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SerlcoLogia, 7986, 26(2), p. 725130. 

FUSARIUM SOLANI (MART) SACC., A NEW PATHOGEN CAUSING LEAF 

SPOT DISEASE IN MULBERRY & ITS CONTROL 

S.K. CHOWDUARY and S.K. RAJ 

Regional Research Laboratory, 
Jojnmu-Tawi 180001 

India. 

Pusariun, solani (Mart) &acc. , leaf spot causing pathogen was 
isolated, identified and ite pathogenicity was es/;ahiirhed. Among 
the six funqitoxicants tested in vitro for the control of di-
sease, Bavistin and Dithane M-45 at 0,25% (w/v) concentration 
gave maximum inhibition. 

I NTRO DUCTI ON 

Mulberry is one of the common and important crop for sericulture industry in 

Jammu and Kashmir. The mulberry leaf spot has been observed as a common disease in 

Kashmir valley during .uly-November, mostly in varieties viz. C,oshoerami, Kasuga. 

Rokokiyoroso, ichinose, Lamenchina and Sujanpuri. The leaf spol affected leaves are 

poor in their nutritive value and are not good for feeding the silkworm. The leaf 

spot disease not only CaUSeS considerable reduction in leaf yield but also affects the 

normal growth and development of the silkworm, ultimately the quality and yield of 

cocoons, as reported (Sikdaret al., 1979). The Literature Survey revealed that mul-
berry Leaf spot is mainly caused by Cercospora moricola (Cooke); Septoglosum mon 
(Briosi and Cay) and species of Alternaria and Helminthosporium as reported by 
Rangaswami et al.. (1978). rakahashi (1975) observed Phleopora kuwacola (Yendo) Ftikiu 
also to cause leaf spot disease of mulberry in .Japan. Fusariun, concolor (Reinking) 

has been reported to cause leaf spot in mulberry in India (Reddy and Rao, 1974). 

Regarding pathogenic i ty of Fusarium solani , it was observed to cause wilting 
in mulberry shoots, Gvinepadze (1976); Fusariosis in mulberry seedlings, Gvinepadze 
and Kadzhaya (1977); F. colani has a Iso been reported to cause branch blight of mu I-
berry in U.S.S.R. (Matuc & Shyder, 1973). Fusarium lateritium caused the death of 
mulberry seedlings and wilt of shoot (Gvinepadze, 1978). 
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MATER IAL AND METhODS 

The representative leaf samples showing typical symptoms of disease were collec-

ted from different varieties of mulberry in July, 1984. The infected leaves were 

observed to have dark grey coloured round or oval spots on both sides of the leaf, 

each and every spot had pin head patch of brown colour at the Centre. The spot was 

crushed or teased on a glass slide, stained with cotton blue and studied under micro-

scope. The pathogenicity test was established in the laboratory by inoculating heal-

thy leaves of potted mulberry plants by mycelial and conidial suspension Isolated from 

diseased leaves. 

The identity of the isolated pathogen was confirmed at Commonwealth Mycological 

institute, England by Dr. C. Booth (vide their Sacc. No. IMI 288055). 

For the control of Europium solani (Mart) Sort., 6 fungitoxicants viz. Bavistin, 
Blitox, Brassicol, Dithane M-45, Dithan Z-78, and Fytolan with the concentrations 

0.10. 0.20, 0.30 per cent (w/v) were tested in vitro against the radial growth of 

the pathogen as reported by Sharvelle (1961). The efficacy of the fungitoxicant was 

determined by measuring the radial growth of test pathogen on PDA containing dif-

ferent concentrations of fungitoxicants and compared with the growth in the control 

containing only PDA. The inhibition percent was calculated by the formula given by 

Vincent (1947) 

oo IT) 

whereas C - growth in control; I 	growth in treated groups and I = inhibition per- 

cent. 

The fungitoxicants which were found effective at 0.1, 0.2 and 0.3 percent (w/v) 

concentrations were again subjected for screening at still lower concentrations viz. 

0.15. 0.2, 0.25 percent (w/v). Growth measurements were taken after 5 days following 

inoculation and inc:ubation at 2810C. Average of four replications of each test is 

taken for calculation. 

RESULT AND DISCUSSION 

Fusarium solan i(Mart.)Sacc.Ctsing leaf spot in different mulberry varieties was 

observed for the first time in India; though it was reported to cause branch blight 

of mulberry in U.S.S.R. (Matun and Snyder, 1973). The diseased leaf samples were col-

lected from a number of varieties of mulberry from different places in Kashmir 

region. The pathogen was isolated, it was observed that the pathogen grew very fast 

with its white coloured mycelium covering the entire petri plate of 72 mm diameter 

within 6 days. Microscopic studies revealed that the mycel iuni had double layered 

conidia with 3-4 septo in each. 

Possible control of the disease in vitro conditions with 6 fungitoxicants is 
tried. Among them Bavistin and Dithane M-45 showed maximum inhibition on the growth 

of the pathogen at 0.37i concentration as compared to the remaining 4 fungitoxicants 

listed in Table 1. Brass icol and Dithane 2-78 i nitibited the radial growth of pathogen 

by 517 and 43i respectively at t.hei r highest concentration (0.37,) whereas RI 1105 and 

Fytoian showed least inhibition. When the dose of two act ive fungic ides i.e. Bavistin 
and Dithane M-45 was reduced from 0.37 to 0.157,, it was observed that Dithane M-45 

showed 1007, inhibition even at 0.257, concentration as compared to control, 91% in 

the case of Bavistin or the same concentration (Table II). 
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In order to study the residual effect of Ilavistlit and llithane 11-45 on silkworm, 

separate batches of silkworm were fed on the batches of mulberry leaves. The mulberry 
leaves were sprayed with both the fungicides with their highest concentration (0.257) 
and the worms were allowed to feed on them. However no harmful elfect on worms was 
observed even after feeding for 1 to 7 days after spraying. 

Field trial for disease control was carried out with 0.257, concentration of both 
the fungicides sprayed on mulberry leaves. It was observed after 3-4 days that the 
infected leaves did not show further increase in number of spots and newly emerged 
leaves did not show any symptom of disease. The confirmatory test carried out in the 
laboratory revealed that the mycelium of the pathogen taken from the spots sprayed 
with these fungicides was found not alive. Thus it is clear that spraying of any one 

of these two fungicies before the onset of infection can effectively control the leaf 
spot disease and also prevent the disease caused by this pathogen. 

So far as the cost, the use of Dithane M-45 proved to be more economical than 
the use of Bavistin. Because 	Dithane M-45 is comparatively cheaper than that of 
Bavistin by 7 to 8 times and is equally effective too. 
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Treat.ents/ 

Traitnuents 

Concentratjoas/ 

Concenrat ions 

% 

(dv) 

	

Overage 	radial 

	

growth° 	afler 	5 

	

days 	(cm)/ 
Croissance 	radiale 

oyenne* apris 

	

5 mum 	(cm) 

Inhibition/ 

Inhibition 

(ci) 

Inhibition/ 

Inhibition 

% 

Oavistin WP 0.1 3.1 4.1 57 

0.2 1.5 5.7 79 

0.3 0.0 7.2 100 

Blitos 	50 0.1 6.5 0.7 10 

0.2 5.8 1.4 19 

0.3 5.6 1.6 22 

Brassicol 	75WP 0.1 4.8 2.4 33 

0.2 3.9 3.3 46 

0.3 3.5 3.7 SI 

Dithane M-45 0.1 3,6 3.6 50 

0.2 1.2 6.0 83 

0.3 0.0 7.2 100 

Dithane 2-78 0.1 5.4 1.8 25 

0.2 5.1 2.1 29 

0.3 4.1 3.1 43 

Fytolan 0.1 6.2 1.0 14 

0.2 6.0 1.2 17 

0.3 5.5 1.7 26 

Control/ Imoiii P00 7.2 0.0 0 

average of 4 replications! .oyeone de 6 rdpltitions de I'erprierce 

Table I. Fungitoxicants and their doses against radial growth / percentage of 

inhibition against pathogen. 

Tableau 1. Doses de fongicides emp(oyes pour lutter contre Ia croissance radiale 

Ct pourcentage dinhibiticsn du parhog'ne. 
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Average radial 
Concentratinns/ growth 	after 5 Inhibition/ 	Inhibition/ 

Treatuoentsf 	 Concentrations days 	(cm)/ Inhibition 	Inhibition 
Crojosance 	radiale (c.) 

(a/n) novennen après 

ours 	cm) 

Banistin WP 	 0.15 2.5 4.7 65 
0.20 1.3 5.9 82 
0.25 0.5 6.7 93 

Dithane 6-45 	 0.15 2.2 5.0 69 
0.20 1.0 6.2 86 
0.25 0.0 7.2 100 

Cnritrol/ 	Iuoin 	 P08 7.2 0.0 0 

average of 4 replications/ .oyenne Ic 4 ripétitions de l'exp4rience 

Table IT. Effective doses of selected fungitoxicants against pathogen. 

Tableau IT. Doses efficaces des fongicidcs s61ectionns pour totter 
contre Ic pathogne. 
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Traduct ion 

CONTROLE DE FUSARLUM SOLANI (MART). UN NOUVEAU PATHOGENE 

PROVOQUANT DES TACHES SUR LES FEUILLES DE MURTER 

S.K. CIIOWDUARY et S.K. RAJ 

Regional Research 4ahoratory, 
Jammu-Tawi 180001, 

Inde. 

Pusariwn solani, Un pathogJne provoquant des taches cur lee 
feuilles de rnirier, a dtd isold, identifid et sa pathogdnicitd 
a étd dtablie. Parmi les six fosgicides testes in vitro, la 
Ravistine et le Dithane M-45 a 0,25 % (p/v) entraenFFinhi-
bition maxjmale. 

INTRODUCTiON 

Le mrior est i'une des cultures habituelles et importanies de lindustrie sin-

cicole dans lEtat de Jammu et Kashmir. La maladie provoquant des taches sur irs 

fruilles de manier se divoloppe dans is value du Kashmir de juiliet 	novembre et 
affecte pnincLpalement les variitis suivantes de mrier 	Cushoerami, Kasuga, Rakoki- 
yoroso, Ichinose. Lamenchina et Sujanpuri. Les feuiLies malades ont une valeur nutri-

tive faible et sant impropres h l'aiimentation des vers ii soie. Cette maladie pro-

voque non seulement une baisse considirabie de is production de fcuiiles mais elie 

alfecte egaloment Is croissance et le divoloppenient do ver 	soie et finalement La 
qualiti et La production (Ic cocons (Sikdar et a].., 1979). line itude bibliognaphiquc 
montre quo les taches des leul lies soot pnincipalement provoquies par Cercospora 
rnoricola (Cooke). Septogloeurn son (Briosi et Cay) et des esp'ces do Alternaria CL 

Belaninthooporium (Rangcswami ci at.. 1978). Takahashi (197) a observi que Phicospora 
kuwacola (Yendo) Fuktu provoque Cpa lement trite maladie so Japan. Reddy et Rao (1974) 
ont observi qu'en mdc cette maladie est induite par Pusarium concolor (Reinkiog). 

Pour ce qui est do Is pathoginiciti de Pusarium solani, on a observi qu'il est 
La cause do lLitrissern€nt des pousses de rnrier (Gvinepsdze, 1976). ci de La fusa-

nose chez los plants de miIrier (Gvinepadze ci Kadzhaya, [977). En LI.R.S.S. , it a 
iii observi quo P. solani provoque La rouiiic (Los branches de mCnier (Matuo & Shyder, 
1973). Pusarium Lateritiuin pravoque [a sort des planls de mCrier et ic flitrissement 
des bourgeons (Gvinepadze, 1978). 
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MATERIEL El METHODES 

I)es 6Chantillons reprsentaLifs do feuilles prsentant los sympt6mes de In mala-
die ont itê prêiovds en juillet 1984 sur diflrentes variits de mrior. Les feulilos 
infecties ont, do chaque cSté de In feuille, des taches ovales ou rondes de couleijr 
gris fonc, et chaque tache a en son centre un petit point de couleur brune. La par-
tie tache de In Ieuille est broyre, placóe sur one lamelle puis co1ore avec du bleu 
cotot, et étudie su microscope. Le test de pathognicit a dt effectu6 en labors-
toire en inocujant S des feujlles saines do mOriers en pots, du mycélium et des coni-
dies isolces S partir do feujiles malados. 

L'identiL4 du pathogSne isol6 a 6t6 con1irme S l'Institut Mycologique du 
Commonwealth en Anglotorre. par le Dr C. Booth. 

Pour Ic contr5le de Fusariwn solani (Mart), nous avons testé in vitro six fongi- 
cides 	Bavistine, Blitox, Brassicole, Dithane M-45, Dithane 1-78 et Fytolane S des 
concentrations do 0,10 	0,20 et 0,30 7 (p/u)  pour contrer La croissance radiale do 
champignon solon In méthode de Sharvolle (3961). LefficacitS do fungicide est deter-
minee en mesurant In croissance radialo du pathogSne testC avec un PDA contonant des 
concentrations dilfCrentes do toxiquos et en In cornparanr avec La croissance radiole 
observée sur le sujet temoin contenant seulement du PDA. Le taux d'inhibition est 
calcuiC solon Ia formule donnSe par Vincent (1947) 

I - 100 (C-T) 

oii C 	croissance du sujet timoin, T 	croissance obtenue sur les groupes traités 
et 1=taux dinhibjtin. 

Les fongicides qut so sont avCrCs efficares en concentrations de 0,1 , 0,2 et 
0,3 7. (p/u) sont de nouveau etudies S des concentrations plus faibles 	0,35 , 0,2 
et 0,257. (p/v). Les mosures do In croissance sont effcctuées cinq jours aprés L'ino-
culat ton et incubation S 28±1 0C. Les calculs sont faits on so basant sur In moyenne 
des résultats obtenus lors des quatre essnis eulectuês pour chaque test. 

REStJLTATS ET DISCUSSION 

E'usarium solani (Mart), qut provoque des taches sur to,; feullles do dii fCrentos 
variCtCs do mSrior a 6t6 observe pour is premiSre lots en Inde, mais it avait dCS 
été observe en U.F1.S.S. comme agent causal du flCtrissemoot des branches do mGrior 
(Matuo & Snyder, 1973). Les Cchantillons do Iouilles malados sont rCcoltéssur on 
certain nombre do variCtés do niSrier dans dillCrents endroits do In region do 
Kashmir. Le pathogSne est isolé et l'on observe quil so dCveloppe trés vito, to 
mycClium de coulour blanche couvrant In totatilC do is butte do Potri (72 nan do din-
metre) on 6 jours. Des etudes an microscope révSlent quo le mycélium a une double 
couche do conidies possédant chacuno 3 5 4 septa. 

On a essayC do contrSlor in iatadio in vitro avec six longicidos. Linhihition 
maximale do is croissance du pathogSno ('St observeo avec In Ravistine et To Dithane 
M-45 S In concentration 0,3 7. (Tableau H. Lo Brassicol et le Dithne 1-78 inhibent 
respectivomont In croissance radiale du parhogene do 51 et 43 7. 5 In concentration 
do 0,3 7. (la plus forte), alors quo le Blitox et to Fytolane sont moms elficacos. 
Lorsque In dose des deux fungicides actifs (cost-S-dire in Bavistino et Ic Dithane 
M-45) est réduito do 0,3 7. 5 0,25 '7., on observe uno inhibition do 100 7. avec Ic 
Dithane M-45 et do 93 7. avec in flavistine (Tableau II). 
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Pour 4tudier l'effet rsiduel de la Bavistinc et du Dithane M-45 sur le var 3 

sole, on a nourri des lots s4par6s de vers 3 sole avec des lots de feuilles vapnri-

ses avec les deux fongicides (concentration la plus forte : 0,25 7). Aucun effet 

nifaste nest observ6 chez les vers 3 sole après 3 3 7 jours de cette alimentation. 

Un essai a 4t6 effectu6 sur Ic terrain pour contr6ler la maladie avec les deux 

fongicides en concentration de 0125 7 vaporisés sur les feuilles de mrier. On 
observe qu'apr3s 3 ou 4 lours, Ia nombre de taches sur les feuilles infectes n'aug-
menle plus, et que les feuilles nouvelles ne montrent aucun sympt(me de la maladie. 
Lc test de vrification efIectué en laboratoire montre que Ia mycélium du pathogne 
prélevé 3 partir des toches vaporisées avec ces fongicides nest pas vivant. II est 
donc clair que la vaporisation avec lun de ces deux fongicides avant le debut de 
I'infection peutcontrler efficacement la maladie et Cgalement In prCvenir. 

En ce qui concerne le co6t, l'utilisation du Dithane M-45 est plus économiqua 

que lutilisation de Bavitine, car le Dithane 11-45 est 7 ou 8 lois moms cher que 

In Bavistine pour one eflicacité égale. 
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Sericologia, 1986, 26(2), p. 1.35-138. 

THE DIFFERENCE OF 5.85 rRNA NUCLEOTIDE SEQUENCE I3ETWEEN 

DIFFERENT SPECIES OF PHILOSAMIA RICINI 

YA-XTONG FENC, YEN ZUANC, PIN FENC and XIN-Ql WU 

Department of Biosciences A Technology, 
Shanqhai Jiao-Tonq University, 

1954 f/wa Than Road, 
SHANGHAI, 
China. 

Baiwany and Susien are the different species of Phi losamia 
r-icini in China. The analysis of nucleotide sequence shows that 
5.85 rRNA from posterior silk gland of Baiwang is two nucleotides 
longer than that of Susien. The comparisons of .5.85 rRNA terminal 
sequence of two species with that of Bombyx mori revealed that 
Baiwanq may he more closely related to Bombyx mori than Susien 
in evolution. 

INTRODUCTION 

We have reported the 'IS and 5.8S rRNA nuc teat ide sequence from si lkgland of 
Philosoinia Susien. The comparison with other insect 5S and 5.85 RNA revealed an 
exceptionally conserved secondary structure, in spite of an extremely high mutation 
rate. The considerable higher rate of base substitute in insect 53 and 5.83 rRNA pro-
moted us to determine the sequence of rRNAs from different species of Philosamia 
ricini In order to examine the evoltitional relationship of silkworm. 

MATERIALS AND METHODS 

The silk gland of 5tht irlstar of Phflosamfa was homogenized and extracted with 
phenol. The small INAs were prec pit aNd by ethanol. The 5.83 rRNA was separated from 
sins 11 RNA using l)EAE-Sephadex A-SI) column and purified hurt her by 2nd pol yacryl amide 
gel elect rophoresis on a lOT gel (thickness, lrnm; height 40cm1 bOO Volt for 24 firs). 
The gel band containing the 5.8S rRNA was cut nfl and put in Eppendorf tube, then 
mixed wirh the eluting buffer. After shaking 8 hrs at the room temperature, 5.8S rRNA 
was precipitated from eluting buffer with 2.5 vol. of ethanol. 
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5.8S rRNA was TtPlabc1ecl  according to the improved proceoures by Gross. The 

terminal sequence was determined by the mobility shift method developed by Krupp. 

We used 20x20 cm DEAE-cel lulose plate for saving the time of homochrornatograpb. 

The 	wander i rig spots were detec ted by ant orad i ograpity us i rig f lashed Shanghai X-ray 

film. 

Philosamia ricini was supplied by the Chinese Academy of Agricultural Sciences, 
Zhengjiang, China. T4-RNA kinase and RNA ligase are the products of Shanghai 
InstituLe of Biochemistry. Shanghai, China. 

RESULTS AND D1SCUSSION 

Phi (osarnia ricini was introduced from lndia to China long years ago. The larvae 
feed mainly on Ricinus comrnunio leaves from which they have acquired their name as 

mentioned by Pant in the review of Philosamia. Baiwang and Susien are different kinds 

of Philosamia which ire reared indoors in China. There were not any report about the 
comparison in biochemistry between these two species. 

Previously we puhlislred the sequence of 5.8S rRNA from silk gland of Philosamia 
ricini Susien. Recently the 5.8S rRNA of posterior silkgland of Baiwang was separated 
and purified. The nucleotide sequence shows that 5.8S rRNA from silkgland of Baiwang 

is composed by 167 nucleotides which is two nucleotides shorter than that of 

Phs:Loswnia ricini Susien and has the same length is that of flornhqs mon. 

Fig. I shows the partial nucleotide sequence of 5.8S rRNA from the posterior 

silkgland of Phi looamnla ricini Baiwatig. Susien and Ilombyx mon. 

Baiwang and Susien share a common 5' terminal sequence --AAACCAUtI, which is 

different from that of flomhy.t mop --AAAIIGIJU. This result is coincident with the "DNA 
sequencing data of 5.85 rPNA of posterior silkgland of i'hi7.ocmia " ( unpublished). 

The 3' terminal sequence of Phiiooamia ricini Baiwang --ItCGGCCG is completely diffe-

rent from the sequence --AAUUAG which is the 3' terminal sequence of 5.8S rRNA of 

Phi Losarnia ricini Susien. It is very interesting to notice that the 3' terminal 

sequence of the posterior silk gland of Borahyx mon --IICCGCCG reported by Fuliwara 
is exactly identical to that of Baiwang. These sequence comparison may indicate that 

Phi losamia rein Baiwung is much closely related to Bonmhyx mori than Philosamia 

ricini Susien in evolution. 
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FIG. I 

Fig. I. The terminal sequence of rRNA 5.8S frnm PlIocaisa ricini Stisien (a) 
PhlQsrrna ricini Baiwang (b) and Rombyx mon (c). 

The secondary structure of internal Sequence is omitted. 

Fig. 1. La smqIiince terminale de I'ARNr 5.85 de Pb?.onammma nmen' Susieii (m) 

Philosamio ric1ni Baiwang (h) et Romnhyx mor (c). 

La structure secondaire de Ia squonce interne nest pas reprisente. 
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Traduct ion 

DIFFERENCE DANS LES SEQUENCES NUCLEOTIDIQUES DE L'ARN 5.8S 

CHEZ LES DIVERSES ESPECES DE PHILOSAMIA RICINI 

YA—XIONG FENG, YEN ZHANC. PIN FENG et XlNQI WU 

Depaotmn? of 8ioecences & 7schnoloqy, 
Shanghai diao-Tong lJnivqrsi. 

1954 fIua Shan Road, 
S/lANG/IA!, 

Chine. 

Ba!wanq et Susten sonS lee deux espRces de Phi ioa,nia ricini 
gus l'on trouve on Chine. 4'anatyse des siqusnces nuolotidiques 
monYre gus 7. ARN 5.88 de Ia partie post(rieurs de 10 glands Sen 
cigRne (rdcrdteur) set plus long de deux nuc1otides ches Baiwang 
par rapport 8 Susien. ta comparaison entre la eCquence terminale 
de 7'ARN 5.88 de Oss deux espdces et cells Ce Rombyx mar?* reontre 
que Raiwang est plus proche de Bombyx mori que de Susien. 

INTRODUCTION 

Nous avons dêcrmt los sequences nucléntidiques des ARN 5S et 5,8S de Ia glande 
s8ricigine do Philosoj,ia Surrion. La comparaison aver dautres ARN 5S ot 5.8S din-

sectes montre une struclrire secondsire exceprionnellemenr bieri consrv8c, en d6pit 
dun taux do mutation 	rès 81ev6. I.e taux exrr6mnomcnr plus élevé do substitution de 
bases eLms los ARN 5S et 5,8S des insectos nous a conduit. a d6tmrminor In squence 
des ARN ribosomiques chcz ls diff8rcntes espaces do Pftiio.mainra ricimii. ;itin dexami- 
nor les liaisons 8vo1utivs des vera 	snie. 

MATERIEL El METIIODES 

Los glendes siiricigiines de Philonarnia du 51mm ago larva ire soot liomog8n4is8es 
Cl 	soumisos 	no extract ion phenol quo. Les pcI its ANNa sonL prCcipiis avec do 
I Cthaimnl. los ARNr 	.RS sont s8p,ir6s des pot its ANN par chromarographie sur colonne 

de DESE--Sephodex A-ILl et ensuiro purl lies par Clect roplmorese smmr gel do polyacryla_ 
mmdc 4 10 5 (8pi i sseur I rem, haul our 40 cm. 600 volts pendant 24 heures) . La bando 
do gel contonant I 'ARNr 1.85 eat dCcoup8e ci placee dons miii lube Eppendorf.  . El Ic eat 
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ensuite cclangée 	ec 	 d'cut ion. Apres agiraz oii pvr.uMnc 8 heures S temp- 

rature ambiante. LAI1N 5.83 car précipiré par 2,5 volumes d'éthanol. 

L'ARNr 5,83 a Ste m;irquS 	p scIon Ii mSrhode perfect ionnSe par Gross. La 
siqilence terminate a etC dCterminCe par in mCrhode de changemenr de rnohllitC misc 

nu pci nt par Krupp. Noun avails lit I i sC des plaques de DEAB-cel Itilose de 20x20 cm pour 
gagner Ic remps de l'homochromatographie. Len raches ridioactives ont 6r5 dCtvcrCes 

par autoradiographie en lit I isant des fi Irns S rayons  X prCi llurninCn Shanghai. 

philosama 	en a etC lourni par Ia Chinese Academy of Agricultural Sciences, 
Zhenjiang, Chine. La RNA kinase 14 et Ia RNA-ligase proviennent du Shanghai Institute 
of Biochemistry, Shanghai, Chine. 

RESULTATS El DISCUSSION 

PheLosaena rCcn 	est venu d'rnde en Chine if y a trSC longtemps. Les larves 
sont noiirries principetlement avec des leuliles de Ricinua contmuns 	d'oi leur nom, 
comme le melitionne Pant dans sa revue. Baiwang et Susien sent ten deux espces de 

Philorama ClevCes on Chine. Aucune étude comparative de ces deux espSces n'a etC 
faire en biochirnie. 

Noun avons dCjS publiC uiie Ctude de in sequence de I 'AIIN 5,8S de Ia glande sSri- 
cigSne de PhLorvnea riel'ne 	Susien. RCcernmcnr . 1 ARN 5.8S tie Ia parlie postCrieure 
de Ia glande sCricig'ne de Baiwang a etC nCparC Ct puriliC. La sequence nuciSotidique 
montre que I'ARNr 3.8S de In glande sSricigSne de Baiwang est compose de 167 nuclito-
tides, c'est-S-dire de 2 nuclCotides de moms que celui de PSilosamCo reeini Susien 
et ii a In mSme longueiir que celui de Rombys moreL 

La figure 1 montre len sequences nticleotidiqiies parrielles d'ARNr 5,8S des 
sScrCteurs de Ph'losa,nia r'cene Baiwang, Susien et Bombys more. 

Baiwang et Siisieo rat une sequence cerminale en 5 commune --AAACCAIIU. Inquelie 

est diffCrenre de celle de !lombr.r mcri 	---AAAUGAIIII. Ce rCsultat coTncide avec lea 
sequences de I 'Al)Nr i,RS de In parcie posLerleure de Ia glande sCrmcigCnc de Philosa- 
nna (non publiC). La sequence terminate en 3' chez PhilosamCa rCcini 	Baiwang 
--UCGGCCG esr ent iCrement diff6rento de la sequence --AAIII'AG qtti est In sequence 
terminale on 1' de IARNr 5.83 de f'hilosantea receni Susien. 11 est rrSs intCressant 
de 001cr que In sequence rerminale en 3' tIe Rorttbyx marC --IJCGGCCC prCseniCe par 
Fu)iwara est exactement idenriquc S celle de Baiwang. Certe comparaison des sequences 
petit mndiquer que Ph7.osame:a rC?tfl 	Baiwang est beaucoup plus proche du pci at de vtie 
evoltitif de iiomhyx more que dr Phi (030/510 ricIni Sunieci. 
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CYTOLOGY OF SUPERNUMERARY CHROMOSOMES IN 

ANTHERAEA MYLITTA DRURY (LEPIDOPTERA) 

J.P. GAIJR 

Regional. Tasar Research Station, 
Imphal. 795002, 

India. 

Supernumerary chromosomes i.e. additional chromosomes to normal complement, 

have been studied in natural population of many plant and animal groups. Supernume-

rary chromosomes vary from group to group in diflorent populations of the same spe-

cies. Delesse (1960) reported the presence of many supernumeraries in various lepi-
dopterans like Ccenonypha aracania and C. gardetta where the basic number of chro-
mosomes was 29 (diplold) but at mctaphase-1, more than 52 units were present, while 

this number was very less in certain populations. Bigger (1976) has reported 8-chro-
somes in Piris butterfly. In Pieris napi, he observed that 10 out, of IS individuals 
had a varying number of B-chromosomes in different cells of the same butterfly. 

Barring these few instances, only limited studies have been made on supernumerary 
of order lepidoptera. Jolly et at. (1970) have reported 2-3 supernumeraries in 
Antheraea roylei N. from North East to North blest Himalayas as an example of chro-
mosomal polymorphism. Hence study of supernumeraries in Antheraea myl.itta D. , a 
tropical tasar silkworm, a widely distributed species in India and South East Asia, 

has become an interesting subject. 

MATERIAL AND METHODS 

Slides were prepared as per modified air drying technique employed elsewhere 
(Caur, 1986)  and stained in Giemsa (stock solution diluted to IS times pil 7.2). 

OBSERVATION 

The number of extra chrornatin bodies in cells of different races and even the 

same race of different popular ions of Jlnneraea ,njLitt.a Drury has been observed to 
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ne vcre. Geogrpnca,y sacud 

Moda I ( Or i ssa ) , Ra I I y (Jagada pur ) , Suk I ida 	daucu i ) , Ti Cu 	w .liai,gaand their 
inbreed stocks have been found most suitable material to study supernumerary chro-

mosomes. Dabs (Singbhum) individuals, have only one extra chromosome in less than 

0.7% individuals observed i.e. in only 67 spermat ogoniiil cells of 7 individuals out 
of 100 studies. In meiotic cells, there is no sign of synapsis in supernumerary 

chromosomes and they appear like univalent body at metaphase-T. However at meta-
phase-I, their orientation is normal and at anaphase-1 they migrate to one end 
leaving the other daughter nucleus normal. The cel I s of i nd lvi duals which have 
supernumeraries, show thesi as faint stained bodies present at Somatic metaphase and 
appear to be late dividing but not eliminating from cells. Supernumeraries are not 
homologous to any of the normal chromosomes. 

Behaviour of supernumeraries in other races like, Modal and Raily was similar 
to those of Daha. in all cells observed for supernumeraries, these extra chromosomes 

had not paired with any normal chromosomes, nor formed chiasmata (fig.-(:). Remar-
kably females of any race of Anthraea mylitia do not reveal any supernumerary. 

l)ISCIJSS ION 

Must If I,cpidupter;in spec irs are polymorphic in respell of litsirins and tlissoc in-

tions. and likewise show variation in the number if chromosomal bodies at meraphase 
I- Due to small size of chromosomes it is not easy to dlxi inguish uni, bi or triva-
lents and White (1971) has suggested that genuine supernumeraries should be studied 
carefully. In present studies, it tins 	been observed that, in ecu-race Tim 	(l4esr 
Bengal) one meiot ic cell had one breakaway part of normal chromosome at pachytcne 
which is clear from chromomere band pattern. All the supernumeraries are independent-
ly existing minute chromosomes. Theoret ical ly, the number of supernumeraries should 
be 	0 	1 	2. I. in nat ii ml popii 1 at i ins, but prac t i cal I y only one supero=vrary was 

observed by present worker in all the individuals, due to the absence of an extra 
chromat in material. 

it has also been observed that all the cells of an individual in different 
cysts and follicles of testes have one supernumerary 	this is due to the fact that 
supernumeraries are mitotically stable, otherwise cells with 0, 1, 2, 1, 4, would 
have also been observed. 

	

The 	late coridens,it ion of supernumerary chromosomes and their behaviour similar 
to other mitoth chromosomes at somatic metaphase. explains their independent 
existence. Bigger (1976) made similar observations in Pieris rape . P. napi and 
concluded that the supernumerary chromosomes were not broken segments of normal 
chromosomes but had evol vid in long course of evolut ion. The obse rvat jolts report cd 
above support independent existence of supernumerary chromosomes. Their lion-partici-
pation in synapsis with other chromosomes, and not involving in chiasma formation 
may be due to their independent existence. Deletions and translocations resulting 
into fragmentation might be the plausible explanation of their origin. The holo-
centric nature of chromosomes of Antheraca nnyLit.ta and other lepidoptcrans made 
fragmentation easy. Presence of one supernumerary chromosome in all the cells of 

few individuals of A. 'nyl1.fa reveals their stability. 'there is Tin sign of nun-
di s-junct ion in any of the daughter soma t I ( cells. Al 1 the individuals  of Ant he rac'a 
mylitta with supernumeraries are normal and healthy and do not have any adverse 
effect on biological traits unlike observed by Moss (1966) in rye, and Kimura (1962) 
in Ii7.7.ium colLonum. 
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LEGEND OF FIGURES 

LEGENDE DES FIGURES 

FIG. a. Normal mitotic complement (2n=62) of Ant1eraea rnylitta Drury. 
Contenu chromosomique normal (2n62) de Antheraea mylitta Drury. 

FIG. b. Mitotic plate with two supernumeraries(s). 

Plaque do mitose avec deux surnumraires (s). 

FIG. C. Early metaphase.-I showing one supernumerary chromosome in meiosis. 
(bar represents 51.) 

Debut do Ia metaphase-I montrant un chromosome surnumCraire en milose. 
(Ia barre reprCsente 5i'.) 
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0' 
0' 	 Races & 	their 	source/ 	No. 	of 	individuals No. 	of 	cells 	observed No. 	of 	individuals No. 	of cell 	having No. of supernumerary 

Races et 	leur origjne 	 obseroed/ (total)/ having 	super-numerary super-nu.er'ary per 	cell! 
Nb dind1ojdus Nb 	de 	cellules chromosomes/ chromosomeof Nb de surnuRéraires 

observes obseryCes Nb 	d'individos 	avec Nb 	de 	cellules 	avec par 	cellule 
chromosomes 	sums- chromosomes svrns- 

meraires mCrajreo 

1. Data 	(Singbhum) 100 1000 	 7 	 67 	 1 

2, Lucia 	(Ranchi) 24 354 	 - 	 - 	 - 

3. Nodal 	(Orissa) 17 202 	 1 	 23 	 1-2 

4. Rally 	(Jagadalpur) IN 287 	 3 	 28 	 1 

5. Sukinda 	(Ranchi) 18 219 	 - 	 - 	 - 

6. lira 	(West 	Bengal) 14 139 	 - 	 - 

7. Gmg 	(Oaba) 15 120 	 - 	 - 	 - 

B. L-8 	(Lana) 18 95 	 - 	 - 

9. 8-57 	(Ruily) 19 106 	 - 	 - 	 - 

Table I. Occurence of supernumerarY chromosomes in different races 

of Antheraea mylitta Drury (Sacurniidae 	Lepidoptera). 

Tableau I. Frquenice des chromosomes surnumraires chez diffrences races 

de Antheraea rnylitta Drury (Saturniidae 	Lepidoptera). 



Traduct ion 

CYTOLOGIE DES CHROMOSOMES SURNUMERAIRES CHEZ 

ANTHERAEA MYLITTA DRURY (LEPIDOPTERA) 

J.P. CAIJR 

Rgionai Taar Recearcli Station, 
[mphal. 79.1002, 

Inde. 

Los chromosomes surnumirairos, cest--dirc les chromosomes en surnombre par 
rapport A La normate, ont iti itudiis chez les populations naturelles de nombreux 
groupes vigitaux ci snimaux. Los chromosomes surnucniraires varient d'un groupe S 
l'autre chez diffirentes populations dune mme espSce. Delesse (1960) rapporte La 
prisellce de nombreux surnumirairc'c chez divers lipiclopiSrcs Lels que Coenociypha 
aracanla et C. qardetta chez lesquels le nombre de bsso est 29 (diplode), mais au 
Ion dCtlOmbrC plus de 52 uni us S is mitaphase I, Land s qur ce chifire esi bien 
infirieur chez certalnes populations. Bigger (1q76) a observe des chromosomes B chez 
le papillon Piris . Chez Pieris rupi, il a observe quo 10 individcis cur 15 pri-
content des chromosomes Ii en nombre variable dune ccllulc S l'autre, chez un mme 

papillon. A l'excepticcn de eec quelques exemples, soules des itudes limtties ont 
eti effectuies cur les surnumiraires aarcs l'ordre des lipidoptSres. Jolly 	t al.. 
(1970) ont observe do 2 5 3 surnumiraires chez Antheraea 	M. do Nord-Est au 

Nord-Ouest de lllimalay;c, concme exomple do polymorphicme chroncosomique. L'itude des 
surccumeraires chez Antheraea rnyLitta 0., le ver S soco tussah tropical, une espèce 
ties largement ripandue en Inde ci dans le Sud-Est asiat quo, devierit done on sujet 
iflteressant 

MATERIEL ET METHODES 

Los 	lamelles sent p repa rio s so i cant In technique mod i I i io de sichage S I sir 
employie poor dacitros itudcs (Gaur. 1966) CL eclories par do Giemsa (solution mere 
dilccie 15 lois, p11 7,2). 
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OBSERVATION 

On observe que to nombre de corps extra-chromatiniens snpp)mentaires (tans les 
cellules do difIirontes races, et mme datis différontes populations dune seule race 

est variable. Des races iso1os géngraphiquement, comme Daba (Singbhum). tarts 
(Ranchi). Modal (Orissa), Rally (.lagadalpur), Sukinda (Ranchi), Tira (West Bengal) 
et tours souches consanguines furment on matrlel adquat pour I 'etude des chromo-
somes surnurniraires. Los individus de la race Dabs  (Singbhtim) ont seulement Un chro-
mosome supplenientsire chez moms do 0,7 7 des individus observs, c'est-2-dire chez 

seiilomont 67 cellules spermatogoniques de 7 individus cur IOU étudis. Dans les ccl-
lules melotiques, ii ny a pas de signe synaptique chez les chromosomes surnumraires, 
ceux-ci apparaisseni comme un corps univalent 2 Ia mitaphase 1. Cependant, leur 
orientation est normale 2 Ia inélaphase I, et its migrent 2 lanaphase I 2 un pile 

Ia I ssant I nut re noyau f Is normal . Dans les cellules des individus  qu i 001 des sur-
numéraires. ces chromosomes apparaissent comme des corps faiblement cotors presents 
2 Ia m6tnphaso somatique et qui seniblent se diviser tardivement mais qui ne (lisps-
rat scent pas des cc! lutes. Los surnumérai res soot homologues aux autres chromosomes 
normaux. 

Le comporietnonc des surnumCraires chez d'autres races tellos que Modal et Raily 
est ssrntlaire Il ccliii do Dabs. Chez toutes les cellules observCes coinportalit (les 
snrnumCrai res, 	eec chromosomes supplCmentai res lie s apparieni pas et tie ferment pas 
de chiasina as (Fig. a - c). On remnrque qu aucune feme lie d aucune race de Antherae 
rnylitt.ci Drury no comportont tIe surnumCrn I res. 

DISCUSSION 

La plupart des espoces do lCpi dopteros sent poi ymorphes on fooct ion des [us ions 
et dissociations, 01 montront dorir des variations Wins lo nombre do corps chromoso-
rniques 2 Ia mCtaphaso I. Fiant donne Is petite caille des chromosomes, it n'est pas 

facile (10 distinguor les mono- hi el trivalcnrs et White (1973) suggre d'Ctudier 
attent i vement les suriiumerui I ros or gi  netS. Lors de noIre etude, nousavons observC 
que, dice I'eco-race Tira (West bengal), one cellule mCiotiquo comptait une partie 

separee do chromosomes normaux au slide pachytène, part le qui no prCsente pas do 
bandes chromomCriques. Tous les surnuinera i res so prisentent SOUS forme do petits 
chromosomes 	indCpendant s. ThCor quemelit , le nombre do suirnumCra i res devra it C Ire 
do 0, I. 2, 3 chez les populations naturelles, mais (InnS Ia rCaliiC, on observe scu-
loment en surnumCrnire chez bus les individus ettidjes, on raison de l'absonce de 
matCriei chromatinjen ciipplenientaire. 

None avons Cgalcmont observC que les cit lutes din I id lvi du. chez di I ferents 
cystes et folhculos des tosticulos, 001 Un surnnmerairc 	ccci 051 dC so fail que 
les numeraires soot stables 2 la mitose, since les cellules comporlant 0, 1, 2, 3, 
6, (surnumuiraires) auraiont Cgaloment Cti obsorvCes. 

La condetisat ion tardi ye des chromosomes surnumera ires et leur comporbemont scm - 

blabte 2 celui des autreS chromosomes mitotiquos a In mCiaphase somatique, explique 
leur existence indipi'ndsnic. Bigger (1976) fit les mCmos observations chez Fiend 
rapi, P. napi of conclut que les chrumsomos surnhlmerairi's no soot p.15 des segments 
ract i onoCs do chromosomes normaux, mais qu' its stunt It,  prude it dune tongue ivc,l ii-
ion. Los observations dic riles plus haut ciunfi rmi'nt I (xi stenco ind6pendaiite des 

chromosomes surnum(ra i res . Lo lilt qu its no part ic pont pas 1 Ii synapse avec 
d'autres chromosomes ci. qu' ils no suient pis mnipl iquCs dans in format ion des ehiasma 
peut Ctre d 	2 leur existence independante. Los dilCtiuns et los i ranslucatiotis qui 
out pour r(suliat Is fragmentation suint pont Ctro one explit at ion plausible (IC leur 
origine. La nature liolocelli r iquo do,; chromosomes do Ant heras'o u'njT.itta ci A' .iui ci's 
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16pidoptres facilite La fragmentation. La prsence d'un chromosome surnumhajre 
dans chaque cellule, chez quelques Individus de .nthe,aea my1itta met en évidence 
leur stab1l1t. It n'y a aucun signe de non—disjonction chez aucune cellules f&Iles 
somatiques. Tous les individus de Anthraea myitta qui ont des surnwnraires sont 
riormaux et sains et on n'observe pas chez eux d'eIfet nélaste sur les caractères 

biologiques, contrairesient aux observations de Moss (1966) stir le seigle, et de 
Kimura (1962) chez Lil.Ljum caitosum 
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INFLUENCE OF REFRIGERATION OF EGGS OF MULTIVOLTINE SILKWORM, 

BOMBYX MORI L. AT EYE SPOT STAGE ON REARING PERFORMANCE 

R. GOVINDAN and T.K. NARAYANA SWAMY 

Department of Sericulturo, 
University of Agricultural Sciences, 

Dharwd, 
India. 

Refrigeration of multivoitine silkworm (Bombyx mon I..) eggs 
at eye spot stage for one, three, five, seven, eight, nine, 10, 
Ii and 22 days resulted in 72.70 to 96.44 per cent egg hatching, 
2.67 to 13.67 per cent larval mortality at the end of third 
inetar, 13.5690 to 22.2263 p maximum larval weight for 20 Worms, 
23.00 to 95.33 per cent effective rate of rearing, 7.2171 p to 
11.5523 g of 20 cocoons weight, 0.9200 g to 2.4829 p of 10 
cocoon shells weight, 6.2581 p to 20.0294 g of weight for 20 
pupae, 54.61 to 97.23 per cent moth emergence and 398.20 to 
518.40 eggs/female compared to 94.67 per cent, 2.00 per cent, 
22,2163 p. 95.33 per cent, 11.0900 g, 1.3520 g, 9.6998 g, 
97.23 per cent and 498.80 eggs/female respectively in unre-
frigerated check. Multivoltine silkworm eggs at eye spot stage 
can he refrigerated for one day without causing deterioration 
in the economic traits. 

INTRODUCTION 

In multivoltine eggs of silkworm, Bonhyx mon I.., the head region of developed 
embryo only gets pigmented two clays prior to hatching which results in the appearance 

of a black spot it one end of the egg and this stage is usually referred to as pin 

head or eye spot stage. Refrigeration is a common means for delaying hatching of 

silkworm eggs. Multivoltirie silkworm eggs can not be refrigerated for more duration 

and it is particularly so in the aged eggs. Literature is available on the effect 

of refrigeration of silkworm eggs on hatching (Narasimhamurthy, 1919a, h, 1943,1, b; 

l)evaiah and Thontadarys. 1975; Datta cit ci., 1172). But information on the rearing per-

formance of cii Ikworrns result ing from refrigeration of eggs is wanted. As such studies 

were carried our to find out the effect of refrigeration of silkworm eggs of a multi- 
vol 	inc breed at eye spot stage on the rearing per fnrmance of the resultant worms 

and the results ary reported in this paper. 
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MATERIALS AND METHODS 

The eggs of a multivoltine silkworm breed - Pure Mysore at eye spot stage were 

refrigerated for 1, 3, 5, 7, 8, 9, 10, 11 and 12 days at a temperature of 50  C. 
Three replications of three disease free layings each were maintained for each 

treatment. The eggs before and after refrigeration were kept at room temperature 

of 25-26° C and relative humidity of 75-80 per cent. The per cent egg hatching was 

recorded. Suitable unrefrigerated control was also maintained as above. The resultant 

worms were brushed separately in three replications of 100 worms each under each 

treatment and reared as per Krishnaswami (1978), Observations were recorded on 

mortality at the end of third ilistar, maximum larval weight for 10 worms, effective 

rate of rearing, weight of 10 each of cocoons, cocoon shells and pupae, moth emer-

gence and fecundity. The data werestatistically analysed and conclusion drawn. 

RESULTS AND DISCUSSION 

The experimental results on further rearing performance of silkworm as 

influenced by refrigeration of eggs at eye spot stage are discussed in the following 

paragraphs under concerned headings. 

Pre-cocoon observations 

The eggs hatched to the extent of 72.70 to 96.44 per cent when refrigerated for 

I to 12 days and in control the same was 94.67 per cent. Hatching was similar except 

in 12 days refrigeration (Table I). 

The per cent mortality of worms at the end of third instar was similar in 

control (2.00) and 1 to 7 days refrigerated batches (1.67 to 4.00). 

Maximum larval weight for tO worms was signilianrly more for control 
(22.2163 g)  and one day refrigerated batch (20.5810 g)  compared to other treatments 
13. 5690 to 17.7340 g). 

Effective rate of rearing ranged between 23.00 to 89.33 per cent under the in-

fluence of refrigeration while untreated check recorded 95.33 per cent. Statistical 

difference seldom existed amongst control, I and 3 days refrigerated batches (85.00 

to 95.33 per cent). 

Cocoon and post-cocoon observations 

The weight of 10 cocoons was though maximum (11.5513 g)  with one day refri-
geration, it was similar to that obtained in control (11,0900 g)  while the same 
varied between 7.2171 to 9.9360 g with other durations of refrigeration (Table 11). 

Similarly, the weight of cocoon shells did not differ in both control (1.3510 g) 

and one day refrigeration (1.4829 g). However, control was on par with 3. 5 and 7 
days of refrigeration. 

Even with regard to the weight of 10 pupae, control (9.6998 g) and one day 
refrigeration (10.0294 8)  were same which differed statistically from other refri-

geration durations (6.2581 to 8.6433 g). 

Moth emergence was significantly more in unrefrigerated hatch (97.23 per cent) 

and it was similar in batches corresponding to one and three days refrigeration 
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(93.05 to 96.07 per cent). The Lowest per cent of moth emergence (54.61) was obtained 
in respect of 12 days refrigerated batch. 

However, the fecundity per female was inconsistent and it was maximum (465.40 
to 518.40 eggs) in ccntrol batch as well as in batches concerned to live, seven, 
11 and 12 days of refrigeration. 

The percentage mortality of worms increased with the increase in the duration 
of refrigeration. According to Krishnaswami at at. (1973), the blue stage eggs (eggs 
a day before hatching) can be refrigerated at 50  C for a week. The present study has 
brought to light that eye spot stage eggs can be refrigerated for Il days without 
impairing egg hatching. Nevertheless, the important economic traits have not been 
affected significantly with only one day refrigeration of eye spot stage eggs in 
comparison with unrefrigerated check. hence, it is interred that multivoltine silk-
worm eggs at eye spot stage can be refrigerated for one day without causing dete-
rioration in the economic traits. 
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Duration of refrigeration (days) 	
Unrefrigerated 

Observations 
control 

1 	3 	5 	7 	9 	9 	10 	11 	12 

Egg hatching * 96.44 92.32 92.21 90.01 89.90 88.46 85.94 84.20 72.70 94.67 
(80.98)°  (73.25) (74.98) (74.55) (72.91) (72.55) 69.86) (67.81) (60.88) (79.11) 

Mortality 	at 	the 	end 1.67 1.67 3.33 4.00 7.33 7.63 10.00 12.00 13.67 2.00 
of 3rd 	instar (7.15) (7.i5)  (10.34) (11.46) (15.70) (15.93) (18.67) (19.82) (22.15) (7.93) 

Maximum 	larval 	weight 
for 	10 worms 	(g) 

20.5810 1 7. 7340 17.6099 17.5299 17.2893 16.0742 15.9307 15.9110 13.5690 22.2163 

Effective 	rate 	of 89.33 85.00 76.67 72.33 70.00 58.33 47.67 46.33 23.00 95.33 
rearing 	(%( (72.06) (68.71) (62.41) (58.99) (57.46) (50.39) (44.24) (43.33) (29.32) (79.14) 

Figures in the parentheses are transformed values. 

F 	test 	S.Em. 	± C.D. at 5* 

E99 hatching 	 N.S. 	4.76 	14.09 

Mortality at the end of 3rd instar 	 1.55 	4.61 

Mxixam larval weight 	 • 	0.4013 	1.1925 

Effective rate of rearing 	 • 	3.53 	10.47 

Table I. Effect of refrigeration of multivoltdne silkworm eggs at the eye spot stage on hatching, 

mcrtaltt at the end of third instar, maximum larval weight and effective rare of rearing. 



Observations 

	 Duration of refrigeration (days) 	
On ref r igera ted 

control 

1 3 5 7 8 9 10 11 12 

Weight 	of 	10 cocoons 

(9) 
11.5513 9.9340 9.7446 9.5857 9.4790 9.4042 8.7852 8.2434 7.2171 11.0900 

Weight 	of 	10 	cocoon 

shells 	(e) 
1.4829 1.2517 1.2456 1.2338 1.1983 1.1919 1.1686 1.0159 0.9200 1.3510 

Weight 	of 	10 pupae 

(9) 
10.0294 8.5433 8.6600 8.3128 8.2417 8.1732 7.5976 7.1885 6.2581 9.5998 

9'.07 03.05 85.01 80.45 73.32 71.72 59.46 61.74 54.61 97.23 
Moth 	emergence 	(6) 

(7730) (76.29) (68.08) (64.55) (59.56) (58.51) (57.09) (52.38) (48.21) (82.53) 

Fecundity 	(number 	of 

eggs/Female) 
446.40 398.20 518.40 455.40 444.40 647.20 608.60 501.20 465.60 698.00 

Figures in the parentheses are transformed values 

S.Em.L 	CO. at 5% 

Cocoon 	weight 0.2960 0.8815 

Cocoon 	shell 	weight 0.0453 0.1365 

Pupal 	weight 0.2640 0.7843 

Moth 	emergence 1.14 3.38 

Fecundity 23.23 56.63 

Table II. Effect of refrigeration of multivoltine silkworm eggs at eye spot stage on moth emergence, 

fecundity and cocoon, cocoon shell and pupal weight. 
LI' 



Traduot ion 

INFLUENCE DE LA REFRIGERATION DES OEUFS DE VER A SOlE POLYVOLTIN 

BOMBYX MORI L. AU STADE DE LA TACHE NOIRE StiR LES PERFORMANCES 

DE LELEVAGE 

R. COVINDAN et T.K. NIRAYANA SWAMY 

Department of Sericulture, 
university of AgriculturaL Sciences, 

Dhariad, 
Inde. 

La rdfrigération des oeufs du ver 3 sole polyvoltin (Bombyx 
mon 6.) au stade de La tache noire pendant 7,3,5,7,8,9,10,11, 
et 72 jour's donne 7-es rdsultats suivants 	pourcentage d'dcLosion 
de 72,70 3 96,44 %, mortaLitd des larves de 7,67 3 73,67 	La 
fin du 3e 8ge, poids Larvaire ma.-rimun calculé pour 10 larves de 
23,5690 3 22,2263 g, taux effectif d'dlevage de 23,00 a 
96,33 %, poids caiculé pour 10 cocons de 7,2772 3 11,5573 p, 
poids calculd pour 10 coques ooyeuses de 0,9200 a 1,4R29 g, poids 
de 10 chrysalides de 6,2587 3 70,0294 p, pourcentaqe d'dmerqence 
des papillons de 54,61 3 07,23 et le 'sombre d'oeufr pondus par 
femelle est de 398,20 3 .578,40. Ges chiffres .'sont rospecuivement 
de 94,67 %, 2,00 %, 22,2163 p. 96,33 %, 21,0900 g, 1,3510 g, 
9,6998 g,  97,23 % et 498,80 oeufs dans le eas de i'dlevage 
tdmoin non soumis 3 La rdfriqdration. Los oeufs du ver ô sole 
polyvoltin au stade de La tache noire peuvent être réfnigdrds 
pendant 7 jour sans altdrer 7-es caractDres dconomiques. 

INTRODUCTION 

Chez los oeufs du ver S sole polyvottin Rombyx mon L., Is region de Ia tBto 
de lembryon d3vclopp6 sv pigments seulemeni 2 tours  svsnt I iclosior,. Cela fsit 
apparaitre une tachi' noire S on bout de locuf CL CO stade est habituellement appeit 
stade de is Laclie noire ou stade de Is tCie d'Lpingle. La r6frig0ration est habituel-
lcmorii utilisce pour retarder lielosion des oeiifs de ver S soie. Los oeufs de ver 
7, suit polyvolt in no peiivciil 7,tre rifrigirCs três Longtemps CL specialemerit chez los 
ocuts d6velupp0s. Des itudes ont CIC faites sue Idiot do Is rClrigCration des oeufs 
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de vet 2i sole sur 1'closion (F4arasimhamurthy, 1939, b, 1943a, b, Devaiah or 
Thontadarva, 1975, Datta et a?-. , 1972). Cependant on ne dispose pas de ronsel- 
gnements sur 	les performances d'Ievage de vers A sole provenant d'oeufs r1ri- 

g 6 rs. Nous avons donc ontrepris des etudes pour analyser lot let de Ia rClrigCration 
des oeufs de vet ?i sole au stade de Is tacht' noire d'uno souche polyvot tine, sur Ics 
performances dCtovagc des vers a sote correspondants et rapportons [es rCsulLats 
obtenus dans ccl art icic'. 

MATERIEL El METHODES 

Los iicufs d'uno souche polyvoltine de vet 	soie (I'ure Mysore) sont refrigeres 
au stade de La tactic noire, pendant 1,3,5,7,8,9,10,11 et 12 jours 	une temperature 
de 5°C. Pour chaque traitement. l'expCrience a Cté renouvelee 3 lois avcc 3 porites 

saines. Avant et apr4s Ia r1rig6ratinri, los oeuts sont conservCs a temperature 
ambiante (25-26°C) et avec uno humiditC relative de 75-80 7, , le taux d'éclosjon est 
enregistrC. lies oeufs tCmoins sont egatement conserves dans cos conditions sans subir 
de rêfrigCration. Les vers 	SOtC eclos sont levCs sCparCment en 3 lots de 100 vers 
chacun pour chaque traitement ot ClevCs scion is methode de Krishnaswami (1978). Des 
observations sont laitos sur la mortalitC 	Ia fin du 3e age, Ic poids larvaire 
maximum pour 10 l;irves, le taux effectil d'Clevage, Ic poids de 10 cocons, de 10 

coques soycuses el de 10 chrysalides, I'Cmorgence des papillons et Ia fecondite. Los 

valeurs obtenucs sont analysCes stalistiquement et des conclusions en sont tirées. 

RESULTATS El DISCUSSION 

Les rCsultaLs de I'expCrionce sur lee performances de l'elevage sont discutes 
dans lee pa ragraphos ciii vant s aux chapttres correspondants. 

Observations effectuecs pendant le stade larvaire. 

Lc pourcentage d'eclosion vane de 72,70 a 96,46 7,  scIon que los oeufs subissent 
entre 1 et I2 jours de r6lrig6ration. Ce pourcentage est de 94,67 pour los oeufs 

temoins non rétrigCrCs . I,éclosji,n est similaire sauf dans Ic cas de 12 jours, de 

réfrigrration (Tableau 1). 

1,e 7,  de mortalitC des yore S la fin do Ic Sge est similaire 	chez les tCmoins 
(2,00) or Ice lots d'oouis rCfnigCrCs de I 5 7 jours (1,67 5 4,00). 

I.e poids larvaire maximun pour 10 larves est bien plus CIevC choz los tCmoins 

(22,2163g) et Ic lot deouls rCtrigCrCs pendant 1 jour (20,5810g) que pour los autres 

traitements (13.56905 17,7340g). 

I.e raux eftectif d'Clovage vane de 23.00 5 89,33 7, s,us l'inlluencc de Ia 

refrigeration Landis quo le lot t6rsoin non traile donnc 95,33 7. . Ii nexiste quo 

rarement de diffCronco statistiquc entre Ic lot tdmoin. Ct los lots reinigeres pen-

dant I et 3 jours (85,00 5 95.33 7, ). 

Observations effectuées sur le cocon et les stades post-.cocon 

Le poids maximum de 10 coccus do lot rCfrigCrc pendant on jour (11,5513 g)  est 
simi Ia ire a ccliii obtenu dans Ii lot tCmoin (II ,090() g)  alirs que cc poids va tic-
entre 7.2171 ol 9,9340 p dans los :tutrcs lots (Tableau II). 

- 
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IJe Ia rnme manière, le poids do 10 coques soypusOs no diIfre pas entre Is ioi 

tmoin (1,3510 g) et le lot ref.rigore pendant I jour (1.4829 g). Le lot tcmoin est 
au mme niveau que les lots do 1, 5 et 7 jours do r1rigration. 

En cc quf conccriie le poids do 10 chrysalides, Ic lot témoin (9,6998 g)  et to 
lot ayant I jour de r1rigratiori (10.0294 g) soot au mnio nveau et diffrent sta-
tistiquernent des autres lots (6, 258t 5 8.6433 g). 

Lmergence des papillons est bien plus importanto dans le lot témoin (97,23 
7.) et elle est semblable chez les lots de 1 jour et 3 jours de r1rig6ration (93,05 

i 94,07 7.). Le pourcentago dmergence Ic plus faible (54.61) est obtenu pour Ic lot 
avec 12 jours de réfrigtration. 

La fcondité do la femelle nest pas analysable car clip est maximale (465,40 
a 518,40 oeufs) dans le lot tmoin corame dans les lots ayant subi 5. 7, II et 12 
jours de r1rig6ration. 

Le pourcentage de mortalite des larvos augmento avec la dur6e de la rfrigéra-
tion, Scion Krishnaswami et al. (1973), les oeufs au stade bleii (1 jour avant l'éclo-
sion) peuvent kre réfrigrs A 50C pendant one sernaine. La prsente 6tude montre 
quo les oeufs au stade de Ia tache noire peuvent tre riFrigérs pendant 11 jours 

sans diminuer l'closion. Les caractères êconorniquos iniportants ne soot pas affects 
de façon significative par un jour do réfrigration des oeufs au stade do Is tache 
noire, comparativement in lot trnOin. II est done conclu quo les oeufs do vers a soie 
polyvoltins peuvent ttre r6frig6r6s pendant un jour sans provoquer do détérioration 
des caractères 4.conomiques. 
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Observations 

	 Durée de Ia rFrigOrat ion (jours) 	
témO in 

non 	rOfrigOré 

1 3 5 7 8 9 10 11 12 

% déciosion 96.64 92.32 92.21 90.01 89.90 88.46 95.94 84.20 72.70 96.57 

(80,98)(75,26) (74.98) (74.55) (72.91) (72.55) (69.86) (57.81) (50.88) (79.11) 

MortalitO 	9 	Ia 	fin 3.67 1.57 3.33 .00 7.33 7.53 :0.00 32.00 13.57 2.00 

au 	30'melqe (7.15) (7.15)  (10.34) (33.40) 15.70) 15.93) 18,671 (39.82) (22.15) 7.95) 

Poids 	larvaire 	rnalue 
20.5810 17.7360 17.6099 17.5299 1 7.2893 16.0742 15.9307 15.9110 13.5690 22.2163 

pour 	10 	laroes 	(g) 

laux 	effectif 89.33 85.00 76.67 72.33 70.00 58.33 47.57 46.33 23.00 95.33 

délevage 	)) (72.06) (68.71) (62.41) (58.99) (57.46) (50.39) (64.24) (43.33) (29.32) (79.1) 

* Leo chiffres noIre parenthOses sont des ealeurs transforrées. 

test 'F 	S.Em.± C.O. 9 

Eclasion 	 N.S. 	4.74 	14.09 

MortalitO 9 Ia fin du 3ème Oge 	 1.55 	4.61 

Poids lar,aire maatue 	 * 	0.4013 	1.1925 

bun effectif délnvage 	 • 	3.53 	10.47 

Tableau I. Effet de Ia réfrigêration des oeufs de ver a soLe polyvoltins au stade de la tache noire, 
our 1c1osion, Ia mortaiité a La fin du 36me age, le poids larvaire maximum et le taux effectif d'élevage. 



Observations 

	 Ourée de 10 réfrigOration (mum) 	
tOmoin 

non .0Frjgr 

1 	 3 	 5 	 7 	 5 	 9 	 10 	 11 	 12 

Poids 	de 	10 	cocons 
11.5513 9.9340 9.7446 9.5857 9.4790 9.4042 8.7852 8.2634 7.2171 11.0900 

(9> 

Poids 	e 	10 	coques 
4829 .2517 1.2455 1.2338 .1983 1.1919 1.1486 :.0107 0.9200 1.3511 

snynuses 	(9) 

Poids 	ne 	10 

chrysalides 	(9) 
10.0294 5.6433 8.4600 8.3128 8.2417 8.1732 7.5976 7.1885 6.2581 9.6998 

dimergence des 94.07 93.05 85.01 80.45 73.32 71.72 69.46 61.74 54.61 97.23 

papillons (77.30)e (76.29) (58.08) (84.55) (59.56) (58.51) (57.09) (52.38) (48.21) (82.53) 

F7cvndjt 	)nvbme 

dneufs/femeile) 
446.40 398.20 518.60 465.40 444.40 447.20 408.60 501.20 465.50 498.80 

* Len chilfres entre parentheses sont des valeums transFnrmées 

S.Em.± C.O. 3 5% 

Poids des c000ns 

Poids des coques 

Poids des flyephe5 

Emergence 

Fêcondj tO 

	

0.2960 	0.8816 

	

0.0453 	0.1345 

	

0.2640 	0.7863 

	

1.14 	3.38 

23.23 	66.63 

Tableau II. Effet de Ia réfrig(raion des oeufs de vers A soie poLyvoltins au stade de La tache noire, 
sur lémergence des papilLons, Ia fécondité, le poids du cocon, le poids de La coque soyeuse et Le poids de 

- 	 Ia chrysalide. 
0' 



Soricolog(a, 2986, 26(2), p. 163-168. 

SERICULTURE IN SOUTH CHINA 

I.IU Sll1-XIAN 

Gwrnqdonq Acadernt1 of Aqreuit:ura1. :eences, 
Guarigz hou, 

Ch(na. 

The main sericullural producing provinces in South China are Cuangdong. Cuangxi, 
Yuaiian Fu Jian. So far, South China has about 24 000 hecires of mulberry grown. The 
total production of cocoon amounts 28 000 twInes, with Cuangdong province having 
about 15 000 hectares of mulberry and 23 000 tr'nnes of cocoon production. In 1931, 
the total production Of cocoon in China was 220 000 twines, the output of cocoon in 
Guangciorig was 75 000 tonnes, which was Lite second producing area of cocoon in China. 
In 1983, the total area of mulberry pliritat ion was of 388 000 hectares and the cocoon 
production was of 268 000 twines in China. Guangdong ranks i,ccrth of Silk production 
in China, following Sichuan, Zhejian and Jiangsci provinces. Besides mulberry silk, 
En 	(P/ulosamia ricicv( or  Philooamio cyri/.ha ) , Tuss;ch (Antheraa pernq) and At las 
Si lkworm (Jf tacus of 7.j ) are also reared there, but uocnrnmerc i al lv. 

I. GENERAL SERICULTURE TN CIIANCDONG PROVINCE 

The si 1k industry originated in Cent ral China and was transferred to Cuangdong 

2 000 years ago. In 1860's. s i 1k industry in Guirigdong had become more and more I lou-
rishing. In 1866. the iirst Steam lilature was erected at Nan-Iiai county. During the 
period 1916-1926. Guangdong seniculttire had historically reached its high tide. The 
total area of mulberry p1 antat ion in Cuangdong was of 120 000 ha. yield i up a cocoon 
amount of 130 000 twInes. There were 221 fi latures and 136 000 reeling machines in 
Cuangdong at that time. Raw si 1k production was of 6 500 tccnnes per annum. Si 1k cloth 
industry was also flourishing with 30 1)0(1 weaving machines, and an output of textile 
fibres cal led "gamb ierred Gucngdong gauze 	of more I han 2 mill i ins "p i 	per annum 
(a 	"p i' eqccc Is to about 20-30 metres), we I Ikiiown a I I over Lite wet Id and very well 
sold. 

The 	major sericuh I oral diStricts of Gucrcgdcng province are Shunde , Nanhai 
Zlioicgsiccrc, located in the Pearl River val Icy, whine 807 of lhc total production is 

made. But since early 1980 s , becatisv of cli I I erent kinds of reason, the area of mul- 
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berry plantation his gradually decreased. However, new sericultural areas located 

in Northern • South Western and Western parts of Guangdong province are developing. 
In every district of Ihese areas, abort 500 10 I 500 tonnes of cocoon can be respec-

tively obtained per annum. The results show that serictilitire is being transferred 
from the traditional and concentrated old areas to Lhe vast new ones. 

Guangdong province lies within tropical-subtropical region warm with an average 
year-round temperature of 22 to 23°C, 15°c: in January,  , 28 to 29°C in Sept ember. The 
annual average humidity is 70-802,. It is more humid from March to July, while lower 
from August to November. Guangdong has suf I icient rainfall, averaging about 1 ?OOmm 

per annum. Rainy season fills from Apri I to September. The sunshi ne rite of the whole 
year is 41-442,. 

The climatic contlit ions in Guangdong are good for sericulture and moriculture. 
The mulberry trees sprout shoots in the first ten-days of January. The leaves [all 
during the last ten-days of November. There is a little problem with winter dormancy. 

The silkworm rearing carries out seven crops a year. 30 to 40 tonnes of leaves can 
be harvested per lrectire each year under optimum conditions and agronomic practices. 
With ii leaf prodric t ion of 30 to 40 tonnes, 2.4 to 3.2 tonnes of cocoons should be 
pr'cc ii, In i F the cond it i mis are favourable. 

In Guangdong the mulberry trees grow continuously throughout the year, the silk-
worms are reared seven times each year. So, the sericultural organization and manage-
ment, is in liii a specialization. Sericulturists devote themselves in rearing silk-
worms for nine months a year. Sc'ricrilture in Guangdong is also combined with fish 
rearing forming a so-called model of "mulberry banks and fish ponds". The mulberry 
leaves are used for feeding silkworm, silkworm wastes are used for feeding fish, fish 

pond mud is a good matron' for mulberry trees. This kind of model makes a good ecolo-
gical cycle for both di'velopmt'nt of sericulture and fish rearing. 

U. MORICIJLTURE IN GUANCIJONC I'ROVINCE 

The "Guangdong mulberry" is one of the special varier irs of South China be long-
lug to Sfopu,q o(ha . It iii fIery in many points from the true Morus alba of Japan, 
Europe and Central China, It is suitable to grow in tropical regions of China, yield-

i ng higher. Owing to the long period of seed propagat ion, a lieterozygous p0pUlatioll  
is 	formed. Some local var i 'n irs named ' Lun4O' , 'Be i 1 ' , ' Lun408 ' , ' Lun504 ' , have hr'r'ni 
selec led by yr ccitt to S. Among t hem. l,un6t) hasa Ii igber yield of leaves and helter 
quality. It could be harvested 60 tonnes per hectare each year. Recently, crossing 
comb i nit torts ciii led lIe i I x lun540 and TanglO x Lun 540 have been eva I uat i'd by sc en-
lists with bet I r'r oUt put and lila 1 it v 

There are three kinds of method for mulberry propagat i liii in Guangdong. 

c;ra fling and cull rig used for propaga t ion of good varieties of mulberry 
trees. 

Sexual hvhridiz,it ion userl for propagation of hybrid seeds. 

Traditional method of narurally cross-pollinitnil or naturally sell-plI mated 
used for seed collection and seedling propagation. 

lIp 	to 75 000 Si' cdl i ings can hi' plant ed in ;in art' a of one lie ci are. 

Al I the producing areas in Guangdong use the low prunn i rig met hd I I Orm drove t li(' 
ground). There ire two kinds ilf priion log in a year (summer and wilier seisoris ). The 
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Teal yield of mulberry, which had been prunned in summer, is higher in spring and 

autumn seasons. However, the leaf yield of mulberry, which had been prunned in win-
ter, is higher in summer and autumn, these two kinds of method are used coordinately 
;iccording to the needs Of the product ion. Genera I y. in I lie case of wi titer prunning, 
the leaves can be harvested seven t imes a year. The I i rst harvest i Ttg is in March 
after pi inning (71) to Y( days), the second to tlic fourth harvest ings are in a sche-
dule. every 10 days after the previous picking, and isery 40 des for tie filth ti 

the seventh. 

III. SILKWORM REARING IN GUANGOONG PROViNCE 

The silkworm races reared in South China are tropical type multivolt inc. There 
are three ki tids of I oct 1 race found in South China. 

"Daizao system trivoltine tIps.  For this race, the larval duration is 21 

days. The cocoon is light green in colour, the cocoon weight is 1.10 grams, the shell 
weight is 0.2 grams, the shell percetttage is 11-175. They can be reared in spring 
and autumn seasons, in summer season, the larval mortality is 60-10. 

"Lunyue" System multivoltine type. They can ettdure a high temperature and 
high humidity. It is a good race in summer. The larval duration is 17 to 18 days. 
The larval mortality is 85-905. The cocoon is light green in colour. The cocoon is 
spirated in shape. The COCOOn weight is 1.0 gram. The shell weight is 0.13-0.16 

grams, the shell percentage is 147. 

1. Multivoltinc type of non-diapause eggs race. They were spread 	in Southern 

parr of South China. The cocoon is golden yellow or white in colour, more flossy, 
the cocoon weight is 0.8-0.9 grams, the shell weight is 0.11-0.12 grams, the shell 
percentage is 12-135. 

to the middle of 1950's, Nan Nong7 was evaluated and released by the Guangdong 
Sericnitural Research Institute and South China Institute of Agriculture. This new 
hybrid was ltighly resistauL to adverse conditions compared with the local races. The 
productivity could reach 955 (85% for the conrrol). The cocoon is white in colour. 
The cocoon weight is 1.15-1.2 grams, the shell weight is 0.18 grams, the shell per-
centage is 15-167.. The cocoon yield could increase by 20-50% compared with the con-
trol race. Since the year of 1958, Nan Hong7 has been a summer race playing a very 
important role in Cuangdong in terms of its high and stable yields. In the middle 
of 1970's, to fol low Nan Nong7, Guartg Nong3, Guang Hong4 were evaluated by the seri-
cultural scientists. Their shell weight could increase by more than 10-15% with an 
Improved silk quality. The raw silk could be graded in B-E degree. It was a summer 

race in Cuaogdong. At the same time, breed of bivoltine also made good progress in 
evolution. Otiriitg the last thirty years, a lot of new bivoltitie hybrid races called 

Hart Nongô. Su12 x l)ong34, Cuatig Nongl , Guang Nong2, Cuang Hong) and liang Guangl were 
good for rearing in spring and autumn seasons in South China and highly resistant 

to high temperature, high humidity and diseases, but the shell weight and silk quali-
ty were not as good as in bivoltinc races in Iapati. Europe and Central China. These 
races could be reared in summer season in Guatigdoitg but the yield was lower and un-
stable. At present. 60% of hivoltine eggs and 40'1, of rriultivoltinc eggs are reared 
in Gua ngdottg se r j cut It u ra I areas. 

The mu I t i ph i cat ion pat tern of the approved races iii Cttandung is a Lhree t her 

(Fl, 112 and Ph) system. Every year, one milhi')ti egg sheets are required for sericul-
tir i sts in (;uattgdong (about 20 000 eggs per egg sheet). 
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According to different iigrinomic conditions, the silkworm rearing techniques 

are complex. Generally, they are as follows. 

The rearing houses and rearing equipments must be it rrirnged in advance. 

2. The rooms and the app1 lances for rearing must be thoroughly cleaned and dis—

infected by bleached solution before they are used. 

According to the status of mulberry grown and yield of mulberry leaves, pro-

perly arrange the date of hatch rig and the total amount of hatching larvae. 

ft . According to the different ternperatrires of seasons, the temperature for silk-

worm rearing must be roritroled sri that it is suitable for the growth of the silk-
worms. 

5. Decrease the lirjrrriditv in the rearing room when it is getting too high. 

Ii. Vent i fat sn ant! fresh air are needed when temperature and humidity are too 
high 

7. 	The silkwornis ire fed to satisfy their appetite and ensure the ir healthy and 

uniform growth. It is necessary to preserve the quality of leaves during feeding and 

to keep the rearing beds t learr. In order to save mulberry leaves and labour, the 

feeding must correspond to the eating habits and appet ite of the larvae. Feeding too 
much leaves is not economical. 

S. The silkworms under proper rearing condition would all settle uniformly for 
moo lii ng and a I so come our ul misu It uir i lorml y.  When t lie si I kwirrm are about to moult 
and after the ecdvsis rhev should be handled with the utmost care. 

. In a commercial product ion of cocoon for reeling purpose, the silkworm rear-

ing in young age stage must be covered with a plastic film. In the late age stage, 

they are reared in the ground. 

There arc many kinds of silkworm disease in Guangdortg. The major ill senses ire 

nuclear polvheilrisis, cytoplasmic polvhedrosis. infectious Ilacherie, bacterial 

disease iii tligcntrve organs, white musc;irdine, Aspergilliis, chemical poison, poison-

ing by fluorides. tiztfly. The pebrini' dise;rse has already been controled but some 

still can he found somewhere. The major method of disease control is disinfection 

by rising chemicals or to control the rliseasos in accordance with their special mice-

ional character 1st cs. 

IV. SERICIILTLJRE ORGANIZATION TN GIJANGDONC PROVINCE 

The China Silk torpormt in Guangdiirrg Rrtnchm is an orgimnlzat ion m,I t rmdi I ii,n and 

management in Gmm;mngdirrig silk r nrinst rv. It is both an mdmi ni strati ye o f f ire mod a spe -

cialized enterprise assuming alone the responsibility Itr its prof its tir losses in 

producing and se Ill ng of cocoons, raw si 1k and si 1k giods. it made good economic 

benefits these vemrs. 

The Sericmilt oral Reseircli Inst itmite. Guangditng Acadcrnv of Agricult mmrml Sciences, 

is one of the research institmmtions (in sericulture in Guarrgdmrng. ihere are 101 staff 

members, and among them, 4 Sen i tsr resemrcIre rs , 21 issue i,it r' researi-he rs , there are 

6 research Sections (silkworm genetics and breeding, miriculture, silkworm imrlrmtIitgy 

and cr1 brmerling) in this inst it.ute. Since the inst iti.mte his been esnabl shed, more 

than rent items of aihiem'enrent in sericuliurtl ccii'mmtifii-  rmsearr:h have' hm'en Trade. 
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A lot of races of silkworm, mulberry varieties and eri silkworm races have been eva-

luated by the sericultiral scientists with good economic benefits. 

The Department of Sericulture. South China Agricultural University, is a high 

educational organization of sericulture in Sistith China. There are 5 technical sec-

tions, namely, silkworm genetic breeding, moriculture, silkworm pathology, silkworm 

biology, silkworm rearing, in this department. in the passed thirty years, a lot of 

senicultural scientists have been trained for the whole country, especially in South 

China. They have achieved great successes in sericulturil science. In order to obtain 

more master's degree of sericultural science, many sLudents have been trained. 

Besides, a F.A.O. Training Centre for Sericulrure has also been established in the 

University. 

Provjnce/ 	
Mulberry plantation/ 	 iscoon yield! 

Pros inc 
Plantation en •leiers 	Rendement en cocons 

(ha) 	 (tonnes) 

Zhejiang 85 000 62 000 

Sichuan 51 000- 102 000 

Jiangsu 86 000 48 000 

Guangdong 16 000 17 000 

Shandong II 000 8 600 

Ilubsi 25 000 6 400 

Anhui 21 000 5 700 

Shanxi 12 000 2 750 

Hunan 6 300 2 750 

Guangui 2 300 2 650 

Others! 	autrec 72 600 10 150 

10181 388 000 268 000 

It does not include the large a.,nunt of old pieces of •ulberry trees./ 

Ce chiffre n hinc lu t pan len nobreux plants de ciese nlriern. 

Table I. Mulberry plantation and cocoon yield 

in chief provinceS. 1983. 

Tableau I . Plantation en mir i ens Ct rendernent en ci,r.o OS 

darts leo pr i Tic i pales priv i ices en 1081. 
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Year/ 	 Mulberry silkuor./ 	 basal silkworm/ 
Aone 	 Sole •Orier 	 Sole tussab 

1969 31 000 12 000 
952 62 000 61 000 

1951 68 000 44 000 

1962 37 000 8 000 
1965 66 000 39 000 
1970 122 000 43 000 
975 153 000 41 000 

1976 163 000 30 000 
1977 168 000 48 000 
1978 173 000 54 000 
1979 213 000 57 000 
1980 250 000 76 000 
1981 252 000 59 000 
1982 271 000 43 000 
1983 268 000 72 000 
1986 290 000 50 000 

Table IT. Production of cocoons during 1949-1984 in China (tonnes) 

Tabloau 11. Production do cocons en Chine de 1949 1 1984 (tonnes). 

Year/ 	 Mulberry/ 	 Cocoon yield! 
6noe 	 Miner 	 Rende.ent en cocons 

(ha) 	 (tonnes) 

1952 7 500 
1957 7 350 
1962 4 950 
1965 10 200 10 300 
1970 12 600 18 200 
1975 12 000 21 	450 
1978 I? 000 22 900 
1980 14 000 21 	700 
1982 15 	700 19 950 
1983 16 000 16 950 

Table 117. Seniculture in Guangdong. 

Tableau IT!. l.a sêriciculrure dana Is province do Cuangdong. 

168 



Traduct ion 

LA SERICICIJLT1JRE EN CHINE DU SLID 

LTU SHI-XIAN 

Guangdong Academy of AgricuUuraL Sciences, 
Gaanqzhou, 

Ch ne. 

ENTRODUCTEON 

Les provinces sricicolos los plus importantes de Ia Chine du Sod sont To 
Guangdong, le Guangxi 	Yuanan Fu Jian. La Chi no du Slid a aujourd 'hui envi ron 24 000 
hectareS do culture do mriors. La production totalo do cocons ost de 28 000 tonnes, 
Ia province do Cuangdong ayant environ 15 000 hectaros do mriors Ct 23 000 tonnes 
do cocons. En 1931, Ia production totale do cocons on Chine 6tait de 220 000 tonnes, 
Ia production de cocons du Cuangdong 61-5it do 75 000, le Guangdong 6Lant 1.1 deuxirne 
region producrrice do cocons do Chine. En 1983, In surface totalo 	do 	plantation 
de mri(-rs do Chine était de 188 000 hectares. et  1a production do cocons do 268 000 
tonnes, le Guangdong Ctant le 4me producteur do soie du pays, aprs los provinces 
de Sichuan, Zheijan, .Jiangsu. A c6 t6 do cette production do soic mrior, on Clève 
Cgalemenr des yore ii Soio Eri 	 ricini . ou Phiicaamia cynthia ), Tussah 
(Anthereac pernyi) it Atlas (Attacue atlas) doiji Ia soie n'ost pas commercialisCe. 

I. LA SERTCICIJLTURE DANS LA PROVINCE 0E GUANGDONC 

	

L' industrie do Ia soie a dCbuté dans Ia Chine do centre CL a CIC 	transferee 
au Cuangdong II y a envi ron 2 000 one. L' induct rio do I a soie do Guangdong eta it 
devenue do pLus en pills Ilorissante aulour do 1860. Cn 1866, le premieres ii latures 

vapour luront instal Leos dais Ic comi C do Nan-ha . l.a sCric ic- uI tore do Cuangdong 
atteignit son apogCo (historique) pendant lee anuCes 1916-1926. Ia surlacc Lotale 
des 	plontat ions do mlIriers Ci;cit do 120 000 ha, ;lvcc Ulle production do cocons do 
80 1)01) tonnes. 11 y avait alors dane le Cuangdong 229 Ii Iatures ci 116 000 machines 
do 	Ii lature . La production do soie gri'ge (to it do 6 500 twines par an. L' indust rio 
Lextilo do Ia soii• Ctait Cgalomeue florissante avec sos It) 003 mCtiers a tisser ci. 
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sa production do flare Lextilo oppelée 'gaze do Guaogdoog do pts on 2 rn::ions do 
'pi' par année (un 'p1' est égai 4 envi ron 20-30 metres), tree connue et très 

demandCe dans to mondo cutler. 

Los regions sCricicoles los plus importantes du Guangdong soot Shunde, Nahai 

Zhongshan, situCos dans La vallée de La Perle avec 80 pour cent do Ia production 
totale. Mais depuis to debut des ,innCes 1980, la Zone do plantation des mCriers a 
diminud • pour di I fCrenres ri icons. Par coot ro do riouvel los zones séric icoles si tuéos 

dons Los part ics nord, sud-onest et 000st do La Province do Guangdong sont en train 
do se dCvelopper. Do 500 4 I 500 tonnes do cocons environ peuvent Ctre prodii I res dans 
criaque zone. Ces cliii I res mdi quent qtie Ia sCriciculture so dCplace des anciennes 

zones traitionnol los concentreos vers de nouvelles zones plus Ctendues. 

La province do Guangdong est uric rCgi on tropicale - subtropicale avec uric tempe-
rature moyenne annuel Ic do 220  4 23°C, 15°C en Janvier. 28°C 4 29°C en Septeinbre. 
Le taux moyerr dhiimiditC aitnuelle est do 70-80 7, . I.e taux d'humiditC Ic plus ClevC 
va de Marc; 4 Jtiillet et it,  plus bas do Aot 4 Novembre. Guangdong a des pluies 
suffisantes avec uno nioycnne d'environ 1 700 awif par an. La saison des pluies est com-
prise entre Avril et Septombre, le t;iux d'ensoleillemeni stir toute l'innCe est do 
41 4 44 7. 

Lee conditions climatiques dans Ic Guangdong sont favorables 4 Ia sCriciculture 
et 4 Ia moriculture. I,es mriers gernioni 1,endant les dix premiers jours de Janvier. 

Los feuilles timbent pendant les dix derniors joiirs de Novenibre. Larrét hivernal 
pose on petit problème. L'Clevage des vers4 sole nCcessite sept rCcoltes par an. 
30 4 40 tonnes do foul lies peuvent Ctre rCcoitCes par hectare chaque annCe <Ions des 
conditions optimum 01 suet des pratiques agr000miques adCquaes. One production de 
feui lie do 10 4 40 tonnes dovrait permetire une rCcolte do cocons do 2,4 4 3.2 tonnes 
Si les conditions soot Itivorihles. 

Dons lo Guangdong, les mCriers produisent sans interruption tout au long de 
l'annCe, permettant sept dlev;igos do vers S soie chaque année. Aussi l'organisation 

et lexploitation sCricicoles so doivent d'étre spéciaiisCes. Los Cleveurs so consa-
crent S I Clovago des yore S sole neut stoic par an. La sCriciculture dans Ic Guangdong 
est associér' S ('Clevago dec poissons lormant un ensemble photo appelé 'association 
do plantations do Inhirior ot do reserves S poissnns", les feuilles de mhIrier Crant 
ut I I I shies pour ncurr I r les vors hi so ii it les dCchot s des vers S sole Lit I I I shis pour 
nourr I r los pt I ssnns . to hone des rhiservos S po i scouR hirant tin ban ongra is pour his 
m6riers.Cc 	vpe 0' €ilSeTflb Ic p i I oi e ucris I itue un OXtOl I out cycle Ceo log i quo ouss I b ion 
pour Ic dCvotopponient do In sir ic ct,l tliro quo pour I 'clivvagc ties poi ssonc. 

II. LA  MORICIJLTIJRE DANS LA PROVINCE l)U GUANGDONC 

"Lo mhirier du Guangdong" est 1 'tine des variCtCs do La Chine <Lu Sri0 appartenant 
S 1espSce Morus Olba. [I dil(htre cur bearicoup do points dii veritable Morur o12a 	du 
Japnn, d'Erirope or do Chine centrale. Ii cci adapthi aux rhigions Iropicalos do Ia Chine 
produisant plus. La pertide (IC Ia prupagition do Ia gri li Ctint assez Icingue, on 
coost i tue des populo titus hCtC rozygotes . Ce rti ines var iCi Cs loca los appo ICes 'Lun 
40',"Be i 1', Lun 408, Lun 5114 out etC sCli'c t jounCes par les sd out iii quos. ii 
var r Ct C ''Lun 40 .i tin mci I Ieu r roiidrmo nt do I cii ii les ci tine mci I I core qua I I t hi 

On petit on rCcolter 40 tonnes par hectare chaque annCe. RCcommeni , des sdicr,t I - 
I I ques out obtenu on retidomont 01 tine qua I it C encore mel I leures ovoc  los cri,i cements 

Boi 1 x Lun 560. Tang ill x Lou 540. 
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Pans Ic Cuaiipdong, ii exisle irois niethodes do mullipiic;itiori du mrier. 

I. Grellage Ct tai lie pour La multiplication des bonnes variris do rnOriers. 

Hybridation soxuolle pour La multiplication des grairies hybridos. 

Méthode traditiontiello par pollinisation croise natiirelie ou par auto-pol-
linisation naturolle tirilisdos pour Ia collecte des graines 0! Ia mulLiplication des 
plants. 

On peut planter usqu'S 75 1300 plants par heclare. 

Dans toutes les rgions productrices du Guangdong, on utilixe L.i méthode de In 
taille basse (10 cm au dessus do sol). 11 y a deux surtes do tallies dans 1 anne 
( 6 t6 et hiver), In produclion du mrier taiII6 en 6ti,, est plus ahondante au prin-
tomps el en automne, a mrs que ceile clu rnirier L;ii]16 on hiver est plus abondante 
on 6twl ci en automne. Ces deux mthodes soul utiLisi's conointement suivant les 
hesoins de Ia production. En génral. dans Ic cas do In taille dhiver. les Icuilles 
peuvent 	tre récoltos 7 [nix par an. La premire ricolte .1 lic'u en liars do 70 	90 
jours apr's La taille, les rcoltes suivantes, de in deuxi'me A La quatrimosont 
programmes bus les 30 jours après to ramassage 	prcdent , les dernires do La 
cinquime a Ia septième, tons les 40 jours. 

111. ELEVACE DO VER A SOlE. DANS LA PROVINCE 1)17 GIJANGOONC 

Los vers S soie w5lev6s en Chine du Sod sont de race tropicale polyvoltine. En 
Chine du Sud, nous t rouvons [mis sortes de races locales. 

Le type trivoltin du système "Daizao'. La pdriode larv;ii re est do 21 jours, 
In cocon est do coutour Vert pale, son poids est de 1,10 gramme, In rogue soyeuse 
pèse 0,2 gramme. Le pourcentage do La rogue est do 15 5 17 7. - L'élevage peut so 
faire au pnintenips ci en automne, Ia mortalité des larves étahll do 60 5 70 7. en 6t. 

Le type polyvoit in dii système 'Lunyuc". Cette race pout supporter one tern-
prature ci une humi it i twl,  61eves. Elle ronvient bien pour l'tlevage d'ét. La prio-
de larvaire est do 17 5 18 JOUrs. Le taux do mortalitt est. de 85 - 90 7, . Le cocon 
ext Vert clair, en lonise do lusenu. Le poids du cocon ext de 1,0 gramme. Celui de 
Ia coque soycuse est do o,i:l - 0.16 gramme, Ia ricliesse soyeuse est do 10 pour cent. 

Le type polyvolt in non diapausant. Cc type est rpaiidu dans In partie Sud 
de La Chine du Sud. Le cocon est jaune dor nu blanc, plus bourru. Ic poids dii cocon 
est de 0,8 - 0,9 gramme, In poids de Ia rogue est do (3,11 - 0,12 gramme, La richesse 
SoVCiiSi.' est do 12-13 7.. 

Pans to milieu des annces 1950. le Nan Hong 7 a èti cr6j ci mis en circulation 
par Ic Cuangdurtg Scricultural Research institute Ct Ia South China Institute of Agri-
culture. Cc nouve I hybri dc est t rex nis i stani aux manes i sos roridi Lions, contra i reinent 
aux races locales. La product iviL6 pout ;itloindro 97 '7 (87 7. chez Ic ttmoin). Le 
cocon est. bLanc. II peso I • 15 - 1,2 gramme, Ia toquc soyeuso peso 0,8 gramme, Ic 
pourcentage de Ia i:oqiie est tic 15 - 16 7..La product ion do Liii ons a pu Ctre ;iugmen-
i,e do 20 5 50 7 par rapport S relic du tirnoi n. Depui s 1958, La race d'été Nan Hong 7 
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a joué on rèlo important dans Ic Guangdong do fail do t'ahoridance et de Ia rgularit 

de ses récoltes. Dons le milieu des annes 1970, pour suivre lexeinpie du Nang Nong 

7, Len scientifiques oat créc' le Guang Nong 3 et to Guang Nong 4. Le poids des coques 

soyeuscs a pu ètro augmcntê do plus de 10 	IS '/ , aver uno mci Iloure qitolité do soie. 
I.e grade de to soie grège obtenue a 6t6 e-tim6 entre B - E. Ctoit one race dét.è 
du Guangdong. Dons to mme ternps, lLevage fail des progrès notables. Pendant les 
tronte dernières annes, beaucoup de races hybrides bivoltines, Guang Nnng I, Guang 
Nong 2. Guang Nong 5 et hiang Guang I furent utilisèes car ellen convenaient bien 

11evage do printemps et dautomne dans Ia Chine do Sud et 4taient très resin-
tantes aux lemptratiIres Cl A on taux dhumiditC ClevCs aitisi qu'aux maladies. Ibis 
Ic poids do Ia coque soyeuse et La qualité de Ia soie nCtaient pas aussi 	bans 

qu'avec les races bivoltines du Japan, dEurope et de Chine centrale. Les races 
pouvaient ètro eLevis en etC dans Ic Guangdong nails Ia rCcolte ètait plus foible 
et mains rCgulière. Actuellement, les zones sCricicoles du Guangdong utilisent 607. 
do graines bivoltines et 407.de graines polyvoltines. 

he schCma do multiplication des races grCCes du Guangdong est en 3 parties (1'3. 
P2 Ct Il). Chaque ;innCe 1 million do plaquettes de graines sont nCcessaires pour to 

sCriciculture dans to Guangdong (chaque plaquette contient environ 20000 oeufs). 

Les techniques d'Clevage de vers 	soie sont complexes; ellen dCpendent des 
di[fCrentes conditions agronorniques. Ellen sont gCnCralemcnt les suivantes. 

I. Les mognaneries et ICquipement dClevage doivent Ctre installCs 5 l'avance. 

Les lociux et Ic materiel dClevage doivent Ctrc nettoyCs et dCsinfectCs 
avant usage. 

La date dCclosiaii et to quantitC de larves Ccloscs doivent etre prCvi;es 

correctement en tenant compte do to variCtC de mirier ciiltivCe et de La rCcolte do 
feuil los. 

La tempCrature des Clevages doit ètre contrClCe suivant Ia temperature des 
diffCrentes saisons, Olin do [avoriser Ia croissance des yore A soie. 

Abaisser le taos d'humiditC des pièces dCtevage lorsque celul-ci devient 
trop ClevC. 

11 lout prCvoir on système do ventilation Ct do lair frais lorsque 1 
temperature et Ic rOux d'humiditC sont trap Cloves. 

La nourriture donnCe oux vers 	soio doit tour permettre di' satisloire tour 
appetit et doit tour assurer ainsi one croissanue bonne Ct rCgulièro. 11 est 
Cairo do inainteni r unc bonne quaIl tC do feui lIes pendant to nourrissage ci sassurer 
do to propretC des litières. Afin dCconniiser les leijilles de inCrier ci Ic travail 
le nourrissage doit correspondre ;iux habitudes aliinentai res Cl 	t'appCt i L des larve. 
One nourriture trap abondanto nest poe Cconomiquc. 

R. 	Les vers 	soie Cloves dans do bonias i ondi tons doivent Ctrc synuliran i sC. 

rCgulièremont pour La moe et pour I'Cmergon&e. 	Lorsque les vers 	soie sont prCts 
moor et aprCs lecdysis, us doivent Ctre monipulCc aver les plus grands soie. 
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9. Daiis le cas dune production de cocoti cciinmt'rciale pour Ic tissage, les vers 

sote des premiers ages larvaires soot rccoilvcrts dune pcI I icuip de plastique. Pen-
dant in dernier 3ge larvaire, lie 51,0t éleves cur in sol. 

ii existe piusieurs sortes de maiadie 	du ver a sole dns le Guangdong. Les 
maladies les plus imporLantes sont La polydrose nucicaire, ii po1ydrose cytoplas-

miquc, Ia flacherie inloctiruse, Is maladie bactérivnnc des organes digestils, Ia 
muscard i tie blanche, 	a spa rg i I los, Ic poison ciii ml quo • 1 empu souhtomont par I luorures 

et Ia mouche 0117.1. La pbrine est dji contr6le mais des rechcrches restent i fat re. 
La principale mthode de contrlc des maladies est In dsintectlon par des pruduits 
chimiques ou Ia dtoction des maladies par ieiir carnctdristiquos lnlectieuses sp-
cii iques. 

IV. ORCANISATION DR LA SERICICULTIJRF. DANS LA PROViNCE Dli GUANCDONC 

La 	branche du Cuangdong de is China Silk Corporation est unc organi sat ion 
tradiLionnelle do l'ndministration de l'industrie de is eon' 	dans Ia Cuangdong. II 
sagit d'une adminictration et d'une entreprise sp&cinIisie nyant la responsabilité 
des pert us et des bdnf ices provenant de I a production et de Ia vent e des cocons, 
de Ia snie grège ci des articles de sole. El in i obtenu de bons btnf ices eec dernhi-
res annes. 

Le Sericultural Research Institute, Gunngdong Academy of Agricultural Sciences 

est lune des institutions de rocherche en séricictilt,ire dii Cuangdong. ii y a Ulil' 
équipc do 101 chercheurs, 4 sont di recteurs , 23 sotO ;lssoc 	, II y a 4 sod ions de 
rccherche dans ocr inslitut 	géntiqtie dii ver • suie, mi-'ricuitlirc. pathologic du 
ver 	sole et 	I ovage du ver 	solo en . F)epu is I i nsln I I at ion de cet inst i tilt , plus 
de dix quest ions concernant is recherche sdricicole otit ii e rsoluos. Renticoup de 
races de vers ui sole, de vnrIétds de mGrier et de races do "cr5 a stilc cr1 tint été 
ti'stEes par lee Scioni iliques et de bons rsultnts conoeiqIies,,oi etc obtenus. 

Le dipartement de sricicuIture, South China Agricultural University est one 
organisation de formation en sriciculture de haut niveau dans In Sud de [a Chine. 
Dans Ce departeinerit, II y a 5 sect ions techniques 5 snvoj r, giotique du ver 	soie, 
moriculture, pathologic du ver h sole, biologic do ver 	sole et élevage du ver a 
simm. Pendant les 30 clernières annes de nomhreux scientil iqiJes y  i,nt 6L6 1orms pour 
toot Ic pays et en part iculier pour In Chine du Sod. I Is out nbt eiiu  de grands succas. 
Beaucoup d'ttidiants tint étó 1orms him 	d'obtenir on plus gamid nombre de diplomés. 
D'autro part to Training Center for Sericuittir, de Ia FAD est egalement installé a 
I 'unjverjt,. 
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OVICIDAL EFFECT OF ORGANIC ACIDS AGAINST THE (JZI FLY 

TRICHOLYGA BOMBYCIS BECK. (DIPTERA 	TACHINIDAE) 

PRAI)IP KUMAR, M.S. JOLLY, P.P. SUARMA. 
V. VENKATARE[)DY and M.V. SAMSON 

Central. :?ericultural Research & Training Institute, 
Mysore - 8, 

India 

Three organic aeids i.e. propionic acid, salicylic acid and 
bensoic acid were evaluated in the lahoratorn,' to determine their 
ovicidal action on uzi fly, 7'richolyga hombycis Beck. , a serious 
endoparasite of silkworm Bombyx mon 4. Pormulations of hensoic 
acid as dust and spray Were fouTffective as ovicide against 
the uzi fly eggs on silkworm body. Spray formulation of 1% hen-
zoic acid (treatment hatchability 0 to 1.37% vs control 87.74%) 
was more effective than the dust containing 4% hensoic acid 
(0 to 23.55% hatchabiuity in treatment vs 85.22% in control). 
Ovicidal action of propionic acid and salicylic acid was however, 
not established. 

Ovicidal action was confirmed to he dependent on age of 
the eggs. 

INTRODUCTION 

The tachinid fly, 7'r(iholyga bombycis heck. commonly known as uzi fly ,  is a 
serious endoparasite of the silkworm Boml.'yx mori L. and causes considerable damage 
to the sprictil [oral industry in India (Muker i , 1919; Jaineson, 1922; Chosh. 1949; 
Krishnaswanii et al., 1964; Jolly, 1981). Al though it is mainly a pest of Bombyx 
monT L. infestation on Antberaea as.camensis Wv. and J'hiZosam:T, 	nicini Bsd. has a I so 
been reported by Chaudhury (1981). The female flies lay eggs preferably on the 

fourth and fifth instar silkworms. The maggots alter hatclii ng enter into the body 
of silkworm, eat away the body contents and kill the host subsequently (Chosh, 1949; 
I);, t [a and Muklw nc, 1978; Jolly, I 	I 

Review of literature reveals that various chemicals have been tried as ovicide 
iticluding dinitro compounds, petroleum oils, organophosphates, carbamates, chloni-
nat ed hydrocarbons and organic compounds against the various species of insect 
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p(sts (iloyce anu Pe'rgcsc, 1 	 Cliampsco et at. 	164i; Gouck and dlanchard, 1951; 
llehrotra and Small-man. 1957; Smith and Wagenknecht, 1959). however, simi lar inior-
mat ion in this regard is not available on uzi Ily. 

Consideriiig the economic hazards from this parasite, studies were initiated to 
find out suitable chemicals which act as ovicidc and could he safely directed towards 
the control of uzi fly. 

MATERIALS AND METHODS 

liz, flies were ultured in laboratory in cloth netted cages (size 60 x 60 x 
60cm) having sleeves, with 10% solution of glucose soaked in cotton (Sriharnn et al.., 
1980). Four to live days old mated female flies from this culture were used for 
infestation. 

The silkworms were reared in a room having an anteroom fixed with wire mesh 
doors ;,rof windows to ensure getting infestation free silkworms for treatments. 
Rearing was conducted following the recommendations of CSRTI, l'lysore (h(rishnaswami, 
1978). Fourth and filth instar larvae from this population were used as experimental 
mater i a 1 s. 

l(enzotc acid (811ff>, propionic acid (1108) and salicylic acid (Boll) were selected 
for various treatments as also for combination of treatments. Levigated china clay 
was used for dust formulations. 

Oust formulations were well mixed in a domestic mixer for one minute. Formu-
lations thus prepared were dusted with the help of muslin cloth at the rate of 
3gm/100 larvae of lv and V instar and feeding was adjusted half an hour after 
dusting. 

The experiment was conducted in eight stages. 

6gm each of benzoic acid and salicylic acid and 10 ml of propionic acid were 
mixed separately in 96gm of levigated china clay. Individually and in combinations, 
these chemicals were dusted on the infested silkworms carrying one hour old uzi eggs. 

2. 4 and 63, of benzoic acid prepared in levigated china clay and mixed with 
1, 5 and 10 ml of propionic acid were dusted on silkworms one hour after infestation. 

5, 7.5 and 10 tel each of 25, 50 and 1007, of propionic acid prepared in 
double dist ihled water were mixed with lOOge of 4% benzoic acid (prepared in 
levigated china clay) and dusted on silkworms one hour after infestation. 

1, 12, 24, 36 and 48 hours old eggs of uzi fly  on silkworms were dusted with 
the formulations containing 6gis benzoic acid in 96gm levigated china (- lay mixed 
separately in 5 ml each of 25, 50 and 100% propionic acid. 

Silkworms were dusted with the formulation oh 4gm benzoic acid in 96gm of 
levigated china clay mixed with 5 ml of propionic acid and subsequently infestation 
with uzi f I y was a I I owed at the 0cc cvi Is of 1, 3, and 6 hours. 

1, 2, 3, a nd 47, of benzoic a: id prepared  with t lie he I p ..it levi g.i cc d 	hi is 
clay and each mixed with, 5 ml of acetone was dusted ot, silkworms carrying I. 12, 24, 
36 and 48 hours old eggs. 

0.6, 0.8, I and 1.2 gin of benzoic acid dissolved in 12.5 ml of acetone each 
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and made uplo 100 ml with double distilled waler. Each formulation was sprayed sepa-

rately on the silkworms at the rate of 6m1/l00 larvae of IV and V instar with the 
help of a hand sprayer. These combinations were sprayed on silkworms carrying 1. 12, 
24. 36 and 68 hours old uzi fly eggs. 

8. Above mentioned concentrations were also sprayed on infestation free silk-

worms which were subsequently exposed to infestat ion at an interval of 1, 3 and 
6 hours. 

For dust treatment, two sets of control with and without levigated china clay 
were maintained simultaneously. Similarly two sets of control with and without 
acetone were also run along with the treatments by spray. 

For each treatment, 5 replications of 50 silkworms were considered and data on 
liatchability of uzi fly eggs, based on the number of scars on the silkworms was 
recorded. All the tests were conducted at average room temperature of 23 ± 2° C 
and 50 to 80% of a relative humidity. The data obtained were analysed statistically 
and all the comparisons were macfe at 5% level of significance. 

RES U LTS 

Data collected on different stages of the experiments are presented in 
Table I to VIII. 

Results obtained in first sequence of the experiment, in respect of hatchability 

clearly indicate that ovicidal effect of the dust of two combinations viz(i) benzoic 
acid with propionic acid (0.807.) (ii) benzoi 	acid with propionic acid and salicylic 
acid (0.315.) were highly significant compared to the two controls (90.197. and 
92.005.0. ffowever, when tested individually these dlremicals did not yield better 
effect as evidenced by high hatching (84.367. to 87.395.). Also the combinations of 
benzoic acid with salicylic acid and propionic acid with salicylic acid were less 
effective (Table I). 

In order to find out a befitting combination, different concentrations and 
quantity of benzoic acid and propionic acid respectively were tested by dusting. 
Observations revealed that the quantity of propioinic acid and benzoic acid used is 
inversely proportional to hatchabifity. All the nine possible combinations (A-I) 

tested for their ovicidal effect were found to be highly significant (0.14-43.57.) 
compared to the hatihing in two i.ointrols (87.017. and 89.247.). flowever, out of the 
nine combinations E, F, II and I were found effective  (0. 14-0.685.) running almost 
parallel to each other (Table II). 

Combinations of 4% benzoic acid with different concentrations amid quantity of 

propionic acid were also found highly effective (0.00-5.667.,) as ovicide over the 
cool ru I (90.147.) (Table 	TI). 

Considering the highly ovicidal effect of the combination of 4% benzoic acid 
with 5 ml of 25, 50 and 100% propionic aL ii1, these were further tried against 
different ages of uzi fly  eggs laid on the silkworms body. The observations recorded 
c I ('a r I y  m id ic Sm v that 47. benzoic acid with 5 ml of •i 1 I t. he content run Lions of pro-
pincniu acid is quite effective ils i vicide against uzi eggs uplo 48 hours of depo-

sit ton compared to control (Table IV). However. when combination F Of Table II was 
I rst cinsi iii 	'n the immlm,-,t ii inn free si lkwrmc and subsequent i5 exposed to inles- 

Iii ion at the intervals of I, I and 6 hours of the treaLmenit , the ovicidal effect 
was reduced ( Tab Ic V 
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1, 2, 3 and 4% benzoic acid mixed with 5 ml acetone when tested in the form of 
dust using levigated china clay as di luent against 1, 12, 24, 36 and 48 hours of egg 
deposition were found signifi;ititly effective over the two controls (Table VT). 
It is also observed that with the increase in the age of eggs the effectiveness of 
the ovicidal agent was reduced in all the combinations. As observed most effective 
Concent rat ion of benzoic acid was IF per cent. 

Spray formulations of 0.6. 0.8, I and 1.21 benzoic acid were highly effective 
against one hour old eggs but the same concent rat ions when sprayed on 12. 24. 36 and 
48 hours old eggs I and 1.2% alone proved most effective. In lower concentrations 
of 0.67. and 0.87, the hatchahility increases with the increase in the age of the eggs 
although, all the concentrations were found to be highly significant over two 
controls (Table VII). None of these spray formulations was highly effective when 
silkworms were first sprayed and subsequently infested by uzi fly after 1, 3 and 
6 hours of the spray (Table VIll). 

DISCUSSION 

Benzoic acid, propionic acid and salicyfic acid have been used since long as 
preservative, mold inhibitor and fungicide (Trolle-Lassen, 1959; Gershon and 
Parmegiani. 1962 Worth, 1977). in the present study these three chemicals indivi-
dually and in vari('us combinations have been tried as ovicide. Preliminary obser-
vations revealed that individually none of them act as an effective ovicide compared 
to the combination of these three as well as the combination of benzoic acid and 
propionic acid. This, therelore, established that salicylic acid has no role in its 
own (Table I). 

When different quantities of benzoic acid and propionic acid were tried it is 
noted that higher the concentration of benzoic acid and propionic acid better the 
action is evident from the data presented in Table II. llowever, among all the 
treatments, combination E was most effective as the other combinations like F, II and 
I were not significantly better than E. Vomitting in silkworms was observed soon 
after dusting which might have been caused by the pungent smell of propionic acid. 
Therefore. 50 and 25% of propionic acid and their different quantity were also inclu- 
ded 	in the study (Table Ill). By us ing 5 ml of propionic acid of these concenr ra- 
tions, with 4'/, benzoic acid it has been found that elfectiveness of chemical is 
significantly reduced with the increase in the age of eggs which is evident from 
increasing hatchability out of I, 12, 24, 36 and 48 hours old eggs. Concentrated 
propionic acid with benzoiu acid was found most effective imid the difference from 
concentrated to diluted propionic acid could be attributed to the insolmibil ity of 
benzoic acid in water (Table IV). 

The relationship between the age of eggs of TrichoIya hombycis and the effec-
tiveness of spray and dust lormulation of benzoic acid agrees with the findings of 
Salkeld and Potter (1953) that susceptibility of an insect egg to toxicant may 
change during its embryonic development. 

Keeping in view the pungent smell of propionic acid amid vomitting in silkworms, 
acetone was tried with benzoic acid in dust and spray formulations. It has been 
observed that 5 ml 	f acetone with 47, benzoic ac i d ( 100gm) was equl I I v cI I Oct l ye 
upto 24 heurs egg deposition as dust while 17. benzoic acid spray was found effective 
even upto 48 hours. This, therefore, indicates that propinii. acid acted only is 
solvent of benzoic acid and not as an ovicidal agent. 
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In 	the present experiment spray of 1% heiizot c acid is found more effective 

compared to the dust formulation coittatnitig 47, benzoic acid. It has also been 
observed that colour of the eggs of 7richol-.y'a bombyoin changed from creamy white 
to yellowish brown and tail to hatch when sprayed with benzoic acid. 

The mechanism by which benzoic acid prevents uzi liv egg to hatch is however, 
lot understood but the possible explanation for non hatchahility could be due to 

either of the theories suggested about mode of action of various toxicants used as 
ovicide. In this regard, Potter and fatterstield (1963) reported that the suscepli-
hi Ii ty of eggs in case of di,iit ro toxicants is due to change in the permeability 

of egg shell rather than the changes in the embryonic suscepl ibi ii t. As the chorion 
along with its mmbrancs as well as the embryo undergo changes in the course of 
embryonic development it is difficult to distinguish between the two variables while 
accounting for the change in susceptibility. 

The possible explanation of ovicidal action of petroleum oils and llrgano-
phosphate insecticide could be imbalance in preventing of normal exchange of gases 
through the outer covering of egg by hardening or softening of egg shell . Among other 

Possibilities the penetralion of chemicals in the egg causing coagulation (If proto-
plasm or disturbance in some enzymatic and hormonal activities could hardly be 
ignored (Martin. 1936; lloskins. 1960). 

Smith and Wagenknecht (1 959) reported that organophcsphate compound when used 
as ovicide inhibits the actions of a number of vital esterases including cholines-
terase. Presence of chotinesLerase has been reported in the eggs of diptera which 

is responsible for causing egg hatch. Therefore, inhibition of cholinesterase 
activity by benzoic acid can also not be ruled out. 

This finding could suitably be applied for the cont rol of uzi tly which is a 
perpetual source of loss to the sericulture industry. 
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Treatuents/ 
	

Hatching percent! 

Iraitements 
	

% d'éclosion 

Benzoic 	acid/ acide benzoIque 87.39 (69.21) 

Prupionic 	acid/ acide propionique 87.10 (69.96) 

Salicytic 	acid/ 	acide 	salicylique 86.36 (66.68) 

Benzoic 	acid 	• 	propionic 	acid 00.80 ( 	4.30) 

Benzoic 	acid * 	salicylic 	acid 88.55 (70.15) 

Salicylic 	acid 	* 	propionic 	acid 12.61 (58.45) 

Benzoic 	acid • 	propionic 	acid 
00.31 ( 	98) 

salicylic 	acid 

Control 	(levigated china clay)! 

tnmoun 	(kaolin 	en poudre) 
90.19 (11.10) 

Control! 	tdmoin 92.00 (13.63) 

C.D. at 5% 
	

1.96 

Figures in parenthesis indicate the mean data after angular transformation.! 

Len chiffres entre parenthises indiquent Ia oaleur moyenne aprks transformation 

angola ire. 

u Benzoic acid and salicylic acid were used as 6% dust while propiooic acid as 

lOmI/lOOg of Ipaigated china clay/dust.! 

L 1 acide bennoique et lacide salicylique soot utilisés en poudre (46) tandis gun 

lacide propionique est ajouté i raison de 10ml pour lOOg de kaolin en poudre. 

Table 1. Scrc'eriing of organic acids and their combinations 

as duSL against eggs of uzi fly. 

TabLeau 1. lltilisarion des andes organiques et de leurs combinaisons 

sons firme de poudre contre I es oeu(s de Ia mouchc nun i 
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lr.'at.ent/ • 	 Hatching percent/ 
Iraiteuont 	

% dclosjon 

H: 	2g 8 A 	1.1 	P A • 989 LCC 43,50 	(41.30) 

2g P 4 • 5l 	P 8 	• 	98g CCC 0.66 	(17.04) 

29 B A • 10.! 	P A * 	989 LCC 2.92 	( 	9.75) 

0: 	49 8 	4 	• 	i.i 	p A • 	96g LCC 30.99 	(33.79) 

C: 	4g B 4 • 5.1 	P 	A 	• 95g LCC 0.68 	( 	4.02) 

F: 	4 9  B 	A 	10.1 	P A • 969 LCC 0.60 	( 	3.02) 

6: 	69 B A 	1.1 	P 8 	• 94g LCC 26.82 	(31.23) 

H: Ag B H • 5.1 P 4 	949 LCC 0.44 	( 	2.30) 

I. 	Ag 8 A * 	10.1 	P A 	• 	949 LCC 0.14 	( 	0.95) 

Control 	(LCC)/ 	Tmoin 	(LCC) 87.01 	(68.91) 

Control 	(absolijte)f 	14min 	de 	base 89.26 	(70.85) 

C.D. at 5% 
	

2,34 

° Figures in parentheses indicate the .ean data after angular transfor.atjnn./ 

Ces chiffres entre parenth4ses indiquent. La valour moyeene aprPs transfor,ation 
anqula ire. 

BA Benzøjc acid! Acide benoolque 

PA Propjonic acid! Acide prnpionique 

LCC Lecigated china clay! Kaolin en poudro 

Table I 1 . Ov Ic I di I effc'ci of di Ife rent cornbj nut i cmv of hvnro It acid a ad p top ionic 

acid us dust aga ins I 1hr old eggs of uz i I Iv. 

Tableau I I. El let ovic dc' de di 1lrentcs combina I cons de I ac ide henzoTqiie ('C 
de I. 'ucde propionique Ut ii iss sous brine de poudri c'uit re len oeufs de 

tie 	Ii rnouche ctuz 1 (I h .1pr's I i ponre ) 
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Propionic acid/ acide propionique 
Bennoic acid! 	 - 	Hatching (%)/ 
acide benanique 	 Concentration! Quaotity/ 	% 0c1os1oo 

concentration quantiti 

() 	 (.1) 

4.0 	 100.0 	 5.0 0.36 ( 	0.81) 

7.5 0.12 ( 	0.00) 

10.0 0.00 ( 	0.00) 

50.0 	 5.0 0.85 ( 	4.43) 

7.5 0.65 ( 	4.15) 

10.0 0.45 ( 	2.98) 

25.0 	 5.0 5.66 (13.70) 

7.5 4.64 (12.36) 

10.0 3.15 (11.09) 

Control! timoin 	 - 	 - 90.14 (71.73) 

C.D. at 5%/ C.D. 1 5 	 0.67 	0.95 

Figures in parenthesis indicate the •ean data after angular transfor.tion/ 

Les chiffrns en parentheses indiquent la valeur noyenne aprCs transfor.ation 
angulaire. 

Table Ill. Ovicidal effect of dusting benznic acid mixed with different 
concentrations of propionic acid against Hir old eggs of uzi fly. 

Tableau 111 I. Effet ovi ci de de I ac ide benzoique cit i I i56 sous fiirme de poudre 
on assoc iatioll wee diffreotes (oncentrar 	u 	(: s diidO propionique. 

cortre 	oeuls de Ia mouci 	to' 	I It .1prs 1 a pttn 	) 
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Benzoic 	acid! Propionic 	acid! Acide propionique Percent Hatching! A dêclosion 
Acide benzoique 

(A) Concentration/ Quantity! Age of 	uzi 	fly eggs/ Age des 	oeufs ouzi (hr) 
Concentration Quantit4 

(A) (ml) 1 12 	26 36 48 

4.0 100.0 5.0 
0.00 2.65 	6.36 15.38 22.68 

(0.00) (9.24) 	(14.57) (23.02) (28.33) 

50.0 
0.71 11.97 	29.12 40.66 59.95 

(3.44) (20.27) 	(32.70) (39.62) (50.76) 

25.0 
5.61 25.56 	37.54 47.51 60.98 

(13.65) (30.62) 	(37.80) (43.51) (51.28) 

Contrail 85.22 86.39 	82-00 84.50 85.65 
Ié.oin - - (67.47) (68.40) 	(64.95) (66.82) (67.75) 

C.D. 	at 
Age Concentration Age x Concentration 

Figures in parenthesis indicate the mean data after angular transformation.! 

Leo chiffres entre parentheses indiquent Ia valeur •oyenne aprQs transformation anqolaire. 

Table IV. Ovicidol effect of dusting benzoic acid mixed with different 

concentrations of propionic acid on different ages of uzi fly  eggs. 

Tableau IV. El let do saupouclr;ige avec de I ac I tie benzoiqiie m6 I a ng6 a de I ac ide 

propi on i que en di lf renres coneciotrot ions our les oeuf s de Ia mouche oiiz I 

a dillerents ages. 
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Percent Hatching/ 8 d'closion 

Ireatment/Iraitement 	Hr of egg laying after treatment (dusting)/ 

Hr de loviposition apr'es :raitement 

( s a upo U dr age 

I 	 3 	 6 

48 BA n 	Siul 	PA • 6/.61(55.26) 77.60(58.59) 80.91(64.15) 

Control 	(ICC)/ 	T.nin 	(ICC) 85.24(67.39) 84.87(67.26) 83.65(66.20) 

Control/ 	Tmoin 86.58(68.56) 86.10(88.65) 84.24(66.67) 

C.O. at 5% 	
Hr x treatment 	Hr 	 ireat.ent 

1.05 	 0.59 	 0.59 

Figures in parenthesis indicate the mean data after angular transformation./ 

Les chiffres eatre parenthises indiquent Ia ealeur moyenne aprIs transfor.a-

tion angulaire. 

BA 	Benzoic acid! Acide benzotque 

PA 	Propionic acid! Acide propinnigue 

Table V. Ovicidal effect of dusting benzoic acid mixed with 

propionic acid on silkworni before in1etatioii. 

Tableau V. Eliot du saupoudrage A l'acicie benzotque mElang 
avec de lacide propioniquc sur le ver A sole 

avant Iin1stution. 
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Concentration of 	 Percent hatching! C d'lclosion 
bennoic acid/ 	Acetone! 

Concentration de 	Acetone 	Age of ant fly eggs! Age des oeufs ouzi (hr) 
l'acide benzoique 	(ml) 

(C) 	 1 	12 	24 	36 	48 

.0 5.0 	45.90 73.64 79.94 82.79 83.48 
(42.68) (59.01) (63.41) (65.50) (66.02) 

2.0 2.19 62.85 61.12 77.54 92.86 
(7.39) (40.87) (51.33) (61.70) (65.60) 

3.0 0.8' 18.66 24.92 44.30 62.04 
(3.92) (25.43) (29.92) (41.70) (51.97) 

4.0 0.00 1.52 3.29 10.79 23.55 
(0.00) (7.01) (10.38) (19.17) (29.01) 

Control (acetone)! 83.68 82.86 06.83 85.14 85.38 
TAnoin (acetone) (66.02) (65.60) (67.15) (67.28) (67.48) 

Control (absolute)! 86.52 85.38 86.30 86.81 86.01 
limoin An base (66.82) (67.68) (68.36) (68.68) (68.03) 

C 0 	a t SC 
Concentration Age Concentration 	x age 

0.75 0.68 1,61 

Figures in parenthesis indicate the mean data after angular transformat,un./ 
tes chiffres pntre poreothPses indiquent Ia oaleur moyenne aprk transformation 
angola ire. 

Thhle Vi. Ovicjdl effect of dusiing different crancentratioun of 
benzoic acid mixed with acetone on different ages of uzi fly eggs. 

Tableau VI. Elfet ovic ide du sauporidroge aver de I ac ide benzoTque 
i diffrentes conicentrat turin m6 lang6 i de I actc turre  sur ten OCU6O de 

In mouche ouzi A différento ages. 
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Concentration of 

beezoic 	acid! 

Concentration de 

l'acide benznTque 

(%) 

Acetone/ 

Acetone 

(ml) 

Age of 

1 

	

Percent 	hatching/ 	d'8closion 

uni 	fly 	eggs/ Age 	des oeufs 	ouzi 

	

12 	24 	36 

(hr) 

48 

0.6 0.00 8.81 23.29 26.55 30.40 

(0.00) (17.22) (28.81) (31.02) (33.48) 

0.8 12.5 0.00 0.58 2.03 6.58 8.79 

(0.00) (4.13) (8.14) (12.30) (17.27) 

1.0 0.00 0.00 0.76 1.02 1.37 

(0.00) (0.00) (6.34) (5.67) (6.58) 

1.2 0.00 0.00 0.44 0.83 1.17 

(0.00) (0.00) (2.84) (5.30) (6.20) 

Control 	(acetnne)/ 88.68 86.88 87.71 86.89 87.71 
fCmoin 	)ac6tone) (70.42) (68.80) (69.50) (68.81) (69.69) 

Control 	(absolute) 90.12 89.09 89.28 89.33 88.65 

temoin de base (71.67) (10.76) (70.93) (70.98) (70.36) 

C.D. 	at 
Concentration Age Age 	n concentration 

0.68 0.67 1.52 

figores in parenthesis indicate the mean data after angular translormation./ 

les chiffres entre pareethses indiquent Ia ouleur moyenne apr2s transformation 

an go Ia ire 

Table VII. Ovicid;il effect of diflerent concent rat ions of benzolc 

acid spray on different ages of uzi fly eggs. 

Tableau VII. Eflet ovicide de Ia vuporisation cIacicle bcnzoTque 

di ffrenrcs concentrations nor les oeufs de Ia mouche ouzj 

diflérents iges. 
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Percent 	hatching/ 6 d'closion 

lreatment/ 	Iraitement Hr of egg 	laying after 	treatment 	(spray)/ 

Hr de l'onisposition 	aprOn traitement 

(caper isa tine) 

3 6 

1% Benroic 	acid! 65.07 76.26 19.36 

Acide bennoIque 0 	l (53.17) (66.49) (55.22) 

Control 	(acetone)! 81.40 81.69 82.20 

lAmoin 	(acAtone) (5C.82) (64.55) (65.95) 

Central 	(absolute)! 82.43 83.35 83.51 

Timoin 	de base (62.95) (65.03) (66.09) 

co. 	at 
hr treatment 	Hr a 	treat.ent 

0.55 0.55 0.96 

Figures in parenthesis indicate the lean data after angular transformation.! 

Lea chiFfres entre parenthOces indiquent Ia naleur moyenne aprOn transforma-

tioo angulaire. 

Table VIII. (ivicidal effect of benzoic acid spray 

before inFestation of silkworms on different ages of 

uzi fly eggs. 

Tableau VIII. Ef let ovicide de Ia vaporisation d'acide benzoique 

avant I infesration des vera 0 soie sue les oeufs de In mouche 

ouzi 0 diJfrents Oges. 

188 



Traduct ion 

EFFET OVICIDE DES ACIDES ORGAWIQUES CHEZ LA MOUCI-JE OUZI 

TRICHOLYGA BOMBYCIS RECK. (DIPTERA : TACHNINIDAE) 

PRADIP KUMAR, M.S. JOLLY, P.P. SHARMA, 
V. VENKATAREIM)? et K.V. SAMSON 

CentraL iericuttural Research & TraIning Tnsitute, 
Mysore, 

Inde. 

Trois adder organiques 	l'acide prop-lonique, i'acide sail- 
cyi-ique et 7'acide benzoque ont éf testes en laboratoire pour 
dtermlner lear action ovicide cur to rnouche ouzi, Tricholyga 
bomb ycis Beck., an endoparasite du ver ci sole Bornbyx mori L. 
L'aclde bensoique saupoudré ou vaponisd s'ecf révdld an ovicide 
efficace contre lea oeufr de La mouche ousi cur le corps du vet' 
ci soie, Line vaporisatlon ci 1 5 d'acide benzoique (pourcentage 
d'dclosion aprds traltement de 0 ci 1,37 5 contre 87,74 5 chea 
lea émolnc) est plus efficace que Zo poudre contenant 4 5 
d'acide bensoique (pourcentage d'dcioclon de 0 ci 25,55 5 contre 
85,22 5 ches lea témo-ins). T'action ovicide de l'acide propio-
rtique et de l'aclde salicylique n'a par été étahlle. 

I NTRODIJCT I ON 

La mouche tachinide Tricholyga bombycis Beck., communnient appelee rnouche ouzi, 
esr un endoparasite grave du var h aoieciombyx marl L. at cause beaucoup de dgts 
i Ia sdriciculture en Inde (Mukerji, 1919 	Jameson, 1922 	Chosh, 1949 
Krishnaswami et at ., 1904 ; Jolly, 1981). Bien queue soil principalement un para-
site de Bornbyx marl, Antheraea assariensis Ww. et Phllosamia rlcinf Bsd. peuvent ciga-
lament 6tre infestcis Comma la clPcrit Chsudhury (1981). Los mouches femelles pondent 
bars oetifs surtout sur les vorsI soic des £ibme at ii'me ciges. Aprhs 1 'ecbosloTi, les 
asticots pcincitrent (laos to corps dii var a soie. sari nourrissent et font donc mourir 
leur hare (Ghosh, 1949 	Datta et Mukherjee. 1978 	Jolly, 1981). 

I,'ltiide dc Ia bibliographic revile quo (livers produits chimiques ont cite essaycis 
comma ovicides y compris des composes di-,izotcis, des buttes petrolieres, des organo-

phosphates, des carb;iniates, des hydrates ile carbone chiords et des camposcis orga- 
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nqiiev pour comoucIe 	 i.He:ies u- spices cc purIsos nov insectes (Boyce et 

Pendergist. 1916 	Champman e 	al., lQiil 	Couck et Blarichard, 1951 	Mehrotra 01 
Sma I mom n , 1957 	Sm i t it Ct Wageitkirech t , 1959). M. is on ite t r o u v e aucune i nforma i i on 

it cc siljct stir Li mouche curl 

Ft omit dumP Les a ems ongendrPs par cc parasite stir Ic plan Pconomi quo. nuns 

avons entrepr is des Pt odes pour dPcouvr I r lea prndui is chima i qtio.s adPquats it act ion 
ovicide qili pnuirraicnr etre oL i I isPs sins danger pour combat Ire l;i mriuche onzi.  

MATERIEL ET KETHODES 

Lea mooches ounl sunt elevees en Iaboratoi re dans des cages it t I mi rs tendues 
de 	t i ssu (B(lxBOxhO cm) et flour r ii's ;uvec une sol tit ion de glucose 5 10 7 versPe stir 

du roton (Srihiran el al., 1980). los mooches Iemelles de cut Ple.vage soot utilisPes 
pour infester Los vers a soic ha S loursaprits leur accouplemont. 

Lea Vera ii vote stint P I ovPs dans une magnalleri e aver one ant ichambre Pquui pPe de 

portes ci de fenPtresit mousmiquaire aim 	dobtenir  des vera it soLe non parasliPs 

pour lexpPrierice. LPlevage oat ulfectuP suivant La mPtluodc do C.S. R.T.l. de flysoro 
(Kr i shnuiswaummm . 	978). lu's larves du 4imc et du Sitme Sgos de cette popolat lout 50111 mit I- 
Ii so os c onunmu mat e riot cxpP rime iii I 

L'acido benzoTque, lacido propicnique et l'acide s-ilicylique soft employes pour 

les ditlPrm'nts traitomonts souls oct en association. hi kaolin estutiLisP pour Les 

prPpara t i iris de poudre. 

Los prPparat ins en pucmdre sent tsP IangPes daims un mixeiir de mPnage pendant tine 

minute. Los prPparations ohtnues stint saiipoudrPes it laide dun lingo en mousseline 
it raison de I p pour 100 larves du 4itme cii du Slime itge. los 1;urves sont nouirries une 
dem i -hen re op mit 5 Ic saupiudmage 

L'experieriu- e so divise en8 parties 

4 p dicidc henzTqne, 4 p daride amlicylique Ct 10 ml dacide propioniqimo 

stint mP langPs siparitmint aver 96 mg de poudre de kool lii. Los prodii its sont ensu Ito 
saupmundrits sPparPmerit on cii occur jar ion. sur los vera it 500 paras i tPs par des uunfs 
our i Spits d' one henrc. 

lou ide henziquc 5 2, 4 et 6 7 est mitlumngit ovet du kaolin en poudre et 
ensim I te aver I S et 10 ml d tic ) do p rop Ito i quo CL scutmpoudrit sum los vera it SOil' 000 
heure ulorits linlestation. 

1. 5 	74 et 10 ml ulactde prupionique it 24. 10 01 100 7 soot niitlarigits 11 de 
l'eau bi-dist lute, puis aver 100 p dial  ide benzoique it 4 4 (prPparii ave( du kaolin 
en poudre) em sauj,uiudriiv  cur lea vera it sole une lueume aprits I infestation. 

Des 000fs ouzi Spits  de I . 12. 24, 16 ci 48 heures places stir lea vera ii soio 

soot saupoudrits ovum: Ins prtp.mmat ions conten,iurt 4 p dir ide henziuTqiic dons 96 p do 
kaolin mit Ia opt a sitjia rome it a ocr a ml d • a ide p rep in i qut it 25. 50 ci I 01) 4 

Des vera it uoie stunt s;inpouilres avcc Ii priiçiirat  ion iu lm p doc 1dm horizu icinu 

dons 96 p de kaol in initlangits aver S ml dir ide prupioniqume mt I inlestut ion par ii 
mouche cruzi ost €'nsuiic prOvoquce it des intervalles de I, 7 em 6 heures. 

Do I ic ide benzTqiio it I • 2, 3 et 4 	pre1uar6 ii li tu ide  de kmol in en poudre  
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et melang(' avec 5 ml ii aCetoiie ('St s.iiipoidre stir les vers 
I  
i sole portant des oeufs 

égés de 1, 12. 24, 36 t'i 48 heures. 

0,6, 0,8, I et 1.2 g  d'acide bcnzoTquc sont dissouts dans 12,5 ml d'acétonc 
et ensuite aliringés avec de l'eau bi-distillée pour donner 100 ml de preparation. 
Chaque prCparat ion est vapor) see sCparCment stir les vers S suit' S raison de 6 ml pour 
100 larves dii 4ème Pt do 5me Sge S l'uide dun vaporisateur manuel. Ces preparations 
sont vaporisCes sur des vers S soie porrant des oeu1s nuzi .Sgés de 1, 12, 24, 36 et 
48 heures. 

Les preparations dCcrites ci-dessus sont égalernent viporisées sur des vers 
S soie non parasites qui sont eiisu)te exposés 5 1' infestation S on interval 1c de 1 
3 et 6 heures. 

Pour it' saupoudrage, deux lots tCmoins avec Pt SOflS kaolin sont gardés simulta-
nCment. De La inCme mani're, deux lots tCrnoins avec et SSfiS acetone sont élevCs en 
mCme temps que les autres lots soumis au traitcment par vaporisation. 

Pour chaque traitement, on a pris on compte 5 replicats de 50 vers S soie et 
It's donnCcs concCrnant le pourcentage déclosion des oeuls ouzi (calculC d'aprSs Ic 
nombre de cicatrices sur les vers S Solo) sont enregisirCes. Toutes les experiences 
soot conduites S temperature ambiante Suit une moyenne de 23 ± 2° C et 50 5 80 7. 
d'humiclitC relative. Les valeurs ubtonoes sont analyser's sLatisquement Ct toutes les 
comparaisons sont laites an scull de signification de 5 55. 

RESULTATS 

It's données obtenues aux dillCrents slades des experiences sont presentees dans 
les tableaux I S VIII. 

Les résultats obtenus dans Ia premi're partly do lexpérience pour ce qui con-
cerne to pourcentage d'Cclosion, indiquent claireizent quo idler ovicide du saupou-
drage des deux combinaisons Suivantes : (I) acide benzoTque avec acide propioniquc 
(0.80 7.), (2) acide benzoique avec acide propionque et acide salicylique (0.31 55) 
est rr's signilicarif par c:omparaison avec les lots tCmoins (90.19 55 et 92,00 7,). 
Cependant, lorsque cos produits chimiques souL tc'st(Is individuellement, its no 
donnent pus do meilletirs rCsult,its coniino Ic montrent les pourcontagos d'éclosion Cle- 
yes 	84.36 7. 5 87.39 7/,. Dc la mCme maniSro, les combinaisons d'acide benzoTque- 
ucicie s;ilicvlique Cr d'acide propionique-acide salicylique sont moms eflicaces 
(Tableau I). 

Afin de determiner la combinalson idCaie, dillerenies concentrations et quanti-
ICS d 'at' ide benzoTqui' et cl at' ide prop i unique sont expCr imentCes par saupoudrage. Les 
observat i oiis mont rent quo Ic peurcent age d éc los I (in CS! I nversement proport ionnel 
S Ia quant i tC d'acide prupionique et d'acide bencoique (it iii cée. Les neuf combinai-
Sons possihies (A ) I) testies pour leur action oviridc ;ipparaissent trs efficaces 
(0,14 4 63,5 7.) par rapport 4 1 'éclosion enrcgistrCe clans les lots tCmoins (87.01 
et 89,24 7.). Cepondant., sur les neuf combinaisons, les plus i'fficaces semblent Ctre 
F. F. II ot 1 (0,14 4 0,68 55) qui ont S peu pri"s to menu' eliot (Tableau II). 

Les 	comb i na I Soils d 1 ac ide boitzoTque 4 4 X. aver dii brent es cuncent rat i oils CL 

quantites d'acide propionique soft atissi tr6s officures (0.004 5.66 7,) comme ovicide 
par rapport au lot 	émoi n (90,14 55) (Tableau [II). 

(;fnpto-teiu de lout elf icac i té , icc iumbi on i Sons d'acide  henzoTque 5 4 5', avec 
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S ml dicide proploniqilo #t 25, 50 ei 	00 7. cnnt kitilisic's elisulte contre des oetifs 

ouzi do di! firorils ages pontlus cur Ic corps des vers . ci 	Los rsiil t ats mont rent 
C Ia i romeilt que P or ide benzoiqui' a 4 	assoc I 	ml W at ide prop ion ique 2i di I fé- 
routes concont rot ions 051 (Iii 'iv it ide elf icace cont re lec ceuls ouzi jusqu'2t 48 lioures 

apr6s Ia punt e (labloau I V ) . Cepotiditit, lorsque Ia coml'iria i son E (Tableau 11) oct 

SAUPOLAdr6c cur des vers 	sole so 1 ns qul soul ensul to exposes 	I inlostat ton aux 
into rva I los do 1 	I et 6 he tires a p rà 5 1 e Ira it elliott • I 'act ion o it ide e St rc du i to 
(Tableau t) 

iii ide henzoTque 	1. 2. 1 et 4 7. mtangd over 5 ml d'actono , quand ii est 

test 	cous Iurme do poudre en utitisant dti kaolin ciimrne diluani, est assoz eflicace 
cuntre los onEs ouzi 3gs do 1, 12, 26, 16 et 48 hourec par comparaison avec los 

lots tmotttc (Tableau M. On observe égalomont quo, pour toutes les combinaisiins, 

l'actliii, ovicide diminue over laugmentatiiiii do l'ge des oeufs. La concentration 

doe ide benzoiqtto La plus ellicace ost 6 Z. 

l,cc vopiirisitt io,.s do pr tpar,it (Ins d 1 acide benzoTque 2t 0,6, 0.8. 1 et 1.2 7. soul 

tr's off cares r' Ill re IPS ovufs Ag6s d' tine Iteure 	ma is conlre les neuls 	do 
12. 	24. In or 48 heurec, los cuncoitlriit ions les plus, elf ic-aces sont I et 1,2 7,.  Aver 
los content rations plus foibles do (),Ii et 0,8 7., Ic pnuri-eittoge d'c1osion augmtnte 

aver 1 'Sge des oeitic , bloc quo Loutes los concentrar Otis donnent do bons rstiltats 

par 	rapport otis detis Lots tImoi ns (Tableau VII). Aucuno de cos vapori sat ions it' 051 

tr's o[l1cre Iiirsquo los vers A sole soul vaporists dabord et ensuite inIestcs par 
Ia mouche ouzi I. 1 ot 1, heures ipr's to traittmont (Tableau VIIJ). 

DISCUSSION 

l.'acide heiizilque, l;uido propionique et lacide salicylique ont Iongtemps crc 

utilisds runime conserv(lreilrs, inliibiteurs do moisissttre. CI fongirides (TrnIle- 
l.assen, 1950 	Cersh(,n ci Parmegi;tni. 1962 	Worth, 1077). hors do ililtre etude, icc 
t ro i s p  ridu Its urn 	i it) exp6riment6s en tan t qu 'ov Ic Ides, i nd lvi due I I onen r ,it en corn- 
binaisons. Dec i,bservationis prt)liminaires ont rt)vt)Icc qu'aticun d'entre ins n'agit 

elf Lcacement i:ontise ov Ic. ide par rapport S I 'association des t roi s ou S I 'assoc i at ion 

de 	I 'cc ide bcnzoTque or do I or ide propi nit iquo . Ccci ebb! it done quo i ac ide s,il 

cyl I quo iie 	our pas do r I e liii -,st)rne (Tableau I). 

I.orsqu' on essaie di I licreutos  quint itt)s die ide benzoTque et d ac ide propionique, 

on note quo plus los coilcontrat ions soul oleees, moillecire Oct lct ion ovicide, 
cOmmo Ic mont rent 	Icc oh i II ros prt)soiit is dons Ic Tableau I I . Cependant • p.trrni toilS 

ces 	traitenioiir s, 	Ia 	iimhinaison C est 	Ia plus elfucace. los autrec combinais,ns 
tel les quo I, II et i W(,Lant pas iseilleuros quo C. On observe quo Icc vers S soie 
vomi ssent situveni 	justr apr7'c to saupouclrago , ccci t)i alit prohahlemont dt) S I 'odour 

forte de I ac ide propionique. Woos avilils donc ii jotite a I 'experience I '(It ili sat 11,11 

des 	concoiit rat ions d'ticide propionique S 25 ot 50 7 a dos quant itt)s diIlt)reiiies 

(Tableau Ill). En util isant 5 nil cl'acide propionique do ics dillccrentes ciii i'nt.ra-

lions • as soc i s S do I ac ide honcoique 5 4 7/., 1 ' oil car i it) di, p  ri,dti it 051 r tills I dt) ra-
bloment rt)dii i to ivec I ' otigtreittat ion de I Sge des oeuls , Ce qu I appa ri in liieii don'; 
to pourreniage d'éclosion des oculs do 1, 12, 24, 16 tI 48 houres. linde priipii-
niqui' iiinrentre 05501:11 a linde benziTque Oct plus off taco et Ii tlifferouio enitrc 
I' or life 	prop ion iqtio 	cunre,tn r, 	it 	di lut) 	pent 	t)t rI' 	t r i bu,,v 	S 	I itisol At Ii tt) 	do 
I';lc ide bonzii7i1,i& dons I 'air ( Tableau IV). 

l.a relation enire l'Sge ill'S ueuis tIc 'Ir'?.!hOli/oLt hirrflhtI/Oiu 	on 	I 't'Ificacitt) tie to 
vaporisat 1011 Oti du saupoudr;tge do I 'onide beOzique oct 'n icrurd aver los dt)citi-

von- ic s do Salke I d et Pci it or (1953)   d 'op rS s Ic s quo I los In sins lb I 1 itt) des tools WUU  
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insecte covers one substance toxique peut varier all cours du développenient emhryon_ 
na ire. 

Comple-tenu de l'odeur de l'acide propionique et des vomissements obervs chez 

lea vets i sole, on a essayé d'associer l'acêtone A I'acide benzoique dana lea pr-

parations pour to saupoudrage ou la vaporisation. On a observii que 5 ml d'actone 

avec 100 p dacide benzoique A 4 7, soot 6galement efficaces jusqu'A 24 heures après 

l'oviposition en saupoudrage tandis qu'une vaporisation avoc de lacide benzoTque 
è 1 7. eat efficace jusqu 	48 heures. Ceci montre donc que lacide propionique agit 

seulement comme on solvant de lacide benzoique et non comme un agent ovicide. 

La vaporisation d'acide benzoTque A 1 7. semble plus efficace que la préparat ion 
contenant de l'acide benzolque 	4 7.. On a observe également que la couleur des oeuIs 
de Tr'icholga hoisbycis passe du blanc crème au brun tauntre et que los oeufs 

n'éclosent pas quand us soot vaporisCs i lacide bonzotque. 

Le mécanisme par lequel l'acide benzorque ompèche los oeufs ouzi d'Cclore nest 

cependant pas compris mais on peut lexpliquer par lune des theories sur le mode 

daction de divers produits utilisês comme ovicides. A ce sujet., Potter et 

Tattersfield (1941) rapportent que la sensibilité des oeuls dana le cas de toxiques 

di-azotés esr due au changement de la perméabilité du chorion plut6t qu2i une varia-

tion de is sensibilitC embryonnaire. PLant donné que le chorion et sea membranes, 

comme lembryon, subissent des changements all cours du dCveloppement embryonnaire, 

ii eat difficile de distinguer quelle eat Ia variable responsable du changement de 
sensibi 1 ité. 

On pcurrait expliquer l'action ovicide des huites pétrolibres et des insecti-

cides organophosphatés par Ic faiL quils empèchent l'échange normal des gaz 5 tra-

vets la membrane extérieure de l'oeuf en durcissant ou en ramollissant le chorion. 

Entre autros poasibilitCa, on no peut pas ignorer Es pCnCtration des produits chi-

miques dana toeuf, qui provoque la coagulation du protoplasme ou le déréglement des 

activitCs enzymatiques ou hormonales (Martin, 1936 ; !loskins, 1940). 

Smith et Wagenknecht (1959) rapportent que los composes organophosphaiés utili-

sCs comme ovicids inhibent l'action dun certain nombre cl'estCrases vitales y coin-

pris la cholinestéraso. La presence de cholinestérase a etC observée choz Los oufs 
de diptères CL est responsable de ICciosion. On ne peut donc pas ignorer non plus 
l'inhibition de l'activitC chotinestérase. 

Le rCsultat de cette experience peut Ctre appliqué pour combat tre la moucho ouzi 

qui oat une source perpCtuelle de ravages dana Is sCriciculture. 
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DURING FiFTH INSTAR IN SILKWORM BOMBYX MORI L. 
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Infection of fifth instar silkworm, Bombyx mori t., with nu-
clear polyhedrosis virus caused reduction in larval weight at 
maturity, cocoon weight, cocoon shell percentage, pupation, pupal 
weight and moth emergence. 6arlier the infection in fifth instar, 
greater was the reduction in the above economic traits. 

I NTRODIJCTI ON 

in India, polyhedrosis diseases of silkworm, Bombyx mon 	L. are known to cause 
more than 15% loss to cocoon crops, amongst which grasserie (nuclear polyhedrosis) 

takes major toll (Sidhu and Singh. 1968). Information on the effect of polyhedrosis 
virus infection during different aged fifth instar worms of Rombyx mori is wanting 
and as such an experiment was conducted and the results are reported in this paper. 

MATERIAL AND METHODS 

The enveloped virions were liberated from highly purified polyhedral suspension 

(38,000 polyhedral bodies/mI) and further purified by employing the method of 

Kawarabata and Matsumoto (1971). Mulberry leaves sterilised with 70% ethyl alcohol 

were evenly smeared with O.Iml of virion suspension and fed to a batch of 50 worms 

contained in a replication. One to seven days old fifth instar worms of N134D2 breed 

were separately fed in this manner for the first Iced and the subsequent feeds were 

of normal mulberry leaves. Suitable control was also maintained. Observations were 

recorded and the data were analysed. 
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RESULTS AND DISCUSSION 

Visual symptoms of nuclear polyhedrosis were noticed after six days in the bat-
ches of worms infected on first and second day of fifth instar only. however, the 
ET51  for larval mortality was 10.18 days in case of worms infected on first day. 

The earlier the larvae were infected in the fifth instar, the greater was the 
weight reduction in silkworms at maturity. The mean weight of 10 worms was 14.86. 
15.42, 15.72, 15.70, 17.13, 17.11 and 18.29 g when infected from first to seventh 
day respectively, while in control, it was 18.30 g  (Table 1). Control and infection 
on seventh day were statistically similar. The observations are similar to those of 
Philip and Jacob (1981) who observed reduction in the weight of larvae of 
Fericallia ricini infected by granulosis virus. Eventhrough 27.25, 27.75, 40.25, 
41.75, 41.75 and 42.25 cocoons were obtained out of 50 test silkworms when infected 
on second to seventh day of fifth instar respectively, the larvae continued to die 
during the process of transformation into pupa. 

The single cocoon weight was 0.87, 0.98, I .11, 1.21 	1.21 	1.23 and 1.22 g  for 
first to seventh day infection of fifth instar, respectively, while it was 1.268 
in control. The cocoon weights correspondtng to fourth, fifth, sixth and seventh day 
infection were statistically the same as that of control. The results are in confor-
mity with that of Efadimani (1980) who reported reduced cocoon weight due to kenchu 
virus infection in silkworm, B. mon. 

The number of pupae formed was 8.25, 17.75, 20.5. 28.5, 29.25, 30.20 and 32.00 
out of 50 test worms when infected on first to seventh day of fifth instar respecti-
vely (Table (I) and some pupae were typically diseased. 

Mean pupal weight was 0.77, 0.86, 0.96, 1.00, 1.01, 0.99 and 1.00 8  for first 
to seventh day of infection and in control batch, it was 1.03 g. Pupal weight in 
fifth, sixth, and seventh day infected batches was the same as that of control. The 
results agree with Ahrl-Nasar et a l. (1979) who obtained pupae of lighter weight from 
nuclear polyhedrosis infected late instar larvae of '. (jtt',rajf . The observed re-
duction in cocoon weight has been caused obv i onisi y by reduced shell and pupal weight. 

The shell weight was 0.09, 1.10, 0. 17, 0.20, 0.22, 0.21 and 0.22 g  for first 
to seventh day of infection, respectively and it was 0.22 g for control. Control was 
on par with fourth to seventh day of infect ion. The shell percentage was 10.96, 
11.16, 15.28, 16.67, 17.63, 17.35 and 17.48 for first tin seventh day of infection. 
The shell percentages in respect of fourth to seventh day infection were statistical-
ly the same as that of control (17.62). The reduced shell weight and shell percentage 
may he due to the fact that the nuclear polyhedrosis virus hindecodthe normal process 
of silk protein synthresis as observed by Aruga ci al. (1963). The number of pupae 
successfully emerging as moths was 6.00. 13.75, 17.00, 17.50, 26.25, 29.25 and 30.25 
when the larvae were infected In first to seventh day of fifth instar, respectively. 
This indicates that the disease development was ntriftindered even during the process 
of rapid metabolic phases like larval-pupal and pupal-adurlt transformation. 

It may be cone Inided that infection with nuclear polyhedral virus from first to 
rh i rd day of fifth 	nsta r si Ikworm results in great or rednrr: tin in larval weight 
cocoon ing, ptpat ion, cocoon weight. pupal weight, shell weight, sine I I percentage and 
moth emergence. Infection from fourth day onwards in lifth instar, however, may cause 
sma I le r amount of Iris s . hIm t infection on seventh day of fifth  iris tar was in ci rise 
proximity with that of untrealech control with regard to all tested economic traits. 
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Time 	of 	virus 	infection Weight 	of 	10 	Larvae No. 	of cocoons 	formed Single cocoon Shell 	weight/ 

in 	fifth 	instar/ at 	maturity 	(g)/ Out of 50 	test 	worms! weight 	( g ) / Folds 	de 	la Shell 	percentage! 

Date 	de 	i 	infection FoLds 	de 	10 	larves Nb de cocoon 	FL leo Folds 	du 	cocos coque 	soyeuse Richesse 	soyeuse 	(TO) 

au 	56cc 	Oqe matures 	(g) Our 	50 	vers 	testis simple 	)g) (g) 

Fjrt 	iay/ 	ler 	jour 14.84 15.50(3.98) a 0.87 0.09 10.96(19.27) 

Second 	day! 	20cc 	jour 15.42 27.25(5.25) 0.98 0.10 11.16(19.49) 

Third 	day! 	3ème 	jour 15.72 27.75)5.28) 1.11 0.17 15.28(22.99) 

Fourth 	day! 	4Ome 	jour 15.70 40.25(6.38) 1.21 0.20 6.67(24.08) 

Fifth 	day! 	50cc 	jour 17.13 41.75(6.49) 1.21 0.22 17.43)24.68) 

Siuth 	day/ 	tOme 	jour 17.11 41.75)5.69) 1.23 0.21 17.35(24.51) 

Seventh 	ivy! 	TOme 	jour 18.29 .2.25)6.53) 1.22 0.22 17.68(24.55) 

Control 	(no 	infection)! 
18.30 43.00(6.54) 1.26 0.22 17.62(24.71) 

tnmouns 	solos 

S.Eni. 	± 0.316 0.162 0.043 0.009 0.66 

C.D. 	59) 0,92 0.670 0.126 0.025 1.35 

Figures 	in 	parentheses 	are 	transformed values 	- 	a 	: Log 	transformed 	b 	: 	angular 	transformed.! 

Len 	chiffres 	entry 	parenthises sont 	des 	ualeurs 	transformien 	- 	a 	transFormie logarythcique 	b transformie angulaire. 

Table 1. Effect of nuclear polyhedrosis virus infection at different days of fifth instar silkworm 

on larval weight, cocooning, cocoon weight, shell weight and shelL percentage. 

Tableau I. Eliot de I infection par le virus de is poiydrose nucieaire a diffrents jours du 5ème age 
du vet 	sole, our le poids larvaire, le filage, Ic poids du cocon, le poids de Ia coque soyeuse 

et La richesse soyeuse. 



Time of virus infection 

in fifth inotar! 

Oate de I infection 

au 5'etme Oge 

First day/ ler jour 

Second day! 24me jour 

Third day/ 3ème jour 

Fourth day! 46me jour 

Fifth day! Sème jour 

Sieth day/ ôème jour 

Seventh day! Tène jour 

Control (no infection)/ 

timoins sains 

S.Em. ± 

C.D. (St) 

No. 	of pupae 	formed Pupal 	weight/ No. 	of moths 	emerged 

out 	of 	50 tent worms! Poids 	de 	la out 	of 	50 	test 	norms! 

Nb 	de 	chrysalides 	for'mées chrysalide Nb 	de 	papillons 	Fames 

our 	50 	aers 	testIs (g) our 	SO vers 	testis 

8.25(2.93) 0.77 6,00(2.49) 

17.75(4.24) 0.86 13.75(3.74) 

20.50(4.55) 0.94 17.09(4.15) 

28.50(5.37) 1.00 17.50(4.18) 

29.25(5.45) 1.01 26.25(5.16) 

30.20(5.54) 0.99 29.25)5.45) 

32.00(5.69) 1.00 30.25(5.54) 

38.25(6.30) 1.03 36.00(6.20) 

0.185 0.037 0.235 

0.54 0,077 0.67 

Figures in parnntheses are log tranformed values.! 

Los chifFres entre pamenth'esen sont des oaleurs transformies logarythmiques. 

Table LI. Effect of nuclear polyhedrosis virus infection at different days of filth instar 

on pupation, pupal weight and moth emergence. 

Tableau II. Effet de 1 infection par le virus de la potyédrose nuclaire a différents jours 

du 5ème age, our la nymphose, le poids de la chrysal.iide et l eoergence du papi lion. 
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EFFET DE L'INFECTION PAR LE VIRUS DE LA POLYEDROSE NUCLEAIRE, 

PENDANT LE Sème AGE CHEZ LE VER A SOlE I3OMBYX MORI L. 

G. SATISH et R. COVINDAN 

0e;artrnent of Sericulture, 
College of Agriculture, 

Dharwad 580 005, 
mdc. 

L 'infection du ver 8 soic Bombyx mon L., au .58me age larvaire 
par Le virus de la polyddrose nuclRe provoque one diminution 
du poids de la larve arrivde 8 maturitd et du cocon, du pourcen-
Loge de la coque soyeuse, du taux de nymphose, du poido de la 
chrysalido et du taut d'dmergence du papil.Zon. La diminution de 
ces caractdristiques Aconomiques cot d'autant plus important' 
que ('infection no declare plus tot au Shme Oge. 

INTRODUCTION 

En lode, la potyAdrosc du ver 	sole Bombyx mon L. provoque plus de 157 des 
pertes thins lee recoites di.' cocons, is grasserie (poiydrose nuclaire) en provoquant 
la rnajeure partie (Sidhu et Singh, 1968), Nous manquons dinlormation sur Los effets 
du virus de is poiy0drose stir ies vers h sole Bombyx moridu Sème Bge, aux dii lrents 
stades de icur dveloppemcnt. F4ous avons done entrepris eerie 6tude dont les résul-
tars sont Ice suivani.s. 

MATERIEL El METHODES 

Les viriuns encapsidés sont libérés dune suspension polyédrique hautement 
purifléc (18.000 corps polyédriques/mi) dont la purilication a été poursuivie par 
la méthode de Kawarabata et Matsurnoto (1973). Des IeuiIIs de mriers stérilisAes 
avec de laicool éthylique a 707 sont enduites égsiemcnt de 0,5rn1 dune suspension 
de virions ci données en nourriture 	un lot de 50 vers en rcplicata. Des vers du 
5hme ge larvai re gés de 1 	7 jours de la race NB6 02 sont riourris séparément avec 
ces feuilles pour Ic ler repas et avec des leullics de mLrier normales pour ies repas 
suivants. (In témoin approprié est effectué. Lee observations sont cnregistrées ci his 
données anaiysées. 
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RESIIIJATS El DISCUSSION 

Los symptomes visuels do Ia poIycdrose nucioire apparoissent all bout de six 

louts, et seulement dons las hits do vers inlectés los let et 2èmo (ours do 5'ine age. 
to periodic d'obteniion do 507 do mortalitC des larves est do 10,18 jours dons he cas 
do vers jrifacies Ia icr jour. 

La diminution do poids des vers h mcturi(i est d'autant plus importante que les 
larves ont CLC infectCos plus tt pendant Ic S'me age. Lo poids moyerl do 10 vers in-
IectCs respectivoment do tar au 7ème jour est do 14,84, 15,42, 15,72, 15,70, 17,13, 

17,11 of 18,29 g alors quit est de 18,30 p pour Ic lot temoin (Tableau I). t,o groupe 
têmoin at to groupe inIecte <cu 7'mo jour soot statistiqtionient identiques. Ces obser- 
vationS correspondent 	cellos do Philip et Jacob (1981)qici ont observC tine diminu- 
tion do poids des larves do Pericalla 7c1niinfoct3s par Ic virus de la granulose. 
Bien quo 27,25, 27,75, 60,25, 41,75, 41,75 et 42,25 tocons soiont obtenus 	partir 
de 50 vers infectes respoctivemont dii 26me an 7me jour clii Sème ago, los larves con- 
tinuent 	mourir 	pendant to nymphose. 

I.e poids dun moon simple ccci do 0.87. 0,98, 1,11, 1,21, 1,21, 1.23 of 1,22 p 
pour une infection dci lot an lèmo jour du 56me ge larvaire, alors quit est do 
1,26 p pour to groupe tCmoi n. Les poids des c000ns correspondants aux 4ème, 5mo, 
6ème et 76me jour d'infection soot statistiquement identiquos h cccix du groupe témoin, 
Cos resultats corroborent ceus do Fladimani (1980) qui a indiquê quo Ic virus infec-
Lions Kenchu provoque one diminution du poids do socon choz to vet A sole j. cocci' 

La nombre do chrysalides est de 8,25, 17,75, 20,5, 28,5, 29,25, 30,20 ci 	32.00 
sur on lot de 50 vers infectes respectivemeiit du lot au 7ème jour do 5me go tar-
vaire (Tableau 11) et cortaines chrysalides sont atteinLes de manire caractéris-
t ique. 

La poids moyen des chrysalides est do 0,77, 0,86. 0,94, 1,00, 1,01, 0,99 et 
1,00 g dons le cas d'inIect ion du Icr an l'mo jour et il est de 1.03 p  dons le groupe 
tCmoin. I.e poids des chrysalides des lots infectCs to 5ème, 6'me et limo jour est 

ident ique 2i celui du groupe Lmmiiin. Gas risciltats soot en accord avec ceux de 
Abul-Nasar el, at•  (1979) qui ont obtonu des chrysalides dciii poids plus ClevC 
partir do larves de S. Littoralis an dorniar ge larvairt' inlc'ctCes par Ia poly-
Cdrose nuclCaira. La diminution du poids do cocon OSL bion Cvidencmcnt due a Ia dimi-
nution du poids do Ia coque et de Ia chrysahidc'. 

La poids do Ia coque soyeuse est do 0,09, 1,10, 0,17, 0,20, 0,22, 0,21 et 
0,22 p respoctivemont pour one infection du Icr ;in 7èmo jour et it 051 do 0,22 p pour 
to groupe tCmoin. Los resciltats du groupe tCmoi,i sont gaus 	ceux <In Aame au 7cmo 
jour d' infection. La richesso soyeuso est de 10,96, 	II ,16 • 15.28, 16,67, 17,43. 
17,35 et 17,48 pour one infection du let au 7ème jour. En me qui concerne 1 'infection 
du 	46me au 7'me jour, I a tic hesse soycuso est stat is i qcieinc'nt i dcii t i quo a ccl Ic do 
groupe témoicc (17,62). La diminution du poids do In coque sc'youso et do Ia richosso 
soyeuso peovant kre dues at, ía it quo le virus de Ii polyCdroso nuc ICa ire empCche 
Ic processccs normal do svnthso des protc liii's do Ia soic comme Pont observe Arciga 
ci a! 	(1963). I.e nomhre de nymphes <irrivanL S emergence est respect ivement do 6,00, 
13,75, 17,00, I 7,50, 26,25, 29,25 et 30,25 Iorsque los larves soot infcctCes do Icr 
,an 	7mc jour du S'nii' igo I a rv;i i to. Ceo i I ndi quo qoc' Ic d6vi, h ,pppment do Ici ma lad i e 
no pas etC gCiiC, mCmr pendant los proccssus des phases ,nCtabol iquos rapides tubs 
qua 	los t racist otmat ions I arvo-nymplici Ic. et nymplci I o-adu I Li'. 

Nocis pouvons con, lure quo I' iillect ion par Ic virus do hi pmlyCdrosc' riciclCaire 
do br In )'me jour clii 5'nie igc larva ire eul r.ioe unc diminution plus importaicto do 
poids do La I cit vi', de Ii I ormat ion do cocon , do 1,1 nymplioco , du po 1 dcc du cocon . do 
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1i chrya1ide, de La coque, de Ia richesse soyeuse Ct <is t'mergsnce du papillon. 

L'infectton 	parLir du 4me jour du 5me gge larvaire peut entrCiner des pertes 

moms importantes. Mais dans le cas dinfection au lème jour du 56me 5ge, les carac-

t6rist1ques 6conomiques sont très proches de celles du groups Lrnoin non Lrailé. 
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STUDIES ON TASAR SILKWORM, ANTHERAEA MYLITTA DRURY 

UNDER MARATHWADA CONDITIONS 

D.S. TAYADE, M.D. JAWALE and P.K. UNCHEGAONKAR 

Serscultural Research l/ntt, 

Marahwada ilqrtculfural. UniverCit2, 
Parbhoni 431 402, 

Tndia. 

The preliminary survey undertaken during 1981-82 by the Sericultural Research 
Unit revealed the ample flora of tasar food plants in Ajantha-Kannad ravins and 
Kinwat forest area of Nlarathsnida. Inview of this, preliminary pilot project was 
undertaken to raise the food plants of tasar silkworm Viz.. Terrninalia ariuna and 

T. tomentosa by adopting "Systematic Plantation Method". The "ar .jun" plants observed 
quick growing with sufficient foliage as compared to totnentosa. 

During 1986-85, the tasar silkworm (Antheraea myltta ) rearing was attempted 
for the first time under Harathw.ida Londitions in the field. The two rearings were 
completed during Sept.-Nov., 984 and Nov., 1984 - Jan., 1985. 

The Systematic plantation' and Rearing technique' described by dR and TI. 
Ranchi were followed. The leaf cups cc,lltaiTling eggs were attached to small twigs of 

the food plants bean up soft and tender leaves so as the larvae on hatching crawl 
on to the leaves by their natural instinct. The rearing spot was cleared of weeds. 
The selected plants were freed from insects, unwanted yellow and dry leaves etc. 
The ground he low was cleaned. The twigs on the trunk, up to the he i ght of 6 feet from 
the ground level were also removed. These leaf cups were at t;iclted in the morning 
hours. 

The eggs hatched in 10 dave and continued for 4-5 days in both the rearings 
The newly hatched larvae, which came out in the early morning hours dispersed on the 

foliage and started feeding immediately. The larvae started feeding from the margin 

of the leaf and proeedcd towards the midrib. The rate of feeding was minimum in the 
initial stages and again came down slowly towards the end. The rate of feeding was 

observed higher during night hours than at day t i me. the observations recorded on 
randomly selected 20 larvae are presented in Table I A and B. The tasar rearing was 

attempted for the first time under Marathwada conditions. 
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The larval period was in the range of 30 to 37 days with in average of 33.51) 

days and from 53 to 79 days with in average of 66.55 days. During the above larval 

period the larvae moulted four time,  in both the rearing. Before entering into moult 
the larvae stopped feeding. They took a firm grip on the under side of the leaves 

or on the twigs with the help of their abdominal legs and claspers. The anterior half 
of(lie body remained suspended ohl i qucl y with the protruded head and ml ly extended 
prothoracic hood, which was bent Vent rally. 	In this typical position they lay 
motionless. The moulting period in the first moults and subsequently increasedduring 

every moult. It was about 60 hours in the fourth moult. The moult ing period was in 
the same trend in the second rearing but the time required was almost double. 

After attaining maturity at the end of the IifLh inscar, the larvae selected 
suitable places for cocooning. Generally it selected a place having it group of 

leaves. The larva pulled the leaves together and taged with the help of silk thread 
in the shape of small nest. The larva then entered inside the space to spin the 
hammock. The hammock was usually coneshaped having frame work of loose silk threads 
with an opening on the top. When Lhere was limited foliage, the larvae prepared a 
nest out of single leaf. It took about 6 to 7 hours to complete hammock. 

The average larval weight was 36.91 and 29.02 p  and the average pupal period 
was 25.70 and 39.44 days in both the rearing respectively. 

The 	larvae af Le r comple t i tig the hammock come out of the open log to the respec- 
tive twigs to form ring and suhsquent'iy peduncle. On in average about 12 hours are 
required for the construction of ring and pc.diincle. The average peduncle length was 

5.38 cm. Soon alter completing the ring and peduncle the larva entered the hammock 
which formed the outer layer of the cocoon completed in about 26 hours. The inner 
layer format ion continued for another 3 to 6 days with continuous Ii lament. 

The average single cocoon, shell and pupal weIghts was 11.15, 1.46, 9.64 g  and 
11 .67 • 1 .42, 10.69 g  in the first and second rearing, respectively. 

The average width of cocoons and filament length was 9.37 cm and 536.50 rn 
respectively in the second rearing. The recovery of cocoon was very poor in the first 
crop however, it was 40.10 per cent in the second under field condition which was 
quite satisfactory. The yield for 10 OIls by weight and by number was 8.25 Kg and 
792 cocoons respectively. Ninety one cocoons per kilogramm were recorded. The average 
wing expanse of adult moths was 13.43 cm with the 	mile: leinile 	sex ratio of 

0.67. 

The cocoons were harvested on 6th day of spinning. After recording all the obser-
vat ions. all the cocoons were stilled having selected 200 cocoons for seed purpose. 

During the course ol these rearing conStant watch from dawn to dusk was itidis-

pensable to avoid the pest at tack. Frequent handl i op for transfer of worms observed 
most di sadvantageomis hence. t lie t wig; a longwi th Ia tvae were I. rmnslerretl over the 
ph an Is having more f oh age. hIowve r . 	t he i lose plan tat ion favours t lie natural 
m i g rat lout of t. he far vi(,  I ream one p1 a ii t to iuimuu t her. 

During the course ii this rearing regular predatory visitors and parasites were 
observed. Among the predators, lchneumoru fly (Xanthopimpla J'ureellato), red antS, 
praying mantids were regular visitors in the early stage. The birds and snakes were 
a problem in the later stage. 

A larval - pupal parasite, tachinid fly - Rfepharipa sebna (Wiedcmann> to the 

extent of 4 per rent w.is recorded. The spec imens were i dciii i f it'd by Commonwealth 

Inst Nile of Entomology. I,u'tudmmuu, 
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No. 	of 
observation 

Date 	of 
brushing 

Larval 
weight 

(g) 

Larval 
period 
(days) 

Date 	of 
pupation 

Pupal 
period 
(days) 

Date of 
emergence 

Single 	cocoon 
weight 

(g) 

Single 	ohell 
weight 

)g) 

Pupal 
weight 

(g) 

3.9.86 63.32 30 3.10.84 26 27.10.86 10.64 1 .63 8.85 7. 3.9.86 61.75 34 7.10.84 24 31.10.86 12.50 1.55 10.90 3. 3.9.84 33,85 32 5.10.84 26 1.11.84 9.90 1.65 8.35 4. 3.9.84 38.00 31 4.10.86 21 25.10.94 8.83 1.23 1.55 
5. 3.9.84 39.00 36 9.10.84 28 5.11.84 9.56 1.15 8.38 6. 3.9.84 38.56 35 8.10.84 25 2.11.86 10.82 1.63 9.17 
7. 3.9.86 39.37 32 5.10.84 23 28.10.84 13.47 1.54 11.90 B. 3.9.84 38.73 30 3.10.84 27 30.10.86 13.67 1.60 11.83 9. 3.9.84 39.40 37 10.10.84 26 5111.84 14.20 1.45 12.70 

10. 3.9.84 35.58 34 7.10.84 28 4.11.84 11.60 1.45 9.90 11. 3.9.84 36.23 35 8.10.86 27 4.11.84 11.57 1.52 10.05 12. 3,9,94 38.58 31 4.10.84 23 27.10.84 10.20 1.38 8.80 13. 3.9.84 37.71 34 7.19,86 25 3.11.84 11.05 1.42 9.60 14. 3.9.84 41.10 34 7.10.84 23 30.10.84 11.08 1.48 9.55 15. 3.9.86 42.00 36 9.10.84 26 14.11.84 12.10 1.59 10,67 16. 3.9.84 43.10 32 5.10.84 28 2.11.84 9.72 1.38 8.30 17. 3.9.84 38.75 33 6.10.84 23 29.10.84 13.20 1.62 11.55 18. 3.9.84 39.30 36 7.13.86 28 4.11.84 10.85 1.48 9.34 19. 3.9.84 35.42 35 9.10.8' 29 3.11.84 9.52 1.33 8.15 20. 3.9.86 38.57 34 7.10.84 30 5.11.86 8.95 1.60 7.50 

lotal 778.36 670,9 	- - 514.0 	 - - 	223.03 29.28 192,84 

9uerage 38.91 33.50 	- - 25.70 	- - 	11.15 1.40 9.64 

TabLe 1 A 	1st Rearing of Tsar Silkworm during Sept.- Nov. 1984 (Daba variety) 



No. 	of 
Obser- 
vatOOn 

Date of 
brushing 

Larval 
weight 

(g) 

La'val 
period 
(days) 

Date of 
pupation 

Pupal 
period 
(days) 

Date of 
emer- 
gence 

Single 
cocoon 
weight 

(g) 

Shell 
weight 

(g) 

Pupal 
weight 

(g) 

Length 
of 

cocoon 
(cm) 

width 
of 

cocoon 
(cm) 

Peduncle 
length 
(cm) 

Lengtn 
of 	Fila- 

meet 
(m) 

Wing 
span 	of 
adults 
(cm) 

1. 8.11.84 28.23 65 12. 1.85 37 8.2.85 10.90 1.35 9.52 4.6 8.7 4.5 520 14.2 
2. 8.11.86 29.85 72 19. 1.85 - - 	- 10.65 1.30 9.27 4.4 8.6 4.4 450 15.3 
3. 9.11,86 24.24 57 I.. 1.85 - - 	- 7.35 1.10 6.20 6.3 8.2 4.2 550 12.6 
4. 3.11.0' 29.27 51 B. 1.85 35 13.2.85 16.58 1.80 14.55 6.7 10.0 6.9 600 12.8 
5. 3.11.84 29.26 53 31.12.84 42 11.2.85 11.75 1.28 10.50 4.5 8.5 5.5 690 15.7 
6. 8.11.86 24.28 74 21. 1,85 37 28.2.85 8.00 1.10 6.85 4.2 8.7 5.5 485 14.3 
7. 8.11.84 27.80 64 11. 1.85 - 	- 10.30 1.15 9.10 4.5 8.5 4.5 530 14-8 
8. 6.11.84 30.05 56 3. 1.85 59 3.2.85 13.80 1.50 12.25 5.2 10.5 5.0 500 11.8 
9. 8.11.86 28.48 55 2. 1.85 39 20.2,85 10.60 1.20 9.35 4.8 9.3 6.6 530 14,6 

10. 8.11.84 28.81 67 it.. 1.85 - - 	- 11.85 1.55 10.25 4.7 9.7 4.5 610 13.2 
11. 8.11.84 33.10 59 5. 1.85 - - 	- 15.10 1.85 13.20 5.0 10.7 6,5 530 12.8 
12. 8.11.84 26.41 62 9. 1.85 - - 	- 9.30 1.15 8.10 4.6 8.9 5.4 517 13.9 
13. 8.11.84 27.58 78 25. 1.85 2 ̂1 23.2.85 10.20 1.45 8,70 4.5 9.0 6.5 695 14.5 
14. 8.11.84 36,55 59 16. 1.85 43 28.2.85 15.80 2.05 14.55 5.2 10.5 5.0 630 12.8 
15. 8,11.84 27.20 76 23. 1.85 - - 	- 9.95 1,40 18.50 4.5 9.2 4.4 610 11.9 
16. 8,11,84 32.00 79 26. 1.85 - - 	- 13.04 8.60 11.35 5.3 10.0 5.7 605 12.7 
17. 8,11,34 33.35 66 13, 1.85 - - 	- 14.10 1,70 12.35 5.2 10.5 5.2 610 14.3 
18. 8.11.84 28.25 70 17. 1.85 - - 	- 10.90 1.20 9.55 4.4 9.3 6.7 490 11.6 
19. 5.11,84 27.17 77 26. 1.85 - - 	- 8.85 1.15 7.50 4.5 8.5 5.6 423 12.6 
20. 8.11.84 32.48 71 18. 1.85 34 21.2.85 13.32 1.60 11.65 4.0 10.2 6.2 595 12.3 

lotal 580.50 1331 - - 355 - 	- 233.36 28.40 213.59 92.90 187.50 107.60 10770 268.70 

Average 	29.02 	66.55 	- 	39.44 - - 11.57 	1.42 10.59 	4.64 	9.37 	5.38 	538.50 13.43 

Adult not emerged, puoa in live condition. 

TabLe B : hod Rearing of Tasar Silkworm During Nov. 84 to ian. 1985 (Daba variety) 
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ETUDE SUR LE VER A SOlE TIJSSAH ANTFIERAEA MYLITTA DRURY 

ELEVE DANS LES CONDITIONS DU MARATHWADA 

D.S. TAYADE, M.D. JAWALE et P.K. UNCIIEGAONKAR 

f?ercultural Research Unit, 
Mat'athwada AgricuLturai !Jniuersftz,i. 

Parbbani 432 402. 
lode. 

L'tude prIiminaire entreprise en 1981-82 par lo Sericuirural Research unit, 
a r6 v616 quo la floro des plantes nourricières do tusaah est ir4s riche dans lea 
ravins de tujantha Kamrad or la zone forstièrc de Kinwat, dans le Marathwada. Compre-
tenui de cela. Un projet photo prliminaire a 6t6 entrepris pour cultjvor los planres 
h6tes du ver S soie tussih, cost-S-dire Termin1ua ar,iona et T. tounentosa en adop_ 
tant Is 'Mthode de Plantation Systinatique". Los planrs d'srjun poussonr puts vito 
quo lea tomentosa et avec kin [ciii ilage suffis.int. 

En 984-85, un essuui duicvagc de vers S sole tussah (Antheraea rnylitta) a ét 
fait pour la premiere feis sur Ic terrain dans lea condit ions do Marathwada. Los deux 
levsges nor 6t6 eflectuCs do septembre S novembre 1984 Ct de novembre 1984 4 an-

vjer 1985. 

lea muthodes de 'PIant;uI ion Systématique" et de Technique d'Eievage do CTR&ll 
de Panchi our 616 app1iqu6es. Los [collies porcanr LOS '&ifs ont ui attachées S des 
petires ramilies de La plante h4re qui portent des feuilles tendres or jeunes sIlo 
que In larvo qui 010111 d'cIore rampe iusquaux feuilies, priusse par son instinct. 
Le 	terrain d ' levage eat dsherb. Ii's plants select i onnes sent deharrasses des 
insectes, des bullies jaunes et a4ches indCsirahles, etc. i.e aol ear nertove. Los 
rarneaux do t ronc sonu ugaiement enlevCs sur one hauteur de qilat re p1 eds. its foul ties 
portunt lea oeufs sent mises en place Ic mat in. 

Dix lours upres in misc en place, los oeufs ont commeIei S Ccloro or leciosion 
s 'est poursuivie pendant 4 5 5 jours mrs des deux Ciev;iges. Lea larves nConatcs 
qui ont éclos tSr Ic mann, so dispersent dans to feuillnge et commcuiconL immSdi;tto-
ment S manger. 

209 



Les larves commencent 5 manger 1€' herd de to leuille CL avancent jusqu5 In nor-
yore centrale. La cadence ahmentaire eat minirnale pendant los premiers ages Cf se 
ralentit ensuite lenterserit a La fin. Pile eat plus étovre pendant I;, nuit quo pendant 
Le jour. Les observations ía i tes stir 20 larves pci ses an Irasard aunt prsenties dana 
le Tableau 1, A et B. C'esl Ia premiere lois quo I élevage do ver C soio tussah a 

entrepris dana les conditions tin farathwiida. 

La priode larvaire vane de 30 3 37 jours avec une rnoyennc de 33,5 jours pour 

un des i levages. et de 53 3 79 Inkirs avec une moyenne de 66,55 jours pour I aut re 
tlovage. Pendant La priode larvaire, les larves out mucl 4 lois dana les deux le-
vages. Avant dentrer en mite, Ia larve s'arrCte de manger. Pile a'accroche [ermement 
sous Ia feuille on stir Ic ramesu C laido de sos pattes obrlominatos et caudales. La 
moitid antrieure du corp,; rnst.e suspondue C loblique aver ii tete prominente et 
Ic c.-isque prothoracique complCtemenr 6tendLI alors queue étsit suparavant reptie 
sur Ic ventre. Elle resre sans mouvemont dana Cotte position caracteristlque. La 

dure de is moe augmeirre C chaque mue. El le eat d' envi ron 40 houres lors de La 4me 

moe. La mme tendance a 6t6 obsorve bra du deuxi'me 3levage mais Ia duréo 6taiL 
pratiquement doriblée. 

Lorsquo les larvec ont attoint Iii miturit, C In fin du SCme Cge, cites choi-
sissent un endroit pour filer leur cocon. Plies choisissent gtnéralemenf on groupo 
de ptusieurs feuilles. La larve attire les fe,iiiles ensemble et les attache 7i laide 
dun 	Ii lament de so i e pour lorme r un pet i t ni d. La larve Cut cc a mrs C I i ntu r i our 
de cet ospace pour Filer le hammac. Le hammac est gn6ra1omont conique, cc form cl'uri 
ent'ulacement lSche de filaments de soie aver uric ouveri Ire 00 srrnmet. Lorsque Ic 
lou i I I age eat rare , les larves p ripa rent I cur n i d stir tine see Ic f eo i lie. 6 3 7 heo rca 
aunt necessaires C Ia construction du hammac. 

I.e poids larvaire inrnyen utait respectivement de 38.91 or 29,02 g et is durée 
moyenne de Ia nympliose de 25.70 et 39,66 ours, pour les deux tievages. 

Apr3s iivoir constrrnit lu hammac, Ia larve sort par i'ouverture et so dirige vera 

le ptio1e (ou Ic rameao) pour former l'anneau et ensuine Ic pdonctite. En moyenne, 
12 heures aunt ncessaires C is construction de lnnneau CL do p3doncole. La longucur 

moyenne du pdoncule eat de 5,38 cm. Aussit6t apr3.savoir tin I'anneau et to pCdon-
cute, Ia larve rentre C I intérieur du hammac qui forme I enveloppe externe du cocon 
or sera achev6 en 26 heurec environ. La format ion de In part Ic inlerne du cocon con-
tinue pendant encore 1 on 4 jours et eat form6e dun filament coot iou. 

I.e poids moyen du cocon simple, (IC la coqoe soveuse or de is clirysalide ont été 
respect ivement de ii .15; I .66 et 9.61- g pour In premier itevage or de II .67; I .42 
ci 10,69 g  pour to deuxiCmo 61ewigv. 

La iongoeur moyonne des cocons et In longiniur movnne do Ii lament ont 	res- 
pect iveme,ii de 9, 37 cm ci 538.50 in doris Ic scci,rid olevage. Le rondemont des ci,cirns 
a 6L6 trCs Is ible Ions clii promi or riev;igi-. l.ors dii second, ii a k6 cependant de 
60,1(1 	Ce qoi eat assez satisfaisanit sur Ic terrain. Le rendement de 10 pontes 
saints cii poids et on ni'nnhre a c5t6 dc 8,25 kg et. 792 curios. On a obrenu 90 cocons 
tar kg. i'envergure tsoyeflnie des ailos do p;ipi lIon eat de 13,43 cm. Le sex-ratio mCle/ 
lentil Ic a 	L.. de 1/0,67. 

Les corona 	nit 6t6 rccolrcs Ic 63me join dci Ii loge. Apr3s avoir eiiregisrrC 
tOtites les d.inneos, teos les corona out iltcl,  knufIis 	C I except ion de 200, silec- 
Liirnnes pour Ia graine. 

Penidairi I / levoge , one snrvei liar e crrisranil e eat ircessa ire de I 'aube oil cr- 
prc:nle pour Cvitor les .-lttaqoea des pril;iI curs. lea mantitiut ions aunt 	Iruquentes 
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pour transfrer les lrves les plus désavantagées sur des plants plus feuillus. 
Cependant, fa plantation serrée favorise Ia migration naturelle des larves dun plant 
lautre. 

Pendant ces élevages, on a observ4 Ia visite rgulière de prédateurs et de pars-. 
sites. Parmi les prédateurs, la mouche Ichneumon (Xanthopimplafurcellata), les four-. 
mis rouges, les mantes religieuses sont les plus courants pendant les premiers ages. 
Les oiseaux et les serpents posent des problèmes dans les derniers ages. 

Un parasite larvo-nymphal, La mouche tachinide Blepharipa zebina (Wiedermann) 
a été observe A un taux de 4 i. Les specimens ont été identifiCs par le Commonwealth 
Institute of Entomology de Lc>ndres. 
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90 	je Date 	de Poids POriode Date 	Je 	Ia POriode Date 	de Poids 	Os Poids 	de 	là Poids 	de 	là 

observa7i3n Ia 	lesde larsaire larsaire eyephose nypha1e IOimergeece cocon 	simple coque 	soyeuSe chrysalide 
(y) )jours (jours) (q) )q) 

1. 3.9.84 43.32 30 3.10.6' 24 27.10.84 10.64 1.63 8.85 
2. 3.9.64 61,75 34 7.10.64 24 31.10.84 12.50 1.55 10.90 
3. 3.9.84 33.85 32 5.10.84 26 1.11,84 9.90 1.45 8.35 
4. 3.9.84 38.00 31 6.10.66 21 25.10.84 8.83 1.23 7.55 
S. 3.9.84 39.30 36 9.10.86 28 6.11,84 9.56 1.15 8.38 
6. 3.9.84 38.58 35 8.10.84 25 2.11.84 10.82 1.63 9.17 
7. 3.9.84 39.37 32 5.10.84 23 28,10.84 13.47 1.54 11.90 
S. 3.9.84 38.73 30 3.10.34 27 30.10.84 13.47 1.50 11.83 
9. 3.9.86 39.60 37 0.10.34 26 5.11.84 14.20 1.45 12.70 

10. 3,9,54 35.58 34 7.10.84 28 4.11.84 11.40 1.45 9.00 
11. 3.9,54 36.23 35 8.10.84 27 4.11.84 11.57 1.52 10.05 
12. 3.9.66 38.58 31 4,10.84 23 27.10.84 10.20 1.38 8.80 
13. 3.9.84 37.71 34 7,10.84 25 1.11.84 11.05 1.42 9.60 
14. 3.9.84 41.10 34 7.10.84 23 30.10.84 11.08 1.48 9.55 
15. 3.9,84 42.00 38 9.10.84 26 14.11.84 12.10 1.59 10.47 
16. 3.9.84 43.10 32 5.10.84 28 2.11.84 9.72 1.38 8.30 
17. 3.9.84 38.75 33 6.10.84 23 29.10.84 13.20 1.62 11.55 
18. 3.9.84 39.30 34 7,10.84 28 4.11.86 10.85 1.48 9.34 
19. 3.9.84 35.42 36 9.10.84 29 3.11.84 9.52 1.33 8.15 
20. 3.9.84 38.57 34 7.10.84 30 5.11.84 8.95 1.40 7.50 

Total 778.34 570.0 - - 584.0 - 	- 223.03 29.28 192.84 

oenne 38.91 33.50 - - 25.70 - 	- 11.85 1.46 9.64 

Tableau I A. ler élevage du ver 	soie tussab, seprernbre-novembre 1984 (var1t Daba). 



NO 	de Date de Paids P#riode 0ao P4riode Dare 	de Poids du °rios Poids Loaer .argeur Loegueur Lonueur l'obser- Ia 	levee larvajrp larvaire le 	Ia vyroehale i7mer oCorr de 	Ia de 	I a du du Cu 
Eovegoce 

yation 9 ) :Jou,... oyrrphose 1irs) 
du leo 	alice 

cer:e siapie codue 'vvrophe cocon cacor pddancaIe Piiame'c Ic 	ladulte 
(en) (cm) (cnr) (m) (err) 

1. 8.11.84 28.23 55 12. 1.85 37 8.2.85 10.90 1.35 9.52 4.6 8.7 4.5 520 14.2 2. 8.11.84 29.85 72  1.85 - - 	- 10.65 1.30 9.27 6.4 8.6 4.4 450 15.3 3. 8.11.84 24.24 57 4. 1.85 - - 	- 7.35 1.10 6.20 4.3 8.2 4.2 550 12.6 4. 6.11.64 29.27 61 0. 1.85 35 13.2.85 16.58 1.80 16.55 4.7 10.0 6,9 500 12.8 
5. 8.11.84 29.26 53 31.12.84 42 11.2.85 11.75 1.20 10.50 4.5 8.5 5.5 490 15.7 5. 9.11.84 26.28 74 21. 1.95 37 29.2.85 8.00 1.10 6.85 4.2 8.7 5.5 485 14.3 7. 8.11.84 27.50 54 11., 1.85 - - 	- 10.30 1.L5 9.10 4.5 6.5 4.5 530 148 8. 8,11.34 30.05 56 3. 1.85 59 3.2.85 13.80 1.50 12.25 5.2 10.5 5.0 500 11.9 9. 8.11.84 28.48 55 2. 1.95 39 20.2.95 10.60 1.20 9.35 4.8 9.3 4.6 530 14.6 10. 8.11.84 28.87 57 14. 1.85 - - 	- 11.85 1.55 10.25 4.7 9.7 4.5 610 13.2 

11. 8.11.84 33.10 59 5. 1.85 - - 	- 5,10 1.85 13.20 5.0 10.7 6.5 530 12.8 12. 8.11.84 24.47 52 9. 1.85 - - 	- 9.30 1.15 8.10 4.4 8.9 6.4 517 13.9 13. 6.11.84 27.50 78 25. 1.85 29 23.2.85 10.20 1.45 8.70 4.5 9.0 6.5 495 14.5 14. 8.11.84 34.55 69 16. 1.85 43 28.2.85 16.80 2.05 14.65 5.2 10.5 5.0 530 12.8 15. 8.11.84 27.20 76 23. 1.85 - - 	- 9.95 1.40 18.50 4.5 9.2 6.4 610 11.9 16. 8.11.84 32.00 79 26. 1.85 - - 	- 13.04 1.60 11.35 5.3 10.0 5.7 605 12.7 17. 8.11.84 33.35 55 13. 1.85 - - 	- 14.10 1.70 12.35 5.2 10.5 5.2 510 14.3 18. 8.11.86 28.25 70 17. 1.85 - - 	- 10.90 1.20 9.65 4.4 9.3 6.7 490 11,6 19. 8.11.84 27.17 77 24. 1.85 - - 	- 8.85 1.15 7.60 4.5 8.5 5.4 423 12.6 20, 6.11.84 32.48 71  1.85 34 21.2,85 13.32 1.60 11.65 4.0 10.2 5.2 595 12.3 

Total 580.50 1331 - - 355 - 	- 233.34 28.40 213,59 92.90 187.50 107.60 10770 268.70 

Moyerrne 29.02 66.55 - - 39.44 - 	- 11.67 1.42 10.69 4.64 9.37 5.38 538.50 13.43 

P as  :lCrrerpence du paplllan, nais chrysalde vivante. 

Tableau I B. 2me 6levage du ver a sole tussah, novenebre 19194-janvier 1985 (varit Daba). 
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FURTHER STuDiES ON THE IN-DOOR REARING OF MUGA SILKWORM, 

ANTFIERAEA ASSAMA WESTW. (SATURNIIDAE : LEPIDOPTERA) 

K. THANGAVELU*and A.K. SAIIU 

Regional Seri1eultural Research Stat ion, 
Titabar - 735 632 (Assam), 

India. 

The "Cellular rearing" technique developed for in-door rearing 
of muga silkworm, Antheraea assama Westw. is suitable for muga 
rearing during different seasons of the year. Further studies 
indicate tiriprovernent in effective rearing rate, female cocoon 
weight, and fecundity than out-door rearing in the corresponding 
season. Among the food plants soalu appears to he more suitable 
for effective rearing and cocoon characteristics are better when 
reared on som. There appears to be no "race degeneration" due 
to continuous rearing in the plains. Mycosis is reported to cause 
some mortality to muga silkworm and the same requires detailed 
invest iqat inn. 

INTRODUCTION 

The suceesslul attempt to rear the semi -domesticated muga silkworm (.4ntheraea 
assama Westw. ) inside the room condit ions was earlier reported smug with the in-door 
rearing techniques (Thangaselu and Shu, 1983). Since muga silkworm is muttivoltine 

(Seitz, 1911) it is essential to continue the rearing throughout the year to augment 

seed production and maintain the continuity of the species. Although there are five 

to six generations in a year, only two bruods are more popular for commercial rearing 

(Chaudhury 19111). The two commercial resrings are conducted during April-Nay (spring) 

and October-November (autumn) every year, as the c I mat it condi t ions preys i I lug 

during these seasons are more favourable for muga culture. The cl imatic coi,di Lions 

prevailing in Assam is sub-tropical and the meteorological (actors fluctuate widely 

during the dilfercuit seasons. Hence it was ic It neiess,rs to conduct the in-door 

rearing using the same technique during di lie rent seasons of the year to dete rmi Tie 

* Regional Mugs Research Station, Mirza-781 125 (Assam). 

215 



the feasinil ity and suiLitbi lity of the technique. 

MATERIALS AND METIIOI)S 

Al together six generaL ions were reared in in-door conditions using the same 
technique reported earlier (Thangavelu and Sahu Op. cit.) from October-November, 1982 
(F1  generation) to August-Septemher.198l (F 6  generation) without any discontinuity. 

The meiga seeds were prepa red I rom seed cocoons col lected only Once from the local 
rearers of Titabar (26.441N 	94.400E) for raising the first generation and 
thereafter the seeds were prepared and multiplied from the same parental stock. This 

was attempted to study the race degeneration of the muga silkworm (Chaudhury, O 

cit.). Out-door rearing of niuga silkworm as practised by the traditional rearers of 
npper Assam was also conducted on Sum (Machilun hommihyci.na  King) for comparing the 
results of in-door rearing and the data were statistically analysed. Due to certain 
unavoidable circumstances out-door rearing could not be conducted during fifth 

(June-July, 1983) and sixth (August-September, 1983) generations and hence rearing 
results of F 5  and F6 generations were not considered for comparison and statistical 
analysis. The results of Fi to F. generations only were considered for comparison. 
Muga silkworm was reared on three principal food plants viz. som (Machiluo bombr,'cina 
King). soeilu (t-ttsaea po)igantha Juss), and digloti ((it5aea soUcifoLta Rosh.) in 
in-door experiment to determine the suitable food plant for in-door rearing. 

RESULTS AND DISCUSSION 

The 	rearing results of the first generation (O(t .-Nov. . 1982) was already 
reported (Thangavel ii and Sahu. Op. cit. ) and hence not i ic luded in this paper. The 
results of F 2  to F 6  generations are presented in tables I to V and the comparative 
analysis between in-door and out-door rearing in table VI. Comparative analysis of 
the rearing results among the three food plants is presented in table 7. The results 

indicate 100 per cent larval mortality in in-door rearing only on Soalu and Digloti 

during the second generation (Jan.-Feb. ) and in the out-door rearing during third 
generation (March-April). The out-door rearing was on som plant. The comparative 
analysis (Table VT) indicates that Effective Rearing Rate (ERR), and female cocoon 
weight are significant at. 5 per cent level and the improvement is observed in in-door 
rearing, whereas slight reduction in silk iilament length is reported in the in-door 
rearing. Slight reduction in oviposition due to in-door rearing was earlier reported 
in the F generation but c omit itmued experimentation indicates improvement in fecutedi ty 
and further the differences in fecnndii.y, male cocoon weight and reelabi I ity are not 
sign if i cant (Table VI) . The l;erva I snort a I i ty due to pest and predators is less in in-
door rearing and inriclemue of diseases is lesser in nut-door rearing. Among the 
diseases, flacherie (bacterial), pebrine (prnmtinzimatm), and grassarie (viral) cause 
more mortal i t. y and musca rd inc is  riot ii ed less I reqilent I 	(Table's I to V ) . Mycos i s 
was not reported to affect A. ivi5arna (Jolly, et. ci.. 1979) and thus it is the first 
report on the incident of Innigil disease on minga silkworm, further studies are being 
pursued on the nat ire of danmiage and ideni ii icat ion and mode of infection of the 
pat login 

Effective rear i rig 	iii' vi r n es great I y during the di f ferent rearing seasons and 
the same is quite Il ph during F1  gene rut i 'un (Oct. -Nov. ) reported earl icr (Thangave lu 
and 	Salnui Op. cit. ) and F, generation, Apr i I-May (Table II I ) these two generations 
represent the aentnmn and spri op ommcrcia I craps respect ive ly, the other seasons are 
ninlavourable for mnga cul tore and muga reerimugs are CCITICILILted only tin auugment seed 
molt i i ii at i nun. coni i rmitlg the popular be I in' I of the nmnga rearers rs that apr ing and 
ant nrmmll seasons are more favourable Far muga culture. F.11ective rearing rate is 
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comparatively low during winter (Jari.-Feb.) and summer (June-July) and hence commer-
cial rearing during these seasons is avoided. Apart from low effective rearing rate, 
the cocoons produced during unfavourable seasons are flimsy with high percentage of 
floss 	and hence generally not prefered for commercial reeling. Just prior to the 
two commercial crops there are two main seed broods viz, early spring (March-April) 
and early autumn (August-September). During these seasons also the muga rearing is 
not lavourable, still the rearing is conducted mainly for seed multiplication. Hence 
in the present study also the rearing rate and cocoon characteristics are better only 
during F  (Thangavelu and Sahu Op. cit) and F 5  generations (Table 3) only. llence the 
poor rearing performance during other generations is attributable to the natural and 
seasonal factors. Thus the present experiment establishes the suitability of in-door 
rearing during different seasons. 

The tendency of the muga silkworm to degenerate in the plains after one or two 
generations (Chaudhury, Op. cit.) has not been experimented and studied in derail. 
During the present invest igat ion the seed stock once obtained from local rearers was 
Continued throughout the study and six generations were conducted in the plains of 
upper Assam (Titabar). The rearing results indicate better performance in the F1  
(Thangavelu and Sahu, Op. cit. ) and F5  (Table III) generations. The low rearing rate 
and poor cocoon characters obtained during F2  , F, , F5  , and F, generations are due 
to unfavourable season and there appears to be no degeneration of the race. Perhaps 
the low effective rearing rate during unfavourable seasons has been construed as 
"race degeneration". 

Muga silkworm is polyphagous (Seitz, Op. cit. ) and therefore the preference 
among the three important food plants viz. som, soalu, and diglori was studied in 
in-door rearing. The study indicates higher effective rearing rate with soalu than 
with the other two food plants, however the difference is not significant (Table 
VII). The cocoon weight, shell weight, filament length, reelability and fecundity 
are higher in soc (Table VII). Som and soalu are more suitable food plants for in-
door rearing than digloti. 
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Character observed! 

CaractOre 	observe 

In-door 

Son 

rearing/ Elevage en 

Soalu 

intdrieur 

Doglotu 

Out-door rearing! 

Elevage 	en 	plein 	air 

NO. 	of 	larvae 	brushed! 	Nb 	do 	larves 

6 	Is 	levCe 
300 300 300 75,852 

lotal 	nortality 	(9)! 	MortaljtO 	totale 	)) 92.00 100.00 100.00 83.32 
2nst/ 	Parasites 0.00 0.00 0.00 0.00 
Predators! 	Prdduteurs 16.00 22.00 32.00 15.21 
Pebrjne/ 	P01trjne 4,58 0.00 0.00 4.00 
Flacherja/ 	flacherie 29.00 25.00 £1.00 22.1 
Grasserie/ 	Grassnrin £2.32 53.00 27.00 0.00 
Muscardine/ 	Muscrdise 0.00 0,00 0.00 0.00 
arval duration 	(days)! Ourde 	de 	Ia 

periode 	larvuire 	surs) 
30.00 - 	- - 	- 28.00 

Effective 	rearing 	rate 	(%)/ 	loan 	effectif 

delevage 	(9) 
8.00 ± 	l. 0.00 0.00 16.68 

Fecundity 	(Egg/laying)! 	Ficonditd 	(oeuf/ponte) 142.00 ± 	5.20 - - - - 139.00 ± 	8.68 
Weight 	of 	cocoon 	(g)/ 	Poids 	du 	cocoa 	)g) 
Nalef 	Niles 3.50 ± 	0,41 - - - 	- 6.60 ± 	0.52 
Feeale/ 	Femelles 6.38 ± 	0.86 - - - 	- 6,34 ± 	0.93 
Weight 	of 	shell! 	Poids 	do 	Is 	coque 	soyeuse 	() 
Nale/ 	Niles 0.35 ± 	0.02 - 	- - - 0.39 ± 	0.08 
Fnnalef 	Femelles 0.45 ± 	0.09 - 	- - - 0.46 ± 	0.10 
Silk 	filanent 	length 	(ots)/ 	Longueur 	do 	Ia 

bave 	)m) 
412.00 ± 	20.45 - - - - h39.00 ± 23.73 

Reelability 	(9)! 	DCvidabilité 	(9) 69.50 ± 	1.12 - 	- - - 72.43 ± 	2.38 
Denier! 	Deninr 3.20 ± 	0.20 - 	- - 	- 4.50 ± 	0.33 

Table I. F2 generation. Season Jan/Feb., 1983. 
Tableau I. Génération F2 . Caropagne délevage - janv/fév. 1983. 



Character 	ooserved/ 

Ca"actire 	observ4 

Lu-door 

Soc 

rearing/ 	Elevage 

Soalu 

en 	intérieur 

Digloti 

	

Out-door 	rearing! 

Ilevage 	en 	plein 	air 

NO. 	of 	larvae 	brushed! 	Nb 	de 	larves 

I 	la 	lev8e 
300 300 300 30 	600 

Total 	mortality 	))/ 	lortalité 	totale 	(I 72.00 55.00 60.00 100.00 

Pests! 	Parasites 0.00 0.00 0.00 5.00 

Predators! Pridateurs 29.00 15.31 10.00 55.00 

Pnbnine/ 	Pibrine 31.00 26.48 23.00 40.00 
Flacherja/ 	FIacher.e 3.23 10.21 17.00 - 
Grasserie( Grauoerio 8.77 3.00 7.31 - 	- 
Mucardjne/ 	Muscardine 0.00 0.00 2.69 - - 
Larval 	duration 	(days)! 	Durde 	de 	Ia 

pdriode 	larvaire ((ours) 
30.00 32.00 30.00 - 	- 

Effective 	rearing 	rate 	)Z)/ 	Taux 	effectif 

d61evage 	() 
28.00 b 	7.00 45.00 ± 	3.00 32,00± 2.00 0.00 

Fecundity 	(Egg/laying)! 	Ffconditi 	)oeuf/ponte) 132.00 ± 16.83 122.00± 8.04 152.00± 11.46 - - 
Weight 	of cocoon 	(9)! Poids 	du 	cocon 	(9) 
Male! 	MOles 4.17±± 	9.53 3.90 ± 	0.21 3.74± 1.98 - - 
Female! Fecelles 6.80 ± 	0.43 6.48 ± 	0.40 5.53± 0.81 - - 
Weight 	of 	shell/ 	Poids 	de 	Ia 	coque 	soymose 	(g) 

Maid 	MOles 0.36 ± 	0.06 0.35 ± 	0.09 0.32± 0.04 - - 
Female! 	Femelles 0.50 ± 	0.07 0.47 ± 	0.06 0.42± 0.07 - - 
Silk 	filament 	length 	)mto)/ 	Longueur 	de 	Ia 

have 	)m) 
398,00 ± 20.50 412.00 ± 	31.12 403.00± 50.16 - - 

Reelability 	()! 	Dévidabilitf 	(0) 62.00 ± 	2.00 60.00 ± 	3.00 72.00± 3.60 - - 
Denier! Denier 4.11 ± 	0.30 3.51 ± 	0.28 3.08± 0.20 - - 

Table II. F3  generation. Season - 'larch/April, 1983. 

Tableau 11. Génératfon F,. Campagne d'levage - oiars/avril 1983. 



tn-door rearing/ Elevage en intdrieur 

Character observed! 	 Out-door rearing/ 

Caractre observe 	
Soc 	 Soalu 	 Digloti 	

Eleoage en plein air 

NO. of larvae brushed! Nb de laroes 

Ia Ieve 

Total mortality ()/ Mortalité totain (ZI 

Pests/ Parasites 

Pr data rs / PrCdateurs 

Pebrjne/ Pibrjne 

Flacherja/ Flacherie 

Grasserin/ Grasserie 

Muscardine/ Muscardine 

Larval duration (days)! OurCo On la 

pOriode larvaire (jours) 

Effective rearing rate (t)/ Iaue effectif 

ddlevage () 

Fecundity (Egg/laying)! FCcondité (oeuf/ponte) 

Weight of cocoon (g)/ Poids do cocon (5) 

MaId MOles 

Female! Feeelles 

Weight of shell! Poids de la coque soyease (g) 

Male! MOles 

Female! Femelles 

Silk filament length (ats)! Langueur de la 

bave (m) 

Reelability ()/ DCvidabilitd () 

Denier! Denier 

300 300 OO 19 875 

55.00 52.00 68.00 95.70 

0.00 0.00 0.00 32.J 

2.00 4.85 3.29 21.22 

3.00 6.55 12.7L 

7.00 23.52 2.00 28.00 

53.00 17.06 70.00 5.96 

0.00 0.00 0.00 0.00 

31.00 30.00 30.00 29.00 

35.00 ± 2.64 48.00 ± 2.00 12.00 ± 2.00 4.30 

143.00 	± 3.08 152.00 ± 3.87 132.00 ± 5.47 159.00 ± 8.08 

4.08 ± 2.17 4.42 ± 0.32 4.14 8 0.58 4.10 	± 0.55 

7.50 ± 0.40 7.10 ± 0.39 5.34 ± 0.50 7.00 ± 0.65 

0.35 t 0.03 0.33 0.07 3.25 1 0.06 0.30 ± 0,10 

0.54 ± 0.36 0.68 ± 0.06 0.43 ± 0.05 0.50 ± 0.05 

485.00 ± 13.22 442.00 ± 10.58 62500 t 29.51 095.00 ± 54.61 

66.00 ± 2.54 72,53 3.34 2.00 ± 0.00 73.00 	± .04 

3.24 	± 0 . 3 ; 4.30 ± 0.68 4.19 ± 0,4; 4.13 	± 

Table III. F generation. Season - April/May. 1983. 

Tableau III. Gnération F. Campagne d1evage - avril/rnai 1983. 



In-door rearing! Elevage en intériear 
Character observed! 	 Out-door rearing/ 
Caract'ere obsers& 	

Son 	 Soaiu 	 Digloti 	
Elesage en pleiri air 

NO. of larvae brushed! Nb de larsen 

O Ia leve 

Total mortality (0)1 MortalitO torvie (5 
Pests! Parasites 

Predators / Prédateurs 

Pehrirre/ Pdbrine 

Flacherja/ Flacherie 

Grasserie/ Irasseri v 
Muscardine/ Muscardine 

Larval duration (days)/ Dure de la 

yériode larvaire (joars) 

Effective rearing rate (9)! Taux effectif 
d'levage (9) 

Fecundity (Egg/laying)! Fêconditb )oeuf/ponte) 
Weight of cocoon (9)!  Poids du cocos (g) 
Malef MOles 

Female/ Femelles 

Weight of shell! Poids de la coque soytuse (g) 
Male! M9les 

Female! Femelles 

Silk filament length (.ts)/ Longueur de la 
bae (a) 

Reelability (9)! Dévidabilit (9) 

Denier! Oenier 

300 300 300 

77.00 89.00 85.00 
0.00 0.00 0.00 
7.40 5.00 3.00 

13.78 6.00 23.00 
47.00 52.00 59.00 
8.92 25.00 0.00 
0.00 0.00 0.00 

27.00 30.00 0.00 

	

23.00 ± 2.64 	11.00 ± 1.00 	15.00 ± 2.00 

	

168.00 ± 5.43 132.00 ± 8.45 	175.00 ± 3.60 

	

4.10 ± 0.53 	4.27 ± 0.44 	4.17 ± 0,37 

	

5.26 ± 0.22 	6.80 ± 0.23 	6.56 ± 0.96 

	

0.37 ± 0.04 	0.32 ± 0.04 	0.30 ± 0.05 

	

0.47 ± 0.09 	0.42 ± 0.05 	0.50 ± 0.07 

	

385.00 ± 6.26 420.00 ± 29.05 	190.00 ± 9.16 

	

63.00 ± 2.64 	71.33 ± 3.32 	57.66 ± 2.34 

	

3.14 ± 0.08 	4.30 ± 0.44 	3.62 ± 0.22 

No outdoor 
rearing! 

Pay d'levage 

en pleis air 

Table TV. F5  generation. Season - June/July, 0983. 
NJ 	 Tableau IV. Génératson F0 . Campagne d'levage - juin/juillet 1983. 
NJ 



300 	 300 

78.00 65.66 

0.00 0.00 

0.00 0.00 

35.65 29.56 

41.66 36.00 

0.33 0.00 

0.56 0.00 

26.00 26.00 

21.6711 	6.4é 34.34 ± 	5.06 

123.00 ±10.53 129.00 ± 	15.40 

4.79 	0.57 3.51 ± 	0.59 

6.11 ± 	0.59 4.99 ± 	0.34 

	

0.52± 0.11 	0.36± 0.06 

	

0.54± 0.08 	0.45 ± 0.09 

	

301.15±55.15 	289.22 ± 37.19 

	

49.89 ± 5.88 	48.61 ± 4.97 

	

5.33± 0.54 	5.15 ± 0.72 

In-door rearing! Elevage en intérveur 

r.haracter abservey/ 	 Out-door revring/ 

Caract'ern ubserv 	 Elevage en p1cm air 
Sam 	 aoalu 	 Og1ot 

90 	of 	larvae 	brunedf 	b 	se 	larvea 

I 	Ia 	leve 
300 

lotal 	,ortaji 	Morav.: 	:te ( V 79.00 

aests/ 	Parostes 0.00 
DrnOotOCS/ 	Prudater 0.00 
a.rjO e/ 	PébrHe 31.66 
r ac h er i a / 	c:c,n_. 46.00 

iasserief 	rassern 0.33 

Muscardjne/ 	Musardl.in 1.00 

arva1 	duration 	(aays' 	r9e 	ae 	a 

piriode 	lorvoire(jovru 
25.00 

Effective 	rearing 	rate 	';)/ 	buy 	eFfectif 

délevage 	(Z) 
+ - 21.00 53 

Fecundity 	(Egg/laying)! 	°iconditf 	(oeuf/ponte) 149.00 	± 18.52 

Weight 	of 	cocoon 	(9)/ 	folds 	du 	cacon 	(g) 

Male! 	M9les 4.80 ± 047 

Female! Femelles 5.69 ± 0.86 

Weight 	of 	shell! 	Poids 	de 	Ia 	coque 	soyeuse 	(g) 

Male! 	M9les 0.54 ± 0.06 
Female! 	Femelles 0.53 	± 0.08 
Silk 	filament 	length 	(mts)/ 	Longueur 	de 	la 304.48 	± 66.02 
bane 	(a) 

Reelability 	(9)! 	Dividabilité 	(9) 49.88 ± 5.74 

Oenier/ Denier 5.07 	± 0.75 

Table V. F6  generation. Season - Aug/Sept, 	1983. 
Tableau V. Gnêrarion F1  . Campagne d'].evage - Aot!Sept. 1983. 



Characters! Caractires Indoor! 	lntérieur Outdoor! Plein 	air t-values/ valeurs 

Effective rearingrate 

laun 	effectif 	d'ilevage 	(%) 
27.82 ± 13.37 17.68 ± 12.43 0.78* 

Fecundity 	(egg/laying)! 

Fcondité 	(oeufs/ponte) 
135.00 ± 9.89 119.30 ± 81.64 0.39 NS 

Pest 	and predators ()/ 

Nuisibles, 	prdateurs 	() 
5.31 	± 1.36 15.27 ± 	4.63k 237 

Diseases! 	Maladies 	(%) 18.44 ± 9.31w 8.01 ± 	6.06 1.89" 

Cocoon weight! Pds du cocon 

cocon 	(g) 

Male/ NOles 3.96 ± 0.27 3.28 ± 	2.15 0.63 NS 
Female! Femelles 6.51 	± 0.31" 4.97 ± 	3.27 0.95" 

Filament 	length 	(mts)/ 

Longueur de 	Ia have 	(a) 
388.22 ± 29.02 417.00 ± 39.17 0.56 NS 

Reelability 	()! 

Dvidabi1it6 	() 
66.79 	± 2.02 53.78 ± 	35.82 0.73 	IfS 

o P< 10; 	•< 25; 	0P< so 	NS non significant 

Table VT. Compararive analysis of indoor and outdoor rearing. 

Tableau VI. Analyse comparativr de LéIevage en lntérieur et de l'élevage en 

plein air. 
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t-values/ valeurs t 

Sam vs Soala 	Son as Digloti 	Soalu vs Dig 

0.72 	85 0.63 	MS 0.24 MS 

0.20 	MS 0.43 	MS 0.28 MS 

0.01 	MS 0.01 	MS 0.01 MS 

0.85 1.46 0.67 MS 

0,72 	MS 0.18 	85 0.09 65 

1.55* 1.09 0.22 MS 

Characters observed! 

CaractOres observOs 

Total mortality (oi)/ 
Mortaliti totale (9) 

Pest and predators (9)! 

Parasites et prédateurs (9) 

Diseases! Maladies (9) 

Larval duration (days)! 

POriode larvaire (jsurs) 

Effeccive rearing rate (9)1 

Tuax effectif d'Olevage (9) 

Fecundity (eggs/laying)! 

Flconpiti (oeufs/psnte) 

Cocoon weight! Pdv dv cocon (g) 

Male! Miles 

Female! Femelles 

Shell weight! Pds de la coque (g) 

Male! Miles 

Female! Femelles 

Filament length (mts(/ 

Longueur de Ia bave (m) 

Reelability/ DévidabilitO (9) 

Denier! Denier 

Indoor rearing/ tlevage en intérieur 

Som Soalv Oigloti 

78.08 	± 	9.34 71.36 ± 	20.58 73.80 ± 	13.87 

9,06 ± 	11.51 7.85 ± 8.90 6.58 ± 	7.94 

18.06 ± 	14.25 17.96 	± 	12.94 18.29 	± 	12.32 

28.33 ± 	2.36 24.50 ± 	12.16 19.16 ± 	14.92 

21.91 ± 	9.32 28.65 t 20.65 23.41 	± 	17.35 

144.16 ± 	13.64 108.50 ± 56.39 116.16 	± 	61.18 

4.17 	± 0.48 3.56 	± 1.79 3.25 ± 1.62 0.81" 1.35 0.31 	MS 
5.58 	± 0.68 5.44 ± 2.69 4.94 ± 2.48 1.00.. 0.86* 0.33 	MS 

0.62 	± 0.13 0.32 ± 0.17 0.27 ± 0.14 0.63 2.14 0.62 MS 
0.69 	± 0.10 0.39 ± 0.19 0.37 ± 0.20 1.12 1.22 3.18 	MS 

392.62 	± 58,70 333.55 	±171.12 301.87 ±155.19 0.79" 1.34- 0.33 	65 

63.19 	± 7.51 54.15 ± 27.97 49,79 ± 25.54 0,76** 1.28 0.28 	85 

3.95 	± 3.88 3.79 ± 1.98 3.57 ± 1.96 0.15 	MS 0.38 	MS 0.19 	55 

P <10%; 	•*P< 25%; 	eamp <50%; 	MS 	non significant. 

Table VII. Comparative analysis of the rearing performance on different food plants. 

Tableau VII. Analyse comparative des résultats délevage our différentes plantes hôtes. 



Traduct ion 

ETUDES SUPPLEMENTAIRES SUR LELEVAGE EN INTERLEUR DU VER A SOlE 

MUGA ANTHERAEA ASSAMA WESTW. (SATURNIIDAE : LEPIDOPTERA) 

K. TRANGAVELU* et A.K. SAHU 

Regional Sericuitural Research Station, 
Tltahar - 735 632 (Assan), 

mdc, 

La technique de "l'dlevage cellulaire" qul est ddveloppde pour 
l'dleoage en intdrieur du ver a sole muga, Antheraea assama 
Westw. convient d 1 'élevage du muga pendant les différentes sai-
sons de l'annde. Des dtudes approfondies indlquent une amelia-
ration du taux effectif d'Cleuage, du poids du cocon femelle et 
de La fdcondltd, par rapport a i 'dievage en estdricur pour les 
saisons correspondantes. Parmi les plantes utilisdes comne 
nourriture, Le soalu senIle tre 'nieux adaptC pour un Clevage 
efficace et les caractéristiques du cocon sont supdrleures 
loroque l'dlevaqe est effectud our corn. It senIle n'y avoir 
aucune "ddgdndreocence" Cu fait d'un Clevage continu en plaine. 
D'autre part, La mycose peut etre cause de morralitC ches le ver 
a soLe muga et cc point mCrite une étude approfondie. 

INTRODUCTION 

tine etude a dj 	été faite prsentant les essais réussis de I 'Ievagc du ver 
sole muga semi-domestiqué (Antheraea assama Westw.) en intrieur ainsi que cur les 

conditions dIevage en intérleur (Thangavelu et Sahu, 1983). Puisque Ic ver h soie 
muga est polyvoltin (Seitz, 1933), II est essentiel de poursuivrc I'élevage Lout 
au long de lnnnée atm 	daugmenter Ia production de graines ef de maintenir Ia con- 

tinuité de IespLce. flien quA y ait de S ir 6 g6n6rations par an, deux seulenent 

sont partrculihrement appréciées pour I'éievrge commercial (Chaudhury, 1981). Leo 

deux 61evages cornmerciaux sont ellectués pendant les mols d'Avril-Mai (printemps) 

et Octobre-Novembre (automnc) chaque année, car les conditions climatiques de ceo 

deux saisons sont plus lavorables a Is culture du muga. I.e climat de I'Assam est 
sub-tropical et les facicurs mtorologiques cannot rnormément pendant leo dif-

férentes saisons. Aussi a-ton ressenti Is récessité dellectuer Un cievage on inté- 

Regional Mugs Research Sr.rrion, Hirsa 7111 125, Assam. 
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:ieur, e., isaoc ice mmes techniques pendant Les ditforentes saisons aim cc 

decider de [a iaisabilitC et de lopportunitC de ccx techniques. 

MATERIEL ET METIIODES 

Six generations on rout, ont CtC Clevées en intCricur on utilisant La technique 
mont ionnCo plus haut (Thangavelu et Sahu Op. cz) dOctobre h Nc,vembro 1982 (géné-
ration F!), dAot a Septembre 1983 (gCnCration F6) sans discontinuer. les graines 
mugs ont etC prCparCes on une seule lois a partir de graines rCcoitCes dans les Cle- 
vages locaux do Titabar (26.44°N 	94.400E), pour lClevage de Ia premiere gCnCration 
et ensuite dies ont CLC prCparCes et multipliCes 	partir de Ia mCme soucho peren- 
tale. Get essai a pour but l'Ctude de La dCgénCrescence do Ia race du ver é soie muga 
(Chaudhury, o. cit. ). i'Clevage en extCrieur du ver 	soie muga tel qu' ii est pratiquC 
par les éleveurs traditionneis du haut Assam a etC Cgalement eflectuC cur Ic corn 
(Machilus homhycina King) afin do pouvoir comparer avec les rCsultats de lélevage 
en intérieur ; une analyse statistique des donnCes a etC feite. Par suite de circons-
tances imprCvisibles, lClevage en plein air na pu so poursuivrc pendant icc 5erne 

(Juin-Juillet 1983) et hème (AoCt-Septembrc 1983) gCnCrations, aussi les rCsultats 
des Ctevages des gCnérations F5 et Pb n'ont pas Pu Ctro pris on compte pour Ia com-
paraison et l'analyse statistique. Au cuurs do l'expCrience en intéricur, to ver 
soie mugs a CiC nourri avec trois pianles principalos : Ic corn (MaChtliiS 	bornhycna 
King), Ic soalu (i(tsaea poiyantha Juss) et Ic digloti (Litsea ea(écifolia Roxb.) 
afin de dCterminer La plante nourriciere Ia mieuxsdapteea lélevage en intCriour. 

RESULTATS El DISCUSSION 

Les rCsultats de I'Clevage de la preiiiiere gCnCrario,i (Oct.Nuv. 1982) sont dCj 
parus (Thangavelu et Sahu, Op. c(t .) et ne figurent doiic pas dans cot article. Les 
rCsuitats des gCnCrations P2 i Pb soul prCseritCs dans lee tableaux I ui V et lanalyse 
comparative entre les Clevages intCricur Cr extCricur dans Ic tableau VI. Lanalyse 
comparative des rCsultats déievages eflectuCs avec los trots plantes nourriciCres 

est présentCe dans Ic tableau VII. Les rCsuiiats indiquent un taux de mortalité 
larvaire de 1007, dans lélevage en intCrieur seulement avec soatu et digloti pendant 
iii deuxiCme g6ne1ration (Jsnvier-FCvrier) et dans lClevage en exrCrieur pendant is 

troisiCme gCnCration (Mars-Avril). LClevage esLCrieur a Cté eltectuC sur is plante 
scm. lanalyse comparative (Tableau VI) indique que to taux ettectil dClevage 	(ERR) 
et Ic poids du cocon femelle sont signilicatifs cu seuil do 57, l'amClioration Ctant 

observée dans lélevage en intCrieur, alors quoti note une lCgCre diminution de La 
longueur de Ia have dans I 'Clevage en i ntCrieur. On av;n it noiC plus haut une lCgere 
diminution de ['oviposition due 	lClevage on intCriour, pour Is gCnCration El, mais 
Ia suite des experiences a montrC one amClioration do hi tCcondiC et d'autro part 
lee differences de fCconditC, du poids du c000n male cc do is d(-vidabil [tC no sont 
pas signilicatives (Tableau VI). La mortinlitC larva i ry due aux parasiLes et aux prC-
dateurs est moms importante dims l'Clevage on innCricur 01 l'incidence de maladie 
est infCrieure dans lClevage en plein air. Parmi les maladies, is Ilacherie (binctC-
rionne), is pCbrine (prnn'zoairc) et lii grasserie (virale) sort les causes les plus 
IrCquentes de mortalitC, slurs quo Ia rnuscardine est observCc moms souvent (Tableau 
I i V). 	a mycose n'atfent.e pas A. OSOWSO (Jolly, Pf. a7, , 1979) et donc cot article 
est 	Ic premier rnnndant comple de I incidence des maladies cryptigemi quos sur Ic ver 
a soie Innuga. 0 autres etudes souL en curs sur hi nat Lire des dommages et leur i don-
tilication ainsi quc Ic mode dinlectin du pathogenic. 

Le taux ellectif d'Clcvage vane bmaucoup scion ic's diflCrcnntes saisons dCle- 
cage. 	Colui -ci 	est 	nssoz 	Clove 	pendant 	Is 	gCnCralion 	II 	(Octnnhre-Novembre) 
(Th;nnngive Inn 01 Satin (4). CJ. ) et P4 (Avri I -Na i) (Tableau ill). Ccc deux gCnCral ions 

ropresentont les rCcol Les cummerc iales d 'inulomne oL do printcmps. Les autres sal sons 
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0€ sont 55 Isvorables i Is culture mugs ci les élcv.iges mugs no sont conduits que 
pour augmenter Is multiplication des graines, confirniant sinsi Ia croyance populaire 
qui sflirmn que los élevages mugs de printemps 01 dautomne 5ont los plus favurables 
a La culture mugs. Le taux dilevage effecrif est reLalivement has pendant l'hiver 
(Janvior-Février) et l'été (Juin-Juillet), on évite done l'élevage commercial pendant 
ces saisons. A part Ic laible taux effectif délevage, les cocone produits pendant 
les saisons défavorsbles soul légers avec un fort pourcentage de blaze. Ils sont done 
peu apprAciés pour Ic dévidage commercial. Juste avant les deux récoltes commerciales, 
ii y a deux récoltes importantes de graines, cost-a-dire au debut du printemps 
(Mars-Avri I) ci an debut de I 'automne (Aot-Septembre). Pendant ces saisons Cgalo-
ment, l6levage du mugs nest pas favorable. aussi léfovage est-il fail surtout pour 
le grainago. Daprès notre étude le taux d'élevage et Len caractéristiques dii cocon 
sont meillours seufemcnt pendant les gCnérations El (Thongavelu et Sahu. Op. cit.) 
ci F4 (Tableau Ill). Los laibles performances des suites gCnCrations sont at-
tribuables aux lacteurs saisonniors et naturels. Cello étude Ctsblit done quo left-
vage en intéricur est indiquC pendant plosleurs saisons. 

La tendance chez le ver 	soie muga a Ia dégénérescence apras une no deux génC- 
rations dans les plaines (Chaudhury, op. cit.) n's pas etC expérimenLée et Ciudiée 
dans Le detail. Au cours de noire recherche, les graines obtenues des éleveurs locaux 
ont CIC utilisCcs pendant toute La dorée de 1 'experience et six gCnérations ont êté 
élevCcs dans les plainea du haul Assam (Titabar). Les rCsultats d'élevage sont meil-
leurs chez Ics gCnCralions Fl (Thanganvelu et Sahu, Op. cit.) et F4 (Tableau Ill). 
ft laiblo taux dClevage 01 les qualitCs mCdiocres de cocon obtenus pour les génCrs- 
lions F2,F3,F5 ci Ft sont dOs 	Ia mauvaise saison et U no semble pas y avoir dCgC- 
nCrescence de Is race. II eat possible que 1€ faible taux eflectif d'Clevage obtenu 
pendant Ia mauvaise saison sit etC interprCtC cornme une "dégénCrescence de Ia race. 

Le vet S sole mugs est polyphage (Soitz, Op. cit.) ci nous avons donc Ctudié 
quelle est In meilleure des trois plantes nourriciCres principales (som, soalu et 
digloti) pour I'Clevage en intCriour. Les rCsultats monirent que Le taux effectit 
délevage est meiLleur lors de l'Clevage sur soalu, cependant Ia difference avec les 
deux autres pI,irites nest pas t rCs importalite (Tableau VII). Le pids du cocon, le 
poids de Is coque soyeuse • La longuoiir du filament, La dCvi dab i lit C ci La I Ccondi t C 
sont moilteurs lors de lClevage sur som (Tableau VII). i.e som et Ic soalu sont done 
prCfCrables an digloti comme plantes nourriciSres bra de lClevage en intAricur. 
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Rlactioci de dilflrecires soothes dii ver b snie Bam/icx mor' au virus kenchu. 

Indian. Sent., 1985, 24(2), 60-73. (E) 

PI1ADI P KIIMAK, J011Y N. S. • SAMSON M. V. • VENKATA REDI)Y V. 
Studies on reduction of Infestation by uzifly, Tricholyga bombycis Beck on pre-spin_ 
fling and spinning silkworm, Bombyx Mori L. with chemical dusting. 
Etudes stir ha rlduct (on de I infestation par Is mouclic ouzi ( Tnicholqa bomhucts 
Beck) du ver it see f6cmi.x ,iii' 	so stade dii I I lage Pt pri_ Ii Isge , par s.iccprcicdr.-ige 
de produits chimiques. 

Indian J. Sent., IONS, 24(2). 51-57. (F) 
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?RADTP <1IN1Ai, VNKAFA REIIOY V. , REfIADEVI O.K. • JOLLY H. S. , DATTI\ R.K. 

Ovicidal activity of diflubenztiron on the eggs of uzifly, Tricholyga bombyciir Beck 

(Oiptera 	Tachinidae). 
Act ivi t é civic ide du dill uberizurone srir los iierils do is mouche 0115 it' icizolyqa bomh!-
cia Bcck (DiNers : Tachirildac). 

Indian J. Seric. Sc., 1985, 24(2), 58-61. (F.) 

SATO K. , I4ATA1IA13E H. 
Sporogonial sequence in microsporidieae pathogenic to the silkworm, Rombyx mon. 
Sequence sporogon i quo dana los mi c rospor idi ce's  paLhog'nes pour Ic ver It so o Bombyx 
mor. 

J. Seric. Sd. Jpn., 1986, 55(I), tO-in. (J, j) 

SATO K. • WA'I'ANABE Ii. 

Pathways of oral infection with four microsporidieae in the silkworm Bombyx mon. 
Parcours de 1' inlecrion iir;ile par quatre microsporidics chez le ver Ii sole Bombyx 
r?rorl. 

J. Seric. Sci 	Jpn. . 1986. 55( 1), 17-22. (J.j) 

SEKI H. 
lnterstrain differences in the resistance to the infection with donsonucloosis virus 

(Yamanashi isolate) in the silkworm, Bombyx mon. 
DiflCrence scion les souches, de Is résistance Ii I 'infection par Ic virus do Is den- 
sonuclbose (isotat do Y,inranasbi) chez Ic ver 	sole flornhy;r mon. 

J. Seric. Sci. .lpn. , 54(6), 445_448. (J,e) 

SIIAMACIIAI1Y, JOLLY M.S. 

Observations on the pattern of egg dryage in three silkworm breeds of Bombyx mon. 
Observation des caractéristiques do sCchage des ot'uls chez trots sriuches do ver 
SOlO Bombyx men. 

Indian ,J. Seric., 1985, 2412), 81. (E) 

SIIEN W. 
The influence of rearing temperature in 5th instar on the nutritional metabolism and 
dietary efficiency. 1) On the ingestion and utilization of dry matter in mulberry 
loaves. 
Influence do Ia temp6ral itro d C I evagc' ,'cu 	1ge sur to met abel isnce hUt r I Li onne I 
CL 	I 'vfficacifC, 	a I imerti .i ire. 	I ) 	Ingest ion 	Ct 	ilL I I i sat ion do Is mat i4re 	sbche 	des 
ICLIllICS do murier. 

Canye Kexue, 1981, 11(6). 201. ((;) 

SIJIIAS Y. , IIEVAIAH M.C. 
Studios on the effect of insecticide sprayed mulberry leaves on silkworm Bombyx mon. 
Etiich' ito 	litter des Ieui lies di' micrier vapiirisees d'insei:l icide scir Ic ver 1i sole 
Rem/yr mor. 

lest i ci des, 1985, 191101 . 51- 54. 1 F. 

240 



80.byi i1evaq 

TAKEDA S. 

Effects of egg incubation and rearing conditions on the development of 3rd instar 

larvae of the silkworm, Bombyx man, reared on an artificial diet. 
Eficts des conditions dincubat inn des oeuls ci (1levsge cur Ic di'eloppement des 

larves du 3me 3ge du ver ) soir Bombyx rsori eLev6 cur aliment art iliciol. 

J. Soric. Sci. .Ipn. , 1985, 54(6), 482-487. (I,e) 

TAKIZAWA 1., TANAKA K. 

Relationship between reflection intensity and phototaxis in newly hatched larvae of 

the silkworm, Bombyx mori L. (Lepidoptera : Bombycidae). 
Relation entre lintensit de 	riflection ci In 	phototaxie chez los larves no- 

notes du ver A soie Bonmoix mor. 

J. Fac. Text. Sci. & Tech., Shinshu Univ., 1985, 93, Ser. A, RinI., (24), 1-9. (E) 

WANG V., ci al. 

The properties of the virus causing Ilacheria to silkworm Bombyx mori in some areas 
of Shandong Province. 

Propriits dii virus responsible de La I lacherie chez to ver 	soie Bombyx mori dons 
certaines parties de in Province de Shondong. 

Canve <exile, 1985, 111'). 217. (C) 

WANG Z. • ci il. 

Studies on the occurence conditions and control of Dipiosis mori Yokoyama. 
Etudes stir los conditions dapporit ion et Ic contrle de fliplosis niori Vokoyama. 

Canye Koxue, 986, 12(1). 6. (C) 

ZHANG C., et al. 

Studies on the time of last and first feeding of Bombyx sari. 1) Relationship with 

some economic characters and sensitivity to virus 

Etudes soc li dote du premier ot du dernier repas chez Bombyx muon . Relation avec 

quelques caractSres eTonomiqucs et Ia seiisibiliLe oux virus. 

Canyc Kexue, 1986, 12(1), Ii. (C) 

ZIIUANC U., et al. 

A preliminary study on the dietary efficiency in different silkworm varieties. 
Etude prlirninaire de I 'efficacit6 alimentaire chez diffrentes varii<tEs  de ver 

so i C. 

Canyc Koxue, 1986, 12(l), 10. (C,e) 
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Séricigènes non-mfirier : élevage, nutrition, 
pathologie. 

Non-mulberry silkworms : rearing, feeding, 
pathology. 

CANDELAS C. C. . 01(T) 7. A. . MDII NA C. 
The cylindrical or tubiliform glands of rvephiia clavipea. 
C1 indos cyl indr i quo iu tiihruLi i res de /epbla clavipes. 

.1. Exper. Zoology, 198, (217). 281-285. (F) 

DEVAIAII M.C. . RAIASII1(KHARCOIIIIA N. • YEI.SIIETTY SODAS, CDV I MOAN N. 
Growth and silk production in Sainia cynthia ricini Boisduval fed on four different 
host plants. 
Cro ssan - e et product on dr soie dies Samic cgnthi'a ricini 	No) sduva I ulevés our 
qua t do p I on t Cd usi rr C: C res dill ( ruuites 

mdi our .1. Ser (c. 	083 	24(1), 	I (-'33. (F) 

DI NC .1. 	Ct al.  
Infectivity of rrricrosporidia of Fentania ocypete Bremer to the larvae of Antheraea 
pernyi. 
lnlec'Iuvite d's rnicrspridies de Pentonia aol/pete 	Bremer envers Ics l;urves do 
AiDJhTi'aea pornz/ ' 

C,unye Kexoic, lQllh, 	2(1), 48. (C) 

InStil K.L. 

Some observations on courtship and matir.l,  behaviour of cr1 silkmoth. Sainia cynthia 
ricini. 
Quciques 	hservnt ion, sur lu pan I ad' CL 1 ncciuup lement dii pap i I I on Cr) 	arniTa cyn) hia 

Inn i,tii 	I. Sun i 	. , 	1485, 	24( I I 	18-21 . 	F. 

MA W. , ('1 ai. 
The relationship between aerobes and the flacheria of Chinese trusser. 
Relations errtre lu-s aulr,hies nt Ia I Ion'heriv dii vn'r .3 sic luioh cLimb. 

Canyc Kexue, 1983, liii), 231. (I:) 



Non-mulberry Si Ikwrss 

SPIVATSAVA A.I). • MISRA S.D. 
Effect of crowding on fecundity of eri silkmoth Philoso.mia ricini Hutt. 
Elfet de Ia surpoptilatirrir sur Ia fécondi tn thu papi lion ori f'hjloaaji.a riconi Hutt 

Indian J. Seric.. iqai, 24(1). 41. (8) 

ZIIANG C. • et al. 
Studies on the disease—resistant mechanism and its substances in Antheraea pernyi. 
Etudes sur le mcanisnoe de resistance ntis maladies et ses substances chez Antheraea 
pernyi. 

Canye Kexue, 1985, 11(4), 226. (C) 

ZUANC C., et al. 
Studies on disease-resistant mechanism and disease-resistant substances of Antheraea 
pernyi. 11) Comparison of Induced antibacterial activities in diapausing pupae of 
the different races of Antheraea pernyi by injecting with Streptococcus pernyi. 
Etudes sur Ic mcaniome de resistance aux maladies or leo substances de rCsistance 
aux maladies de Antheraea perny,  . 11) Comparaison des activitCs antibactCrionnes 
induites cliez les nymphes diapausarites de diffCrcntes races de Antheraea pernyi par 
injection de Streptococcus pernyi. 

Canye Kexue, 1986. 12(1). 43. (C.c.e) 

ZHIJ S.. et al. 
Studies on the utilization of the hybrid vigor of eri silkworm. 
Etudes sur l'utilisation de In vigueur hybride du ver 	soie en. 

Canye Kexue, 1986, 12(1), 52. (C) 
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Vers a soie : génétique. 
Silkworms: genetics. 

BOOPATIIY IS ., (ILci IIIIKR F SIINAN T.S. 

Mutagenic effect of dierhyt sulfate (DES) on mulberry silkworm, Bombyx mori L. 
Efmer mutag6ne cIa diiLhyl sulfate (DES) sur in ver 4 soie (1u  mricr  Boarbyx mori L. 

Indian J. Scric., 1985, 24(3), 25-31. (E) 

HE S., oF al. 

The breeding of mulberry silkworm race "532' and its polyway hybrid for summer-autumn 
rearing. 

Selection do Ia race '"532' cIa ver .5 sole dti niCrier et son polyhybride destine 4 
F'Clevagi' d'tC-auromne. 

Canye Kt'xue 	1986,  12(3) , 24. (C) 

JEONG W.B. . CIIANG K.Y. , IIAN K.S. • KIM 2.9., PYC K.D. , CluING II.V. • RYU S.C. 
Genetic analysts by diallel crosses in Fl generation of silkworm, 130mbyx mon. 
Anti lyso gCiier iqrie par C r i SOmOlit s dial 1' I iqueq chez itt geT ration Fl do ye r 4 so e 
Botnby,r mor 

Korean J. Seric. Sci., 1986, 28(3), 26-29. (I<,e) 

FULl ATTO S. T. 
Mulberry 	Hybrids with higher yield. 
HUt icr - Ilvbr I ties plus product ifs Is. 

Cans cIa Agr icul ura . 	9145. (4), ii . (Pt) 

MIIKAKAMI A. 

Genetical studies on the hereditary mosaic (ma) strain of /3ombyx marl: mosaicism and 
fashion of meiotic divisions Inoogenic cell. 
Etudes gUnUt I qucs stir is souche 4 moss ique hCrmdi ra ire (mu) de flors5mp- omo' 	: mush- 
cisme ci mode do division mm mit quO chez los ccl lulos ovmmIZm•niaues. 

Ann. Pep. Nat. Inst. Gene. Japan. 3984, 17. (l) 
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MURAKAMI A. 

('.enetical studies on the hereditary mosaic (mo) strain of Bombyx mori: the appearance 
of polyploids. 

Etudes génétiques sur In souche A mos;iTque hrédita ire (n,o) do Bornbyr 'non : Appari-
tion de polyploides. 

Ann. Rep. Nat. Inst. Gene. Japan, 1984, 38. (K) 

MIJEAKAMI A. 

The second case of a chromosome specific instability in the silkworm, Bombyx mon. 
Second cas dune instabilit6 chroniosomique Spt'ci[iqIIe chez Ic ver A soie Jiombyx mon. 

Ann. Rep. Nat. Inst. Gene. Japan, 1984, 41. (K) 

SONG C. • et al. 
The breeding of silkworm races °Qingsong" (Green Pine) and 'Haoyue" (Bright Moon) 
for spring rearing. 

Slection des races do ver A soie "Qingsong' (Pin Vert) et "Ilaoyue" (Lune Brillante) 
pour l'levage do printemps. 

Cnmmye Kexiie, 1985, 11(4). 205. (C) 

STRUNI4IK0V V.A. 

The genetic principles of heterosis and combining ability in the silkworm. 
Les primicipes gnbtiques do I'hk6rosis et los possibili1s do cornbinnison chez Ic 
ver A soic. 

Genetic, 1986, 22, 229. (E) 

TAZIMA Y. 

Environmental mutagenesis: a view from the study of the silkworm. 
Mutagenbse environnomentale : vision A part ir do I 	lude do ver A soie. 

IN Genetics : New Frontiers, Proc. Int. Congress 11th, 1983, (3). 41-52, ed. by V.L. 
Chopra Oxford 1811 Publishihg Co, New Delhi, India. 

ZIIAO J. • et il. 
The hereditary variations of Antheraea pernyi alter treatment with DNA from Dictyo-
pl000 japonica. 
Len variar ions hrnditnires do Antheraea prnpi apr6s triitement avec 1ADN do 
Dictyoploea ,iapon ca. 

Canye Kexue, 1985, 11(4). 211. (C) 
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Vers a soie : physiologie, biochimie. 
Silkworms: physiology, biochemistry. 

AKA I II. 	YAMI 'PA T. 
Distribution and excretion of a juvenile hormone (.JH) compound in Bombyx larvae after 

topical administration. 
Distribution or oxrtion dun compnst dhormonc' juvni1e chez lea larves de Bombyx 
aprs rdm,iistration iOpiqtiE. 

Nippon Dvi [rohut so K,nclio (Thkkr i aPi 	1985. 29( I ) 	85-87 - ( fl 

ATARVA D.0. . RARLYEV P. A. . KIJLIYEV P. K. , MIKIIA] 1OV V. S. 
Synthesis on single-stranded circular phage H 13 DNA by DNA polymerase of silkworm 
nuclear polyhedrosis. 
Synrhbsc dAl)N monocatnai ri oi rculai ri du phage 813 par I 'AItN polymbrase de Ia poly-
cdrose nirii ri dii ocr, attic. 

Binpolirn. KIelk,,, 985, 1(5), 214-240. (K) 

AWASTHI V.B. 
influence of juvenile hormone analog on metamorphosis of Philosamia ricini Hutt. 
Influence d 'anti I option do Phormone jtIvn I li stir I ;i mIamorphosc do Philooarnia rioion 
Mutt 

Enlointot., 1Q85, 10(2) 165-169. (K) 

PtORISOVA I:. • VOIIONOVA 5.5. • SAKIIATOVA K. , RIRYUKOVA N.V. 

Activity of aminoacyl tRNA synthetase in silkworm eggs. 
Activit6 amintacol-iRNA syntliitse rhoz lea oeufs do ocr i aoie. 

LZV Akad. Nauk. Turkm. SSR, Sir. Iliol. Nauk. , 1989, 3. 18-22. (II) 

0081,83 .1., CI.,AF1KSON S.C., FUIIRNIKII A. • I;LIERIN M.A. 

Sequence of a glutamic acid tRIA gene from Bombyx mon. 
Squence d 'tin ghuie do I ' MINt do I ' at ide p1 utani i quo do P( rrfx mor. 

Nucleic Acid Research, 1986, 	4(41, 1910. (8) 
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hycin(c 

F.C1ICII I N. • KI!R I YAIIA K. • [(A I MON II. 

high alkalinity and function of proteases of digestive juice from the silkworm, 
Bombyx mon. 
Alcalinit6 61vv6e ci Ioiiction des prritases do soc digest.if pravenani du ver 	sale 
Botnhzr niori. 

J. Sync. Sd. Jpn., 1986, 55(1), 46-53. (J,j) 

(;upTA S. • PATIIAK J. P.N. 

A comparative study of phospholipid fatty acids in germband stage of multivoltine 
and bivoltine hybrid races of silkworm. 

Etude comparat lye des cc ides gras phosphol I pi  des ;iii stade de hi bande germi tale chez 
les races hybridespolyvoltineset bivohtinos du ver t sole. 

Iliol. Bull. India, 1984, 6(1), 38-43. (F) 

HAMODRAKAS S.J. . ETMEKTZOGLOV 1., KAFATOS F. 

Aminoacid periodicitles and their structural implications for the evolutionary con-
servative control domain of some silkmoth chonion proteins. 

Priodicité des acidis cmins et leur implication striicturale dons Ic domaine de 
I'êvolution ou de li t.Onservation de certoines protines do chorion chez le ver It 
sal e. 

J. Mel. Biol. , 1985, 186, 583. (E) 

IIAYAKAWA Y. 

Inhibition of lipId transport in insects by a factor secreted by the parasite, 

B7ephanipe senicanise. 
Inhibition dii transport des lipides chez les insoctos par Wi Itiiteur s6cr6t6 par le 
parasite Blepharipe sos'carise. 

Febs Letters, 1986, 15, 122-124. (K) 

llORlE Y. . SIITNBO H. 

Partial purification and properties of 3-phosphoglycerate dehydrogenase in the fat 
body tissues of larvae of the silkworm, Bombyx mon. 
Purification pirtielle CL prnpnitis de Is 3-pliosplicglycêraie dihydrogenase des 
tissos dii corps gras des larves do ver It soft Romliix 'iior. 

AppI . Entomol. Zeal., 1985, 20(3), 282-291. (F) 

IIIIKII1IARA r. . SAT0 V. . N I 8111 7ONO S. 
Pharmacological studies on the gut movements of the silkworm, Bombyx mon. 
Etudes phsrmacologiqiiec cur les mtiuvement s de 1 1 host iii do ver Ii -nie Roinbyx marl. 

J. Seric. Nd. ipn.. 54(6), 488-694. (J.e) 

IlI(RKAIII,( I.E. • 110011 Nl.A. , NA1)KAI1NI V.B. 
Acid phosphotase activity in the testis of the erl silkworm. Philosoinia nicini Hutt. 
A histochemical study. 
Act i vii 	phiosplici iso cc (dc 	iiez los test icules du ver ii sale or i rhi7oW'nia ricini 
lint I. FA it 	hi St tic hi ni quo 

Current Science, 985, 54(11), 530-532. (K) 
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Physio1sqi, bincIrir,ri 

IZUKA T. 

Quantitative analysis of several low molecular antibacterial substances in the diges-
tive juice of 5th instar silkworm larvae. 

Analyse quorrritativo de plusiours substances ;rntihactriennos de bible poids mold-
cularro dons Iv sire digestil des larves de ver 4 sole air Sèrno go. 

J. Serie. Si. .lpn. , 	985. 34(6). 449-452. (J.o) 

IWAMA B., ASIIIIJA M. 

Biosynthesis of prophenoloxidase in hemocytes of larval hemolymph of the silkworm, 
Bombyx morl. 
Brosynt)rso du 1r prrrphermnlrrxrdasc choz les hémocytes de I 'hcmolymphe des larves du 
ver 4 sole Bonrc.r 'fl(Wi. 

Insect Bichoirr.. 1986, 16(3), 547-555. (E,e) 

uN .1.. ZIIAO N. • Ii Z. 

SI nuclease-sensitive sites in the chromatin of rRNA gene of the sitkwormAttaoua 
ricini : DNA conformatlonal change and transcription activity. 

Sites sensible S Ii riucleosi SI dons Ia chromotine du g4ne rRNA du ver 4 sole 
Attaous rein: : changenrent de conlormat ion do DNA et de 1ct ivi L6 de transcript ion. 

Shengwu Hurisue Yr, Shengwu Wuli Xuebao, 1985, 17(3), 459-462. (C) 

KAISSI,ING K.E. , KLEIN II. . 1W KIIAMER 	.J., KEIL l.A., KANAIIIIA S., IIEMBERCER J. 
Insect olfactory cells: elccrrophysiological and biochemical studies. 

Cellules olfactives dinsocto : 6tudes clectrophyslologiquos or. biochimiques. 

Mel. Basis Nerve Act.. Pro, lot. Morn. David Naclirnansohn. 171-183, ed. by J.P. 
Changeux, pub. lie Gruvlor. Berlin. 

KIGLICII I K. , AGI' I N. , KAWASAK I II. , KOIIAYASII I M. 

Developmental time-table for the last larval and pharate pupal stages in the silk-
worm, Bombys non , with special reference to the correlation between the develop-
mental events and haemolymph ecdysteroid levels. 
Tableau ile dvcIoppornonr pour le dernier 4go larvaire or prr-nvrnphirl chec Ic ver S 
sole Bo'nhi,x mon 	01 cnrrrlirr in avoc los chairgemeirts or le,  nivoarrx Cli ecdystéroTdes. 

Brill. Scric. Exp. Stal ion, Yotabe, 1985, 30(1), 83-89. (J,e) 

KILICHI NI., AKAI II. 

Increase of cocoon shell weight and shell ratio by ant i-Jll administration during the 
fifth larval instar. 

Augmontition du poids rIo Li coque soycuse or de Ia ric:hesso soyeusc par idminist ra-
tion donti-Ill poridaot le lrno .ige larvairo. 

J. Serb. Sd. ipn. , 1Q85. 54(6), 527. (1) 

KOIIYANOU S. . FBACOIII. IS F. 

Comparison of native and potassium chloride treated 40s ribosomaL subunits from the 
sllkmolh Antheraea pernyi and maumnals. 
Comporaisoir des sous-unit,',s rbbrrsorsiquos 40s irarurol los or do eel Is troitrs 	iii 
chlorate de potassium circe le ver 5 solo Ant herara pemnip ri choz los u11o,nrni1iros. 

Comp. Biochern. Plrysirrl., 1985, 825. 461-468. (K) 
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Physiology,  

KIIRIYAMI\ K., ECUCIII N. 

Conversion of the molecular form by alkaline treatment of gut protease from the silk-
worm Bornby.r mon. 
Conversion par tra 1 ternent a Ica I in de Ja fs'rmo inott', ulai re de Ia prorcast de i' i rites- 
in dii ver 	st1 i e Boml,y.r nsorz. 

Corn1). Biocitr'm. I'lrysiol. , 1985. 82, 575. (F) 

LOU Y. . L I U X. • WANC U. . ZFIONC W. • WONC Z. 
Mechanisms of interferon action 	5) Action of 21-5' oligo (A) in viva on insects 
(silkworm). 

Macan I smes de I • act ion de I mt i'rftron 	5) Ac: t i on des eli gt' (A) 7-5' in vivo chez 
leo insectes (verb soie). 

Sliengwu Huaxcie Yu Shengwu Win i Xuehao. 1985, 17(2). 281-283. (C) 

MATSIIIIARA F. • MASIII II. • SUZUKI K. 

Concentration of elements in organs and tissues of germ-free silkworm larvae fed on 
an artificial diet. 
Concentration d'lrnonts chee los organes or leo tisus de larves de ver 7t soie stoop-
tiqucs nourrios srvec sin aliment art ifici1. 

J. Seric. Sci. Jpn. , 95(1), 5-9. (.7.) 

MATSIIMOTO S., ISOCAT A. • SIIZIIKI A. 
N-terminal amino acid sequence of an insect neurohormone, melanization and reddish 
coloration hormone (MRCI1): heterogeneity and sequence homology with human insulin 
like growth factor 11. 
Scquence des acides anti nés N-terrni nails done nesiro-hormone d' i nsecte, 1 'hormone de 
mlstnissttion et de coloration rougetre (Mit(h) 	 St hornologie de 
ssquence aver le lacrour do creissanco ri do tvpcs iirsslIno hscmaino. 

Fobs Letters, 1985, 189, 115-11E. 

MATSUfIOTO 1., 7.1W Y.F.. KIIItISU K., AKA! II. 
Effects of anti - juvenile hormone on mixed infection of infectious Ilacherie virus 
and bacteria in silkworm larvae. 

El lets d one ant i-ho rini'no 	sivtri i Is o u r I ' infect ion iii i ste par Ic vi ru s de 1 a Ii ache rio 
i nil cot i euse er par des hart iris's chez los I a rves de ocr 	so 10. 

5cr Ic. Sri . Ijin. . 1986,   550), I 

Ml KIIAI Lith' V. s . , ATAI:vA 1.0., MANIVFV K. A. . KI1Ii.YI:V P. K. 
Changes in DNA polymersr'se activities in pupae of 	s' :5  lkworm Bombyx mori after 
infection with nuclear polyhedrosis Virus. 
Vsilvt is r, 	sI ' .sc1jciis 	us 	I 'SON pstivns1rass' rluoz 	les u'Isrs'iI isis's clii ver 7i 	soie Bo,nby 

,nor, api-es in I oct ion psi r Is' virus de I a iu  I vuulruusi ntis I 6;. ire. 

.1. 	(t'ii . Vi ro I . , 1986, 67, 175-179. 1 E 

NAKAVANIA Y. . ill I CEll' K. 
Tire isozymes of the it-gluciusidase in the midgut of the silkworm, Bombyx mon. 

i suzvnuss dc Is 8-  glurosidasu 	d(, 	I ' inrisi In du ocr A solo Rem/yr non. 

J. Srlc . Sri. Jpn., 	986, 55(1), 81-82. (.1) 



Physioloqie, biochiie 

OCAWA 11.  , NAGAMIIF1A V. , I Sill GUR() I 

Inhibition of cinnabarinic acid formation in the presence of manganese ions by redu-
cing substances and recovery by riboflavin. 
Inhibit ion do is format i sn do I sc ide c nabr i quo en presence d ions 	mang;inèse 	par 
des substances rsductr I rio et rcuprar ion par is r i bof isv inc. 

Fujits (;akuen lgakkaislii. 1985. 9. 167-171. (J) 

()SANAI N. . YONEZAI4A V. 
The occurence of free methylated amino acids especially N-E-.trimethylyslne, in the 
silkworm Bombyx mon. 
Apparir ui dacides amuses libres niCthylCs, en particulier is N-E-trimthylysine, 
chez Ic ver l soie Bombyx mor. 

Cornp. Biochem. Phvsiol. . 1985, 82, 569. (E) 

PARK ll.J. • NOON J.V. 
Comparative studies of digestive fluid protein of silkworm, Bombyx morilarvae reared 
on mulberry leaves and artificial diet. 
Etudes comparatives our ls protCines do suc digest ii do Farves do ver 	soie Bombyx 
mors ClevCcs sees des feullies do mGrier et avec un aliment artificiel. 

Korean J. Sc'ric. Sri. 	1986, 28(1), 15-21. (K,e) 

PU C., Ct si. 
Studies on the sex pheromone of Euprocti8 simil.is  santhocampa Dyar. II) the biologi-
cal characters of the adults. 
Etudes our is phCromone sexuelie do Suproctis nimilis xanthocwnpa Dyar. II) Carac-
t8res binlngiqiies des adultes. 

Canve Kexue, 1985, 11(4). 189. (C) 

SAI1,OV H. • ABDIII.l.AEV F. I 
Alkaline IJNase from silkworm testes. 
DNsse alcsl me preveinint des test jules do ver 	soie. 

Doki. Akad. Nauk. As. SSR, 1985, 41(4). 50-53. (R) 

SASAKI T. 
The reactive site of silkworm hemolymph antichymotrypsin Is located at the COON-ter-
minal region of the molecule. 
Le site rCaciil do 1antichymctrvpsine de lhCmolymphe do ver 	soie est situC S Is 
partie carhoxytermitiale do Is molecule. 

BBRC, 1985, 112, 320. (E) 

SASAKI 1. 
Cleavage site specificities of silkworm alkaline proteases. 
SpCcilicitCs du site do clivage des prntCases alcalines dii ver a Soie. 

Agr. fbI. Chem. . 1985. 49. 2707-2710. (F.) 
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SAID P. WATANABE H. 

In Vitro infection with spores of microsporidieae contained in diseased silkworm. 
lnfeit Ion fli Vitro aver des spores de microsporidies prflcvtes chez ott ver t soic 
ma I a de. 

J. Seric. Sri. Jpn., 1986, 55(1), 28-32. (.i,j) 

SEKT If., KAWASE S. 

Excretion of virus from the silkworm larvae infected with DNA (Yamanashi Isolate) 
and purification. 

Excretion du virus provenant de larves de ver i soie infectCes par lADN (isolat de 
Yamanashi) et purification. 

J. Seric. Sri. Jpn., 1985, 54(6). 523. (3) 

SEONC S.I. 

Biochemical studies on the major hemolymph proteins (MIIPs) of the silkworm, Bombyx 
mon. 
Etudes biochimiqties cur les protCines mdjeures de I hCmolymphe du ver 	soic Bombyx 
nor 1. 

Korean J. Seric. Sri., 1986, 28(1), 30-36. (K,e) 

SIITMAE)A 3. 

Function of the corpus allatum in the Induction of diapause eggs in Bombyx mon. 
Fonction du corpus allatuni clans l'indurtion des oeufs diapatisants chez Bombyx mon. 

3. Seric. Sri. Jpn., 1986, 55(I), 33-40. (J,j) 

S1ITMAI)A T. , KOBAYASIII N. , YOSIIITAKE N. 
Genetical analysis of storage proteins in the silkworm, Bombyx mon. 
Analyse gCnCtique des prottines de reserve chez Ic ver 	soie Bontb.r non. 

J. Seric. Sci. .lpn., 1985, 54(6), 464-469. (J,e) 

SHIMADA I. . NAGATA H. • KOBAYASHI H. • YOSIIITAKE N. 
Properties of variants of storage proteins in the silkworm, Bombyx mon. 
PropriêtCs des variants des protCines de reserve chez Ic ver 	soie Bombyx mop?.. 

J. Seric. Sri. Jpn. , 1985, 54(6), 470-475. (J,e) 

SOIIN H.P. 

Effects of juvenile hormone analogue on changes of protein and amino acids in haemo-
lymph of the silkworm, Bombyx mon. 
El let ci' tin anti Iogtie de I hormone juvin i ft stir Ice var itit ions des proté i ties et des 
tic ides timints dana I Icimol vuiphe du ver ?i soft 10-snhy,r mopj. 

Korean J. Seric. Sri.. 1086. 28(1), 17-42. 

TAKEDA S., V I EILI.EHAP iNIE J. , OEFF,\llll N. , KEllY I: 

Trnmunnhistological evidence of dopamine cells in the cephalic nervous system of the 
silkworm B. mon. Coexistence of dopamine and X-endorphin like substance in neurose-
cretory cells of the sciboesophagal ganglion. 
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ilse en 6vidence immunohisiologique des cellules7i dopumine dans Ic système nerveux 
(ephaLicIue du ver 	sole B. Pnorl,. Coexistence de dopamine et dune substance ressem- 
blent 4 lendorphinu X dans les cellules neuroscrtrices du gangilon suboesophagien. 

Cell and Tissue Res., 1986, 243, 	25-128. (E) 

TO1IINO S. 
Review. Major plasma proteins of Bombyx mon. 
Revue. ProLines ma leures  du plasma de Ros,byx mon. 

Zoological Scienco, 1985, 2. 293-303. (F) 

VOCT 8 .0 . , 810111 FORD IT. • PRESTW ICII C.D. 

Kinetic properties of a sex pheromone degrading enzyme: the sensillar esterase of 
Ant heraea polypheraus. 
Prepridrts cinetiques d'une enzyme d&gradarit La pheromone sexuelle 	1estrase sen- 
sills ire de 'niheraea ooiyphemus. 

P.N.A.S., 1985, 82, 8827-8831. (F) 

WATANABE II., KAWA11E S. 	SIIItIIZU T. . SEKI U. 
Difference in serological characteristics of densonucleosis viruses in the silkworm, 
Bombyx mon. 
Diffrence des arictcristiques sCrologiques des virus de Ia densonucléose chez le 
ver 4 Soie Bombyx mor. 

Sent. Sd. Jpn., 1986, 55(1), 75-76. (J) 

1.10 F. • et al. 
The influence of temperature on the ASP activity in the 5fh instar silkworm. 
lriFLiience de is Lemprature sur l'acrivitC ASP chez es larves du yen è sole aLI Sème 
3ie. 

Canyo KexLle, 1986. 2(1), 21. (C) 

YOSUIDA II.. ASIIIDA U. 

Microbial activation of two serine enzymes and prophenoloxidase in the plasma frac-
tion of hernolymph of the silkworm, Bombyx mmmi. 
Activation mirobienne de deux enzymes de is sCrine CL Ic Ia prophCnoloxidase dans 
Ia fraction piasmatique de l'hCmolymphe du ver S sole Rombyx mon. 

InsecI Biochem. , 1986, 16(1), 539-545. (F) 

ZHAO 7.., YAD Y. 

Effect of different rearing temperatures on the blood physiological function and com-
position in silkworm. 

Effet de dilidrentes temperatures d'u[evage sur Is fonrtion physiologique Ct Ii cool-
pus it ion de I IlemolympIle chez Ic vet 4 0)1 e 

Kunchoig Zhishi, 1985, 22(4). 172-174. (C) 
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Vers a soie : oeufs, embryologie. 
Silkworms: eggs, embryology. 

CIIEH J . H. , HUGO H . , NAKAJ I MA M. . NAGASAWA II. • SUZUK I A. 
The presence of neurohormonal activities in embryos of the silkworm, Bombyx mon. 
Prsence da,tivitcs ,,e,,r,nhormon,iles chez les embryons du ver a soie tlornbyx mor'. 

J. Seric. Sc,. Jpn., I'lRÔ, 55(1), 56-59. (J,j) 

El CKBUSII T. II. • RIiDAK IS C. I . , jECAN 10011 N. , KAFATOS F. C. 
A complex set of early choriob DNA sequences from Bombys mon. 
Un assort imerit complexe des squvnces d'ADN des gnes 'précoces' du chorion c}lez 
Bombyx eur 

Develop. Biol . , 185. (II?), 368. (F) 

1IUANG F. 
A study on the incubation of the overwintering eggs and annual generations of the 
wild silkworm Bombyx mandarina I.. 
Etude 	or I in,:uhat ion des oeufs diapausants et les gnrlt ions innuelles do ver 
sole sauvage Fornhx rnardanina L. 

Canye Kexue, 1985, 11(4), 194. (C) 

KM II., KAWAI 1., KAWAI Y. 
Purification of esterase A4 from Bombyx eggs. 
Purificit)en de I 'esL,r.isv A4 des eeiifs de Bombyx. 

1. Sent. Sc:i. 'pu., 1986, 55(I), 77-78. (H) 

KIJSUDA J. , NOGUCHI T. , ONIMAIIII K., YAMASIIITA 0. 
Maturation and hatching of eggs from silkworm ovaries preserved in liquid nitrogen. 
Matrat ion e, (c los ion des oeufs de ver h so j c provenant d ova ron 	otise rvs duos 
de lazote liquide. 

J. Ins. F'hvsiol.. 1985. 31, 963. (F) 

MURAKAMI A. 
A strain with highly parthenogenic tendency in Bombyx mon. 
line soothe 5 haute teuidance part linugn I quie chcz Jordq.r enr 

Ann. Rep. Nat. Inst. Gene., 1981 , 40. (K) 
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001Sf) N., FUJIMOTO Y. , IKEKAWA N. • ()IINISIII F. 

Clucosidation of 17 8-estradiol in the cultured ovaries of the silkworm, Bombyx mon. 
Glucosidation du 17 8-ectradiol chez les ov,lires (fl Culture do vor i snie Bombyx 
mor. 

Geri. Comp . Endoc r I no I . , 1986, 61. 191_401 • ( F) 

001Sf) M. • OIINISIII F. 

Does estradiol play a role in ovarian maturation or embryonic development of the 
silkworm. 

I'sI r:idiol jour t-i I un r1e thins Is maturat on des ovaires ou thins Ic développement 
embryonnaire du ver 	sie 

Ceo. Comp. Endncrinol . . 1986, 61(1), 82-86. (F) 

50N01(E II., MAOTANI K. • NAKAJI1IA II. 

Studies on embryonic diapause in the PND mutant of the silkworm, Bombyx mori: genetic 
control of embryogenesis. 
Etude de In diipause embryonnai re du mutant P80 dii ver i soic Bombyx rser : contrle 
génétique de l'embryogense. 

J. Insect Physiol. , 1986. 32, 215. (F) 

STEPANOVA N.L. , GUBANOV E.A. 

Studies on the variability nature in silkworm parthenogenetic clones. 

Erudes sur In nature de In variabiliL6 chez ics clones part hii gnrtiques du ver 
soje. 

Gentika, 1985, 21. 2026. (F) 

VENKOV C., ALEPOROV-MARINOV V. • PIISSANOVA V., SEKERIS-PAT/IF1YAS K., PATARYAS T.A. 

Histone variants during development of follicular epithelial cells of silkmoths. 
Variants dhlstone no coors do développement des cellulec do l'pithélium follicu-
laire des papillons. 

Comp. Biochem. Physiul. , 1986. 83, 85. (F) 

YOSIIIM! 1. , SHIKATA N. , FURUSAWA T. , TAD/I N. 

Analysis of sodium, and calcium in the egg shell of the silkworm by X-ray microana-
I yser. 

Aiinlvse du sodium or 'In calcim chez le chorion du ver i soic par inicroallatyseur 
hiS ravuns X. 

J. Scric. Sri. Jpn.. 1985, 54(6), 510-515. (.1.0) 
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Vers a soie : glandes séricigénes. 
Silkworms: silkglands. 

ADAMS U.S .. EIKBISll T.II. . JIERREPA R.J. ,  LIZARDI P.M. 

A highly reiterated family of transcribed oligo (A) terminated interspersed DNA ele-
ments in the genome of Bombyx mon. 
Familic d'élm'nts de DNA h;nitrment réptês et disperss dans Ic génme de 	Bombyx 
wori terminés par des sequences oligo (A) transcrites. 

1. Nut. Fliul. . 1986, 187. 465. (E) 

ASAKIIRA T. , SUZU}< I It. , TANAKA T. 
Intact 	C NMR study on biosynthesis of the silk fibroin in Samia cynthia ricini in 
0100. 
Etude nu 	'C NIlE irltSct de in bisynr.hce de In libruTne de 	7omia cynthia ?'?c7fl7 'fl 
Vi 00. 

J. Seric. Sd. Jpn.. 1985. 54(6), 504-509. (.J,c) 

FEND Y. 

Application of hydroxylamine to RNA sequencing. 
Application de l'hydruxvlimine no squençige des ARN. 

Shengwu Iluaxue Yn Mu ii X,iebau • 1085, 17(2) 	11)4-307. (C) 

IIANIADA Y. • SUZIIK I V. 

Analysis of sericin gene expression by organ transplantation. 
Analyse de I 'express ion do gbne (IC In sericine par rranspinncar ion d'orgine. 

Tnnpakushiizu Kakusan K,,so, 1985. 30(14), I 740-17411. (i) 

IIIROSE S. • TSUI)A '1., SuZuKI V. 

Analysis of promoter [unction by the use of in Vitno genetics. 
Analyse de In fonct.inn du promureur par I 'oti 1 sat ion (IC In gnCt i qu C' 7flV( Pu. 

Tanpakosh it su Kakusun Koso • 1985, 30(14). 15 50-1 557. (.1) 
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KIMURA K. 	OYAMA F. • H1ZII7IO S., SIIINURA K. 

Molecular cloning of the fihroin light chain complementary DNA and its use in the 
study of the expression of the light chain in the posterior si!kgland of Bombyx mon. 
Clonago n Iculaire do DNA compliinentsire do l;I cliii no legl'rc do la Iibroine et son 
ut.i lisat in dana I 'etude di' I 'expression do g7iu' do Is I ibrolne Igbre dans is partie 
postrieure do Is glsndo seruigene chez Bomhux mon. 

lixperienc is. 1985. 41 	167. (E) 

KIJI1ATA K. 

LeveLs of cyclic AMP and cyclic CMP in the silk gland of Bombyx man , in relation 
to DNA synthesis. 

Niveaux do I 'AMP cyclique dsns Is glande sricigbrie chez J3oniliys finn . on relation 
avec Is synthèse do I'ADN. 

J. Seric. Sc). Jpn. , 54(6), 516-521. (K) 

KIJSUDA J. • NINAKI 0., SUZUKI V. • TAZI1IA V. 
A 5'-end sequence of the fibroin gene from wild mulberry silkworm, Bombyx mandanina. 
Sdquerice terrninsle Y du gc'ne do Is f ibroTne proveiisnt do vet i snie sauvage do 
mrier. Bombyx mandari'na. 

Ann. Rep. Nat. Inst. Gene. Japan, 1984, 75. (K) 

NAKAVAMA V. , KINIJII1A S. 
The 8-glucosidase in the silkglsnd of the mature larva of Antheraea pernyi. 
La 8-glucosidase chez Ia glande sericigene do Ii )srve mature de AntJieraea pernyi. 

J. Seric. Sci. Jpn., 55(1), 83-84. (J) 

TSIIDA M. • III ROSE S. , SUZUKI V. 
Possible role of the upstream region of the fibroin gene in the formation of trans-

cription complexes in vitro. 
P6 Ic possible do Ia reg i (ill ('n amolit dii g6ne do is I I broine d;uis Is Iorrnat ion des com-

plexes do transcription in intro. 
Tanpckusliitsu Kikusan Kiisn, 1985, 30( I/i), 1608-1619. 

TSUKAF)A N. , IIAYASAKA S. , DIITSI'Kl 5'. • KITAZAWA T. , KOMATS)I K. 
Dry material of silkgland and osmotic pressure of homolympli during the 5th larval 
inslar of the silkworm, Bombyx marl. 
N,r. ibre s6che do glande siricig)'?ie et press ion ii'lsot quo do I 'h6nii'lymphe pendant le 
ii'me age Iiirv;iiri' clioz Ic vol i sOio T?f?/'ijX emil'. 

J. Seric. Sri. Jpn., 1986. 55(I), 66-67. 

YDUNC; I,. S. , TAKAJIASII I N. , SPRAGUE K.U. 
Upstream sequences confer distinctive transcriptional properties on genes encoding 

silkgland-specific tRNA ala. 
It's crqi.lencoc 	Inilint i''n17i-enl ties prilprin'tes I rinscripl inline) lea dist ilictes su gbne 
do JRNA ,ilinirie spicil ique de Is gliuide s6rieig4iie. 

PNAS, 1986. 51, hi. (F) 
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Silk 

ASAKITRA T. , KUZ(IIIARA A., TAFIETA P. , SAITf) H. 
Conformational characterization of Bornbyx marl silk uibroin in the solid State by 
high-frequency carbon 13 cross polarization-magic angle spinning NKR, X-ray diffrac-
tion and infrared spectroscopy. 
CaractrsaLioui do Ia conlornintion do Ia libroTne deBombyx mart A l'Lat solide par 
resonance magnCt i quo nucl6a ire A haute I rCquence du carbone 13 ci polari sat on-angle 
magiquc, par diffraction aux rayons X ci spectroscopie aux infra-rouges. 

Macromolecules, 1)85, 18(10). 841-1845. (E) 

ASAKIIRA T. , MIIIIAF(AMI T. 
NMP of silk fibroin: 4) Temperature and urea induced helix-coil transition in PhiZ.o-
.samia cynthia ricini silk fibroin protein monitored by carbon 13 NMR spectroscopy. 
NMP de In fibroine. 4) Transition on hClice do In fibroTne dePhilosamia cynthia 
ricini sous Peffot do Ii temp6rature ci do I'ur€e CtudiCe par spectroscopic do car-
hone II. 

Macromolecules, 1985, 2ht4-2619. (E) 

8AE D.c.., NAIIIl .1.11., ElM J.H. 
Studies on the wrinkle resistance of the silk fabric. I. The wrinkle recovery beha-
viour of spun-silk fabric. 
Etudes sur In resistance nil Iroissage du tissu do sole. I. Comportement do déirois-
sage des ii ssus de sole Ii I 

Korean J. Seric. Sri., 1986, 280), 61-65. (K,e) 

BIANCHI SV I LOKOS A. • MASSAFRA M.R. 
Photoreactivity of reactive dyed silk. 
PhotordactivitC do Ia siiie teinte avec des colorants rCactifs. 

La Sets, 1995, 11. (l:,l) 

BIANCHI SVII,OKOS A., MASSAFP,\ M.R. 
Defects in silk velvet. 
DCfaurs sur to velours do snip. 

l.a Seta. 1985. 52. (I) 
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Silk 

CIIEN I.., XIANC P.. II' V. 

Application of antistatic agent in spun silk. 

App I i c a I i on d on age n I ant i sit I quo s or In s ii e I i I 

Fangzhi Xtiebnn, 1985, 6(1) 	172-I 76. (C) 

CIIIIN(; I . M. . 1FF Y .14. . SONG K. F. 
A study on the tannin weighing of silk. 

Etude do I appr tage do I a so i e par do-, ige nt s tarinant 

Korean J. 	nc. Sc., 28(1). 72-78. (K,e) 

FREDDI C. • 1IATFRENI T. 

Method of extraction and determination of dyes applied to silk. 
ikthode dexiraction et dtermination des colorants app1iqus a In sole. 

La Seta. I985, 32. (I!,I) 

FUJI! A. • SAKABE H. * IIAMAI)A M. , AR [MOTO It. 
Bleaching of Chinese tusser silk by hydrogen dioxide. 
I)coloration do In sole tussah rhinoise par l'eati oxygne. 

J. Senic. Sri ..Jpn. . 1986, 55(l).  89-90. (j) 

FI!JIWARA 1. , KOIIAYASIIT V., KYOCOKU V., KATAOKA K. 

Conformational study of IIC enriched fibroin in solid state using the cross polariza-
tion nuclear magnetic resonance method. 

Etude do La conFormation do In librolne enrichie en I3CaI'etat solide par rsonance 
magnLique nucleaire on polnrisation croise. 

J. Mol. Blol. , 1986. 187. 137. (K) 

COTO S., SIIIMONO N. KAWASAKI II., SATOMI C. 
Tmprovement of raw silk by refrigeration. 
Amél brat ion do In sole grge par rtfnigra[ ion. 

Teikoku Cakuen Kiyo, 1981. 9, 25-29. (1) 

IIAG1WARA H. • NONOVAtIA V. 

Flame-resistance treatments for silk fabrics using several inorganic compounds. 
Trnilement anti-Iou do!; tissus do snie par uilllsation do plusbeurs composes non 
organ I ques. 

J. Seric. Sc i .Ipn., 1985, 54(6), 476-481. (Jo) 

Ill ROSU T. • IIAMANAKA V. . Ml /0;lIclII K., SODA V. 

Effect of flow pressure no the weight loss rate of fabrics in nitrogen and oxygen 
plasma treatment. 

Eliot do Is prousbort do flux sur Ic taux do porte de poids des tissus Lors du traite-
mont a I ' oxygne Cr R I .zot .'. 

Son' i gakkn Is6 I • 1118, 	4](7). 100-102. ( E) 
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Sole 

HOANG C. • e t a! 
The application of microwave moisture instrument for testing moisture in the fresh 
cocoon of silkworm. 
App ii car ion de P inst.1- Ument.de  mesure de 1 humid it 	par ml C: ro-onde s pour t ester I 'hu- 
midit:6 rianc le cocon [rain du ver a sole. 

Canyr Kexr,e 	12(1) . 19. (C e 

KAN1)A 1. • K1GIJCI1I K., MIFRAYAMA .1., AOKI A., oF at. 
Induction of precocious Irimolting silkworms by anti-juvenile hormone and the physi-
cal properties of the cocoon filament and fabrics. 
induct. on de cern 4 solO F I im,,alrrs prrcoces par I ant i-hormone juvtI( ic CI proprités 
phvsiques du i i lament de 5010 cr des t5toffes. 

Bull. Seric . Exp. Slat ion Yatabe, 19115, 30(1). 123-148. (.1 ,e) 

KAWASAK! H. , SAT() H. 
The tanning agent in the silk of the Japanese giant silkmnth, Dictyoploca 	japo- 
nica Butler. 

agent tannrrlt darts U1 sole du pip'  lion japona is géanl 0c(.yopioco ,japonlca Butter. 

Insect Bichem.. 1985, 15((1). 6111-684. (K) 

LEE W.Y. , SONG K.E. , GIIUNG I .M. 
A study on enzymatic degumming of raw silk and silk fabric. 
Etude cur It,  dcretisage enzymat i qur de la so ft grage Ct den t I ssun de soic. 

Korean J. Seric. Sc., 1Q86, 28(t). 16-71. (K.e) 

LEE Y.W. • CIIEONC I .M. , SONG K. K. 
Studies on the physical properties of dyebility of stamic processed silk fiber. 
Etude den propr I ICS phys i qrres Ii nctnr i a los de la fibre dc sole F ra I t,e 4 I ' ta 1FF. 

N(inga Si horn Yongu 	108t, 25, 82-86. (K) 

LI X. , ct a I 

Studies on the techniques of cocooning management. 1) The influence of cocooning tem-
perature to the cocoon formation and it quality. 
Et rrdes nor It,,  techniques ii' eleViIgc 10 morrrent do f I lage. I 1 1 CI iuenre de in tempera-
ture tin de la periode du I I lige srir la I Urinal (on du cocnir CF na qua tiN. 

CanyeKexue, 1985, 111.41, 221. cl 

L' VOV K. M. , ASLANOV 11.8. , GASIINIOV O.K. , MAMEDOV S. V 
Photoformation of methanamino and oxomethyl radicals in proteins after liv illumina-
tion at 77°K. 
Photolorrnnt (or, den r;idi canrx mF han;irn ne ct 	xnnmrtlrvl dine In prnt i non apr7s expnni - 
tint, nun 11V 4 77°K. 

Biofizica, 1985, 30(5), 761-767. (11) 
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MAGOSII I J. , NIA0SI1 I Y., NAKAHIIRA S. 

Physical properties and structure of silk. 10) The mechanism of fiber formation from 
liquid silk of silkworm Bomby -  mon. 
Proprictes physiqiies Ct structure do is sole. 10) fi8cnnisme de In formation do Is 
fibre S part ir do Is soir I iquide du ver S sole Born/ipx rnor. 

Po I ym. Crimmun. • 1985,   26( JO) . 309-311 . (E) 

MASSAFI1A M.R. 	IIIANCIJI SVILOKOS A. 

Sizing agents and detergents in silk industry: new analytical techniques. 

Agents dnpprt er dtcrgents empLc'vs clans I inclusirie do la sole : nouvelles tech-
niques aoalvtiques. 

La Sets, 1985, 40. (I(.I) 

MASSAFRA 14.11., IIERETTA S. 

Improvement of colour resistance to wetting compounds. 
Possi hi lit s d am I brat ion de Ia sol liii to des cool curs aux agents humidi Ii ants. 

La Sets, 1985, 47. (I) 

I4ASSAFRA M.R.. pggvro I. 

Preliminary study on the formation and determination of carbonyl groups during oxyda-
tive degradation of Bombyx mori fibroin. 
Etude préliminaire cur Is formation Ct is dterminstion des groupes carbonyl pendant 
l'oxydst ion de Ia fibroTrie do Bonthyx rirori. 

La Seta, 1985, 24. (E,1) 

1IATSIIMURA N., YANACI Y. • AF1AI 14.. IIIRABAVASIII K. 
Relation between preservative humidity and deterioration of silk fibers. 
Relation enrre I'humidit6 consorvstrice ella d6t6rioration des fibres do soie. 

J. Sir i . Sc I . .Jpn. . I 986. 55(1), 73-74.  (1) 

iJADIGEI1 G.S. , BIIAT N.V. 

Effect of plasma treatment on the structure and allied textile properties of mulberry 
silk. 
Elfet du traitemcnt au plasma stir is structure et los proJirleics textiles associees 
de la sole mUrier. 

J. AppI. Polym. Sd, 1985, 30(10), 6127-6135. (E) 

NAKAMITRA V. • KIIROSF. A. - SIt I MI Zli F. , Sill RA I Ii. • 1I0J0 N. 
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