamurthy 
and Vasudev (1983) by mutat ion and gene combirrat ion evolved a high yielding breed 
of polyvolt inc Bombyx rriori with short larval duration. in the present studies the 
authors, with a hope to evolve a multivoltine breed with shorter larval duration and 
better performance for economically important traits., have unrlertaken certain experi-
ments by conventional breeding methods. 

MATEHIALS AND METHODS 

For these hybridization experiments, the exotic locally adauted hivoltine races, 
namely Ma I i mnirng-A (1(A) and NB it, and indigenous multi vol tine Pure Mysore (PM) races 
were drawn from Cermplasm Bank of Sericulture Flesearch Project (WBA), Department of 
Zoology, University of Mysore, Manasa Gangotri. Mysore, and were maintained in the 
laboratory providing the desirable temperature varying between 240  - 28°C and humi-
dity ranging from 75-80 '4. Experiments were undertaken with a 4-feeding schedule per 
day with N varlr'tv mulberry leaf. 

The F hybrid bivoltine males of MA M x NB 	combination were out crossed 
to mirltivoltitie Pure Mysore females to obtain the cross breed. This progeny in the 

subsequent generation was backcrrrssed to Kalimpong-A and inbreeding of the hybrid 
line was continued applyitig rigorous and continuous selection for the desired traits 
for over eighteen generations. The three parettts involved in the breeding plati namely 
MA, NB, and Pure Mysore races were also maintained as controls for comparison under 
same laboratory conditions. 
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A definite period of three hours resting length was followed for the inbred line 
so as to enhance the productivity and quality of silkworm eggs as was suggsted by 
Petkov et al. (1979). 

The cocoons of the evolved breed and that of Lite Pure Mysore race were reeled 
by Japanese multiend reeling machine to assess their reeling performance and fibre 
qualities. Technological characteristics like cleanness and neatness of the silk 
fibre were assessed with the help of a tarrdard seriplane boards. 

RESULTS AND DISCUSSION 

Since the time immemorial hybridization as a technique has been employed by man 
to obtain a better breed or progeny in both animaLs and plants and this is also quite 
true in sericulture industry wherein the domesticared silkworm Bornhr,'x mori has been 
subjected to such experimental manouvers since this Cinderella among productive 
Insects has a vast array of varied races with highly diversified clients of combina-
tion of traits of economic importance. In the course of the hybridization programmes 
undertaken by the authors between multivoltirnes and bivoltines, the aim was to evolve 
a better race with white cocoon with multivoltinism. It is obvious that the multivol-
tines by virtue of being non-diapausing and resistant to diseases combining the white 
cocoon trait once fixed could provide all acceptable race from commercial point of 
view. Since the majority of characters are pinlygenic, a careful plan of hybridization 
was evolved by the authors utilizing the multivoltine Pure Mysore and bivoltine KA 
and NB 19 . There was a need for eliminating the green and yellow cocoon colour of the 
Pure Mysore race though the oval shape of this race needed to combine with the white 
cocoon colour of the bivoltinc's. Thus, the F1  hybrid males of KA 66 x NB, YY when 
crossed to multivoltine Pure Mysore females, the progeny in F1  generation gave all 
green coloured cocoons with oval shape. This observation is substantiated by the 
findings of Tazima (1964) where green cocoon colour is dominant over white. Females 
of green cocoon coloured line when back crossed to Kalimpong-A, gave all green 
coloured cocoons in the progeny and thereafter when the inbreeding of the hybrid line 
continued, it led to the segregation of varied cocoon colours like white, green and 
pale yellow. The white coloured cocoons were selected and isolated ass line for its 
better shell percentage, cocoon weight and oval shape of the cocoon, compared to 
other segregated lilies such as green and pale yellow. This line was inbred for mul-
tivoltine features by selecting non-diapausing eggs at every generation. This has 
led to the fixation of white cocoon colour retaining the non-diapausing feature at 
the end of tenth generation. Fixation of white cocoon colour is not impossible as 
the white cocoon colour isa recessive homozygous character, which confirms the 
findings of Sidhu gt at. (1968). It is interesting to note that from the third gene-
ration onwards, the isolated hybrid line herein named MG 599  (previously designated 
MU 509 ) bred true for its white cocoon colour. At each generation the diapausing cha-
racter was eliminaled by brushing the non-diapausing eggs and this led to the total 
elimination of eggs undergoing diapause at the end of the tenth generation. In the 
process of the inbreeding of the hybrid line MG 999  , a significant (P<0.05) increase 
in the rate of development was observed compared to its parents. The new breed 
completed its larval duration in 552.0 ± 2.89 hours (23 days) compared to its 
parents, particularly multivoltine Pure Mysore parent where total larval period was 
662.33 ± 7.31 (27 days 5 hours) whereas in the bivoltine parents KA the larval dura-
tion was 624.0 ± 12.66 hours (26 days) while in NB1 , it extended to in total of 
644.67 ± 14.25 (26 days 8 hours). The rate of development strikingly is more during 
the Vth instar when the larvae generally feed voraciously, than in the other larval 
stages. The hybrid line MG 50, takes 163.0 ± 5.00 hours after the IVth moult till it 
starts spinning, whereas its parents multivoltine Pure Mysore completes this phase 
in 220.33 ± 9.67 hours, bivoltines KA and NB1, take 208.00 ± 8.62 and 203.0 ± 8.51 
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hours respectively. Table I gives a comparative picture on the larval developmental 

periods in the parental races of KA, NB10  and Pure Mysore as well as the newly evol- 
ved breed MG 	. The breed MG 09  shows a significant increase (P<0.05) in the rate 

of development and at the same time there is an improvement in the cocoon weight, 

shell weight, shell percentage and filament length compared to its multivoltine 

parent indicating that this breed has inherited this character from the bivoltine 

Fr  hybrids. Gamo (1986) has pointed out that F hybrids are superior in cocoon pro-

ductivity and larval health by virtue of their hybrid vigour. Hence such hybrid male 

parents with promising traits herein employed with Pure Mysore female could represent 

one of the important parental combinations in the fruitful breeding programmes. This 

is another instance which confirms the utility of such heterosis. The presently evol-

ved white multivoltine breed bears a testimony for this. Similarly, Raju and 

Krishnamurthy (1984, 1986) exploiting the hybrid vigour of bivoltine F1  hybrids in 

the breeding plan evolved high yielding multivoltine lilies. 

Perusal of Table [I gives the data on the economic traits assessed for the newly 

evolved multivoltine white MG 501  and its multivoltine parent Pure Mysore maintained 

as control. The data which was statistically analysed applying the students 't' test, 

clearly indicates that there is a significant (P<0.05) improvement of the economic 

traits in the evolved breed compared to its multivoltine Pure Mysore parent. There 

is a significant improvement in MG 509  in regard to eggs/laying (16.09i), hatching 

percentage (2.0fl. weight of fifth age larvae (44.197), total cocoon yield (9.037) 

and shell ratio (13.4Y) compared to its multivoltiue parent Pure Mysore. The short 

larval duration of the isolated breed implies a reduction in total number of feeds 

from chalki to spinning stage with corresponding reduction in the quantity of leaf 

consumed. Thus the leaf-cocoon ratio calculated in the hybrid line is 17:1 which is 

an encouraging value compared to its parents bivoltine and multivoltines which have 

the approximate leaf-cocoon ratios of 18:1 and 22:1 respectively. 

Further, the reeling performance and fibre qualities are of utmost importance 

from the industrial point of view. hence these parameters were analysed for the said 

evolved breed and Pure Mysore race, the results of which are presented in Table lii. 

Perusal of the data in this Table clearly reveals that the evolved breed is quite 

superior to Pure Mysore race in regard to both quantitative and qualitative traits. 

Thus there is a significant (P<0.05) improvement in the evolved breed MG 509  in regard 

to filament length (107.657), denier of the filament (47.147), renditta (61.597i), 

reelability percentage (44.592,), boiling-off loss percentage (36.28'/), cleanness per-

centage (81.992.) and neatness percentage (51.617) compared to its multivoltine parent 

Pure Mysore race. 

Hence the authors are of the opinion that the breed fIG509  a multivoltine white 

evolved by them by virtue of its short larval duration, satisfactory leaf cocoon 

ratio and acceptable superior qualities of cocoon, in addition to overall better 

performance than Pure Mysore not only qualifies it for field trials but also for 

commercial exploitation in the sericulture industry since it can minimise leaf con-

sumption, cost of labour and thus cost of production. 
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0 

	

Total 	Total 	Total 

	

larval 	larval 	larval 

	

Feeding 	moulting 	]uration/ 
1st 	1st 	hod 	hind 	hhird 	third 	10th 	10th 	0th 	duration 	Iuration/ 	Durde 

	

instar 	moult 	instar 	moult 	instar 	moult 	instar 	moult 	instar 	Dune 	Oure 	totale 

	

duration/ duration/ duration/ duration/ durution/ duration/ duration/ duration/ duratioo/ totale 	totale 	pOriode 

	

Ourée du 	Ourée de 	Dune du 	Dune de 	Durde du 	Oure de 	DurOe du 	DurOe de 	Dunéc du 	pdriode 	pdniode 	larvaire 

	

ler 3ge 	la In mue 	2e Ogn 	la 2e mue 	3e 1gm 	la 3e mue 	4e5ge 	la 4e mue 	Se Ige 	d'alimeri- 	de mue 
tat ion 

ItO 78.66 24.00 57.33 22.33 73.67 24.00 104.00 32.00 208.00' 
 

52166° 102.331 624•00m 

±1.67 ±2.89 ±2.60 ±1.67 ±1.67 ±0.00 ±4.50 ±4.19 ±8.62 ±13.82 ±4.10 ±12.65 

68 77.00 25.67 56.00 22.33 81.67 30.33 118.33 30.33 203.00 536.00 108.67 i44.57 
18 ±0.00 ±1.67 ±3.00 ±1.67 ±7.31 ±1.33 ±4.61 ±3.19 ±8.51 ±10.60 ±t.33 ±14.25 

PM 80.33 20.06 60.67 24.00 92.67 25.67 109.00 29.00 
22033C 553000 99334 

662.33 
±1.67 ±1.67 ±4.10 ±2.89 ±3.33 ±4.41 ±1.53 ±2.89 ±9.57 ±0.51 ± 	C.01 ±7.36 

MG 77,00 22.33 53.00 24.00 67.00 22.33 97.67 25.67 163.00°  457.66° 
94331 552000 

509 
±0.00 ±1.57 ±0.00 ±0.00 ±0.00 ±1.67 ± 	1.67 ±1.57 ±5.00 ±3.33 ±1.67 ±2.89 

a/d, 	bid, cfd, 	e/h, f/h, 	g/h, rn/p. 	n/p 	and/et v/p P <0.05 

Table 1. Mean values of larval instars and moults of the parents KA, MB15  and PM, and the new line MG 509 . 
Duration in hours. 

Tableau 1. Valeurs rooyennes de la durée en heures des 3ges larvaires et den mines chez leo races parentales 
MA, NIB18  et PM, et chez la nouvelle lignée MG509. 



Hatching Weight of 	10 Yield/jO 000 larvae brushed/ Single 	cocoon Single 	shell 

Eggs/laying perceneage/ 0th age larvae/ Rendement/lO 000 	larves 	levdes eight/ weight/ 	Shell 	ratio/ 

Nbre 	d'oeufs Pourcentage Poids 	de 	10 Pids 	du Poids 	de 	la 	Richnsse 

par ponte dclosion larves 	Se Oge Number/ Weight 	(kg)/ cocon 	sieple coque 	suyeuse 	soyeuse 

(g) Nombre Poids 	(kg) (g) (g) 

Pure Mysore 	 462.33 96.63 20.23 8837.6 7.16 0.836 0.120 14.405 
±7.09 ±0.90 ±0.15 ±116.9 ±0.09 ±0.006 ±0.003 ±0.106 

MG509 	 538.75 98.63 29.17 9635.75 10.05 1.053 0.170 16.34 
±10.469* ±0.225 ±0.239* ±89.47 ±0.15 ±4.743 ±0.03 ±0.297* 

* Pure Mysore 0/s MG P < 0.05 
509 

Table II. Mean vaLues of economic traits of the control Pure Mysore and evolved line MG509. 

TabLeau II. Valeurs rnoyennes des caractres éc000miques de Ia race témoin Pure Mysore et de Ia Lignée MG509 



filament 	length/ Denier of 	the Boiling-off 	loss! 

Longueur du filament! Renditta/ Reelability/ DOchet 	aprs Cleannessf Neatness/ 

filament Denier do Rendement DOvidabilitO la 	cuis505 PropretO Nettet 

(m) filament () () () () 

Pure Mysore 	 369 1.4 14.867 64.875 32.375 52.75 60.0 

±4.242 ±0.0082 ±0.06 ±0.657 ±0.554 ±1.108 ±2.041 

MD 	 766.25 2.06 9.2 93.805 23.755 96.0 92.5 
509 	

41617* +02160* +0595* ±0.213* ±0.577k ±1.020 

* Pure Mysore V/s 86509 	P < 0.05 

Table Ill. Reeling performance and technological characteristics of the control Pure Mysore 
and evolved line MG 509  

Tableau III. Performances et caractres techniques de filature de Ia race témoin Pure Mysore 

et de La Lignée MG509 



Traduct ion 

OBTENTION DUNE SOUCHE POLYVOLTINE DE BOMBYX MORI A COCON BLANC 

AVANT liNE PERIODE LARVA1RE COURTE 

P.J. RAJU et N.B. KRISFINAMURTHY 

Scriculture Research Project (W.B.A.), 
Department of Post-Graduate Studies & Research in Zoology, 

(iniversity of Mysore, 
Manasa Gangotri, 
Mysore 570 006, 

Tnde. 

Un programme de select1on conventionnel a dtd mis en place 
pour obtenir des hybrides hivoltinc d haut rendement a partir 
de la race locale Pure Mysore. Des ligndes intdressantes au point 
de vue des caractères de rendement ant étd isoldes a partir de 
ccc polyhybrides. Les lignc~es hybrides ont dtd dlevdes par la 
suite en consanguinitd pendant plus de dix gdndrations ce qui 
a permis de sjlectionner cur 1cc caractères souhaites. Au cours 
de ce programme, une li,qnde polyvoltine prometteuse a cocon 
blanc, ayant une pdriOde larvaire courte, une meilleure fécon-
ditd, un fort pourcentage d'dclosion, un rendement global, un 
poids du cocon, un poids de la coque soyeuse et une richesse 
soyeuse dlevds, a dtd sdlectionnde pour une dualuation approfon-
die. Cette lignde, appelde MG 509, a did dlevde pendant plus de 
dix-huit gdndrat ions et sec performances glohales rnontrent une 
amelioration ciqnificative par rapport d La race Pure Mysore en 
ce qui concerns Les divers caractPrec économiques qui cont 
dtudids en detail. 

INTRODUCTION 

En 1922, l'introduction des hybrides dans lievage des vers 5 soie pour 

lexploitation commerciale, a marquê le debut d'une nouvelie Cpoque pour La sérici-

culture tndienne. Les programmes d'hybridation ont dCmarrC avec les souches polyvol-

tines. Bien que ion connaisse plusieurs races polyvoltines provenant de diff6rentes 
regions de l'inde, La race Pure Mysore eat r6put6e et est utilishe dans piusieurs 
parties de noire pays, en particulier dans i'EtaL du Karnataka. C'est une race 
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traditiorinelie importailte qui est croisie avec C-Nichi. La graine hybride de cc croi.-
sement est uiilise par les sriciculteurs dans presqile mutes les regions serici-
coles du Karnataka. Bloc quun programme accCICrC dintroduction et de diffusion des 
races bivoltines au Karnataka ait 4t6 mis en place avec laide de la Banque ?londiale 
et que Lout aim CtC mis en oeuvre au niveau de I 'Etat et des organisations fCdCrales 
sericicolcs pour populariser ces races, les paysans pr6f3rent utiliser des ponies 
issues de croisements polvvottin a bivoltin plut6t que des hybrides ou des souches 
bivoltines. Dc plus, dans ces croisoments polyvoltin a bivoltin, La race Pure Mysore 
est employCe comme parent leme lie car on dii quo sa rusticirC sassocie bieri avec 
les caractres du cocon S liact rendement des souches bivoltines. Cest une race tra-
di t i once lie tic  i . gr3ce S son mairit icc on consanguinitJ, a conserve sa pureté ci en 
aCme temps scsi dCtCriorCe en cc qui concerne des caractCres importants tels que 
les caractCres du cocon y compris la richesse soycuse. et  la pCriode larvaire. Dans 
cc contexte, 11 est iniCressant de signaler que, scion Tazinia (1958), la qualitC du 
cocon et Ic rendement on soie de la race Pure Mysore no aunt pas suffisants pour 
produire one soie de bonne qualitC en raison des dCfauts de nettetC des cocons. 11 
est possible quon macquo de sCiection rigulière pour Climiner les cocons dCfectueux 
alt rintrain6 la perpCtuation de ces dCfauts chez la race Pure Mysore. Un programme 
prenant en compte la selection de cocons prCsentant (to bonnes caractCristiques tant 
au point tic vue qualitatif que quantitatit, doit Ctre mis on oouvre pour conserver 
Ic poLentiel gCnCtique prCsent de maniCre inhCrente chez la race Pure Mysore. 
Lemplici dune tolle lign6 sCiectionicCe de Pure Mysore dans les programmes d'hybrl-
dation avec des races bivoltines, sera d'iutant plus avantageux pour crCer des 
souches S meilleur rendement. 11 est Cvident que les races bivoltines soft plus pro-
duciivcs que lea races polyvoltines, mlis is rusticitC CL Is resistance acix maladies 
montreea par les races polyvoltines dans les conditions d'élevago, font quil y a 
tiujours one deniande pour ces races. Moos savuns que Mona Mysore est 1 'one des races 
polyvoltines crCCes pour remplacer Pure Mysore. mais maigrC les espoirs donnCs par 
cette race, ii reste is nCcc'ssitci de crCer dautres races amCliorCea dans l'intCrCt 
de l'industrie sCricicole. 

Krishnamurthy 	. (1983) oct conduit des expriences d'hybridation pour 
mettre in point des races polyvoltines supCrieures par des conibinaisons gCnCtiques. 
La crCation de races de vera S soie avec one pCriode larvaire courte avec ou sans 
augmentation do rendement en soie, permettrait de rCdulre la consomniation de feuilles 
ot le coSt de Is main d'oeuvre. Sitaram lyengar (1981). Subramanya et Reddy (1982) 
ant csoiC au moyen de leurs experiences dirradiation, des lignCes avec one pCriode 
larvaire plus courte S partir de la race polyvoLtino Pure Mysore. Krishnamurthy ci 
Vasudev (1983) ant crCC, par mutation et combinaison genetique, une IignCe polyvol-
tine S hauL rendement chez Boinbyx mon , avec one pCriode larvaire plus courte. Dans 
ICtude priscnte, nous avons entrepris piusieurs expCricnces all moyen des mCthodes 
conventicinnelles de sCiection, dana lespoir de crCer one souche polyvoltine avec 
une periode larvaire plus courte et de meilleures performances en cc qui concerne 
les caractCres ec000miques importants. 

MATERIEL ET METUODES 

Pour les expCriencoa dhybridation, des races bivoit Inc's exotiques adaptCes aux 
conditions locales S savoir, Kalimpong-A (KA) et NBI8 et la race polyvoltine indigène 
Pure Mysore (I'M) oft Cté bombs par la Banque gCnCtique du l'rojet de Recherche 
sCricicole du DCpartement do Zoologie, liniversitC de Mysore, em ont ete ClevCes en 
laboratoire. 3 une tempCrature de 24  5 28°C et line humiditC de 75 3 80 3. Les 
expCriences ont CrC conduites aver un rythme de quatre repas par (our composes de 
feuilLes de mSrier de Is variCiC MS. 
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Les hybrides bivoltins males Fl issus du crolsemont KAM x NB189 ont 
croi.ss avec des femelles de Is race polyvoltine Pure Mysore. Les individus ainsi 
obtenus out 6L6 utiliss pour Un croisernent de retour avec Ia race Kalimpong.-A et 
les génhations successives ont 6L6 clevées en consanguinilé, en appliquant one 
selection rigoureuse et continue sur Ic's caractres souhaites pendant plus de dix-
huit génCrations. Les trois races parentales de cc programme de selection, KA, NBI8 
et Pure Mysore, ont Cgalersent etC ?levCes dons les memos conditions en laboi-atoire, 
comme lots tCmoins. 

La durCe do I accoupiemont a etc fixCe 5 trots heures pour Is lignCe en consan-
guinitC at in de favoriser la producrivitC et la quolitC des oeufs cornice I ant prC-
conisC Petkov et a?.. (1979). 

Les cocons de Is lignée crCCe et ceux de Is race Pure Mysore ont etC dCvidCs 
en utilisani tine uilature mult bouts japonsise pour tester leur dCvidabi litC et Ia 
qualitC des fibres. Les carnctres technologiques tols que is propretC et Is nettetC 
de la fibre de sole oat CtC CvaluCs 	I aide dun sCriplatie standard. 

RESULTATS El DISCUSSION 

La technique de Ihybridation est. employCe depuis très longtemps par I homrnc 
pour obtenir de meilleurs descendants chez les vCgCtaux CI chez les animaux et Cgale-
ment en sCriciculture oi Ic vet i sole domestiquC Bornhyx rnor' a servi a de nombreuses 
manoeuvres expCrimeritales car cetto Candrillon des insectes possCclo un large Cverit.ail 
de races avec des combinsisons trCs diversifiCes des carnctCres Cconomiques. Le but 
de notre programme tI'Iiybridation entre polyvoltins et bivoltins Ctsit de crCer one 
race polyvolline amClicrCe h cocon blanc. Les races plyvoltincs, Ctant donnC leur 
caraciCre non-diapausant et leur rCsistance aux maladies, peuvent étre intCressantes 
du point de vue commercial, des mrs quo le caractCre cocon blanc est fixC. Cornice 
les caracteres soot en majoritC polygCniques, nous avons ClaborC on plan dhyhrida-
tion avec prudence en utilisant Is race pilyvoltino Pure Mysore et les races bivol-
tines (A et NBI8. II Ctait ncicesgajre dCliminer les cocons verts et jaunes de la 
race Pure Mysore alors quo Is [once ovalo du enroll de cette race devait étre associCe 
C la couleur blanche du cocon des races bivoltines. Les mCles hybrides Fl issus do 
croisemont KAM x NB!8 	alit bus engendrC, par le croisernent avec des femelles poly- 
voltines Pure Mysore, one premiere gCnCration Fl avec des cocons ovales de couleur 
verte. Cette observation est confirmee par les résultats de Tazima (1964) qui 
indiquent la dominance do la couleur verte du cocon stir Is couleur blanche. Les 
femelles de la IignCe C cocon vert ant CtC croisCes avec Ia race Kalimpong-A et ont 
donnC ensuito, avec Is poursuite de Is lignee en conssngulnitC, des cocons de 
diverges couleurs 	blanc, vert ci jaune pCle. Les cocons blsnrs ont etC sClectionnCs 
et isolCs commo lignCe pour leurs meilleures performances en cc qui concerne la 
richesse soyeune, le poids du cocon et Ia forme ovale du cocon. Cette lignCe a 
ensuite etC CIevCe en consanguinite pour sClectionner Ic polyvoltinisme en choi-
sissant C chaque gCnCrar ion les oeufs nomi-diapausants. Cetto rnCthode a permis de 
fixer is couleur blanche du cocon en rnaintemmnnt Ic caractCre non-diapausant C la fin 
de Ia dixiCme gCnCration. la fixation dim caractCrc de la couleur blanche du cocon 
nest pas impossible car cost uo carsctCre homozygote rCc.essif, cc' qui confirrne les 
rCsultats de Sidlmu et al. (1968). 11 est intCressant de noter quo, C psi-tin de l 
troisiCme gCnCration, Is lignCe hybride isoiCe et dCnomnmnCe MC 509 (elIe avaiL pr(cC-
demment etC dCsignCe par MU 509) a conserve le carsct?'re de [a couleur blanche du 
cocon. A chaque génCration, on a ClirninC Ic caractCre diapausant en levant les ooufs 
non-diapausants et on a obtenu I'Climinatjon totale des oeuIs diapausants C la 
dlxiCme gCnCration. Dans le processes d'Clevage consangimin de la lignCe hybride MC 
509, on a observe une augmentation significative (P <0,05) du taux de dCveloppement 
par rapport aux parents. La nouvelle IignCe a one pCriode larvaire do 552,0±2.89 
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heures (23 jours), alors que is dure de La piriode Larvaire est de 662,33±7.31 ( 2 7 
jours et S heures) chez Ia race parentale polyvoltine Pure Mysore, de 624,0±12,66 
(26 jours) chez les parents bivoltins KA et de 644,67±16,25 (26 jours et 8 heures) 
chez N818. Le taux de d6veioppement est remarquablemcnt 61ev6 pendant le 5èrne 3ge 
so moment oJ les larves sont en gnrai trs voraces. La périiide comprise entre [a 
4ème mue ci le debut do filage du cocon dure 163,0±5,00 heures chez Is iignCe MC 509, 
alors quo cotte periode Oct do 220,33±9,67 heures chez les parents Pure Mysore, et 
do 208,00±5,62 et de 203,0 8,51 heures respectivement chez les parents bivoltins KA 
et NBI8. Le Tableau I mit is coinparaison des pCriodes du dCveloppenient larvaire chez 
les races parentales KA, NB18 et PM et chez is IignCe nouvellement crie MC 509. On 
observe une augmentation signilirative do taux do dCveloppernent (P<0,05) chez Ia 
lignéo MG 509, et 00 meme tenips, une amelioration du poids du cocon, du poids do Ia 
coque soyeuse, de Ia richesse soyeuse et de Ia longueur du filament par rapport au 
parent polyvoltin. Ceci indique que ccc caract'res out h6 transrnis A cette IignCe 
par les parents bivoltins Fl. Casio (1986) a remarquC que les hybrides Fl sont supé—
rieurs en ce qui concerne Ia productivitC do cocon et Ia sauté des larves, en raison 
de Ia vigueur donnée par Ihybridation. 13e tels parents hybrides méles employee id 

avec des femelles PM formeraient donc lune des conibinaisons parentales importantes 
dans les programmes de selection réussis. Cest une autre raison pour confirmer 
I utjtjtC d'uuo telie hetCrosjs. La lignCc S cocon blanc nouvellement créCe en est 
le tCmoignage. Raju et Krishnamurthy (1984, 1(?86) ont Cgalement créé des lignées 
polyvoltines S haut rendement en exploitant Ia vigueur d'hybrides Fl bivoltins dans 
on programme de selection. 

Le Tableau II donne les valeurs obtenues pour ice caractres écnnomiques chez 
La I ignCe MG 509 et chez ses parents polyvultins Pure Mysore pri s comme tCmoins. Les 
valeurs qui out etC analysCes statistiquement en utilisani Ic test de Student "t". 
montrent clairement urn' amelioration signiticative (P<0,05) des caractres écono—
miques chez Ia souche crCCe par rapport au parent Pure Mysore. On observe chez MC 509 
une amelioration remarqusble en cc qui concerne Ic nombre doeufs par ponte 
(16,09 'I.), le pourcentage dCclosion (2,0 'I.), le poids des larves au Seine age 
(46,19 7,), Ic rendement en cocon total (9.03 7.) et La richesse soyeuse (13,4 7.) par 
rapport au parent polyvolein Pure Mysore. La courte pCriode larvaire de Ia lignCe 
isolCe entraine la diminution du nombre de repas enire In levee 01 Ic filage dii cocon 
avec une diminution correspondante de Is consommation do feuilles. I.e rapport 
Ieuilles/cocon calculC chez is liguCe hybride est de 17/I cc qui Oct encouragoant 
ci Ion fail La comparaison aver les parents bivoltins et polyvoitins dont les 
rapports feuilles/cocon sont approximativement Cl respectivement les suivants : 18/1 
et 2 2 / 1 . 

La dévidabilité et les qualitCs des fibres sont également tr4s Importantes do 
point de vue industriel. Ces paraniètres oft donc etC analyses pour Is lignée crCCe 
et pour la race Pure Mysore et les rCsultats sont prCsentés dans Ic Tableau III. Ce 
tableau montre clairement que Ia lignCc crCCe est bien supérieure S Ia race Pure 
Mysore taut du point de vue quantitatif quo qualitatif. On observe une amelioration 
significative (P<0,05) chez Is lignCe MC 509 on cc qui concerne Ia longueur du fila-
ment (107,65 7.). Ic denier (47,14 7.), Ic rendement en sole (61 ,59 7.), Ic pourcentage 
de dévidabilité (44,59 7.), le pourcentage do perte S Ia cuisson (36,28 7.), le pour—
centage do propretC (81 ,99  7.) ci Ic pourcentage do nettetC (51 .61 7.), par rapport 
S Is race parentalc polyvoltine Pure Mysore. 

Nous pensons que In lignCe MC 509, souche polyvoltine S cocon blanc quo nous 
avons crCCe, en raison do sec performances 	pCriodo l;irvaire courte, rapport 
feuillos/cocon satisfaisant ci très bonnes qualitCs do cocon, et par Ia supCriorité 
queUe a cur Ia race Pure Mysore, mérile d'étre expCrimentCe sur le terrain et méme 
d'etre exploitée commercialement, car cue perniet de rCduire Is consommation do 
Ieuilles, Ic coCi do main d'oeuvre ci donc lee coats do production. 
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STUDIES ON THE PHYLLOPLANE MICROFLORA OF MULBERRY. 

II. INFLUENCE OF LEAF AGE AND SEASON ON THE INCIDENCE OF YEASTS 

J. SUKUMAR* and A. RAMALINGAM 

Department of Post-Graduate Studies and Research in Botany, 
University of Mysore, 

Manasaaangotri, 
Mysore 570 006, 

India. 

The yeast populations on healthy mulberry leaves were studied 
for a period of two years using serial dilution, leaf impression 
and spore-fail techniques. Four types of yeasts viz. , Crypto-
coccus laurentii, Sporobolomyces roseus, Tilletiopsis minor and 
Pullularia pullulans were isolated in addition to many unlcFenti-
fied white and pink yeasts. The population density increased with 
the increase in the leaf age, with maximum records on the senes-
cent leaves. Adaxial surfaces of leaves supported twice the 
greater number of yeasts compared to the aho.xial surfaces. Dis-
tinct seasonal fluctuations in the population of yeasts were 
noticed with peak concentration during the cool months of 
November and December. Yeasts were practically absent on leaves 
during hot summer months of March and April. 

INTRODUCT ION 

The existence of active microbes on the surfaces of plants is known since the 

time of Pasteur (1861) and Potter (1910). A variety of micro-organisms such as 

yeasts, [ilamentous fungi, bacteria and actinomycetes have been reported from the 

phylloplane of ninny plant species (Leben, 1965; Last and Warren, 1972; Last and 

Deighton, 1965) and are known to interact with plant pathogens (Fokkema, 1976). 
Last (1955a) reported for the first time a high population of Spor'obolomyces and 
Tilletiopsis on wheat leaves. Such studies are lacking from tropical areas 

(Dickinson, 1976). During the last three decades numerous plant species have been 

subjected to the study of their epiphytic microflora. However, detailed information 

* Scientific Officer, Karnataka State Sericulture Development Institute, Thalaghatta-
pura, Bangalore 560 062, india. 
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on the microflora of mulberry leaves and their influence on mulberry pathogens and 

silkworms are lacking. The brief study of Vasantharajan and Bhat (1968) was aimec 

at the role of bacteria in fixing atmospheric nitrogen on mulberry leaves. Sukurnar 

(1983) in his preliminary studies on the influence of phylloplane yeasts on sill' 

yields has shown that Sporoholomyces roseus and Crypt0000cus iaurentii respectivel 

had an enhancing and decreasing effect on silk yields. The present investigations 

were undertaken to gather comprehensive data on the phylloplane yeasts of mulberry, 

their seasonal variations, effect of leaf age, senescence and weather conditions. 

MATERIALS AND METhODS 

The experiments were conducted at fortnightly intervals on the mulberry variet5 

M5 of Morus indica L. grown in half an acre area. The leaves numbering 1-10 from the 

tip of the randomly chosen branches were collected into separate polythene bags and 

yeast population was estimated using serial dilution, leaf impression and spore-fall 

methods. In the serial dilution method twenty-four leaf discs, 2.1cm diameter, were 

cut for each leaf, agitated in hOOmE sterile distilled water for 30 minutes on a 

magnetic stirrer. Three suitable serial dilutions were prepared for each leaf and 

one ml of each dilution was placed in sterile Petri dishes. Molten Czapek-Dox Yeast 

extract agar medium with 25 ppm chioramphenicol, approximately at 35°C was poured 

and the plates were swirled before allowing the agar to solidify. The colony counts 

were made on the third day of incubation. For leaf impression technique, the leaf 

disc with the chosen surface was pressed momentarily twice on the surface of Czapek-

Dox Yeast extract medium in separate Petri plates. Colony counts were made on the 

second and third day after incubation. In spore-fall method, leaves were suspended 

from the lids of the Petri dishes overnight, so that the chosen surface of the leaf 

faced the freshly poured potato dextrose agar medium. The leaf area exposed was 

traced on to a millimeter graph sheet. Colony counts were made on the third day of 

incubation 

In all the above methods triphicales were maintained and Petri dishes were incu-

bated at laboratory temperature (24-28°C). Weather records were collected from the 

meteorological instruments situated in the field. The concentration of yeasts was 

estimated to number of colonies per cm 2  of leaf area sampled. The investigations were 

carried out during 1978 and 1979. 

RESULTS 

A total of 480 samples were analyzed during the course of two years and four 

types of yeasts were identified. Among them Cryptococcus laurentii, cporoholomyces 
rorous and TiLletiopsis minor were consistantly isolated while a black yeast PulluLa-
riapuLLu7ans was isolated only twice. The unidentified types were counted separately 

aspink and white yeasts to arrive at the total yeast population. Cryptococdus 
Laurentii, a white non-mirror yeast, was the most predominant member and it was fol-

lowed by pink yeasts and white yeasts. The two mirror yeasts. Sporoho1omyces roseus 
and Til.letiopsis minor which had the capacity to discharge their spores actively 

under humid conditions were enumerated on spore-fall plates throughout the course 

of our study. The mean concentration of yeasts isolated by the three techniques are 

given in Table I. The colony counts of yeasts on serial dilution plates were 58 times 

greater than those of leaf impression plates white on spore-fall plates it was far 

lower. 

The influence ol leaf age and season on the yeast population is presented In 

Figure 1 and 2. Young leaves supported  a low population of yeasts on their surfaces 
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which gradually increased with the leaf age. Leaf number 10 recorded around 616 times 

a greater number of yeasts than that of first leaf. 

to addition to the 480 samples, eight additional samples were analyzed for the 

27th leaf (80 days old) and senescent leaf (85 days old) to give a comprehensive 

picture of the influence of leaf age. The mean data obtained for leaf number 1, 5, 

10, 27 and the senescent leaf are plotted in Figure 3. Enormous increase in the rate 
of populations of SporohoLomyces roaeua was observed on senescent leaves which 

recorded a 10, 41. 200 fold increase followed by pink yeasts (339, 213), white yeasts 

(318, 700), Cr;iptococcus laurentil (289. 717) and Tflletzopsis mince (7, 300) 
compared to first leaf. The concentration of yeasts varied on different surfaces of 

the leaves. The mean concentration on the adaxial and abaxial surfaces of leaves as 

obtained by leaf impression method is presented in Table II. The populations were 

twice greater on the adaxial surface as compared with that of abaxial surface. 

Three broad seasons viz, 	rainy, cool and hot seasons were recognized based on 

the weather data of Mysore. The yeasts were found to be highly sensitive to tempera-

ture and were practically absent on leaf surfaces in hot summer months of March and 

April. A gradual increase in their population was observed from June reaching a peak 

in November and Deceniber, the cool months and declining to a minimum by the end of 

January. 

DISCUSSION 

The phylloplane yeasts of mulberry were analyzed using three techniques. Leaf 

impression method was useful to estimate the microflora of selected leaf surfaces 

for comparison which is not possible by serial dilution method. Both serial dilution 

and leaf impression methods gave higher counts compared to spore-fall method. Serial 

dilution technique provided both qualitative and quantitative data and is the most 

commonly used technique in phylloplane microbiology (Dickinson, 1971). 

Yeasts are found to occupy the second place on Lhe leaves of many-  temperate 
plants (Kerling, 1958; Dickinson, 1967; TMisiop and Cox, 1969; Bainbridge and 

Dickinson, 1972). Even on the leaves of tropical plants yeasts were reported to 

outnumber f i lamentous fungi (DiMenna, 1971 ; Meenakshi, 1981 ; Appaji Gowda, 1982). 

however, in the present study yeasts were found to occupy the third place after bac-

teria and filamentous fungi (Sukumar. 1983). Studies on the yeasts colonizing the 

leaves of tropical plants are few. (;arg et at. (1978) have attempted to study the 
yeast populations on plant leaves but no specific identification of yeasts was made. 

The first attempt in this direction was made at our laboratory. Crzipt000ccur 
laurentli was the most, predominant yeast on mulberry leaves. Pullularia pullulans 
which is reported as a predominant member on the leaves of temperate plants (Lindsey 

and Pugh, 1976) was isolated only twice from mulberry leaves. 

Plants support distinct microflora at different growth stages in varying concen-

trations. Young leaves of mulberry supported a less number of yeasts. The population 

increased with the age of the leaf and attained maximum levels on senescent leaves. 

Senescing leaves are stated to excrete on their surfaces nutrients and become better 

substrates for colonization by microbes (Dickinson, 1967). A close correlation 

between air-spura of the locality and the leaf surface fungi was observed by Last 

(1955b). The observations made by Vasantharajan and Bhat (1968) show that a greater 

population of phylloplane microbes occurred on field grown plants as compared to 

those raised in the glass house and provides evidence that aerial deposition of 

microbes on leaves over extended periods of exposure also accounts for an increased 

number of populations. In the present study Svoroholomyces roseus , Cryptococcus 
taurentii and Till.etiopsis minor were classified as residents while Pullutaria 
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pul.lulans behaved as a casual on mulberry leaf surfaces. 

The yeast population on the leaves exhibited a characteristic seasonal fluctue-
lion which seems to be due to the combined effect of temperature and relative humidi-

ty. In temperate areas, the peak development of phylloplane yeasts was reported in 

summer (Ruscoe, 1971). however, in tropical areas a reduced number of microbes was 

reported on leaves of plants (Meenakshi, 1981; Appaji Cowda. 1982) and this was 

related to the high temperature, dry weather and non availability of free moisture 

on leaf surfaces. Candfda a7_bicans (Sharma, 1Q74), Crpptococaus laureniii, SporohoZo-
mycer roreus and Tiblet(opsis minor (present study) were totally absent on mulberry 
leaves in hot months showing that they are very sensitive to temperature. This is 

in agreement with Warren (1972) who showed a strong effect of high temperature on 

white and pink yeasts. Studies on the antagonistic activities of yeasts on the mul-

berry leaf spot pathogen Cercosporo rnoricola and disease development have also been 

carried Out by us and will he published in succeeding parts. 
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Yeast/ tenure SO ti SF 

Cryptococcus 	laurentii 600.16 10.27 0.04 

pink 	yeasts/ levures roses 171.78 0.55 0.02 

Sporobolo.yces roseus 22.25 0.26 0.03 

Tilletiopsis minor 6.12 0.01 0.01 

White yeasts/ 	levures blanches 40.10 3.30 0.02 

Total 	yeasts/ total 	des 	levures 840.41 14.39 0.12 

Table I. Phylloplane yeasts/cmb of healthy leaves sampled by serial dilution (SD), 

leaf impression (LI) and spore—fall methods (SF). 

Data are the averages of 480 samples. 

Tableau I. Nombre de levures par cm° de phylloplane de feuilles salnes. 

Echantillonage par dilution en srie (SD), pression de la feuille our gélose (Li) 

et récolte des spores tombées (SF). 

Leo valeurs représentent la moyenne de 480 échantillons. 

82 



Adonis! surface/ 	Abaxial surface/ 
Yeast/ Levure 	

Surface adaxiale 	Surface abaojale 

Cryptecoccus laurentii 	 5.35 	 3.72 

Pink yeasts/ levures roses 	 0.32 	 0.18 

Sporobolomyces roseas 	 0.17 	 0.10 

White yeasts/ levures blanches 	 1.05 	 0.51 

Total yeasts/ total des levures 	 9.90 	 4.51 

Table II. Number of yeasts/cm 2  on the adaxial and abaxial surfaces 
of mulberry leaves as estimated by leaf impression method. 

Data are the averages of 480 samples. 

Tableau 11. Nombre de levures par cm° sur les surfaces adaxiale et abaxiale 

des feuiltes de mQrier, calculé par la rnthode de buvardage de la feuille 

sur gélose. 

Les valeurs reprsentent la moyenne de 480 4chantillons. 
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Traduct ion 

ETUDE SUR LA FLORE MICROBIENNE DE LA SURFACE FOLIAIRE DU MURIER. 

II. INFLUENCE DE LAGE DE LA FEUILLE ET DE LA SAISON 

SUP LES POPULATIONS DE LEVURES 

J. SUKUKAR* et A. RAMALINCAM 

Department of Post-Graduate 9tudies and Research in Botany, 
(Juiversity of Mysore, 

Manasaganqotri, 
Mycore 570 006, 

Inde. 

l,es populations de levures sur les feuilles de mzrier saines 
ont dtd dtudides pendant deux ans au moyen des techniques de 
dilution en sdrie, de buvardage de Ia feuille sur qélose et de 
rdcolte des spores tombdes. Qua tre types de levures ont dtd iden- 
tifie's 	Cr y 	s laurentii, Sporobolomyces roseus, Tilletio- 
sis mi nor 

p 
 Puluaria pullulans, sans compter as nombreuses 

evuresroses 
 

et blanches non identifides. La dens itd de popula-
tion augmente avec i'ge de to feuille, et atteint 80fl maximum 
sur les feuilles sdneccentes. La surface adaxiale des feuilles 
supporte deux fois plus de levures que to surface abaxiale. On 
peut noter des fluctuations saisonni5res dans to population de 
levures avec une concentration rnaximale pendant les mois doux 
de novembre et ddcembre. Les levures sont pratiquernent absentes 
sur les feuilles pendant les mois chauds de mars et ar'ril. 

INTRODUCTTON 

Depuis i'ipoque de Pasteur (1861) et Potter (1910), on connait l'existence de 

microbes actifs sur la surface des 'iigétaux. De nombreux micro—organismes tels que 
les levures, les champtgnons filametiteux, les bactries et les actinomycètes ont ét 

observes sur Ia phyllopiane de nombreuses espèces vegetaies (Leben. 1965. Last et 
Warren, 1972, Last et Deighton, 1965) et sont connus pour leur interaction avec les 

pathognes des végéraux (Fokkema, 1976). Last (1955a) a etC Ic premier a observer 
une poputatton importante de Sporoholomyces et Tilletiopsis sur les feuilles du biC. 
De telles Ctudes font dCfaut en ce qui concerne les rCgions tropicales (Dickinson, 

* Karnataka State Sericulture Development Institute, Bangalore 560 062, Inde. 
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1976). Au cours des trente dernières annécs, de nombreuses espces végétales ont été 

étudiéec pour leur fiore microbienne épiphytique. Cependant, les informations pré-

cises manquent sur la flcre microbienne des feuilles de mrier et sur con influence 

sur icc pathogènes du mrier et sur icc vers 	soie. La brve étude de Vasantharajan 

et Bhat (1968) était axée sur le r1e des bactéries pour fixer I 'azote de latmos-

phèrc sur les feuilles de mrier. Sukumar (1983) a moniré dans sec etudes prélimi-

nairec sur linfluence des levures de is phylloplane sur Ic rendement en soie que 

Svorobolornyces roseus et  Cryptococcus lOUrent27 ont respectivement un effet favorable 

et defavorable sur Ic roridement en soie. Les recherches prCcentes ont Cté entreprises 

aNn de rassembler des donnCes de laçon exhaustive sur lec levures de la phyllopiane 

du miirier, leurs variations saiconrIires, ['eliot de 1'5ge de Is feuille. In sénes-

cence et les conditions climatiques. 

MATERIEL El METIIODES 

Les experiences ont etC effectuCec tous les quinze jours sur des nriers de [a 

variCtC 115 de Morus indico L. plaiNs cur un demi-acre de terrain. Les bullies numC-
rotCes de I i 10 en partant du sommet des branches choisies au hasard ont etC cotlec-

tees cCparCment dans des sacs en polyéthylne et In population de levures a Cté eva-

LuCe par les mCthodes de la dilution en série, du buvardge de a feuille sur gélose 

et de In rCcolte des spores tombCec. Pour Ia mCthodo de Is dilution en cCrie. 24 

disques de 2,1 cm de diamètre ont etC dCcoupCc dans chaque feuille, agitCs dans 

100 ml d'eau dictiliCe sterile pendant 30 minutes sur on agitateur magnCtique. Trots 

dilutions en cCrie adCquates ont etC prCparCes pour chaque feuille et I ml de chaque 

dilution a Cté place dans une boite de PCtri. Un milieu gClosC d'extrait de Levure 

Czapek-Dox fondue avec 25 ppm de chioramphCnicol, 	35°C environ, est verse dessus 

et Icc plaques sont remuCec avant de l'isser la gClose se solidifier. Le dCnombroment 

des colonies est fait le troicNrse jour de lincubation. Dais la mCthode de buvardage 

de la feuille, Ic disque dCcoupé dans Is fcuille, place du cCtC de la surface choisie 

ect pressC a deux reprises sur la surface du milieu gClocC dextrait de Levure Czapek 
dans des bottes de PCtri sCparCes. Le dCnombrement des colonies est fait Ic deuxiame 

et le troicième jour de lincubation. Dais Is mCthode des spores tombCec, les 

feuilles sont suspendues au couvercle des boites de PCtri pendant une nuN, avec la 

surface choisie face au milieu gClosC de dextrose Iratche de pomme de terre. La 

surface folisire exposCe est tracCe sur une feuille de papier millimCtrC. Le dCnom-

brement des colonies est fait le troislème jour de I'incubation. 

Pour toutes eec méthodes, lexpérience a etC reproduite trois lois et Icc botes 

de PCtri sont placCes en incubation a In temperature du laboratoire (24-280C). Les 

donnCec mCtCorologiquec sont recueillies sur le terrain de plantation. La concentra-

tion des levures est calculCe en nombre de colonies par cm de feuille Cchantillon-

riCe. Les etudes ont etC effectuCes en 1978 ci 1979. 

RESIJLTATS 

Au total 480 échantillonc ont etC analyses au courc de deux annéec et quatze 

typos de lovures ont CtC identitiCs. Parmi ceux-ci, Cryptococcus laurentii, SDorobo-
ioinyces roseus et Tilletiopsis minor ont etC isolCs de manNre importante tandic que 

Pullularia puLlulans a etC icoN deux lois soulement. Les autres types non identifiCs 
tels que Icc levures roses et blanches, ont etC comptCc séparCment pour arriver i 

Is population totale. Cryptococcus laurentii , une levure blanche non brillante, est 
prCdomiii;inte,suivie des levures roses et des levures blanches. Les deux levures bril-

lantec, Sporoolomyces roseus et Telleiiopsis minor, qui sont capables de dCcharger 
leurs spores de maniare active dans des conditions humides, sont présentes sur les 
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plaques de spores tombres dun bout a lautre de ltude. Les concentrations moyennes 
de levures isoiées par les diffrentes mthodes sont données thins le Tableau I. Les 
colonies de levures sur les plaques de dilution en srie sont 58 fols plus nombreuses 
que sur Les plaques de buvardage de is feuille, elles soot bion mois nombreuses sur 
Les plaques des spores tombes. 

Linfluence de lge  de Ia feuille ot de la saison sur la population des levures 
eeL prssentêo dane les figures 1 et 2. Les feuilles jeunes prsentont une foible 
population de levure sur leurs surfnces, laquelle augmente prigrossivement ovec lage 
de In feuille. La feuille O 10 prrsen:e 616 fois plus de levures que Is feuille n°l. 

En plus des 480 6chantillons, nous avoirs analys6 butt 6chantillons supplmen-
taires pour la feuille n0  27 (góe de 80 jours) et la feuille snesconte (.gée de 
85 jours) olin de donner une vue donsemble de linfluenco de lge de is feuille. 
Les valeurs moyennes obtenues pour les feuilles nO  1, 5, 10, 27 et la feuille snos-
cente sont reprsentes sur la Figure 3. Nous avons observ6 uric augmentation considé-
rable do taux des populations de Srrrrrahoiornyces 0000us cur Les feuilles senescontes, 
augmentation d'environ 1 041 200 lois par rapport A la feuille no i, suivie par les 
levures roses (339 213). Les levures blanches (318 700), Cryptococcus Laurentii 
(289 717) et TiZletopis minor (7 300). La concentration des levures vane selon 
la surface de la feuille. Les corrcent rat ions moyennes obtonues sur Les surfaces aba-
xialo et adaxiale des feuilles, par Is mthode de buvnrdago de Ia feuille, sont 
présentées dane le Tableau II. Les populations sont deux lois plus importantes cur 
la surface adaxiale que sur Is surface abaxiale. On distingue trois grandes soiSone 
a Mysore 	is saison pluvieuse, la saison fratcho et In saison chaude. Les levures 
semblent kre tree sensibles a In temprature et sont pratiquoment absentos des 
surfaces des feuilles pendant Les mois chauds de rears et avril. Leon population 
augmente progressivenrent a partir de loin pour culminer cii novombre ci: dcembre, qui 
sont Les mois frais, et dimmnue jusqu'sumirrimumC Ia íirr de )anvier. 

DISCUSSiON 

Les levures de Ia phylloplarie do m6rier sont analyses an moyon de trois tech-
niques différentes. La mt.hode du brivardago de Is feuille Oct lo plus efficace pour 
évaluer la flore microbienne des surfaces foliaires choisies et pour les comparer, 
ce qui n'est poe possible avec la mthode de dilution en curie. Avec ces deux 
muthodes, on obtient de meilleurs r.sultats qu'avec In muthode des spores tombues. 
Avec Is méthode de dilution en surio. on obtient des donnues quantitatives et quali-
tatives et cest la technique iii plus couranto utilisue en microbiologic de la phyl-
loplane (Dickinson, 1971). 

Les levures semblont so placer en dcuxiCme position cur de nombreuses plantes 
des regions tempCrCes (Kerling. 1958, Dickinson, 1967. Ilislop et Cox, 1969, 
Bainbridge CL Dickinson, 1972). Elles surpassent en nombre Les champignons filamen-
teux mume sur Les plantes tropicalos (DiMenria, 1971, Meenakehi, 1981, Appaji Gowda, 
1982). Dane notre etude cepondant, elles occupent in troisiCme place aprCs los bactC-
nec et les champignons filameriteux (Sukumar, 1983). Les rtudes des colonies de 
levures sur les feuilles des plantes trripicales sont peu nombreuses. Larg et a1. 
(1978) ont essaye d.tudier Les populations de levures sur les feuilles de vugutaux 
mats nont identiliC aucune levure spCcifique. Le premier essni dane cette direction 
a 6L6 rualisC dons notre laboratoire. Cruipto00000s iaurentii est Ii Ievure prCdomi-
nanto sur Les feuilles de mCrier. Pu4liuIari.a pullulans qui ost prédomirrante sur Les 
feuilles des plantes tempurues (Lindsey et Pugh, 1976) a 6t6 isoléo soulement deux 
lois sur Les feuilles durnrior. 

89 



Les plantes présentent une flore microbienne distincte solon les diflérents 

stades de croissarice, 7i des concentrations variables. Les jeunes feuilles de mrier 
présentent moms de levures. La population sugmente avec l'9ge de la feullie et 

culmjne sur les feuilles sénescentes. 11 a été établi que les feuilles sénescentes 

excrtent sur leurs surfaces des composants nutritils et deviennent de meilleurs 
substrats pour la colonisation par les microbes (Dickinson, 1967). Last (1955b) a 

observe one relation étrolte entre les spores aCriennes du lieu et les champignons 
de la surface folinire. Les observations faites par Vasantharajan et Bhat (1968) 

montrent que les plantes qui wit poussC en pleine terre prCselitent une population 

Pius importunte de microbes sur la phylloplane que les plantes de serre. Ceci 

démontre que le dépCt aCrien des microbes sur les feuilles pendant des périodes 
dexposition prolongCes, joue on r6le dans l'augmentation des populations. Dans notre 

etude, Sporobolomyces 0080us, Cryptococcus lourentii et TiUeiopsis 'n&tor 	soot 
classes comme des permanents tandis que Putlularia pullulans est considérée comme 
occasionneile slit- la surface des [sullies de mrier. 

La population de levures sur les feuilles vane de façon caractéristiqueselon 
les saisons, ce qui semble Ctre dCi It la cornbinaison des eflots de la temperature et 
de I humiditC. Dans les regions tempérécs, Is dCveioppement maximum des levures de 

Is phylloplane apparait on etC (Ruscoe, 1971). Cependant dans les regions tropicales, 
on n'observe qu'un nombre rCduit de microbes sur les feuilles des plantes (Meenakshi, 
1981, Appaji Cowda, 1982) en etC et cela semble lie a la temperature ClevCe, su temps 
sec et It iahsence d'humidité sur les surfaces des feuilles. Gandido aihicans 
(Sharma, 1974), Crz,ptococcus Law'enti, SporohoLornyce roueus et Til1etopsis tinner 
(étude prCsente) sont totalement absents des feuilles de mrier pendant les mois 
chauds, ce qui montre leur sensibilité It is tempCrature. Ceci est en accord avec les 
observat ions de Warren (1972) qui motitre que ]a temperature élevée a un effet impor-
tant sur los levures blanches et roses. Nous uvons Cgalement effectuC des Ctudes sur 

les activiLCs antagonistes des levures sur Is pathogItne de Ia tache de la feullie 
du mtrier, Cercospora morieo7a. et  Is dCveloppement de cette maladie, qui seront 
publiCes ultCrieurement. 
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STUDIES ON SOME WILD SERICIGENOUS INSECTS OF NORTH EASTERN INDIA 

K. THANCAVELU*, A.K. BI4ACOWATI** and A.K. CHAKROBORTY 
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Central Silk Board, 
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The following ser7c-?genous insects viz. , Antheraea assama 
Westw. , A. mylitta Drury, A. frithii Mr., Attacu atlas L. , At. 
edwarsi Vhite, Philosamia cynthia Drury, P. ricini Butt, were 
collected from their natural habitat in North Eastern India. The 
specific locations of occurrence of these species are discussed 
with reference to altitude and geography of the region. The 
species composition as well as population density appear to be 
dwindling perhaps due to change in the ecosystem/climate/environ-
ment caused by extensive deforestation for jhum cultivation and 
timber. The rearing results of all these ser'icigenous species 
indicate the potential for commercial exploitation. 

INTRODUCT ION 

Sericigenous lepidopteran insects are generally divided as mulberry and non-
mulberry silkworms. Non-mulberry silkworm is largely comprised of the saturniids 

(lam. Saturniidae). In general, all non-mulberry silwkorms are found in the wild 

state. Their distribution is confined to distinct geographical regions with the Indo-
Australian region representing the highest number of species (Seitz, 1933). The seri-

cigenous insect fauna of the North Eastern India is rich. Seitz (op . c-it . ) reported 
nineteen species of silkworm from this region, viz, six species of ,lntheraea, three 
species ot Phjloojnja (= Samia), two species each of Loepa, Salassa, Attacus and 

Present address: * Regional Sericultural Research Station, Central Silk 8oard, 

17 Ansi Road, Salem 636 001, Tamil Nadu, India. 

** Assam Agricultural University, Out Station, Mondira, 
Hekra 781 127, Assam, India. 
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Caligz1a and one spec ies each of Act (as and  Dictyoploca. Chowdhury (1983 a ,b) recor-
ded only ten wild silkworm species viz. Antheraea asso.ma  Westw.,  A. compta R&J, A. 
frithi( Mr.,  A. helferi Mr.,  Actias selerze llbn. , A. maenas Dbl. , A. leto Hbn., 
Attacus atlas L. , A. edrjarsi White and Philosainia cynthia Drury. 

Among the one hundred and sixty species of non-mulberry silkworm so far reported 
(Seitz, op. cit.), Antheraea assama Westw. (India). A. rny1itta Drury (India), A. 
pernii Cuer. (China), A. yamamai Cuer. (Japan) and Philoearrcia ricini Ilutt. (Asia, 
China) are exploited for commercial silk production and only limited studies have 
so far been conducted to evaluate the economic importance of other sericigenous spe-
cies. llence an atLempt was made to study the specific distribution pattern and 
rearing potential of the less well known wild sericigenous insects of North Eastern 
India. 

MATERIAL AND METHODS 

An intensive survey was made in the entire sub Himalayan foot hills areas (lOOnm 
to bOOm AMSL) and plains (0 to 20m AMSL) of the North F.astern India during 1962-85 
to collect wild silkworms. The latitude and longitude of the places surveyed are pro-
vided in Table I. The collected silkworms were reared out-door on the respective Icod 
plants and their effective rate of rearing (ERR) determined. Altogether three geneca-
tions were conducted in one year (first, second and third generations during Aprr 1-
June. July-September, and October-March respectively). The biological study was 
limited to At. atlas. At. edwarsi, An. frit.hi'.' and P. cynthia. 

RESULTS 

The silkworms collected in the survey and their distribution in the Norta 
Ealern India are presented in Table I. The fauna comprised of three species of 
Antheraea viz.  A. assama. A. mylitta and A. frithii, two species of Attacus viz. 4t. 
atlas and  At. edwarsii. and two species of Phi losamia viz. P. cynthia and P. rid-si. 
Among these, muga silkworm (A. aamama) was found to occur in large numhers in the 
wild state. The distribution of this endemic species is scattered in the entire foot 
hill areas in the Brahmaputra and Barak river valleys. These areas abode a conside-
rable number of primary and secondary food plants of muga silkworm viz. Machiius 2orr-
hycina King. 4itsaea polyantha Roxb and I,. salicifolia Roxb. The tropical taar. 
A. mylitta was observed during 1982 and 1984 on Ziziphus ,ju,luba Linn. and Shcrea 
robusta Roxb. from lower Assam and Meghalaya. A. frithii was collected in consde-
rable number on shrubs of Maloatoma malahathricwn commonly occuring as a weed in the 
plains and hill slopes in the region. It was earlier reported that A. frithii i s a 
medium altitude zone species occurring at 150-600m AMSL (Jolly, 1984). however, the 
altitude of Naharkotia from where a large population of A. frit!cii was collected 
during the present study is below lOOm AMSL. 

The distribution of Atiarrus atlas. At. edwars.i and Philosarsia cynthia was obser-
ved to be sporadic in this region. At. atlas and At. edwarsii were found feeding on 
Ailanthus sp. at Roing (91°8'E A 290 55'N), Disni, Soraidev (940 57'E & 26088ff) and 
at Boko (910 23E & 260 18'N). At. ethaarsi was collected only once each at Soraidev 
and Gavaru during 1983 and 1984. Roth these species could be reared onM. bomhy'ina 
and I. polyantha, which are perhaps new additions to the list of numerous food plarts 
of these two species. The wild eri silkworm (P. cynthia) was collected in large nun-
hers on L. salicifolia and Ileteropanax fragrans at Gavaru during 1983 and 198L. it 
was also collected from Lakhsmijan (9006 1 E & 25083'N), Sodia (910 7 1 E & 2901'H), 
Sepon (91 005E & 27013'N) and Borhat 910 E & 270 28'N). 

92 



Among the wild silkworm collected in the survey, the biology and economic impor- 

tance of A. ae'alna 	(Chowdhury, 1983a), A. mylitta (Jolly et at ., 1974), and p. 
ricini (Chowdhury, 1983b), are comparatively well known. Though A. mylitta is repor-
ted in this region, it is not commercially exploited in the North Eastern India and 

the tasar silk production is still confined to the tropical region of central India 

and Deccan plateau. The wild muga silkworm differs in cocoon characters from the semi 

domesticated population reared for commercial rearing, the shell ratio of the wild 

muga is about 37% higher than in the semi domesticated population (Thangavelu and 

Bhagowati, 1985). The colouration of wild muga moths is bright copper colour and 

shining and A. assama in the wild State enters partial diapause in the pupal stage 
during the winter (Thangavelu et al., 1986), whereas diapause is a rare occurrence 
in the semi domesticated population. 

Rearing of An. frithii, At. atlas. At. edwarsi and P. cynthia at plains (0 to 
20m AMSL) was highly successful. These silkworms bred true to type for three genera-

tions indicating their exclusive inbreeding in the wild. The effective rearing rate 

declined in successive generation. Such degeneralion trend is also reported in muga 
silkworm (Chowdhury, 1983a). 

The biological studies on moth emergence, coupling of moths, oviposition, hatch-

ing of eggs, larval and pupal durations (Table II) indicate a lower oviposition rate 

(less than 100 eggs/female) in A. frithii . A. myl.itta and P. cynthia. Lower oviposi-
tion may be due to poor coupling intensity (less than 48%) in these species. Hatching 

of eggs does not show any uniformity and decreases in successive generations. The 

larval and pupal durations are longer in the third generation (October to March) in 

all the species studied and the extended pupal duration in the winter (December to 

February) indicates the diapausing character of these wild silkworms in their natural 

habitat. The larval duration of Attacus spp. viz., atlas and edwarsi is generally 
more prolonged than Antherasa spp. and P. cynthia indicating extensive feeding cha-
racter in Attacus spp. Due to prolonged larval period and extensive feeding, the 

larvae synthesise more silk (cocoon wt. 8.6 to 12.4 g in A. atlas and 9.6 to 10.7 g 
in A. edwarsi) than the other species reported here (Table lii). 

The effective rate of rearing of all the species studied was above 30% (Table 

111) which indicates some scope for commercial exploitation of these un-conventional 

silkworm species in the North Eastern India. The ERR is highest in P. cynthia ( 77.5-
83.6%) but in respect of cocoon wt. and silk ratio P. cynthia is however lowly rated. 
The cocoon weight in At. atlas and A. edwarsi ranged from 9.8 to 11.6 g and 9.1 to 

12.8 g respectively. On treatment with dilute alkali solution, these cocoons could 

be easily spun. The cocoons of P. cynthia, At. atlas andAt . etharsi are similar to 

eri cocoons and can only be spun. The silk recovery is low (Table III), the cocoon 
of A. frithfi is similar to A. rnyiitta but smaller (5.02 to 5.37 g) and could be 
reeled (Jolly et at., 1974). 

DISCUSSION 

The natural population and species composition of wild sericigenous lepidopteran 

since 1933 appear to be decreasing. Seitz (1933) and Chowdhury (1983a) recorded 19 

and 10 species respectively, whereas in the present study (1984-85) only 6 species 

(including A. assanma) are reported, particularly species of Actias,Dictyoplaaa 
C'aligula, Salassa and Loepa could not be collected readily for study, perhaps the 

natural population of these species has become scarce and/or extremely restricted 

in distribution along the hilly areas in the interior forests. The reduction in natu-

ral population and species composition of wild sericig000us lepidopteran may be due 

to change in the ecosystem/climate/environment caused by extensive deforestation for 

jhum cultivation (shift cultivation adopted by hill tribes) and timber, etc. 
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Although the effective rearing rate is above 304, the silk ratio and silk rec-
very are low, hence further studies are necessary to determine the economic value 
and potential for commercial exploitation of An. frithii. At. atlas, At. edwarsi ard 
P. cynthia. 

REFERENCES 

CHOWDIIIJRY S.N. (1983a) Muga silk industry. Directorate of Sericulture & Weaving, Govt 
of Assam. 

CHOIJDHURY S.N. (1983b) Eri silk industry. Directorate of Sericulture & Weaving, Govt 
of Assam. 

JOLLY M.S. (1984) Species differentiation in the genus Antheraea. Proc. XlVth mt. 
Ser. Cong., Bangalore, India, l-IQ. 

JOLLY M.S., SEN S.K., AHSAN M.M. (1974) Tasr culture. Ambika Printers, Bombay, 266. 

.SEITZ A. (1933) The macro lepidoptera of the world. lndo-Australian Bombyces and 
sphinges. Stuttgart - Verlag des seitz sehen werkes, Alfred kernen, 497-510. 

THANGAVELU K., BHAGOWATI A.K. (1985a) Studies on natural population of Antheraea 
aasama Westw. (Saturniidae : Lepidoptera). Serlcologla, 25(1), 71-76. 

THANGAVELU K., BHAGOWATI A.K., CHAKRABORTY A.K. (1985b) Induction of quiescence in 
muga sIlkworm, Antheraea assama Westwood. Curr. Sci., 54(19), 1011-1013. 

94 



Silkworm spmcies/ 	 Distribution in the North-Eastern jndja/ 

Espèces de Yers I sole 	Distribution dans le Nord Est de l'Inde 

Antheraea 	assama Westw. Baghmara 	(900 3 1 E 	E 	25 0 33N), 	Boko, 	(910 231 E 	& 	260 18 1 N), 
Oagti 	(950 23 1 E 	& 	26 0 55 1 N), 	Borhat 	(910 3E 	E 	27 0 28N), 

Gaucru 	(94 0 46 1 E 	& 	26 0 9 1 N), 	Hahim 	(91018E 	C 	25103N), 

Naharkotia 	(910 5E 	E 	27043N), 	Roing 	(9118E 	C 	26 003N), 

Sodia 	(9I11E 	& 	290 451 N), 	Sapekhati 	9I 0 2 1 E 	& 	270 18 1 N) 

Sepon 	(91005E 	& 	27 0 13N) 	and 	Khunsa 	(910 75 1 E 	& 	27 0 43N). 

A. 	mylitta Drury Resubelpara 	(900 56E 	S 	26005'N), 	Hahim abd songsak 	(9005E 	& 	280 531 N). 

A. 	frlthii 	Mr. Naharkotia, 	Sotai 	Hills 	(94 0 39'E 	& 	250 8N), 	Dlsoi 	Foot 	Hills 	(94 0 56 1 E 	& 	260 14'N). 

Attacus 	atlas 	L. Roing, 	Disoi 	foot 	Hills. 	Saraideo 	(94 0 57 1 E 	E 	26°481 N), 	Boko. 

At. 	edwamsi 	White Gaseru, 	Saraides. 

Philosamia Cynthia Drury Gaveru, 	Sonsak, 	Sodia 	and Barhat. 

P. 	ricini 	Mutt. Roing. 

Table D, Distribution of wild sericigerlous insects in the North Eastern India. 

TabLeau I. Distribution des insectes séricigroes sauvages dans Le nord—est de lInde. 
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Emergence Coupling Egg 	laying Larval 	duration Pupal 	duration 

Silkworm 	species/ of 	eoths/ intensity! female 	(No.)! Hatching! (days)! (days)! 

EspOces de 	versI 	soie Emergence Fréquence Nbre 	de 	Femelles Eclosisn Période larvaire durén 	de 	Ia 

den 	papillons d'occouplement pondeuses (jours) nymphose 

() (%) () 

Fl 	P2 P3 Fl 	P2 	P3 Fl 	P2 	P3 Fl F2 P3 	Fl F2 P3 Fl 	P2 P3 

Antheraea 	frithil 	Mr 69 	78 85 35 	27 	30 79 	88 	70 81 80 30 	28 29 30 21 	19 125 

Attacus 	atlas 	L. 96 	92 80 62 	42 	56 98 	166 	109 72 41 36 	41 40 45 69 	35 121 

A. 	edwarsi 	White 83 	92 90 85 	88 	59 66 	102 	108 70 64 38 	41 45 52 66 	33 101 

Philosamia 	cynthia Drury 95 	94 81 45 	48 	38 69 	68 	106 98 36 59 	29 22 36 22 	20 95 

Fl • First generation/ premiere ginération 

F2 - second generation/ deaxiiee génlratiorm 

P3 	third generation/ troisiAme génlration 

Table II. Biological studies on some of wild silkworm species of North—Eastern India. 

Tableau II. Etudes bioLogiques sur certaines espèces de vera 	soie sauvages du Nord—Est de linde. 
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Silkworm 	species! No. 	of larvae reared! E.R.R./ Cocoon weight! Silk content! 

Espèces 	de 	vers 	I 	soie Nbre de larsen êlevéen 1auxeffectifdéleoage Poids du 	cocon Richesse soyeuse 

(9) () 

Fl F2 13 Fl F2 13 Fl 12 	13 11 12 	13 

Antheraea 	frithii 	Mr 65 875 906 60.0 50.0 38.6 5.37 5.26 	5.02 7.9 7.2 	8.1 

Attacus 	atlas 	L. 191 288 672 52.6 49.3 25.0 10.5 9.88 	11.6 12.4 8.6 	11.9 

A. 	edwarsi 	White 138 355 409 72.4 34.4 32.0 9.7 9.1 	2.8 10.7 9.6 	9.4 

Philosamia Cynthia Orury 225 769 911 83.6 77.5 79.5 1.01 0.98 	1.2 6.6 8.2 	5.2 

Fl 	first generation/ prerniAre gAnAration 

12 • second generation/ deuwilme gAn0ratioo 

13 - third generation/ troisilme génOration 

Table III. Effective rate of rearing (E.R.R.), cocoon weight and siLk content 
in wild silkworm species in the North-Eastern India. 

Tableau III. Taux effectif délevage, poids du cocoon cC richesse ooyeuse chez lea espèces 
de vera a soie sauvages du nord-est de lInde. - 
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Traduct ion 

ETUDE DE QUELQUES IN5ECTES SERICIGENES SAUVAGES 

DU NORD-EST DE LINDE 

K. THANCAVELU*, A.K. BHAC0WATI* et A.K. CIIAKROBORTY 

Regional Muga Research Stat 1:on, 
Central Silk Board, 

Mirsa 781 126, 
Assam, 
lode. 

Les insectes cdrlcighnes SuiVants 	Antheraea assama Wentw., 
A. mylitta Drury, A. frf.thii Mr. , Atiacus atlas L. , At. odwarsi 
White, Philosarnia cynthia Drury, P. ricini Hutt., ont 	calico- 
tds dana leur habitat naturel dans le Bard Est de l'Tnde. La 
distribution gdographique de ceo espBces est diocutde en prenant 
en conipte 1 'altitude et In aaqrap1zic de to rgion. Is nombre 
des espScea ausci ien quo In densit; de peuplernent seinbient 
Btre en diminution, ceta est peut-Btre d2 aux changemnents inter-
venus dana 1 'dcosystdme, le cliniat ou 1 'environnernent en raison 
du ddboisernent effectud pour to culture du "jhum" et le hois de 
construction. Les rdsultat de 1 'dievage de ceo espèces sdrici-
genes indiquent queue pourrait Btre leur exploitation corn-
merciaje. 

INTRODUCTION 

Les Iepidopteres sericighnes soft g8n6ratement classes en vera 	soie mhrier 
et vera A soie non-mQrier. Les Vera A soie non-niGrier comprennent pour In plus grande 
part des saturniides (Fam. Saturniidae). En general on troUve les vera 	soie non- 
mDrier 	l'btat sauvage. us soft distribues dans des regions geographiques dis- 
tinctes 	c'est dans La region indo-australienne que ion trouve le plus grand nombre 

d'espces (Seitz, 193:3). La faune dinsectes sCricigènes est riche dans le Nord Est 
de I'Inde. Seitz (op. cit.) a observC 19 espCces de vers a soie dans cette region, 

' Regional Sericultural Research StaLion, Central Silk Board, 17 Anai Road, Salem 636 
001, Tamil Nadu, lode. 

** Assam Agricultural University, Out Station, Mondira, Hekra 781 127, Assam, lode. 
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h savoir 	six espces d'Antheraca, trois espices de Philocamia (-camia), deux 
espèces do Loopa, deux espèces do Salassa . dAttacz4a 01 de C'aiigola Cl une espce 
d'Actias et de Dictyoploca. Chewdhury (1983 a,h) a obsorv6 seulement dix espces do 
vers 4 soie sauvages : /lntheraea asswna Westu., A. compta R&J. A. frituii Mr., A. 
helferi Mr., Actias selene llbn., A. Pnaenas Dhl., A. Leto Ilbn., Attacus atlas L., A. 
edwarsi White et Pfriilosamia cynthia Drury. 

Parmi les 160 espices tie vers 5 sole nitn-milrier d6i4 clécrites (Seitz, op. cit.), 
seules les especes suivantos sont exploites pour Ia production de sole : Antheraea 
assoina Westw. (lode), A. rm1litta Drury (Inde), A. pernii Guer. (Chine), A. yamarnai 
Guer. (Japon) or Phi losarnia ricini IlutL. (Asie. Chine) 	et tres peu d'ctudes ont 

effectuos pour 6valuer l'importsnce des autres espèces scricigènos, dun point de 
vue 6conomique. Nous avons donc essavr ditudier In distribution spicifique des 
espi'ces d'insectes siriciglnes sauvages les inoiris connuos dii Nerd Est de I'Inde ainsi 
que leurs pessibilites d'levago. 

MATERIEL El METRODES 

lIne onqiite intensive a 6t6 rnene dans teute Ia rrgien de montagne sub-
himalayenne (do 100 4 600 m d'altitude) ci dans les plaines (do 0 it 20m daltitude) 

du Nord Est de I 'lode do 1982 4 1985 pour ricol br dos vers it sole sauvages. Le 
Tableau I indique Ia latitude et Ia longitude des endroits de l'enqu4te. Los vers 
it sole riicoltês ont 6t6 6levi s on plein air sur tours plantes nourriciires respec-

lives, et nous avons dterru,int leur taux efftctii d'tIevage (EER). En gnral, trois 
generations par an ont iLé 61cv6es (respectiversont en auril-juin, juiltet-septembre 
et 	octobre-unars). L'tude biologique a 6t6 limitt'e it At. at Ian, At. eiiwarsi , An. 
frithii et P. cynthia. 

RE SD LTATS 

Le Tableau I présento Ia distribution dans Ic Nerd Est de I' mdc des vers it sate 
collectis au coors de l'enqute. La lame est composc de trois espèces d'Antheraea 
A. ossama . A . mylitta et A. frithii , do deux espces d'Attacus 	At. atlas et At. 
OasarSi • or, do dr'ux e spitres do Philosarnia 	P. cynthia et P. ,'icini . Los vers it so ir 
muga (A. aa.ca'sa ) sent los plus nombreux it Pkat siuvage. Cette esp4ce endmique esr 
éparpilhic dans toute la region montagneuse et dans les vallCes do 8rahmapoutre e 
du Barak. Dir trouvo thins ces regions on tris grand nombre de plantes nourriciitres 
du ver it sole muga primaires et secondaires 	Machitus hornbycina King, ritsaea polyan- 
tha Roxb ci 1-salicifolia Roxb. Le ver it sole tussah tropical . A. mylitta , a 
observe en 1982 ci 1984 stir Ziziphus ju,juba Linu. Cl Shoea robusta Roxb dans Ic Sud 
do 1 'Assam et Ic Meglialaya. A . frithii a etC rCcoltC en grande quantitC sur les 
.irbustos do Malato,iu ,nalahathricum , qui pousseni it I 'Ctai sauv.-lge dans les plaines 
Cl sur les versants des collines do cette rCgion. Jolly (1984) ripporte que A. 
frithii est one esphce v ivant en altitude moyeiiiie (de 150 it 600 m) . Cepenclant 
Naharkotia, oh 1 'on a rCcol to one imporlanie popular ion d'A. frith-ii nu cours do 
cette itude, est situCe on dessous do 100 m daltitude. 

Los espces iIttac!45 atlas, At. edwarsi et Philoswsia cynthia apparaissent de 
laçon sporadique dans cette rCgion. At. atlas ci At. edwarsi ont etC observCs scr 
Ailanthus sp. it Roing 	& 29155N). Disoi, Soraidov (94157'E & 261188'N) ci it 

Boko (91°23E & 26118'N). At. edwarsi a CtC rocollii one lois settlement S Soraidrv 
or it Gavaru en 1983 ii on 1984. Ces deux espces pouvont Ctro ClovCcs sur M. homby - 
eta et I. polyantha . losquels peuvent Ctre ajoutCs it Ia lisle des nombreuses plantcs 

nourrici6ros de ces deux espi'ces. Le ver it soie cr1 (P. cynthia) a CtC abondammeit 
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rcolté cur L. calicifolia CL lleterorxznax fragrans h Cavaru en 1983 et 1984. On la 
galemerit r6colt6 h lakhsmijan (90068 & 25083N), Sodia (910 7'E & 2901514), Sepon 

(91 005'E & 27013'N) et a Borhat (91 1 E & 27128'N), 

Parmi les vers A soie sauvages rcoIiée au cours de cette enqute, les espices 
A. assojna (Chowdhury. 1983a), A. n7,jtfa (Jolly et at.. 1974) et P. ricini (Chowdhury 
1983b) sont bien connues cur Ic plan hiologique et pour leur importance économique. 
Bien que I on alt observ4 In prsence de A. mylitta dans cette region, cette espce 
n'est pas exploite commercialement dans Ic Nord EeL de I' mdc ci Ia production de 
soie tussah cci encore limitie a In region Lropicale de linde centrale et au plateau 
de Deccan. he ver 5 soie inuga h l'état sauvage dilfere des populations semi-domesil-
quées cxploitées commercialerneni en cc qul concerne les caractères dii cocoii : In 
richesse soyeuse do ver S soie tussah a i 	Lat sauvage est deiiviron 37 7. plus 41eve 
que chez La population semi-domesLique (Thangavelu CL Bliagowati, 1985). Les papil-
Ions tussah sauvnges ont une couleur cu vr8c hr i Ilante crii. aasa, a 5 1 'tat sauvage 
entre en diapause partielle no dade nyrnphal pendant Ihiver (Thongavelu eu at.,  
1986) alors que Ia diapause CCL irès rare chez La population semi-domvst.iquce. 

LMevnge (IC An. frifhji. At. atlas, At. edwars Ct P. cynthia a trs bien 
russi dans les platies (0 5 20 is daltitucle). Cc's vers S soie se sont reproduits 
semblables au type d on gine pendint L roi s gt16rati ons • monirini leur consangui nir.é 
S 14tat sauvage. Ic taux elfectif délevage diminue lors de In generation suivuinte. 
Cette tendance S Ia degerienescenre est Agalement obscrve chez Ic ver .5 Soic muga 
(Chowdhury, I983a). 

Les tudes biologiques cur I'mergence du papillon, laccouplenient, Ia pooLe, 
IcIosion des oeufs, In dure des péniodes larvaire er nymphale (Tableau 11) 
indiquent que le taux d'ovipositiiin est moindre (moiiis de IOU oeufs par femelle) chez 
A. frithil , A . mylitta CL P. cynthia. Ce faible taux dovipositiori est peut-étre dO 
S Ia faible proportion d'a:couplement (moms de 48 7,) chez ces espOces. LicIosion 
des oeufs nest pas rigulihre ci diminuc au fur et S mesure des générations. Les 
périodes larvaire et nymphale SOuL plus longues S Ia troisiOme génOrition (octobre-
mars) dans toutes les espSces étudiécs et l'allongement de Is période nymphale en 
bLuer (dicembre-fOvnier) montre Ic caricthre diapausant de ces vers S soic sauvoges 
dans leur habitat naturel . La durée de li périodo larvaire chez les espéces Attacus. 
atlas et euarsi . cci giiniralemcni plus longue que chez les espOces Antheraea et P. 
cynthia, cc qut montre le caractSre daiinientuit ion de type exclusif chez Attacu.0 spp. 
En raison de Ia piriode larvaire plus lotigue et de I alimentatiom de type exclusif, 
les larves synthétisent plus de soie (poids do cocon de 86 5 12,6 g  chez A. atlar, 
Ct de 9,4 5 10,7 g chez A. adwarsi) que les .lutres eapeces éiudiies ici (Tableau 
III) 

he taux elfectil (Iclevage de toutes Icc espOces étucliées se situe au dessus 
de 307. (Tableau Ill) cc qul montre la possibilité dune exploitation cosimcrciale 
de ces esp5ces dans Ic Nord Esi de linde. Cest chez P. cynthia que Ic taux effectif 
délevage est Ic meilleiir (77.5 5 83.6 I,) mais lee résultats sont moms bons en cc 
qui concerne le poids dii cocon ci In richesse soyeuse. Le poids du cocon chez A. 
atlas et A. adwarst se situe respcctivement entre 9,8 Ct 11,6 g et 9,1 et 12,8 g. 
Ces cocons peuvent Otre lilés lacilement avec urie solution dilcali dilué. Les cocons 
de P. cynthia At ,  atlas CL At. edwarsi sont semblables aux cicons eri et me peuvent 
étre divides. La richesse soyeuse est faible (Tableau 111), Ic cocon de A. frithii 
est sembiable S celui de A. mylitta , miis CCL plus petit (5,02 5 5,37 g) et peut itre 
dévidi (Jolly at at., 1974). 
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DISCUSSION 

La population naturetle et Is vari6t6 des espces de lépidoptres séricigènes 

sauvages semblent diminuer depuis 1933. Seitz (1933) et Chowdhury (1983a) ont obser"é 

respectivement 19 et 10 espèces, tandis que nous n'avons observ6 dans notre etude 

(1984-85) que six espces (y compris A. aeama). 8n partirulier, los espèces Actas, 
Dictyoploca, Caligula, ralassa et Loepa nont Pu 6tre collectées. II se peut que Ia 

population natureile de ces espces soit devenue rare et/ou extrêmement rduite et 

restreinte aux zones de forts. La diminution de Ia population naturelle et de Ia 

diversit des espces de lêpidoptères srlcig?ines sauvages est peut-tre due aux 

changements intervenus dans l'cosystème, le climat, lenvironnement en raison du 

dboisement extensil pour is culture du "jhum' (nouvelle culture adoptée par les 

paysans des montagnes) et le bois de construction. 

Bien que le taux effectif d'levago so situe su dessus de 30 7, Ia richesse 

soyeuse or le pourcentage de soie unusable soTit foibles, dautres 6tudes sont donc 

ncessaires pour dterminer is valeur 6conomique et le potentiel d'exploitation corn-

merciale de An. frithil, At. atlas. At. ediarsi et P. cynthia. 
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