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INFORMATIONS SOlE ET SERICICULTURE 
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X'/o CONGRES SERICICOLE INTERNATIONAL El XII° CONFERENCE DE LA C.S.I. 

Le XVO Congrès International de Sric1culture et Ia X1l° Confrence de la C.S.I. 
se tiendront A Pattaya, Thailande, du 2 au 6 mars 1987. 

Ce congrs eat ouvert ii tous lea Etats Membres de la C.S.I. et a tous les pays 

et A toutes tes personiialités intressés par ce sujet. 

BUREAU Ut! COMITE EXECUTIF 

Le Bureau du Comit4 Exécutif de la C.S.T. se réunira le 17 avril 1986 au siege 
de La C.S.T. C La MulatiCre. 

L'ordre du jour sera le suivant 

Rapport sur lea comptes annuets de l'exercice 1985 de la C.S.I. 
Membres Associs de la C.S.I. 
XV° CongrCs Sricicole International et XII° Confrence de la C.S.I. 
Prix Pasteur. 

De plus amples renseignements ainsi que lea bulletins dinscription seront 
envoyés trCs prochainement C tous los membres. 

E.S. C. A. P. 

SECONDE FOIRE ASIATIQUE DE LA SOlE 

La seconde Faire Asiatique de la soie se tiendra au Ilong Kong Exhibition Center 
du 16 au 20 septenibre 1986. 
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SILK AND SERICULTURE INFORMATION 

INTERNATIONAL SERICULTURAL COMMISSION 

XVTH INTERNATIONAL SERICULTURAL CONGRESS AND XJITH CONFERENCE OF I.S.C. 

The XVth International Congress of Sericulture and the XITth Conference will 

be taking place in Par rays, Thailand. from 2nd to 6th March 1987. 

This Congress is open to all Member States of the T.S.C. and to all the 

countries and individuals Interested in this subject. 

Further information and enrolment forms will be sent very shortly to all 

members. 

BOARD OF THE EXECUTIVE COMMITTEE 

The Board of the Executive Committee is to be held on 17th April 1986 at the 

Headquarters of I.S.C. in La Mulatire. 

The agenda will be as follows 

Balance sheet for the year 1985 

Associate Members to I.S.C. 

XVO International Sericultural Congress and XIIth Conference of I.S.C. 
Pasteur Award. 

Further information along with enrolment forms will be sent very shortly to all 
members. 

E.S S. C. A. P. 

SECOND ASIAN SILK FAIR 

The Second Asian Silk Fair is to be held at the Hong Kong Exhibition Centre from 
16th to 20th September 1986. 
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Sericologia, 2986, 26(1), p. 7-15. 

STUDIES ON CHIASMA FREQUENCY IN TROPICAL TASAR SILKWORM 

ANTHERAEA MYLITTA DRURY (LEPIDOPTERA) 

J.P. GALJR 

Regional Tasar Research Station, 
Imphal, 
India. 

P.N. MEHROTRA 

Department of 2ooiogy, Ranchi University, 
Ranchi, 
India. 

The crossing over frequency and chiasma formation has widely 
been studied in various insects but Lepidoptera has received very 
little attention and has been focal point of controversies. Many 
research workers have supported or opposed achiasmatic oogenesis 
in lepidopterans. Present workers have studied chiasma formation 
in spermatogenesis of Antheraea mylitta Drury and firmly believe 
that oogenesis is achiasmatic. T?iqh chiasma frequency and high 
recombinat ion index in this sat urn lid math have been advantageous 
for their quick adaptation. There is more flexibility in their 
genetic garniture, which prevents them in transforming into cold 
or summer adapted races under varying climatic conditions. All 
the hivalents with almost equal length mke equal contribution 
in inter-chromosomal recombinat ion. Different geographically iso-
lated races of Antheraea mlitta have close affinity in crossing 
over frequencies. Inbreedtng in few ecoraces via. , Lana and 
Raily has resulted into rduced recombination indices and have 
brought them near to Daha race. 

Chiasma formation in meiosis of Lepidoptera, have been a controversial subject. 
Kawaguchi (1928) reported achiasmatic maiosis in females of Bombyx maci. Maeda 
(1939) also observed chiasma formation in males of B. mon but stated that chiasma 
is occasional during oogenesis. Suomalainen (1963) reported chiasma formation 
in both sexes of the moth r7daria . but later reversed his own views (Suomalalnen 
1963-65) in favour of achiasmatic oogenesis and reported terminal chiasmata in 
males. Gupta (1964) also studied chiasma formation in males of 15 species of 
Inthari Lepidoptera. The present worker has not been able to observe any chiasma 
formation in thp temalos of Antheraea mylitta and thus concludes that this does 
not take place in females of Antheraea mylitta. However chiasma frequency during 

spermatogenesis of various eco-races of Antheraea myiittahave been analytically 



studied. Ileterozygous stocks in the present investigation of various eco-races 

of Antheraea mylifta revealed 	significantly 	higher 	chiasma 	frequency than 	in 
inbred stocks. Antheraeo rnyiifia is a species with high recombination index endowing 
it with better potentialities of adaptation to diverse climatic conditions with 

one or two generation in a year, which is unlike the situation observed in Diptera, 

Orthoptera and some Nematodes, having low recombination indices and many 	genera- 

tions in a year. The low recombination indices in the above insects give them 

genetic stability and serves to prevent formation of different races under different 

climatic conditions. 

MATERIAL AND METHODS 

Chromosome slide preparations from Daba, Lana, Raily, Tira and Sukinda 

(all in heterozygous forms), inbred stocks viz Raily-57, Lana-B, Daba (0Mg), 

and F1  of Lana-B X Lana (Wild) and Daba x Sukinda races of A. myitia were 
made as per technique, details follows 

Gonads were dissected out in 0.45 7 sodium citrate solution and kept for 

30 minutes. The tissues were broken into fine pieces with the help of tungsten 

needle and centrifuged for 5 minutes at 3,000 r.p.m. The pellet was dissolved 

in aceto methanol (1:5) fixative and kept for 1 hour. The suspension was dropped 

on slides and dried. Slides were stained in Giemsa stock solution (gur) diluted 

to 15 times in deionised water (pH 7.2) and observed under Zeiss Ergwal microscope 

(1,600 x). Camera lucida drawings were made and wherever necessary photomicrographs 

were taken. Late diplotene and diakinesis stages were found most suitable for 

chiasma studies. 

OBSERVATION 

Like other animal groups with holocentnic chromosomes, chiasma formation 

in Antheraea rnylitia appears to be normal in spermatocytes, and the terminalization 
is complete before metaphase I. Bivalents with two chiasmata invariably terminalize 

in opposite directions giving rise the bivalents a ring shaped appearance (fig.l). 

Bivalents look like thick slender rods and represent one terminal chiasma and 

appearing as end to end conjugated structure at metaphase I. Here two pairs of 

chromatids are connected end to end giving one terminal chiasma. It is assumed 

that on each side of the terminal chiasma one chromatid will be crossover and 

the other a non-crossover St rand. 

In absence of any localised centromere, chiasmata have been analysed on 

each bivalent basis because their distance from each other and centromere could 

not be studied. All the cells have invariably 16-18 rings and 10-14 rod-shaped 

bivalents. However, X-shaped bivalents with one chiasma have also be observed 

in various ccl Is. The number of later structures is however limited to 3-4 per 

cell. Chiasma frequency per karyotype ranges between 46.65 and 50.55 in heterozygous 

races, while inbred line display lesser chiasma frequency e.g., 43.84 , 44.76 

46.79 in Lana-B. Raily - 57 and Daba (GM(;) respectively. Map Lengths in crossover 

units of bivalents observed in heterozygous races ranges from 75 in Sukinda to 

80 in Lana. Darlington's forniula (1937) for estimation of recombination indices, 

when applied in the present investigation revealed that all the races have almost 

equal values in respect of chiasma frequency. Variability in crossing over is 

also insignificant (Table I). 
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DISCUSS [ON 

The perusal of the results presented in tables I-Ill indicates a constant fre-

quency in respect of chiasma formation i.e. 1.58 and the variations are negli.lble. 

The map lengths in all races are close to the mean 79. All the spermatogonial cells 

which were studied, revealed presence of chiasmata. 

The present observations on chiasma formation in Antheraea mylitta U., cited 

above are sufficient to end the controversy regarding presence of chiasmata in male 

moths and absence in females as raised by various workers. Present investigation 

clearly establish that oogenesis in A. Myiitta is achiasmatic. Figures of the biva-
Lents in A. mylitta at late diplotene and N I do not envisage the possibility of any 
chiasma formation in females. White (1954) could spot Out one chiasma in illustra-

tions of Maeda (1939) in domesticated silkworm Bombyx mon. In. A. mnyiitio, there is 
no sign of any end to end conjugated structures at metaphase I plates which is in 

confirmity with the observations made earlier (Gupta 1964, Suomalainen 1963, 65), 

De Lesse (1964) studied the butterfly, Enebia and reported absence of any chiasma in 
females a situation similar to that existing in the related group, Trichoptera. 

it appears that in Lepidoptera obligate terminalisat ion of chiasmata results in 

the restriction of chiasma frequency up to two per bivalent only, as no bivalent was 

observed with more than two chiasmata. The ring shaped bivalents are the result of 

terminalization at opposite directions only. The size of chromosome does not permit 

the identification of any crossover and non-crossover chromatids. 

As one chiasma represents fifty per Cent crossing over (one pair of chromatids 

remains unchanged), the crossing over frequency has been estimated by just dividing 

the chiasma frequency by two. The cross over lengths in terms of crossover units, as 

calculated per bivalent, is very high in comparison to other groups of insects which 

provide very low recombination index. Lower recombination indices in insects having 

numerous generations in a year like Drosophila etc., have been found suitable for 
preventing them in forming cold adapted and summer adapted races in extreme cold and 

hot climates (Halkka, 1964). White (1973) has also described this argument as "plau-

sible" and in support he has cited the example of Acarirza (Mite), which has low re-
combination indices (generally males are haploid and achiasmatic) and many genera-

tions in a year. l'Iather's hypothesis (1953) of adaptive significance of the 

Dipteran "recombophobe" genetic systems appears to be true in these cases of low 
recombination 	indices. Lep{doptera on the other hand with high recombination indi- 

ces, have poor genetic stability, allowing the individuals to develop races suitable 

to their respective varying climates. Moreover, Antheraea mylitta and other satur-
nilds with longer life spans and limited voltinism i.e., one or two generations in 

a year have to face longer environmental adversities, and it is advantageous to have 

more genetic unstability (flexibility) and segregation of genes for temporary adjust-

mcnt.s with their climates. This higher recombination index in Antheraea mylitta (Ta-
bles li-Ill) can explain the increased number of "genes blocks" involved in segrega-

tion at melosis. Further, there is not much variation in the lengths of bivalents 

I,, Antheraea mylitta and it is believed that all the bivalents in Antheraea mylitta 
with their respective lengths make equal contribution in interchromosomal recombina-

tion. All the races of Antheraea mylitta stationed in dilferent climates have diffe-
rent lood habits and have close affinity in crossing over frequencies as well as in 

recombination indices, which might help them to adapt more easily to a new environ-

ment without expressing much phenutypic variation. However, the inbred lines of cer-

tain wild and Shorea led races viz. Rally, Lana have significant variation in cros-

sing over frequency and recombination indices as compared to their heterozygous pa-

rents which may be due to the effects of inbreeding. The inbred lines of Raily, 
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Lana which are fed on Terminalia and maintained at Field Laboratory, Nagrl for 

years behaved in a cytologically fashion similar to Daba and Sukinda (Terminal ia 

led in nature) races. This quick adaptation could be due to high recombination. 
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NO. 	OF NO. 	OF NO, 	OF 
NUMBER OF CHIASNATA 

CHIASMA CHIASMA CROSSING UVERAGE 

RACES * INDIVIDUALS CELLS 8IVALENTS 
OBSERVED 

FREQUENCY PER FREQUENCY PER OVER FRE- MAP 	LENGTH OF 

OBSERVED OBSERVED OBSERVED CELL IIVALENT QUENCY BIVALENT 	IN 
TOTRL 

PER CROSS 	OVER 
RINGS Cs 	RODS CHIAS 

MATU 
BIVALENT UNITS 

QABA 12 60 1 	836 2 	152 172 	588 2 	012 45.57 1.58 0.79 79 

LARIA 9 56 1 	664 2 042 37 	606 2 685 49.72 1.61 0.80 80 

RAlLY 7 40 I 	231 1 	622 40 	360 2 022 50.55 1.64 0.82 82 	5.0.2.28 

SUKINDA U 40 1 	229 1 	258 40 	560 1 	858 45.45 1.51 0.75 75 
C.V. 
2.885 

TIRA 6 20 613 728 60 	180 968 48.40 1.58 0.79 79 

TOTAL 42 214 5 573 7 802 349 	2 294 10 445 

1 30.7 36.45 1.63 	10.71 - 48.80 1.58 0.79 79 	0.912 

All stock in heterozygous. 

Table 1. Analysis of crossing over frequencies in different races of Anthraa myLita D. 



Races 	Chiasa frequency 	Chro.oso.n No. 	 Necoebiriation Index 

DA8A 48.57 30.60 79.17 

LARIA .49.72 30.81 80.53 

RAlLY 50.55 30.77 81.32 

566180* 46.45 30.72 77.17 

118* 48.60 30.65 79.05 

TOTAL 	 243.69 	 153.55 	 397.24 

	

68.74 	 30.71 	 79.44 0.53 

S.D. 1.42 
C.V. t 1.79 

Table 11. Recombination indices of different races of A. mylitta. 
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Race 

No. of 

individul 

and cels 

observed 

l

a
Bi 

No. of 

observed 

No. 	of 

chias.a 

Chias.a 

per cell 

Crossing over 

ncy Freque

n 

	per 

ll 	N ce 	d 	Y. 

eRg 15/75 2 317 3 509 46.79 23.39 

(0.75/BY) 

I.NRIA-8 10/50 1 542 2 	192 43.84 22.92 

(0.71/BY) 

RAILY-57 10/65 2 002 2 910 44.75 22.38 

(0.72/BY) 

F 1 	of crosses 1(W) 	a 1-8 9/30 916 I 	544 51.46 25.73 

(0,84/Nv) 

DANA x SIJKINDA 5/25 773 I 	198 47.92 23.96 

(0.78/By) 

NV Bivalent 

1(W) : Lana (Wild) 

Table III. Chiasma frequency in inbred lines and hybrids. 
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FIGURE 1(a) 

Photomicrograph showing bivalents at metaphase I (spermatocytes). 

Magnification 1000 X. 

Microphorographie représentant des bivalents en mtaphase I (spermatocytes), 

Crossissement 	1000 X. 

FIGURE 1(b) 

Photomicrograph showing bivalents at late diakinesis (spermatocytes). 

Ring shaped bivalents representing two chiasrna and end to end conjugation. 

Magnification 1600 X. 

Micrographie reprsenLar1t des bivalents au stade trdif de diaclnèse (spermatocytes) 

Lea bivalents en forme d'anncau reprsentent deux chiasmas lies bout 	bout. 
Grossissement 1600 X. 
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FIGURE 2(a) 

Chiasma terminalization in A. rrnlitta (diplotene). 

Arms indicating single, double and interstitial chiasma. 

Magnification 1600 X. 

Terminaison de chiasma chez A. mylitta (diplotne). 
Les bras indiquent des chiasmas simpes, doubles or intersticlels. 

Grossissement : 1600 X. 

FIGURE 7(h) 

Diagranssatic roproseniation of chiasma terminalization mA. mylitta U. 

Diagramme reprisentant In Lerminalisation de chiasrnas chez A. rriyLitta U. 
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Traduct ion 

ETUDE SUR LA FREQUENCE DES CHIASMAS CHEZ LE VER A SOlE 

TROPICAL TASAR ANTHERAEA MYLITTA DRURY (LEPIDOPTERA) 

J.P. GAUR 

Regional Tasar Research Station, 
Imphal, 
Inde. 

F.N. KEUROTRA 

Department of Zoology, Ranchi University, 
Ranchi, 
Inde. 

Los frdquences de crossing-over et do formation de chiasma 
ont dto' largement dtudides chez des insectes varids sauf chez 
Los ldpidopteres qui furent L'ohjet de controversos. Do nombroux 
chorcheurs ont propose ou contestd une ovogonèso achiasmatique 
chez Lee ldpidoptères. Nous avons etudie ici La formation de 
chiasma pendant La sperrnatogenèse chez Anthoraea reylitta Drury 
et nous pensons quo l'ovogenèse est re'Ilemont achiasmatique. 
La très grando frdquonce de chiasma et le fort indicede recombi-
naison presents chez coo Saturnides roprdsentent un avantage pour 
Lour adaptation rapide. La plus grande floxihilitd de Leur pano-
pile gdnCtiquo Los empche de so transformor on races adaptdes 
au froid ou d L'Ctd sour des conditions climatiquos variables. 
Tous les bivalento de longueurs a peu prês dgalos participont 
de manièro dquivalente aux recomhinaisons intor-chromosomiquos. 
Dos races gdographiques diffdrentes de Antheraa mylitta ont des 
affinitds Ctroitos quant a Ia frdquence de crossing-over. La con-
sanguinitd dans quolques dcoraces, c'est-d-diro Lana et Raily, 
a ontraind uno reduction des indices de recombinaison et Les a 
rapproahds de to race Daba. 
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l.a formation do chiasma lors do Ii miose des lpidoptrcs est tin sujet contro-

verse. Kawagtichi (1928) avait observe des meToses achitismatiques chez les m1cs de 

Bombysmori C' seulement occasionnellement pendant I'ovogense. Suomalainen (1963) 

rapporle iouL d ahord quo In formation de chiasma est rCal iSe chez Les deux sexes 
de Cidaria pour ensuite iiilirmer sos premires observations (Suomalainen, 1963-65) 
sit prcilit dune ovogense ;ichinsmatique. Gupta (1964) Ctudia la formation de chiasma 
chez les males de IS espces de ldpidoptères indicns. Nous n'avons pas observe do 
chiasma chez les lemel les do Antheraea rnylitta ci nous en coricluons qu' ii ny ii pas 
de 	formation do chiasmas chez les femel ics de Antheraea rnylitta. Cepondant la I rC- 
quenco des chiasmas pendant In spermatogenèse chez divorces ecoraces de Antheraea 

rrryItttaa eLe analy%6e. Les souches hCtCrozygotes prCsëntent tine IrCquence de chiasma 
plus elevee quo los souches consanguines. Antheraea mylitia est une espèce S taux 
de reccinhinaison 	bye Co qui liii conne de steilleures potentialitcs d'adaptation S 
des conditiocs olimatiqucs diverses avec deux gCnCrations par an, cc qui s'oppose 

7i Is siLut. ion observCe chez les DipiSres . ()rthoptSres ci quolques nématodes qui prC-
Sentent Oct Laux Iaiblc do recombinaison ci plusicurs generations annuelles. Le laible 
taux de recoebictiuison chez ccc inscc:es entrainc uric stabilit/ gen6t1que qui empche 

lappariiiocc tie dillCrcntcs races sous diffCreutes conditions climatiques. 

MATER LELS ET METRODES 

Les preparations de chromosomes stir lame a partir des souches h4t4rozygotes 
Dabs, Lana, Rally, Tira ci Sukinda, des souches pures Rally-Si, Lana-B, Dabs (0Mg) 
et des g4nCrntiuns F des croisomonts Lana 8 x Lana sauvage ci Dabs x Sukinda ont 
dtC rdal isCes par In technique suivante 

Les gonades stint disaCqudes dans tine solution de citrate de sodium (0,45 7.) ci 

laissees pendant 30 minutes. Les tissus sont déchirCs on petits morcesux avec une 
aiguille de tungst4ne et centrilugCs pendant 5 minutes 5 3000 tours/mn. Le culot est 

ensuite disperse dans un lixateur acide acetique/meihanol (1:5) ci maintenu dans cc 
mCiange pendant tine heure. Une goutte do suspension est disposCc cur une lame puis 
sCchCe. Les lames sour colordes par It,  Ciemsa (solution stock diluée 15 lois S p11 
7,2) ci observee avec un microscope Zeiss Ergwal (xlôOO). Des dessins ii In chamhre 
claire et. des micrcrgraphies sont ensuite r6alis6s. Les stadcs diplotSne tardil ci 
diicinrse sour les miecix adccptCs S Pétude des chiasmas. 

OBSERVATION 

Contrite chez dautres groupes animaux ayanr des chromosomes holocentniques. Is 
formation do chiasmas chez Antheraea nrytitta apparait normale chez icc spermatocyte.s 
et leur achvernecct est réalisC avant Ic stade mCtaphasc I. Les bivalents prCsentant 
deux figures chiasinatiques se terminent en direction opposCe donnant une figure en 
anneau (Fig. I). Des bivalents apparaissant sous formc de haguettes Cpaisses muon-
gées reprCsentont on chiasma terminal et dccnnent tine structure liée bout S bout on 

métaphase I. Dans cc cas, deux pairus do chromatides stint liCes bout S bout. Dc 
chaquc crC du chiasma terminal , I un des bri ns do In chrorsat ide dorinera tin crossing-
over, l'autre non. 

En l'ahsence de cent romSre localisé, los chiasmas tint Cté analyses cur chaque 
bivalent, In distance entre chac.ccc deux et Ic centromSro no pouvant étro estimCc. 

routes les cellules présentent entre 16 ci 18 bivalonts on anneaux or II) ci 14 hiva-
lents on baguetui's. Cependanci, on pout Cgalement observer des bivabents en N avec 
un chiasma darts plusieurs cellules. Le nombro de ccc structures est Loutefccic limitC 

ci 3 ou 4 par cellule. La frCqucnce des chiasmas par caryotype Sc situe entre 46,45 
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et 50,55 chez les cellules htrozygotes alore qu'ellc est plus faible chez les ccl-

Lutes de couches puree : 63,83 chez Lana 8, 44,76 chez Rai ly-57 et 46,78 chez Daba 

(GMG). Les longucurs carlogrephióes dns les unites de crossing-over des bivelents 

sont de 75 chez Sukinda 	80 chez Lana, des couches hCiCrozygotes. La formule de 

Darlington (1937) pour I 'estimation des indices de recombinaison indique que toutes 

les souches donnent i peu près Ia mème valeur vis--vis de la frCquence des chiasmas. 

La variabilltC pour les crossing-over n'est p55 significative (Tableau I). 

DISCUSSION 

Les réeultats prCsentés dans les tableaux I a iii indiqucnt one frequence Cons-
tance de formation de chiasmas (1,58), les variations étant nCgligeables. Les lon-

gucure chez toutes les couches sont proches de Ii valeur moyenne de 79. Toutes les 

spermatogonios Ctudiées présentent des figures de chiasmas. 

Ces observations sont suffisantes pour clone La controverse concernant la prC-

eence de chiasma chez les niles et leur absence chez les lomelles des papillons de 

Antheraea mylitta D. Ccci étahlit clairement que l'ovogenèee chez Antheraea mylitta 
est achiaematique. Les figures de bivalents aux stades diplotène tardif et Ml écar-

tent Is possibilité de formation de chiasma chez la femelle. WhiLe (1956) remarquait 

un chiasma dine les illustrations de Meeda (1938) concernant Bombyx mon. Chez Anthe- 

raea mylitta, ii n'y a aucun signe de structures liCes bout 	bout en mCtaphase I 

ce qui conuirme des observations précCdentes (Gupta, 1964, Suomalainen, 1963, 65). 

De Lesse (1964) napporto labsence de chiasma chez les femelles de Erebia , ce qui 

est la situation existant dens Ic groupe des Trichoptères. 

Chez les lCpidoptères, La formation terminale des chiasmates entraine une réduc-

tion de La uréquence des chiasmas jusqu'h deux par bivelent ce qui hit qu'aucun bi-

valent ayant plus de deux chiasmas nest observe. Les bivalente en forme d'anneau 

sont uniquement le résultat dune terminalisation en directions oppoeCes. La tulle 

des chrumosomes no permet pas l'identlfication des chromatides participant S un cros-

sing-over. 

Puisque un chiasma reprCsente 50 7, des crossing-over (une pure de chromatides 

reetant intactc,), Is frCquence de crossing-over peut ètre estimCe en divisant la Ire-

quence de chiasma par deux. Les longueurs des unites de crossing over, calculCe par 

bivalent, est tree élevCe par rapport S ce quon trouve chez d'autres groupes din-

5oct05. Les indices faibles de recombinaison chez les inscctes ayant: plusiours gCné-

rations par an, come La Droeophile, semblent empécher Ii formation de soothes adap-

tees au frojd 00 au chaud sous des climats tree froids ou trés chauds (Halkka, 1964). 

White (1973) a Cgalcmont considCré cot argumont cornme "plausible" et cite comrne 

exemple la Mite Acanina qui a un faible indice de recombinaison (les mSles sont gCnC-
ralemont haploidos et achiasmatiques) et donne de nombreuses gCnCratione par an. 

L'hypothése de Hither (1953) sun la signification d'un système gCnCtique "recombino-

pliohe' chez les DiptCres apparat correcte dens coe cae de faible Laux de recombinai-

son. Dun intro cCtC, les lCpidoptCros ayant one frCquence élevde de recombinaison, 

sont pen stables gCnCtiquement ce qui conduit S la misc en place de couches adaptees 

aux diffCrents climats. L)e plus, Antheraea mylitta et d'autres saturnides ayant une 

durCe de vie plus longue et on voliinism faiblc (une ou deux gCnCrations par an) 

ont ii faire lace plus longtomps S tour environnenient et 11 apparait avantageux 

d'avoir plus de I lexihilitC génCtique 01 de sCgrCgation des genes auin de s'ajueter 

teinporairement aux diffCronts climats. Ce teux de recombinaison plus élevé chez 

Antheraea mylitta (Tableaux 11 et lit) peut expliquer Ic nombre accnu des "batteries" 
de genes impliquCes dens la sCgrCgation mClotique. Dc plus, Ic peu de variation dane 

Ii longuenir dos bivalonts chez Antheraea rnytitta conduit 11 penser que tous les biva- 
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lents chez A. rnyiitta contribuent de manire équivalente 	Ia recombinaison inter- 
chromosomique. Toutes les souches de A. my1itta vivant sous difIrents climats ont 
des habitudes alimeritaires différentes et possdent une très grande fréquence de 

crossing-over et de recombinaisons ce qui doit Les aider A sadapter plus facilement 

un nouvel environnement sans exprimer plus de variations phénotypiques. Cependant, 

les souches pures sauvages ou nourries avec le Shorea, c'est-à-dire Raily et Lana, 

présentent des variations irnportantes dans Ia fréquence de crossing-over et de recom-

binaisons comparées a leurs parents hétérozygotes. Lea souches consanguines Lana 
et Raily qui sont alimentées de Terminalia, conservées au Field Laboratory, a Nagri, 

depuis des années ont une apparence cytologique similaire aux souches Daba et Sukinda 
(nourries sur Terminalia dans La nature). Cette adaptation rapide pourrait kre due 
a une haute fréquence de recombinaison. 
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NOMBRE Nbre DE NAre DE 
NOM8RE DE CHIASMAS 

FREQUENCE FREQUENCE FREQUENCE LONGUEUR 

RACES * DIINDIVIOUS CELLULES BIVALENTS 
OBSERVES DES CHIASMAS DES CHIASMAS DE CROSSING MOVENNE 	DES 

OBSERVES OBSERVEES OBSERVES PAR CELLULE PAR BIVALENT OVER PAR BIVALENTS DANS 

BIVALENT LES UNITES 
ANNE000 V BAGUETTES TOTAL DE CROSS OVER 

DORA 12 60 1 	836 2 	152 172 588 2 	912 48,57 1,58 0,79 79 

LABIA 9 54 1 	664 2 042 37 606 2 685 49,72 1,61 0,80 80 

RAILI 7 40 1 	231 1 	622 40 360 2 022 50,55 1,64 0,82 82 	S.0.2,28 

SUNINDA B 40 1 	229 1 	258 40 560 1 	858 46,45 1,51 0,75 75 
C.V. 
2,886 

TIRA 6 20 613 726 60 180 968 48,40 1,58 0,79 79 

TOTAL 	 42 	 214 	6 573 	7 802 	369 	2 294 	10 445 

	

1 	 30,7 	36,45 	1,63 	10,71 	- 	68,80 	 1,58 	0,79 	79 	0,912 

Toutes ins souches sent hétVrocygotes 

Tablp,w 1. Analyse des fréquences de crossing—over chez les différentes races de A. rntitta D. 



Races Frquence des chias.as  Abre de chramosoes Index de Reco.binaison 

0*8* 48,57 30,60 79,17 

LARIA 49,72 30,81 80,53 

RAlLY 50,55 30,17 81,32 

51161*0* 46,45 30,72 71,17 

118* 48,40 30.65 19,05 

TOTAL 	 243.69 	 153,55 	 397,24 

	

48,14 	 30,71 	 79,44 0,53 

S.D. 1.42 

C.V. Z 1.79 

Tableau II. Indices de recoinbinaison chez lea diffrentes races de A. mylitta. 
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Race 

No.bre 

d'ndividus 	et 

de cellules 

observ9s 

Nbre de 

bivalents 

ohs ervds 

Wbre de 

chiasias 

Chiaspas 

par cellale 

Frquence de 

crossing over 

par cellule 
et par 99* 

G$g 15/75 2 317 3 509 46.79 23,39 

(0,75/89) 

1.9919-8 10/50 1 542 2 192 43,84 22,92 

(0, 71/BY) 

RAlLY-57 10/65 2 002 2 910 44,76 22,38 

(0,72/89) 

F 	des croise.ents 9/30 916 1 544 51,46 25,73 

1(8) 	a I-B • (0,84/89) 

DABA a SUKINDA 5125 773 1 	198 47,92 23,96 

(0,78/89) 

* 99 - bivalent 

i(w) 	snuche sauvage L6R!A 

Tableau III. Fréquences des chiasnias chez les souches consanguines et les hybrides. 
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COLD ACID TREATMENT OF BIVOLTINE SILKWORM EGGS, BOMBYX MORI, 

FOR TROPICAL COUNTRY 

A. MANJIJLA and U.K. HURKADLI 

Karnataka State Sericulture Development Institute, 
Thalaghattapura, 

BANGAL,ORE 560 062, 
India. 

Bivoltine silkworm eqga of the eaisting pooular races (NB7. 
NB18,XA and NB 02)  in Karnataka State (India) have been used for 
the cold acid 4treatment, to prevent them from enterinq into dia-
pause. The effect of treatment for different durations at diffe-
rent temperatures on the hatching percentage of silkworm eggs 
has been studied. A simple method has been evolved to suite the 
different aqroclimatic conditions in Karnataka State. Based on 
the behaviour of each race to the treatment, the results are 
discussed. 

I NTROIMJCTIOR 

Rearing of multivoltine and bivoltine silkworms is undertaken throughout 

the year in Karnataka. The univoltine and bivoltine eggs undergo diapause after 

28! h hour to 1001 hour of oviposition depending on the seasons. 

Those eggs are treated with Hydrochloric acid at 46°C (hot) for 5 sins. 15 secs. 

(specilic gravity 1.075 at 15°C) to prevent them from entering into diapause (Miura, 

1927, 1932 	Mladenov. 1980). The other method is the cold acid or the room tempera- 

ture acid treatment, the duration for the same which is available in the literature 

(Tazima, 1972, JIlal and Narasimharina, 1978 	Chop Byong, 1980 ; Jolly, 1983) is pre- 

pared for the races existing in temperate climate. The same will not hold good for 

the races prevailing in tropical country which are evolved in India. The temperature 

and humidity of the room in which treatment has to be done varies throughout the year 

in different seasons. Added to this there is frequent power shut down which is a 

major drawback in the preparation of bivoltine silkworm eggs. To prepare a standard 

table, the 	present experiment of the acid treatment of bivoltine eggs at different 

room temperature was necessary. 
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METHOD 

Bivoltine silkworm eggs of the existing popular races in Karoataka, were used 

for the present experiment. 

Races used KA, NB?, NIllS and NB4D2. The seed cocoons were preserved at the 

temperature 'f 23°C-25'C and relative humidity 70-757,. Alter emergence of moths, the 

male moths and Iemaie moths were allowed to mate for 3½ hours, after depairing they 

were allowed to lay eggs in the dark condition. The eggs were treated with hydrochlo-

ric acid of specific gravity 1.110 at 15°C (207,) around 15th to 20th hour of oviposi-

tion for different durations (05-80 minutes) at different temperatures (24, 27, 30. 

33 and 350C). The results were statistically analysed using Students L' test. 

RESUL.TS AND DISCUSSION 

The effect of cold acid treatment for different durations at different tempera-

ture on the hatching percentage of silkworm eggs is tabulated in Table I. The time 

or duration required for the treatment by the oval race (Chinese character) NB? and 

KA and dumbel race (Japanese character) NBI8 and N84D2 varies. At lower temperatures 

of 24°C and 27°C irrespective of the races, the duration remains to be 10±05 minutes, 

the same behavi our dii lers at 30°C, 33°C and 35°C. KA and NB7 require 20±05 minutes 

at 30°C, 10±05  minutes at 33°C and 35°C whereas the 14818 and 148402 require about 

15±05 minutes at 30°C, 13°C and 15°C to prevent the eggs from entering into diapause 

(or the formation of the diapausing material). By adopting this method 90-957, of 

hatching of eggs is ensured (Table 1). 

According to Tazima (1972), Ullal and Narasimhanna (1978), Jolly (1983) and 

Choe Byong (1980), the duration of treatment for the bivoltine eggs at 240C is 

60-100 minutes, 27°C is 60-80 minutes and at 29°C it is 40-45 minutes at 20-25th hour 
of oviposition. The time required is more than what has been worked out for all the 

four races by us (Table II). As the teoperattire increases the duration for the treat- 

ment 	decreases. There is a racial variation in the duration of treatment at 

different temperatures which may be due to the different genetic origin of aLl 

these four races which are specially bred to suit the local conditions. 

The present method is very simple and easily advocated without involving any 

special equipment and can be done in beakers. Tt can be employed without heating the 

acid at room temperatures. This method is safer even though it takes a longer time 

than the hot acid treatment which is practiced at present. The eggs do not drop off 

from the egg card and the unfertilised eggs crumple during the treatment. This 

method can be adopted for both the sheet eggs and loose eggs. Cold acid treatment 

is more economical as it does not involve electricity and acid treatment bath. 
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Table I. 	Effect of cold treatment of bivoltine eggs of silkworm on the hatching percentage. 

Temp. 	24°C 

Duration 

27 0 C 

of 	treatment 	in 

30°C 

mins./hatching 

33°C 

percentage 

351C Control 	46-1°C 

Sp. 	gravity 	of 	acid 1.1057 1.1042 1.1028 1.1014 1.1004 1.0542 

N87 3035 30±05 20±05 10±05 1 0±0 5 5 	mm. 	15 	nec. 
95.55±1.41* 98.55±0.19 93.5 	±1.63 94.85±1.54* 98.05±0.72** 95.05±0.59 

cA 30±05 30±05 20±05 10±05 10±05 
91.47±1.05* 89.05±1.3 91.2 ±1.50* 91.07±1.05 91.07±2.66 94.97±0.83 

9818 30±05 30±05 15±05 15±05 15±05 
92.00 49.50* 94.45±1.15* 93.37±1.50* 92.37±4.43* 93.57±1.29* 96.2±0.87 

98402 30±05 30±05 15±05 15±05 15±05 
92.12.41 95.37±1.25* 94.87±1.53 93.47.16 90.2 ±1.44* 92.27±1.71 

Levels off Scnic -wOce coçored with control 
* P0.05 
0* P<0.05 



Time of treatment Ouration of treatment in minutes/temperature 

Reference 

24°C 270 C 29°C Sp. 	gr. 

20th Hour 60-100 60-80 40-50 Tazi.a, 	1972 

1.110 

25th Hour 60-100 60-80 40-50 

20th-24th Hour 60-90 60-80 40-50 1.10 Jolly, 	1983 

15th-20th Hour 60-80 - - 1.110 Ullal 	and 

Narasimhanna 

1978.   

10th Hour 60-70 60-70 - Choe Ryong 

Hee, 	1980. 

15th Hour 60-80 60-80 20-50 1.110 

20th Hour 60-100 60-80 40-50 Sp. 	gr. 	1.11 
at 	l5C 

25th Hour 60-100 60-80 40-50 

20th Hour 60(25°C) - - 1.110 lest Book of 

Iropical 

Sericulture 

Sp. gr. 	Specific gravity of acid at 15°C. 

Table II. Information available in literature. 
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Traduct ion 

TRAITEMENT A L'ACIDE FROID DES OEUFS DE VER A SOLE BOMBYX MORI 

DE RACE BIVOLTINE EN REGION TROPICALE 

A. MANJULA et H.K. HURKADLI 

Karnataka State Sericulture Development Institute, 
Tha laghat tapura, 
BANGALORE 560 062, 

mdc. 

Nova avons traité a l'acide froid des oeufs de vers a ao(e 
des races bivoltines lea plus rdpandues dons l'Etat du Karnataka 
(NB?, NB18, KA et N84D2) pour dviter La diapause. Nova avons dtu-
did pour des pdriodes diffdrentes l'effet dv traitement cur le 
pourcentage d'dclocicn des oeufs de yea d soie. Nous en avons 
ddduit une mdthode simple convenant aux diffdrentes conditions 
agroclimatiqstes dv Karnataka. Noun discutona les rdsultata a par-
tir dv corsportement de chaque race pour chaque traitement. 

INTRODUCTION 

All Karnataka, l'lovage des vers a soie polyvoltins et bivoltins so poursuit 
route l'année. Les oeufs monovoltins et bivoltins entrent en diapause 24 A 30 heures 

après loviposition suivarit les saisons. Gas oeufs sont traiLs avec de lacide chlo-
rhydrique h 46° C (chaud) pendant Smn 15s (poids spcifique 1,075 5 15° C) afin de 

les empcher d'entrcr en diapause ( Miura. 1927, 1932 	Mladcnov, 1980). L'utre me- 
thode consiste en un traitement h lacide Iroid ou m temperature ambiante pendant 

un romps Cpal 	celui utilisé pour les races des pays tempCrCs (Tazima, 1972 	UlLal 

et Narasimhanna, 1978 	Ctmoc Byotmg, 1980 	Jolly, 1983). Lea mmes conditions ne con- 

viendront p55 aux races tropicales las plus courantes en Inde. La temperature et Ic 

degrC clhumiditC varient suivant les saisons. Un ;Iutre lnconvdnient est celui des 

fraqmientes ( oupuros de courant qui gknent La prCparat ion des oeufs de vers a soie 

hivoltins. Pour oblenir one prCparation standard, nous avons effectuC les exp6-

riences prCsentcs de traitement des oeufs h latide pour différentes temperatures 
ambiantes - 
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METHODE 

'our celte expricnre, nulls avons uLilis6 des oetifs de vers a sole de races bi-
voltines courantes au Karnataka (KA, 887, NB18 et N84D2). Les graines ont été conser-

vées 6 une temperature de 23-25°C et 6 un taux d'humiditC de 70-75 7. Après l'emer-
pence des papi lions, les m6les et les leme.11es ont etC accouplCs pendant trois hetires 
et deirti. La ponte s'est oflectuCe dans I'obscuritC. Les oeuls ont CiC traitCs avec 
de lacide chlorhydrique, dun poids spCcifique de 1,110 6 15°C (205i) entre La 156me 

et Ia 20Cme heure après i'ovipositinn, avec des durCes diffCrentes (5-80 minutes) 
ci 6 des temlliratlirec diflCrentes (24, 27, 30, 33 et 350C). Les rCstiltats Ont [alt 
I 'objet dune Ctude Stat istique 6 I'aide des tests "t' de Students. 

RESU[,TATS El DISCUSSION 

Le tableau I montre l'effet du traitement 6 lacide froid sur Ic pourcentage 

d'Cciosion des vers h soic pendant des temps difiCrents et 6 diffCrentes rempCra-

tures. Lc lemps iCcessaire au traitement des races ova les (caractère chinois) N87, 
KA et des races "dumbel" (caractère japonais) 8818 et NB4D2 est variable. A des tempC-

ratures pitis basses de 24°C et 27°C, ce temps reste constant, 30 ± 5 minutes queue 

que soil Ia race ; cc ctmportcment di[tère 6 30, 33 et 35°C. Choz les races KA et 
887, it taut 20 ± 5 minutes 6 30°C, 10 ± 5 minutes 6 33°C et 35°C alors que chez les 
races 8818 et 88602, it faut environ 15 ± 5 minutes 5 30°C, 33°C et 35°C pour empC-

cher les eufs d'entrer en diapause (ou la formation du dispositif diapausant). Par 
cette niethode. I '('ciosion est assurCe 5 90-95 7, 	(Tableau 1). 

D'aprCs Tazima (1972), UlIal et Narasimhanna (1970), Jolly (1983) et Choc Ilyong 
(1980), Ia durCt' du traitement des oeufs bivoltins est de 60-100,  minutes 5 26°C, 60-
80 retitutes 4 27°C et 40-45 minutes 6 29°C 20 5 25 heures après Ia ponte. Le temps 

rtécessaire est plus long qu'avec les quatre races CtudiCes (Tableau 11). La durCe 
du traitement diminue en mème temps que Ia tempCrature augmente. 11 existe une varia-
tion scion les races, de Ia three du traitement aux difiCrentes tempCratures, qui 

peut provenir des origincs genetiques diffCrentes de ces quatre races particuliSre-
ment adaptCes aux conditions locales. 

Cette mCthode est trSs simple et ne nCcessite aucun Cquipement spCcial ; die 
pout Ctre laite dans des bCchers. 11 est inutile de chaufler I'acide S La temperature 
de Ia pièce. Cette mCthode est plus liable, bien que plus longue, que l'emploi de 
l'acidc chaud qui i'sI Ia m6thode utilisCe actuellement. Les oeu[s ne soot pas dCcol-
iCs et les t,ctifs TUfl l'condes Se ratat itlent pendant Ic trait emont . Cette mCthode petit 
Stre adoptCe S Ia lois pour les oeufs adhCrents et pour les oeufs libres. Le traite-
ment S l'acide froid est plus Cconomique puisquil ne nècessite ni ClectricitC ni 
bain de traitement. 
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Tableau 1. Effet du traitement a l'acide Eroid des oeufs de vets a soLe bivoltins 

sur le pourcentage dc[osion. 

OurOn du traiteinent en aInutes/pourcentage d'4closion 

Temp. 24°C 	27'C 	 30°C 	 331C 	 35C 	comtr6le 46.1°C 

1.0642 

5 nm. 15 sec. 
95.05±0.69 

94.97±0.83 

96.2±0.87 

92.27±1.7' 

pds 	spécifique 	de 	lacide 1.1057 1.1042 1.1028 1.1014 1.1004 

687 305 30±05 20±05 10±05 10±05 
95.55±1.41* 98.55±0.19** 93.5 	21.63 94.85±1.54 98.05±0.72 

99 30±05 30±05 20±05 10±05 10±05 
91.47±1.06* 89.05±1.3 91.2 ±1.50* 91.07±1.05 91.01±2.66 

6818 3005 30±05 15±05 15±05 15±05 
92.00±1.50* 94.45±1.15* 93.37±1.50* 92.37±4.43 93.57±1.29* 

68402 30±05 30±05 15±05 15±05 15±05 
92.12±1.41* 95.37 4-1.28 94.87±1.53* 93.47±3.16* 90.2 ±1.44* 

Significatiom par rapport as comtr6le 
* p>0.05 
a. 



Tableau IT. Informalions disponibles 

Heures den traitecents Ourde 	du 	traitelient 	en ainutesftemp0ratures 
RHf'drence 

24 0 C 27°C 29°C Sp. 	gr. 

20ème heure 60-100 60-80 40-50 I5Z15. 	1972 

1.110 

25Be heure 60-100 60-80 40-50 

20-24Oiie heure 60-90 60-80 40-50 1.10 Jolly, 	1983 

15-204.e heure 60-80 - - 1.110 JIlul 	et 

Plaras i mhanna 

1978. 

loèee 	heure 60-70 40-70 - Oboe Byong 

Hee, 	1980. 

ISBee heure 60-80 60-80 20-50 1.110 

2Oème heure 60-100 60-80 40-50 pds 	op. 	1.11 
15°C 

29me heure 60-100 60-80 40-50 

204.e heure 60(250 C) - - 1.110 test 	Book 	of 

tropical 

Sericutture 

* poids spécifique de lacide a 150C 
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A REVIEW ON THE EFFECTS OF flIFFERENT FORTIFICATION AGENTS 

OF NUTRITION ON GROWTH AND ECONOMICS OF SERICULTURE 

NARASIMUA MOORTHY, C.V., RHARATHI, D., BHASKAR, N. 
and GOVINDAPPA, S. 

Department of Zoology, Sri Venkateswara University, 
TIRUPATI - 527 502, ANDllR1 PRADZSH 

India 

Tn view of high economic importance, sericulture industry 
requires active research for suggesting the appropriate measures 
for the improvement of crop yield. However, little progress 
has been made in this regard in our country. Recent studies 
have been solely concentrated on the nutrition of the silkworms. 
The quality of mulberry leaves, fortification of mulberry 
leaves with materials such as carbohydrates, amino acids 

proteins, lipids, antibiotics, vitamins, enzymes and other 
chemicals have proved to he successful in improving the crop 
yield. A new horizon of research has been thrown open with 
the reported stimulated growth of Larvae and enhanced fibre 
yielding on topical application of mamn'alian pituitary extract 
and purified mamnalian hormones on the silkworm larvae. Consoli-
dating all the beneficial fortification agents, the tonic 
contemplated for sericulture industry, "Seritone" is a welcome 
idea. however, its efficacy and final suitability is to be 
tested and research towards this direction is highly wanted 
for faking the findings from lab to land. 

INTROD(JCTION 

Recent studies in sericulture reveal that silkworm nutrition together with 
that of genetics are the major active areas of research, as the world's silk 
production depends on these aspects (Krishnaswami et at. 1970 ; 	Taziina 1975 
Hone et al. 1972). however, in our country much emphasis is paid on silkworm 
nutrition only. 
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The silkworm, 3orn.byx 'pj 1 	is in oligophagus insect that feeds mainly on 
the mulberry leaf which is a major drawback on sericulture. The quality of mulberry 

leaf plays a vital role in cocoon crop production (Krishnaswami at at. 1970 
Fraise et al. 1954). Unfortunately, various factors such as climate (Petkov at a7. 

1979) and different agronomical practices (Dasgupta. 1961 ; Kasiviswanathan 

at aL. 1970 	Mukherjee 	. a7. 1972 	Sidhuat al. 1969 ; Venkataramona at ai.1960) 

alter the quality of leaf. If the nutrients and chemicals present in the mulberry 

leaf are less, the silkworms do not grow properly and even if they grow they do 

not yield maximum output (Fraisse at al. 1956 ; Hassanien at al. 1q62 	Sengupta 
at al. 	1971). 	In audit ion to this, the silkworms which are underfed and those 

worms which do not take proper nutrition are not resistant to various diseases 

(Inokuchi at al. 1967 	Sidhu 	1968). 	Besides, 	several workers have attempted 

to fortify the mulberry leaves to improve the growth and cocoon production. The 

present. review is the maiden attempt to take stock of the research findings in 

this area, to have an overall assessment of the fortification agents and their 

economic importance. 

Fortification agents 

Fortification of mulberry leaf with certain nutritive materials has been 

successfully used as a prophylactic measure in certain races of silkworms (Sidhu 

1968 	Kishi at at. 1959 	Maeda 	 1924), 	In such case, those nutrients 

which are thought to improve the crop yield are supplemented to mulberry leaf 

(Singh at a).. 1980). The various fortification agents can be studied as follows. 

Carbohydrates 

Carbohydrates are essential for immediate energy release and reproduction 

in silkworms (Tazima 1975 	Tanaka 1964). Hence, enriching mulberry leaves with 

carbohydrates has been undertaken by several workers (Ito at al. 1959 (a) 	Ito 	at 
al. 1959 (b) 	Kumara at a).. 1972 	Znamenskaya at of. 1956). Majority of them 

got beneficial effects when they supplemented carbohydrates on mulberry leaves. 

Some have found that glucose gives better results than any other carbohydrate 

(Ito at of, 1959 (a) ; Ito et at. 1959 (b)). They concluded that supplementation 
of sugar enhances the production of hydrolytic enzymes in the gut and haemolymph. 

They also found that administration of highly concentrated solution of glucose 

(50 f) inhibited the growth and decreased body weight without affecting the effecti-

ve rate of rearing (ERR). It the sugars are administered, there is a possibility 

of increase in synthesis of fatty acid content in larval tissues of silkworm. 

It also influences the protein metabolism through transamination reactions (Kishi 

1931). 

Low concentration (2 7.) of glucose solution sprayed on the leaf enhanced 

the silk content (Znamenskaya at al.. 1956). Silk production was enhanced on feeding 
glucose sprayed leaf (Ito 1960). Some authors found that any change in sugar 

content of balanced diet caused a sudden increase in the mortality of the silkworm 

showing a hundred per cent death in the first instar (Comma at a).. 1976). Supplemen-

tation of molasses along with chloromycetin enhanced the yield up to 12 7. (Vermui 

at of. 1963). However, 2 'I. joggery solution is not able to produce any better 

results (Kumaraat of, 1972). 

Proteins and Aminoacids 

It was observed that supplementation of proteins to the normal leaves improves 

the cocoon quality and reduces the larval mortality (Ito 1963). Some authors 

found that the amino acid mixture equivalent to the silk fibre amino acid composi- 
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Lion and coesin enhance the yield when they are sprayed on the leaf (Murthy et at 
1 9 5 1).  

Supplementation of glycocol and alanine to leaf enhanced the cocoon layer 

and weight of the cocoons (Inouce 1916). It enhances the glycine in the silk 

protein and reduced the nitrogen excretion (Kishi at at. 1959). Aspartic acid 
sprayed leaves in fifth instar age produced healthy moths (Anonymous 1968). On 
the other hand, alaninc sprayed leaf produced poor quality of moths (Anonymous 

1968). When the leaf is given with tyrosine and phenylalaline, the quantity of 

tyrosine and phenylalanine in silk production is increased, particularly in fibroin 

(Kishi at at. 1959). Fortification of lysine is reported to be of no advantage 

(Si dhu 1968). 

Lipids 

With reference to lipids, least work is carried out and only natural fats 

were tried as fortification substances. The fats present in the soyabean oil 

neutralised the toxic substances present in the young fresh leaf (Nakajammal939). 

The effect of fortification of leaves with various lipid fractions is to be tested. 

Antibiotics 

Antibiotics influence the metabolism and cause beneficial changes in the 

vitamin and mineral requirements of the animal (Braude at at. 1953 ; ileilman 
1953). During recent years voluminous literature has accumulated on the subject 

of growth stimulating influence of antibiotics (Murthy at at. 1953 	Muraskoshi 

at at. 1976 	Murthy at at. 1951 	; Murthy at at. 1954 	Samson et at. 1976 

Saxena et at. 1960 ; Sharada at at. 1956). 

Some authors found that the oral administration of antibiotics such as strep-

tomycine and penicillin along with the mulberry leaf increased the weight of the 

silkworm and meterage of reelable silk (Murthy et at. 1951). Even the plants 

such as i,actuca debilir can be used and successNtl rearing obtained when they are 

dipped in antibiotic solutions (Muraskoshi at at. 1976). Chloromycetine is also one of 
the antibiotics which influences the metabolism of the silkworms to a considerable 

extent. (Murthy at at. 1954 	Sharada at at. 1956). The degradation products of 

chloromycetine such as p-nitro benzyldehydc are known to stimulate the growth 
of the silkworm (Shyamala at at. 1955). In all these cases, fecundity is found 

to be more after drug treatment (Murthy et at. 1954 ; Sharada at at. 1956). The 

transminations of the blood tissue is more in the silkworm when it is treated 
with chloromycetine (Shyamala at at. 1955). The 	secona 	advantageous 	antibiotic 

which is tried on silkworm is streptopenicillin. The survival rate is more when 

the leaf is sprayed with streptopenicillin (Murthy ci at. 1951). Another antibiotic 
namely streptomycine enhanced the larval growth and silk content (Samson at at. 
1976). Some authors found that auromycine increased the yield up to 6 7. in silk 

production (Murthy at at. 1953). 

Vitamins 

Fortification oF 100(1 with certaill vitamins is successfully tried as a prophy-

lactic measure in silkworm (Ito 1., 1961 (a)). Vitamin '1I increased the resis-

tance against poor environmental conditions and increased body weight (Haeda 1924). 

Riboflavin enhances the silk production and reduced the uric acid excretion (Kishi 

at at. 1959). The choline and its derivatives sprayed on leaf enhanced the fibre 

yield (Yoshadav at at. 1960). Para amino benzoic acid and folic acid sprayed 

leaf led after 24 hrs of hatching/moulting did not show any change in effective 

rate of rearing. hut the viral infection decreased (Griayaghey 1980). Ascorbic 

acid is reported to enhance the larval survival rate (Ito 1961 (a) ; Ito 1961 (b)) 
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In the case of newly hatched larvae they can approach the mulberry leaf at even 

S or 6 cm distance if the leaves are sprayed with ascorbic acid (Ito 1961 (a)). 

Enzymes 

Mulberry leaf smeared with certain enzymes showed better performance on 

larval weight , she I I percent age and absolute silk cont t (Anonymous 1972). Among 

them, peptone, protease, biopril-20 at 0,2 '7, concentration sprayed to coarse 

leaf increased larval weight and filament length (Anonymous 1972). Peptone and 

lysine (0,2 '/) sprayed on the leaf separately have shown that peptone is giving 

good results regarding cocoon economic characters (Anonymous 1972). 

Hormones 

The 	a pp 1 i cat ion of Thyroxine hormone on the leaf gave good results with 

reference to economic characters of cocoons (Medda et at. 1975). 

7.1. Pituitary extract 

Effect of vertebrate pituitary extract on growth of larvae and biochemical 

composition of silk gland of silkworm is worked out (Bharathi et a?. 1983 	Bhaskar 
et at. 1953 (a). The accelerated growth rate of the silkworm larvae, decreased 

larval life span, increased silk output and improved egg laying potentiality 

of moth are reported on topical application of rat pituitary extract on larvae 

by these authors. The silk glands of experimental larvae had elevated protein, 

carbohydrate and free amino acid contents and thereby improved structural and 

dynamic level of organisation of silk gland with accelerated silk output. Signifi-

cance of vertebrate pituitary hormones in activating silk output is suggested. 

These reports have thrown open an exciting area of research since the silk yield 

can be accelerated with mammalian pituitary extract. 

7.2. Prolactin 

The growth rate of silkworm larvae is enhanced by treatment with pure verte-

brate gonadot rop in, pro Inc tin ( lihaskar ef at. 1983 (h) ) . These authors reported 
decreased larval life, increased larval weight, silk output and egg laying poten-

riality of the moth by topical application of prolactin on larvae. Silk gland 

after prolactin treatment is improving the biochemical composition, which might 

lead to increased fibre yielding of the gland (Bharathi ci at. 1986). Such a 
possibility of increased silk gland efficiency might be responsible for advanced 

age of spinning and improved cocoon weight reported by these authors. 

7.3. Thyroxine 

Some authors have reported positive results with reference to cocoons on 

topical application of thyroxine (Medda et at. 1975). 

In general, the effect of vertebrate hormones on the growth of the silkworm 

larvae has been poorly understood. Hence, much attention is needed on these lines. 

Salts and Chemicals 

Addition ot lime salt to mulberry leaf showed no effect on the cocoon produc-

tion (Anonymous 1920). Sodium hydroxide supplementation on leaf reduces the mona- 

lity of 	silkworm caused by viral 	inlection (Narasimhinna ci al. 1982). 	Hence, 
administration of sodium hydroxide on leaf after 26 Il ir suggested by these authors. 

Addition of potassium hi-phosphate and potassium mono basic phosphate enhanced 

the dietary efficiency in the silkworm (Ito ci a7,. 1966). 
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Miscellaneous substances 

There is a common belief that the rearing of silkworms with wet leaves causes 

mortality. Water soaked/dipped leaf has no adverse effects on the rearing (Fouseca 

at of. 1972). But distilled water sprayed leaf produced moths of poor quality 

(Anonymous 1968). Feeding of mulberry leaf fortified with histamine enhanced 

the gastric secretion and reduced mortality at larval and pupal stages (Singh ci 

of. 1976) and improves the cocoon character without enhancing the yield. 

Citrate linalet, acetate linalet and tarpinyl acetate sprayed leaves are 

reported to be good attractants of silkworm food (Hamamura ot at. 1961). Cyclic 

AMP (I mg/I ml) and prostaglandins sprayed on the leaf gave increased cocoon 

weights (Singh et of. 1980) without any toxic effects. Crushed reproductive glands 
of silkworm was sprayed on mulberry leaf twice a day to fifth instar larvae and 

found increased body weight and number of eggs (limaya 1931). 

Thus various substances are tried for the fortification of mulberry leaves. 

Different laboratories tried with different concentrations of substances (Sidhu 

1968 	Singh et a7,.1976). Hence, further research on determination of most econo- 

mic and optimal doses for each nutrient and the synergetic actioOs of combination 

of these nutrients is essential. 

Insecticides and Acetyicholine 

Effect of different insecticides on silkworm showed the response of silkworm 

towards the insecticides (Troitskaya et at. 1980 	Manchev ci at. 1980 	Manchev 

et (Al.. 1981). 	Studies on the effect of hexachlorobeniene on Ph(lOOWflla rlc?nt 

fifth instar Larva, both normal and acetylcfioline-[ed insects (I'ant et at. 1982) 

revealed that the fungicide acts as a nerve poison to the larvae by inhibiting 

acetylcholinesterase activity and production of toxicity. These resulted in the 

lysis of all nutrients, carbohydrates, glycogen, protein and lipid as evidenced 

by the high activity of all the corresponding specific enzymes. Similarly, malathion 

also acted as a nerve poison and produced toxicity in the insects and brought 

about lysis of all nutrients. Feeding of acetyicholine promoted better growth 

and development of insects. Choline, the interaction product of acetycholine 

and acetylcholinesterase has been demonstrated (Pant at at. 1983) not only as 

a growth promoter but also has a protector, to some extent, against the maleffects 

of malathion. However, it does not include total immunity to the poisonous effects 

of the insecticide. 

Seritone 

Consolidating all the beneficial lortificants, prepared a tonic for sericul-

turn industry and its efficacy is tested on mulberry silkworm (Narasimha at at. 

1984). 

The chemical composition of 'Seritone' is 

I. 	Joggery 	solution 5 	7, 

Potash 	alum 0.3 	7. 

Sodium hydroxide 0.5 7. 

6. 	Vitamin-B 	(Rihoflavine) 0.027. 

Citric 	acid 2 	7. 

Chloromycetine 0.05 7 

Cyclic 	AMP' 0,02 	7. 

Protein 	hydrolysate 5 	7. 
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The above ingredients are mixed in 1 000 ml waler and boiled at 100°C for 
one hour. A few drops of chloroform was added for preservation. This is stable 
up in 3 months. This is supplied once in each stage and 4 feeds are given on 
3rd day of the Vth instar stage. This increased shell weight and absolute silk 
content, up to 10 '. with less mortality. Further studies on the efficacy of seritune 
are in progress in this Laboratory. 

In general it can be concluded that the fortification of nutrients can be 
effectively used for the improvement of crop yield and disease resistance of 
silkworms. Greater attention has to be paid towards developing an effective 'Seri-
tone like substance for taking laboratory findings to the field. 
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Traduc t ion 

REVUE : EFFETS DES DIVERS AGENTS D'AMELIORATION NUTRITIVE 

SUR LA CROISSANCE El SES CONSEQUENCES ECONOMIQUES EN SERICICULTURE 

NARASIMHA MOORTHY C.V., BHARATI D., BHASKAR M. 
et COVINDAPPA S. 

Department of Zoology, Sri Venkateswara University, 
TIRUPATI .517 .502, 
Andhra Pradesh, 

mdc. 

Si die veut tre dconomiquernent competitive, la sdriciculture 
doit cc consacrer d une recherche active afin d'améliorer le ren-
demnent de sea rCcoites. Pourtant, peu de progrRs ont etC faits 
dans cc domaine, dans notre pays. Les derniêres etudes ont etC 
consacrdes .seulement a l'alimentation des vers a soie. L'amCiio-
ration de La qualitC des feuilles de murier grRce a des subs-
tances telles que les hydrates de carhone, les acides amsinCs et 
les protdines, icc lipides, Les antibiotiques, Les vitamines, 
icc 	ens ymes et autres substances chimiques ont Pu augmenter Ic 
rendernent des rdcoltes. Un nouvel horicon de recherche a 'eat ou-
Vert a La suite des etudes démontrant l'amélioration de La crois-
canoe des tarvea et du rendernent en soie après application d'ex-
traits hypophysaires d'horrnones purifiCes de mananifhres cur Les 
larves de ver a soie. La "sdritone" renforqant l'effet fortifiant 
des divers agents, son utilisation en séricicutture est une bonne 
idCe. Son efficacité et sa rentahititd restent a &re ddmontrdes. 
Des recherches dans cc sens doivert Ctre faites pour pouvoir 
dtendre cur Ic terrain icc travaux effectuds en laboratoire, 

INTRODUCTION 

Les 6tudes rcentes stir Is saricicuittire ont montre quo Is nutrition des vera 

a 

 

soie et is gntique soot les donmaines oii is recherche eat is plus active, puisque 

is production mondiale de soie dpend de ces deux points. Dana notre pays pourtant, 

nous accordons benucoup d'irnportnce au seul problhmne de nutrition du vet h soie. 

Le vet a soie Rombyx mori L. eat on insects oligophage qui se nourrit principa-. 

lement de Ieuiiles de marier Ce qui eat on inconvenient majeur en sericiculture. La 
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qualité de Ia leuille de mOrier joue un r1e vital dans la récolte des cocons 
(Krishriaswami S. et al., 1970, Fraisse et al., 1954). llalheureusement In qualité de 
la feui lie depend de divers facteurs t.els que Ic climit (l'etkov et at., 1979) et les 
diffCrerries mCthodes agronomiques (Dasgupta. 1961 	Kasiviswnnathan K. et al., 1970.; 
Mukhcrjec S.K. et at., 1972 ; Sidhu N.S., 1969 ; Venkataramana R.S. et al.. 1960). 
Si les substances nutritives et chimiques soot insuflisantes, les vers 4 soie ne se 
dCveloppcnt pas correclenlent et Iorsqu'iis grandissent, leur rendemeot nest pas 
maximal (Fraisse et at., 1954 ; Hassanien et at., 1952 	Serrguptn K., 1971). Do plus, 
les vers 4 soie sous-alimentCs et ceux qui n'ont pas une nourriture adequate no soot 
pas resisLants aux maladies (lnokuchi et at., 1967 ; Sidhu, 1968). Plusieurs cher-
chotirs not LentC ilaugmenter 13 valeur nutritive des teul lies de mrier afin dame-
iiorer In crolssancc et la production des cocons. Cette étude qui est le premier 
essni de compilation des recherches faites dans cc domaine permet d'avoir une estima-
tion globale des agents daugmentation de valeur nutritive et de leur importance éco-
north que. 

Agents d'augmentation de la valeur nutritive 

Laugment;ition dc In valeur nutritive 4 l'aide de certaines substances a 
utilisCe aver succés commemesurc prophylactique chez certaines races de vers 4 soic 
(Sidhu N.S. et al . . 1968 ; Maeda, 1924). Dans ce ens, les substances nutritives qui 
sont smipposCcs amCliorer Ic rendenient de la rCcolte sont ajoutées 4 la feuille de 
mrier (Singh 8.0., 1980). L.es diffCrents agents peuvcnt étre considCrés de la 
manière suivante. 

Hydrates de carbone 

les hydrates de carbone sont essentiels 4 in liberation immediate de lénergie 
et 4 la reproduction des vers 4 soie (Tozima Y. , 1975 ; Tanaka H., 1964). Aussi pin-
sieurs chercheurs ont enrichi len Ieuilles de mürier avec des hydrates de carbone 
(Ito T. et at., 1959 (a) ; Ito T. et at., 1959 (b) ; Kumara et al., 1972; Znamenskaya 
et al., 1956). line majoritC deffets positils a Cté obtenue en rajoutant des hydrates 
de carbone ties fetrilles de mricr. 

Certains 001 trouv6. que le glucose donne de meilleurs résuitats que les autres 
hydrates de carbone (Ito T. et al., 1959 (a) ; Ito T. et al., 1959 (b)). Its con-
c lurent quc I 'iddi Li tin do sucre ace roit la production d enzymes hydrol it iques dans 
i'intesLin et l'hCmolymphe. Its ont également conclu que i'administration dune solu-
tion de glucose fortement concentrCe (50 7.) emp4che Ia croissance et diminue le poids 
du corps sans affecter Ic taux effectif d'élevage (ERR). Si les sucres Soot adminis-
trCs, it y a une possibilité daugmentation de Ia synth4se des acides gras contenus 
dans les tissus larvaires du ver 4 soie, La mCtabolisme des protéines est aussi 
influence par les reactions de transamination (Kishi, 1933). 

line solution de glucose faiblement concerrtrée vaporisCe sur in feuiile nugmente 
la quantiré de soie (Znamenskaya, 1956). Certains auteurs ont découvort que tout 
changement de Ii quantité de sucre dun régime entratne one brusque augmentation de 
la mortalirC des vers 4 soie, jusqu'4 100 7. de mortalité nu premier Cge larvaire 
(Comma et al., 1976). En ajoutant de la mClasse 4 la chloromycCtine, on a obtenu une 
augmentation de production qui petit aller jusqu4 12 7. (Vernia et at., 1963). Pourtanl 
une solution 4 2 7. no produit pas do meilleurs rCsultats (Kumara Raj S., 1972). 

Protélnes et acides aminCs 

On a observe quen ajoutant des protéines aux (euilles normales, la qualitC du 
cocon est amCliorée et In mortalitC des larves réduite (Ito T., 1963). Certains 
auteurs ont trouve que lorsquon vaporise sur 13 feuillc un mélange dacides aminCs 
equivalent 4 la composition de In fibre de soie CL de In caséine, in production est 
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nniliort 	(Murthy M.R.V. , 1951). 

En ajoutant do In glycine et de i'alanine è In [colLie, In coque soynuse et le 

poids des cocons ant 6t6 amtiorès (Inouce, 1916). Ccci augmente In quanti t6 de gty-

cine dans les protines de Ia sole et réduit t'excrtion d'azote (Kishi et at 
1959). Les fouilles vnporises 	l'acide aspartique pendant le 5ème Ige produisent 

des papillons cams (Anonymous, 1968). Cependant, les bullies VaporiSees a i'alanine 
produisonl des papilions do mauvaise qua1it. Quand In fou.uille recoiL de l.a tyrosine 

et de In phényLalanine, In quantir6 de tyrosine et de phny1aLanino de In sole est 

augmente, en particulier dans In fibroine (Kishi et at.. 1959). La lourniture de 

lysine nest d'aucune utiiit 	(Sidh N.S. , 1968). 

t.ipides 

Peu de travaux soOt en coors sur les l[pides et soules les graisses naturelles 

ont k6. testea en agents d'augmentation do Ia vateur nutritive. Les graisses pr-
senLes dans l'huiie do soja neutralisent les subsrances toxiques prsentes dans in 

oune feuiiie do mOrier fratche (Nakajamma, 1939). II roste 	tester I'e[fet d'aug- 

mentation do In valour nutritive avec diverses fractions lipidiques. 

Antibiotiques 

Les antibiotiquos influont sur Ic mtaboiisme et apportent des modifications 

bénfiques des besoins en vitamines 01 on minéraux (Braude et at., 1953 ; Iloilnuan, 
1953). Au Coors des dernières années, on nombre considrabie (larlicles a 6t4 conan-

crè è co sujot do l'infiuence stimulante des antibiotiques sur In croissance (Murthy 

et at., 1953 ; Murakoshi et at., 1976 	Murthy et at., 1951; Murthy et al., 1954; 

Samson et at., 1976 ; Saxena et a),• , 1960 ; Sharada et at.. 1956). 

Certains auteurs ont trouv6 que ladministration dantibiotiques tots que In 

streptomycine et In pniciIlinc, ajouts aux (collies do mflrier, augmente Ic poids 

des Vera 	sole et le rnitrago (10 In soje (Murthy et a?,., 1951). Memo des piantes 
telles que Lactuca datilio sont employees avec succès lorsqu'olles sont trornpCes dans 

des solutions antiblotiquos (Murakoshi et a).., 1976). La chloromycCtino 051 aussi 
on des antibiotiques qui pouvent influencer cunsidCrabiement le mCtnboiisme des vers 

a solo (Murthy et at., 1954, Sharada et at., 1956). Les produits do dCgradatuon de 
La chloromycetine tels quo Ic p-nitro benzyldChyde sont connus pour stimule In 

croissance do vor A sole (Shyamala et at., 1955). Dans bus ces ens, La féconditC 
est plus importnnto après traitement (Murthy et. a)... 1954 ; Sharada et at., 1956). 

La transamination dans les tissus sanguins est plus importante Iorsque lever 	sole 

a 6t6 traite è In chloromycetine (Shyamala et at., 1955). Le second ant ibiotique qul 

a 6t6 testé avec profit ost In streptopCoicilline. Lo tnux do survie est plus ClevC 

après vaporisation do streptopCniciliine sur Ia (collie (Murthy et at., 1951). La 

streptomvcine arnCiioro In croissance larvaire et In quantitC do soie (Samson at at., 
1976). Cortains auteors ont trouvC que i'aurComycine augmonte to rendement en sole 

iusquè 6 7, (Murthy et at., 1953). 

Vitamines 

Laugmentation de In vnleur nutritive des ailments par certaines vitarnines a 

ete utilisee avec succès comm(- unesure prophylactique chez Ic ver In soio (Ito, 1961). 
La vilamine 'B augmente In rcsistancc nux mauvaisos conditions do milieu et augmente 
le poids (Mnodn, 1924). La riboflavine amCliore In production de sole et rCduut Ia 

scrCtioin d'ncide urique (Kishi, 1959). La choline et sos dCrivês vaporisCs sur In 

feuilie nmCiiorent to rendoment (Yoshndavat a).., 1960). Lacide para-amino-benzoTque 

ct incide folique Vaporisos sur des feuities donnCes 24 heures après iCctosion, 
ou après In moe, nontrainent pas do moditicalion dans Ic taux (Ic croissance de 

iClovage ; mais liuu[oction virale diminue (Crinyaghey, 1980). Lacide nscorblque 
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smél ivre le taux do survie des larves (Ito, 1961(a) 	Ito, 1961(b)). En ce qui Con- 

come Les larves neonates, cites peuveiii atteindro iesieuilles de mricr vaporise.s 
d'acide ascorbtque piaces i S ou 6 cm (Ito, 1961(s0). 

Enzymes 

La feutite de mrier enduite do certaines enzymes donne de meilleurs rsu1tats 

pour Ic poids de is larve, is richesso soyeuse et is quntit reI1e do soie (ann-

nyme, 1q77). Parmi celtos-ci, peptone, protase, bioprii-20 vaporiss sur los 
[collies ics plus grosses 	tine concentration do 0,2 7, ;iugmentent le poids do In 
larve et Is tonguour de is have (anonyme, 1972). La vaporisat ion séparée de pep-
tone CL do lysine ( 0,2 T) motitre quo is peptone donne do bons résultats en ce qui 
cOncertie los caract'res econitmi ques do cocon (anonyme, 1972). 

Hormones 

L'apptication de Thyroxine sur is feuilie donne de bons rsu1tats quant sos 
caractristiques 6conomiques des cocons (Medda et at., 1975). 

7.1. Extraits hypophysaires 

On a 6tudi6 l'effet dextrait hypophysaire do vertibrés sur Is croissance des 
larves ci sur is composition hiochimique do is glande stiricigine du ver A soie 
(liharathi, et oL., 1983 	8hasksr of al,., 1983(a)). Ces auteurs out 4tudi6 Ic taux 
de croissance des larves do vor A soie, In diminution do Is période Larvaire, l'amé-
tioration do In production do soie, tamétitiration du potontiei de ponte des papli-

ions aprs application d'extraits hypophysaires do rat stir los larves. Lee giandes 

séricigénes des larves experimenralos contiennent one grande quailtité de proiéines, 
d'hydrates de carhone et dacides aminés. Do cc faIt, 1 'organtstltion do Is glande 

sértcigne, so nivesu structural ot dynamique, s'est améliorée et on observe un 
ft lago plus rapt tie do cocon. L importance des hormones hypophysaires des vertébrés 
sur In production do soie est notable. Ces travaux oft ouvert on champ do recherche 
Inréressarit dans Is mesure oi I 'cxi rait hypophyssi re de mammi fro peut accélérer Ic 
rendement on soie. 

7.2. Prolactine 

to taos de croissance des larves do vet 	soie est sugmenté par un traitement 
aux gonadotropines ei S is prolactine purifiée de s'ertébrés (Bhaskar et at., 1983(b). 
I,es auteurs not enregistré tine diminution do Is durée de La période larvaire, one 

augmentation du poids de Is larve, do In production do soie et du potentiel do ponte 
du papillon apr's application do prolactine sur ies larves. Après Ic traitement S 
is prolactine, Is glande séri:igène voit sit composition biochimique s'nméiiorer, ce 

qui pent entrainer one nmelic,ration du rendement en fibre soyeuse (Bharathi et al., 
19840. Cetti' amilioration do rendement do is glande séricigSne petit favoriser un 
fi lage do cocon précoce et augmenter Ic poids du cocon. 

7.3. Thyroxine 

CerUtinsauLeurs ont enregistré des résultats positifs par application do thyro- 
xine (Medda et al. 	1975). 

L'efiet des hormones do vertébrés sur Is croissance des larves de vet S soie 
est génératement miii compris. Aussi eec résultats ditivent-ils étre pris avec prérsu-
t iOn. 

SeIs et agents chimiques 

['addition do set citrique S Is IeuiIle do mrier n's aucut diet. sur Ia produc-
tion du cocon (anomyme, 1920). Laddut ion de soude S In Ieuitio rédnit Ia mortaiité 
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ds vera a soie due aux infections virales (Narasirahanna et at., 1982). Ces auteurs 
suggèrcnt dadminisirer de la soode après 24 heures. L'addition de phosphate bipotas-
sique, de phosphate monopotassique basique amIiore to rendersent alimentaire du ver 

soie (Ito et at., 1966). 

Substances diverses 

On pense habituellement que I'1evage des vera 5 soic sur des feuilles hurnides 
est cause de mortalité. Los feuilles trempies n'ont aucune incidenco nrfaste sur 
l'élevage (Fouseca et at., 1972). Mais lutilisation de feuilles vaporisées avec de 
l'eau distillée a produit des papillons de mauvaise qualiL (anonyme, 1968). L'emploi 
de feuilles de mirier enrichies d'histamine am6liore Ia scrétion gastrique et rduit 
(a mortatiL6 aux stades larvaire Ct nymphal (Singh at at., 1976). EILe am1iore les 
caract6ristiques du cocon sans amliorer le rendenient. 

Lo linalet de citrate, le Iinalet d'acètate et 1acto-tarpinyI vaporiss sur 
lea feuitles ont one influence positive sur la nourrituro des vera 	soie (1-lamamura 
et at., 1961). LAMP cyclique (1 mg/mI) et los prostaglandines vaporises sur la 
feuille amè[iorent Ic poids du cocon sans effets toxiques. Des glandos sexuelles de 
ver è soie 6cras6es ont k6 vaporLses sur lea feuilles de mGrier deux lois par jour 
jusquau Sème age larvaire et Ic poids du corps ainsi que to nombre d'oeufs ont aug-
menté (Umaya, 1931). 

Ainsi plusieurs substances ont été testées pour améliorer la valeur nutritive 
des feuilles de mlrier. Différents laboratoires ont faiL des essais avec des concen- 
trations différentes (Sidhu, 1968 	Singh at at., 1976). Aussi one recherche plus 
approtondie s'impose pour la determination des doses optimales et lea plus 6c000-
miques pour chaque substance nutritive et ['action synergétique de la conibinaisori 
de ces aliments. 

Insecticides et acétylcholine 

Lea dilfCrorits insecticides donnent one reaction chez le ver a sole (Troitskaya 
at at., 1980 ; Manchev et at., 1980 ; Manchev at at., 1981). Dos etudes sur l'effet 
de I'hexachlorobenzène sur lea larves du 5ème ago de Philosarnia ricini, nourries nor- 
malornent et 	l'acCiytcholine (Pant, 1982) ont montré que Ic fongicide agit conano 
un poison du système nerveux en empCchant lactivilé acétylcholinestérase. 
Ceci est d3 è la lyso de toutes lea substances nutritives, hydrates de carbone, 
glycogène, protCines et lipides, commo to montre la forte activité de toutes 
lea enzymes apécifiques correspondantes. Do méme, Ic malathion qui agit également 
coinmo on poison du système nerveux, est toxique pour lea insectes et engendre la lyse 
de tous lea aIlments. L'acCtylcholine permet one croissance et on développement meil-
leurs des insectes. On a démontré que la choline, produit d'interaction de l'acétyl-
choline et de lscétylcholinestérase (Pant et at., 1983), pouvait favoriser la crois-
sance mais aussi proteger, dana one certaine niesure, contre les effets nuisibles du 
malathion. Pourtant limmunité contre lea effets toxiques des insecticides n'est pas 
totale.  

"Séritone" 

II rCunit lea avantages de tonis lea agents d'augmentation de la valeur nutri-
tive. Son efficacitC est démontrée chez 10 ver è soie (Narasimha Murthy at at., 
1984). 

La composition chimique do SCriLone est la suivante 

I. Solution joggery 	 57. 

2. Alun de potassium 	 0,3 7. 
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Soude 	 0,5 7. 

Vitmnine B (riboll.avine) 	0.02 7. 

Acide citrique 	 2 7. 

Chloromycétine 	 0,05 7. 

"AMP' cyclique 	 0,02 7. 

Hydrolysat de prutéines 	5 7. 

Lea ingredients ci-dessus soft mélanges dans 1 000 ml d'eau et portés a ébulli-
tion pendant urie heure. On ajoute que[ques gouttes de chioroforme pour la conserva-

tion. La composition reste stable pendant 3 mois. Elle est donnée one lois A chaque 

age larvaire et 4 lois le 3ame jour du 5me age larvaire. Le poids de La coque et 

la richesse soyeuse soft augmenrés jusqu'a 10 7.. avec utie diminution de la mortalité. 

D'autres etudes sont en cours actuellement dans notre laboratoire sur cette question. 

Nous pouvons conclure qu'en général l'usage des agents d'augmentation de la 
valeur nutritive peuvent eflectivement amCliorer la production et la résistance des 

vera 13 soie aux maladies. II faudrait tenir compte de ces recherches de laboratoire 

concernant Le Séritone pour une application pratique. 
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CONSUMPTION AND UTILIZATION OF FEED IN PHILOSAMIA RICINI 

LARVA DURING DEVELOPMENT 

RADHA PANT, D. RAMANA and ANGSHULA SARKAR 

Department of Biochemistry* 
The University, 

Allahabad - 222002 
India 

The Consumption Index (CI), Growth Rate (GD) and Gross Effi-
ciency (GE) of the eri silk worm Philosamia ricini have been as-
sessed auring larval development. In addition, some morphologi-
cal parameters (length and girth) and mortality rate of the lar-
vae have also been recorded till commencement of spinning. It 
has been observed that the CI and CR are inversely proportional 
to GE. 

INTRODUCTION 

Food consumption, ingestion, the utilization patterns and their sex-specific 

differences observed at the fifth instar stadium in a variety of insects belonging 

to different races have been reported (Macko ci at 1959 ; Mikcrji ci at 1970; 
Bhat et at 1978 ; Yarnamoto et at 1982 ; Joshi 1984). However, literature does 
not reveal information on their day-to-day variations as reflected in several 

parameters during growth and development of insects. 

In the present communication an attempt has been made to trace the afore-

mentioned in the developing larvae of the eri silkworm Philssamia ricini through 
different stadia till commencement of spinning. 

The different data obtained have been employed to deduce the Consumption 

Index (Cl), Growth Rate (CR) and Efficiency of Assimilation i.e., Gross Efficiency 

(GE), according to Waldbauor (1968) with slight modifications. 

° Present address: Chemistry Department, Allahabad Agricultural Institute 

Allahabad. 211007 (India). 

49 



MATERIALS AND METHODS 

Phi loswnia ricini larvae were reared n Ricinua co,nniunis leaves in the laborato-
ry as described earlier (Pant et al 1965). About 2000 larvae were picked from 

the insect colony immediately alter ecdysis to the third instar stage and maintained 

separately. First and the second instar larvae were not included in the experiment 

due to their size being ton small to handle and take measurements. 

Larvae were picked at random from the colony after evacuation and weighed 

in 15 lots of 10 insects each. Length and girth of the insects were measured 

by employing cotton thread. These measurements were carried out daily before 

exposing the insects to their feed. 

Insects were administered daily at the same time in the morning, known weight 

of leaves. After 24 hr the leftover leaves were removed, cleaned and weighed 

which gave the amount of leaves consumed by the insects during this period. From 

this the feed consumed by one insect was calculated. Correction for loss of weight 

in the feed..., evaporation of water was made by exposing known weight of leaves 

under identical experimental conditions. 

RESULTS AND DISCUSSION 

Figure I represents the day-to-day feeding rate and change in weight of P,rrcini 
during development till commencement of spinning. From these data, the consumption 

Index (CI) which can be defined as the feed intake per day per gram larva during 

growth through one instar , was calculated by the expression, ci 	Similarly, 

the* Growth Rate ((;R) TA  
and Gross Efficiency (GE) which represent respectively the 

net weight gain per day per gram larva during development through one instar 

and the percent assimilation efficiency during the same period were calculated 

from the expressions, CR = Q. and GE weight gainee by larva through one InStar10 
TA 	 weight of food ingested during one instar 

where F. T. A and C stand respectively for weight of food consumed (g),  duration 

of feeding (days), average weight of larva and the net weight gain per larva 

during the feeding period through one entire instar. 

The higher values of Cl and CR during fourth instar as represented in table 

I reflect on the increased rate of food consumption and subsequent growth. On 

the other hand, their decline during fifth instar could be related to the depleted 

food intake on days 4 and 5 and general growth just prior to the commencement 

of spinning. 

From the table it can also be seen that the rate of food consumption CI 

and Growth Rate (CR) appear to be inversely proportional to the Gross Efficiency 

((;E). This relationship suggests that although comparatively higher amount of 

food is ingested during the third and the fourth instar stadia, it is the fifth 

instar larvae that are more efficient in converting the ingested food into body 

matter rather than the larvae at the earlier sladia. 

The highest mortality rate observed (Fig.2) during the third instar stage, 

becomes gradually less with growth and development of the insect. Interestingly, 

no mortality occurred at the fourth instar stage but prior to spinning the rate 

once again became high. It is noteworthy that when insects are reared in less 

crowded colonies they survive better, perhaps due to more free movements and 

easier approach to feed. 
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From figures 1 and 2 it can be seen that the larvae consume more feed with 

growth and development which directly reflects on their gain in body weight, 
length and girth. 

The other parameters that were aso studied during the present investigation 
are tabulated below. 

Rate of pupation = 90-93 7. 

Average weight of cocoon = 2,92 ± 0,6 g 

Rate of fly emergence = 68 - 71 7. (d35 - 40 7. ; 960 - 65 7.) 

Average rate of oviposition = 200 ± 31 eggs/insect 

Rate of hatching = 92 - 94 7. 
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instar 	 CI 	 GB 	 GE 

UI 	 1.12 	 0.21 	 18.41 

IV 	 3.25 	 0.34 	 13.80 

V 	 0.97 	 0.29 	 29.54 

Table 1.Cnnsumpl ion and utilization of feed by P. ricini larvae during development 
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Fig. 1. Consommation de nourriture et variation du poids chez la larve de 
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Fig. 2. Some morphological changes and mortality rate observed in Phllosonv!a 
ricini larva during development. 

Fig. 2. QueLques changements rnorphologiques et taux de nnortalité observe chez 

Ia larve de P1-siloc.mia ricini au cours du dCveloppement. 
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L'index de consommation (Cr), le taux de croissance (GR) 
et 1 'efficacitd brute (GE) ont did dvaluds pendant be develop-
pement larvaire. De plus, on a également enregistrC quelques 
paramdtres morphobogiques (bongueur et taille), los taux 
de mortalitd des larves jusqu'au debut du fibage. On a observe 
quo le CI et is GR sont inversement proportionneis au GE. 

INTRODUCTION 

Ii a éLé rendu compte antérieurement de la consorsmation alimentaire, de 

'ingestion, des profils d'utilisation et de leur dif1rences suivant le sexe, 

so 5hme 5ge larvaire, chez une grands variét 	d'insectes de di1fz-entes races 
(Macko et at 1959 ; Mukerji et at 1970 ; Ehat et at 1978 	Yamamotoet at 1982; 
Joshi 1986). P ,,irant les etudes faites ne donnent pas d'informations cur des 

variations possibles au jour Is jour cnmme le suggrent plusieurs paramètres pendant 

Ia croissance et le dCveloppement des insectes. 

Dans cet article, nous essayons de rendre compte de ces variations au cours 

des diffirents stades de diveloppement des larves du ver A sole eri Philosamia 
riciai, jusquau debut du filage. 

Les différentes donnCes obtenues nous ont permis de déduire lindex de 

consornmation (CI), is taux de croissance (GR) et lelficacité d'assimilation 

11 savoir l'eflicacitC globale (GE), suivant Waldbauer (1968), avec de tCghres 

modifications. 
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MATERIEL El METIIODES 

Les larves do I'iiosamio rcni ont 6t6 6Lev6cs stir des bullies de Ricinu 
communio, en lahoratoire, coinme nous t'avons dcrit prcedemment (Pant et at 
1965). Environ 2000 larves not 6t6 isolées de Is colonie d insectes lmmédiatement 
après lecdysis et maintonues spartes jusquau troisime ige larvaire. 

Les larves du premier ci second Age n'ont pas 6L6 utilises dans cette exprien-
Ce, leur peti to laille no permettant pas len manipulations et len mesures. 

Les larves ont 6t6 prises au hasard après 	Ia levee, rCparties en 15 lots 
do 10 et pesees, is longucur et la taille des insectes Ctant mesurCes 	l'aide 
dun itt de colon. Ces mosures ont 6t6 eiiectuCes chaque jour avant le nourrissage 
des insectes. 

In poids connu de IeuiIles a CtC donnC aux insectes chaque jour, 	henro 
lixe. Au bout do 24 heures, Ic surplus de bullies a CtC onleve, nettoyC et pesC, 
cc qul 1 permis d'obtenir Ie poids de feuiiies consommCes pendant cette pCriode. 

Aparttr de ces donnCes, nous avons calculé Ia quantité de nourriture consommée 
par chaque insedte. Une correction do perte de poids due a l'évaporation, a ktli 
eifectuoe en expasant un poids donné do feufiles a des conditions identiques a cellos 
do lexpCrience. 

RESULTATS El UISCIJSSION 

l.a ligure 1 indique La consummation journallére de nourriture ci ics variations 
do poids du P. ricini pendant Ic développernent jusqu'au filage. 

L'index do consommation Cl, qul pent Ctre dCfini cosmic Is ration alimentaire 
par jour et p.ir gramme do larve pendant Is croissance an cours dun age larvaire 	a 
ete calcuic suivant Is lormule : Cl 	 De inCise, 	le 	taux 	de 	croissance 	(CR) 

TA 
et l'ellicacitC globule (GE) qui reprCsentent respectivement to gain do poids 

net par jour et par gramme des larves pendant le dCveloppemeni dun ego larvaire 	ci 
to taux d'assimilstion en pourcentage pendant Ia mCme pCriodo, ont etC calculCs sui-
vant Ia formulo 

CR = 	et GE 	
poids gagné par los larves pendant one pCriode 	

F, 1, A et C 
TA 	 poids de nourriture ingeree pendant une periode 

reprCsentant respectivement Ic poids do nourriture ingCrée (g), le temps do nourris-
sage (en jours), le poids moyen des larves et le poids net gagnC par larve pendant 
Ia pCriode de nourrissage dun Cge larvaire entier. 

Les valeors les plus hautes de Cl et CR pendant le quatriCme Cge teiles 	quel- 
los apparaissent dans Ic tableau I traduisoni laugmontation dii taux de nourriture 
ingCriie or La croissance cunso,utive. D'autro parL, lour chute pendant Ic cinquiCme 

Cge larvaire pourrait Ctre liCe C l'Cpuiseinent des rationS alimentaires des 4Cmo 
Ct 5Cme jours 01 C Ia croissance gCnérale jusic avant le dChut do I ilugo. 

Le tableau I indlquo Cgalement que le taux de consommation do nourriture 
((;l) 01 le taux do croissance (CR) suit I nversement proport lund s an taux d'as imi-
hnion brui (GE). Colic relation laisse supposer que, hien qu'une qusntitC relative-
mont plus grande do nourriture alt etC ingCrCe pendant los lame CL 46me Cgos iarvai-
rca. It SCme Cgc est celul oa le taux de conversion do nourriture ingCrCo en mat iCre 
corporelle est Ic plus important. 
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Le taux de morealité qui est le plus fort (Fig. 2) pendant le 3ème 5ge larvafre, 
diniinue progressivement au fur et a mesure de [a croissance et du dveloppement 
de l'insecte. 11 est intressant de noter qu'aucun dcas nest survenu au quatriè-
age, mais Ia mortalita est redevenue très élevée avant le filage. D'autre part, 
les insectes élevés dana des colonies moms nornbreuses survivent mieux ; ceci 
est peut-aere do a une plus grande [Iberté de mouvement et une approche plus 
facile de Ia nourriture. 

Les figures 1 et 2 indiquene que les larves consomment de plus en plus de 
nourriture au cours de leur croissance et de leur développement, Ce qui a une 
incidence directement sur leur prise de poids, leur longueur et leur taille. 

Lea autres paramètres qui ont également été enregistrés pendant cette étude 
sent les suivants 

Taux de nyrnphose 	90-93 7 

Poids moyen du cocon 	2,92 ± 0,6 g 

Taux d'émergence 	68 - 71 7 (O'35 - 40 '/ ;60 - 65 7) 

Mbre moyen d'oeufs pondus: 200 ± 31 oeufs/insecte 

Taux d'éclosion 	92 - 94 7 

57 



Age 	 CI 	 GR 	 GE 
arVaire 

III 	 112 	 0,21 	 18,41 

Iv 	 3,25 	 0,34 	 13,80 

V 	 0,97 	 0,29 	 29,54 

Tab1eu I 	Corisommation et utilisation de La nourrjture chez les larves P. ricini 
au cours do développemenr. 
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Sericologia, 1986, 26(1), p. 59-68. 

COMPARAISON DES EFFETS DU CO2 ET DE CEUX D'AUTRES 

ANESTHESIQUES CHEZ LES LARVES DE BOMBYX MORI 

SILLANS D. 

Laborato ire de Biomdtrie 
Universjtd Claude Bernard - (JON I 

43, Rd du 11 Novernbre 1918 
69622 VILLE'URBANNE (PRANCE) 

Les effete du CO 2  sur le ryt1vn circulatoire des chenilles 
de Bonbyx mon dtant comparables ci ceu obtenuc coca l'dther et 
le chioroforme nous pensone que 6on act (on est bien anesthdsique. 

Les effete secondaires (retard de croissance en part iculer) 
dtant moindren qu'avec Les autres produits, ii aparat que ('u-
tilination du CO2  set prdfdrab(e. 

te rabentiesement d'activitd obtenu avec des teas faibles de 
CO 2  peut etre un mods'le pour coinprendre corenent rdagissent Les 
insectes qui naturellement sont confrontds ci des taux de CO 2  plus 
importants que (a norma?-e. 

L'objectif que nous nous étions fix8 de mesurer on mitabolisme de base chez les 

insectes impliquait on étai dactivit6 minimale c'est——dire l'irnmobilisation. Celle—

ci peut 6tre obtenue par anesthésie. 

Chez ces animaux, ii set courant dutiliser l'anhydride carbonique du fait de 

son ef1iccit6 et de sa simplicite d'emploi. Bien que Ic CO2 soiL un anesthsique 

connu chez les vertibris, chez les insectes on a souvent 4voqu6 on eufet denoxie 

pour expliquer son action. 

Sans pritendre aborder les mcanismes moIcuIaires de 1anesthsie, nous avons 

pens qu'une étude comparative des effete du CO? et de ceux observes avec les anes—

thisiques ciassiqucs pourrait nous renseigner sur le mode d'action de Ce produit. 

Nous rapportons ici les rCsultats concernant le rythme circulatoire. 
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MATERIEL ET METHODE 

Les animaux uti1iss sont des chenilles au dernier dade, 24 heuree avant Ic 
dibut do filage. Its provienneiti dun croisemerit des races europennes 200 et 300. 
Its ont on poids nioyen approchant lee i grammes. Lee expriences out lieu a 22°C. 

Lee anesthsiques eisploys sont 	le CO 2  (pur ou en mIange), l'éther 6thylique, 
to chloroforme Ct to pentobarbital. 

Le rythme circulatoire est mesur6 au niveau de léperon (là oj le vaisseau dor-
sal est bien visible) a laide d'un appareil utilisant on procédé optique (Biston 
et Sillans 1976) 

Mode opératoire 	On mesure le rythme circulatoire durant 10 minutes comme t6- 
moin puis lineecte eel anesthéeié 

- pour Ic CO 2  Ic ver a soie est introduit dane une enceinte étanche de 40 cc 
qui est immédiatement saturée par to gaz 

- pour Ic chloroforme ci I'éther 10 gouttee sont introduites sur du colon cc 
irv.oO 	:I. 	I 	li(Te intO. 

On 	SSe linsecte on contact avec to produit durant un temps t appelé temps 
d'anestliésie. Iinsecte est alors retire de lenceinte. ccci Ia pCriode de rCcupé-
ratio Ii. 

- pour to pentobarbit.iI on inecte par seringue all niveau du thorax 0.1 ml 
dune solution a 0.006 (Ia régle Ctant de 2 ml/kg. soit 0,01 ml/5g, dune solu- 
tion a 0,06). Pour cc produit, on no dCfinit donc pas de temps danesthCeie. 

Durent lee 3 phases 	tCmoin, anesthéeie ci rCcupCration lenregistrement du 
rythme circulatoire est continu. 

RESIJLTATS 

Pot chaque anesthCsique, nous prCsentone un exemple individuel de la variation 
du rythme circulatoire en fonction du temps. Dane chaque cas [experience a Cté ré- 
pétée sur all moLts 10 individus 	lee rCsultats sont trs reproductibles d'Un mdlvi- 
du a l'autre. 

Avec to penitobarbital (figure In), on observe seulement un tree I;iible ralentis-
sement. 

Avec lCther (figure Ib), tnprs une trés lCgère accClCrat ion Ic rythme chute 
jusquà larrCt cardiaque qui intervieni suivant lee animaux cntrc 17 et 23 minutes. 
Aprés In remise daits lair it y a reprise des battements cardiaques et to ryllnme to-
tourne a Ia valour do temoin en passant par un maximum. Lindividu prCsentC ici a 
subi une anesthCsie de 20 minutes. 

Avec le chloroformi' on a un phénomCnc analogue ((igure ic). Cependanl. larrCt 
cardiaque est obtenu plus rapidement (On moyenne 10 minutes) 	de plus it ny a pas 
d'accClCratiori et 50 coors de Ia rCcupCration on observe systCmatiquement une loague 
période oi to rythme cardiaque se mailtient relativemeni. stable a on nivenu inforirur 
an tCmoin avant de rcjoindre colui-ci. 
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Aver le CO 2 ptlr it y a arret circuitatosre ds In miso en contact aver Ic gaz. 
Lorsque l'insecte est remis dan lair II y a reprise des hattements 	to rythme 
s'acclèro très rapidement usquS on maximum, supérieur a Ia valeur do tmoin, qui 
prcède tin relour vers cette valour (figure 2a). 

Aver des mlangcs 02 -CO2  on observe on phnomène analogue tant que le taux do 
CO2 est suprieur è 50 7, (figure 2b). 

Pour des taux plus faibles de CO 2  ii ny a plus arrèt mois on ralentissement, 
du rythme circulatoire, proportlonnel è ce l.aux. Le maximum au cours de In rècup-
ration 051 d'autant plus foible que le taux de CO 2  est plus foible (figure 2c). 

II faut notor que limmobilisation est toujours antérioure è l'arrèt cardiaque 
(flu simoItane aver le G0 7) et que In reprise dactivitè (mobilit) intorvient bien 
après que l'insecte sit retrouv6. on rythme circulatoiro normal. 

La figure 7 montre laspect qualitatif de lenregierremont. Chaque bande corres-
pond h urut' minute denregistrement lors dun traitement au CO2. On observe que 
lorsque Ic rythmo s'arclère lamplitude des battimonts diminue. 

La figure 4 montre des enregistrements correspondant A one anesthsie au chioro- 
lorme. Nous no montrons pas d'exemple concernant lèther 	it serait similaire mais 
avei un retour S is normale plus rapide. 

La figure 5a montre los enregistroments poor 2 individus anesthsis aupentobiur-
bital. Si to rythme est peu modifi6 par contre Ia régularité, In forme et l'amplitu-
de des batternents Ic sotit fortemerut. 

La figure Sb montre le ralentissement provoqué par un taux do CO 2  de 25 

DISCUSSION. INTERPRETATION 

Léther et to chlorofurme soot des anesthsiques classiques. Ii est admis que 
laoesthèsie gSnralo results d'une modification do In permeabilite membranaire des 
cellules nerveuses provoquêe par In fixation do l'anesthésique 	it sagit donc dun 
mCcanisme hcaucoup plus physique que chimique. 

[I est hahituel chez les arthropodes d'utiliser I 1 6ther, qui agit door au ni-
veau nervrux, potir decider si leur coeur est myogSne (origine musculaire do batte-
mont eardiaque) 00 nourogène (origine nerveuse). Nous verif ions ici que to coeur des 
lCpidoptères est myogène puisque larret cardiaque, quand it a lieu, n'intervieot 
quaprSs limmubilisation et quc symétriquomeol In reprise des battements prend pla-
ce avant In reprise dactivitC au cours do Ia recuperation. 

Avec Ic CO2 larrèt cardiaque est immCdiat don: simullanC de l'immobilisation. 
Par contre on pout observer au cours do In recuperation l'antCrioritC de l'activitC 
cardiaque par rapport S lactivitC gCnCrale. Bien que los courbes do rCcupiration 
ne solent pas scmblihles it y a donc analogie dons In chrunologie des CvCnements. 
On petit alors admcitre quo Ic CO2 agit comme anosthèsiquo et quo son action nest 
pas duo è I anoxio. 

Cette aflirmai ion est corroborèe par Ic fait quavec  tin mClange 50 7, C07 -50 7, 
02 on obtiont on rCsultat analogue a colui do CC)? 	pur. Or l'insecte dispose dune 
quantitC d'oxygèno supèrieurc no taux atmosphCriquo (20 7). Enfin Fuzeau llraesch 
(1976) a montre aver do GO2 marque que le site do fixation prêfCrentiel et Ic plus 
durable 6taiL to système nerveux. 

61 



11 est cependant possible denvisager une action indirecte do CO an niveau nor-

veux. En effet ii provoqrie on abaissement do p1l  de 1'himo1ymphe (voir note cl-join-

te). Cette acidification pouvant comme chcz lea vertbrs perturber lee mcanismes 

nerveux (Elecle 0t  of 1967). 

SI ['on vérifie ainsi on fait connu chez lee animaux suprieurs c'eet--dire 

la propri6t6 anesthésique do CO2 it roste ?i justifier son crnp[oi. Certains auteurs 

(Brooks. 1965 - Wondring e of 1978 	Tanaka. 1982 1  oft sou1ign qu'il pr000quait des 

effete secondaires en particulier des retards de croissance. Toutefois, I'tude com-

parative avec dautres produits fait apparaitre que le C07 est le moms nocif. Avec 
'ether et Le chloroforme ci l'on dCpasse lee temps d'anesthesie qui pr000quent 

1'arrt cardiaque (one vingtalne de minutes pour l'ether, uric dizaine pour le chlo-

roforme) It se produit one forte mortalite lea jours suivants. Pour des temps d'anos-

thCsie plus courts lee retards do croissance soOt plus importants que ceux observCs 
avec Ic CO 2. Los chenulles soot capabies de supporter plusieurs heures de CC2 pur. 

Le pentobarbital prCsente lee mCmes inconvénients que to chioroforme, forte mor-

talité et retards do croissance prononcés D. Sillana en preparation). 

Enfin le CO 2  prnvoqne on relcherncnt musculaire total, Ic ver est ulasque. Ce 
nest pas Ic cas do chtoroforme qui provoque uric turgescence, (Ic ver est gonf IC) ou 

do pentobarbital et A on degré moindre I'éthor, qui provoque one crispation, le ver 
eat petit et dur. En consequence l'expCrimentation cst plus aisCe avec des vera enes- 

thCsiCe an CO 2 	to seul Inconvenient est qri'tI provoque on Vomissoment. 

CONCLIJS ION 

U apparait en definitive quo to CO2 prCsente to plus do garanties pour one im-
mobilisation momentanCe, et sans dommages graves, des insectes. Ceux-ci sont en fait 

préparCs A rCagir 	one ClCvatlon do taux do CD2 qui est (A dose trs faibte) on 

constituant atmosphCrique naturel. Cortains insectes soft natrirellement confrontés 

do forte taux de CO2 (milieux en fermentation). 

Cette Ctude, outre laspect comparatif favorable an CD?, nous renseigne sue Les 
mCcanismes d'action do cc produit. Le ver A soie, animal niodle do Iaboratoire,est 

donc utile pour conrprendre quelles réponses les insectes fournissent 	one augmenta- 

tion do raux de CO2 	Ia tendance est i one vie ralentie ce qui nest pas forcCment 

on dCsavantage mais pout Ctre one adaptation. 
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L.ECENDES DES FIGURES 

Figure 1. Variation do rythme circulatoire en fonction do temps durant le témoin 

(1), 	l'anesthésie (A) et Ia récupération (R) pour 3 anesthéslques 
pentobarbital (Ia), ether (Ib) et chloroforrne (Ic). 

Figure 2. Variation do rythme circulatoire en fonction do temps pour 3 concentrations 
de CO2 	pur (2a), 507. (2b) et 25 7. (2c). 

Figure 3. Etude qualitative pour une anesthésle au CO2 pur. L'indice de R indique 

le temps écoulé depuis Ia remise dans l'air. 

Figure 4. Etude qualitative pour one anesthésie au chioroforme. 

Figure 5a. Etude qualitative pour one anesthésie au pentobarbital. 2 exemples 
sont donnés. 

Figure 5b. Etude qualitative au cours de lanesthCsie pour un taux de CO2 de 

25 7.. 

FIGURE CAPTIONS 

Figure I. Kinetics of circulatory rythm changes during control (T), anaesthesia 

(A) and 	recovery 	(R) periods for three anaesrhetics: pentobarbital 
(la) ether (lb) and chloroform (lc). 

Figure 2. •Kinetics of circulatory rythm changes for 3 CO2 concentrations 	pure 
(2a), 50 7. (2b) and 25 7. (2c). 

Figure 3. Qualitative study for a pure CO2 anaesthesia. The R number indicates 

the duration from the moment of setting back Into air. 

Figure 4. Qualitative study for a chloroform anaesthesia. 

Figure 5a. Qualitative study for a pentobarbital anaesthesia. 2 examples are 
given. 

Figure Sb, Qualitative study for a 25 ' CO2 anaesthesia. 
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Translation 

COMPARISON OF THE EFFECTS OF CO2 AND THOSE OF OTHER 

ANAESTHETICS ON THE LARVAE OF BOMBYX MORI 

SILLANS D. 

Laborato ire de Biomdtrie 
(Iniversité Claude Bernard - LYON 1 

43, Bd du 11 Novembre 1918 
69622 VILLEURBANNE (FRANCE) 

The effects of CU, on the circulatory rythm of the Bombys 
mori caterpillars, being comparable to those obtained with 
ether and chloroform, we think its action is really anaesthetic. 

The secondary effects (growth delay in particular) being 
less important than with other products, it appears that 
the use of CO2 is preferable. 

The slowing down of activity achieved with low CO2 rates 
can he a model in order to understand the reaction of insects 
which are naturally confronted with 002 rates higher than 
the standard one. 

Our aim, which was to measure a basal metabolism in the insect, involved 

a minimum activity state, that is to say the immobilization. This one can be 
obtained through anaesthesia. 

Carbon 	dioxide is often used with these animals because of its efficiency 

and its simplicity of use. Although CO2 is a well known anaesthetic for vertebrates, 

an effect of anoxia has often been mentioned to explain its action in insects. 

Without pretending tackling with the molecular mechanisms of anaesthesia, 

we thought that a comparative study of the effects of CO 2 and of those observed 

with classical anaesthetics could give us information on the mode of action of 

this product. We report here the results concerning the circulatory rythm. 
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MATERIAL AND METIIOI)S 

1-lybrids of European strain 200 x 300 were used during the last larval instar, 

tworiLy-lour hours before spinning. They have an average weight of about 5 grams. 

Experiments were carried out at 22°C. 

The annesihetics used are : CO 2  (pure or mixed), diethyl ether, chloroform 
and pentobarbital. 

The circulatory rythrTr was measured on the caudal horn level (where the dorsal 

vessel is best visible) with a device using an optical procedure (Biston and 
Sillans, 176). 

Operating mode : The circulatory rylhrn was measured during 10 minutes for 

control, then, the insect is anaesthetized 

- when using CO2, the silkworm was inserted in a 00 cc gas-tight chamber 

which was immediately saturated with gaz 

- when using chloroform and ether, 10 drops were deposited on a cotton pad 
in the chamber. 

The insect was left in contact with the product during a time called anaesthesia 
time. The insect was then drawn out from the chamber, it is the recovery period. 

- concerning pentobarbital, 0.1 ml of a 0.006 solution was injected with 
a syringe in the thorax (the standard condition was 2 mI/Kilo, vIz. 0.01 
ml/5g of a 0.06 solution). No time of anaesthesia fixed for this product. 

The circulatory rythm was recorded continuously during the 3 periods: control, 
anaesthesia, recovery. 

RESULTS 

For each anaesthetic, an individual example of the kinetics circulatory 

rythm changes is presented. In each case, the experiment has been repeated on 

10 individuals at least 	the results are very reproducible from one individual 

to another. 

With pentobarbital (figure Ia), only a slight slowing down can be observed. 

With ether (figure 1 b) , after a slight accelerat ion, the rythm falls down 
to cardiac arrest which takes place between 17 arid 23 minutes according to animals. 

After potting them in the air again, the heart heats are resumed and the 
rythm goes back to the control val ire, going through a slight maximum. The individual 

presented here, underwent a 20 minutes anaesthesia. 

With chloroform, a similar phenomenon takes place (figure Ic). The cardiac 

arrest isobtained more rapidly though (an average of 10 minutes) ; furthermore, 

there is no acceleration and during the recovery 	period, we systematically 

observe a long period where the cardiac rythm is relatively stable at a level 

under control, before mining this one. 

With pure CO 7, a circulatory stop takes place from the moment of contact 

with gaz. When the insect is back in t.he air, beats resume, rythnni accelerates 
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very rapidly up to a maximum above the control value, which precedes a movement 

back to this value (I igure 2a) 

With the 07 - (02 mixtures, a similar phenomenon can be observed as long 

as the CO 2  rate is above 50 % ([igure 2h). As for the tower CO2 rates, there 

is no stop, but a slowing down of the circulatory rythm, proportional to this 

rate. The lower CO 2  rate is (figure 20, the lower the maximum value during recovery 

period. 

It must be noted that immobilization always preceeds the cardiac stop (or 

simultaneous with CO2) and that activity (mobility) is resumed 	long after the 

insect recovered a normal circulatory rythm. 

Figure 1 shows the qualitative aspect of the recording. Each band correspond 

to a one minute recording when treated with CO?. It is observed that the rythm 

accelerates as the beat amplitude diminishes. 

Figure 6 shows recordings corresponding to a chloroform anaesthesia. It 

is simi lar with ether but with a quicker return to normalcy (results not shown). 

Figure 5a shows the recordings for 2 pentobarbitaf anaesthesized individuals. 

The rythm is slightly modified, but the regularity, form and amplitude of the 

beats are strongly modified. 

Figure Sb shows the stowing down due to a 25 7 CO2 rate. 

I)ISCUSSION. INTERPPETATION 

Ether and chloroform are classical anaesthetics. It is admitted that general 

anaesthesia results from a modification of the nervous cells membranous permeability 

provoked by the anaesthetic fixation 	this mechanism is more physical than chemical. 

Ether, which acts at the nervous level, is commonly used with arthropods, 

in order to decide whether their heart is myogenic (muscular origin of the cardiac 

Deat) or neurogenic (nervous origin). Here we checked that the lepi duptera heart 

is myngenic, since the cardiac arrest, when there is one, takes place after immobili- 

zation only and that beats resume before activity resumes 	during the recovery 
period. 

With CO2. the cardiac stop is instantaneous and occurs simultaneously to 

the immobilization. On the other hand, during 	recovery 	period, cardiac activity 

anteriority can be observed in relation with the general activity. Although regene-

rating curves are not similar, there is an analogy in the events chronology. 

It can be admitted that C07 acts as an anaesthetic and that its action is not 

due to anoxia. 

This statement is confirmed by the fact that a similar result is obtained 

whether using a 50 E CO2 - SO 7 02 mixture or pure CO. Now insects dispose 

of an oxygene amount superior to that of the atmospheric rate (20 "0. Finally. 

Fuzeau Braesch (1976) showed with labelled CO2 that the preferential and the 

most durable fixation site is the nervous system. 

Nevertheless It is possible to consider an undirect action of CO? at the 

nervous level. It induces a lowering of the haemolymph ph (see enclosed note 

'Haemolymph pH variations in CO2 an.iestherized Bonibyx mori larvae"). This acidifica-

tion can disturb, as in vertebrates, the nervous mechanCams (Eisele et 'il. , 1967). 

71 



11. a known fact among superior vertebrates is thus checked, that is to say 

CO 2  anaesthetic characLeristic, its use has to be justified. Some authors (Brooks, 

1965), Woodring et a?. 1978, Tanaka 1982) have stressed the fact that 	it provoked 

secondary effects, in particular growth delays. Nevertheless, a comparative study 

with other products makes clear that CO is the least harmful. With ether and 

chloroform, if we exceed the anaesthesia period which induces a cardiac arrest 

(about twenty minutes with ether, about ten with chloroform), a high mortality 

is to be observed during the following days. For shorter anaesthesia periods, 

the growth delays are more important than those observed with CO2. The caterpillars 

are able to endure pure CO2 for several hours. 

Pentobarbital presents the same disadvantages than chloroform, high mortality 

and important growth delays (P. Sillans, in preparation). 

Finally, CO2 induces muscular slackening, the worm is flabby. This is not 

the case with chloroform which induces a turgescence, the worm is inflated. With 

pentobarbital which induces a turtching, the worm is small and hard. Consequently, 

the experimentation is easier with CO2 anaesthetized worms, the only disadvantage 

beeing that it induces vomiting. 

CONCIIIS ION 

It finally appears that CO? presents most garantees for a temporary immobiliza-

tion and without serious injury of the insects. Those are in fact prepared to 

react to an increase of CO2 rate which is (at a very low rate) a natural atmosphe-

ric component. Some insects are naturally confronted to high CO2 rates (fermenta-

tion medium). 

This study, in addition to the CO2 favorable comparative aspect, gives us 

information on the action mechanisms of this product. The silkworm as a laboratory 

model is then useful to understand the reactions of insects to an increase of 

CO2 rate: the tendency Is to a slowed down life which is not necessarily a disadvan-

tage but can be an adaptation. 
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$ericoloqa, 1966, 26(1), p. 73-76. 

VARIATION NJ PH DE LHEMOLYMPHE CIIEZ LES LARVES DE 

BOMBYX MORI ANESTHESIEES PAR LE CO2  

D. SILLANS 

'Jn(versitd (.. Bernard. Ddpartement de biologie gdndrale et appliqude 
43 Rd du 71 - 12 - 1918, 69622 VrLdEURBANNE 

'ranee 

Limmobitisation des insectes dana lea experiences eat souvent obtenue en 
emplovant le CU2 comme anesthisique. La base physiologique de sea dIets reste 
inconnue. II y a quelques annees, on pensait quo l'anesthCsie par Ic CU? provoquait 
In rnanque d'oxygCne or empchait ainsi l'oxydation des métabolites acides. Plus 
récemmeni, it a CrC suggCrC quo le GO?, comme los anesthCsiques gCnCraux, agit 
en modiliani Ia structure de La membrane. Cans one étude prCcCdente, noos suggCrions 
que le CO? pouvait agir de deux maniires 	1) indirectement sur Is membrane, 
par acidilication. 11) directeinent, par dissolution dans lea lipides, ou par 
interaction avec des protCines (Sillans & Biston, 1979). 

Pour approfondir lee recherches cur I'aciion du CU?, j'ai mesurC le pit de 
ihCmolymphe du ver a soie, avant, pendant ci après lexposition de La larve 
au CO?. Lea vers S soie du 50  Sge larva ire SOT1t anesthiesies avec du GO2 pur pendant 
10 minutes, its soot ensuite remis a lair. Au cours des deux pCriodes (anesthCsie 
et recuperation) et S ditfCrents moments, lea animaux sonr saignCs CL le p11 mesuré 
immCdiatement (en nloins de 5 secondes). L'expCrience eat rCpCtCe cinq lois. 
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Figure I. 

pH variations during CO2  anaesthesia and recovery. CO2 provokes a rapid 

decrease in p11 as shown in the figure ; the pH then increases slowly (in another 

experiment we have observed that pH increases from 6.15 to 6.35 during 30 mInutes 

of anaesthesia). After removing the organism from CO2 the pH increases rapidly, 

attaining a level higher than in controls. 

These findings reveal that large changes occur in the pH of haemolyniph during 

CO 2  anaesthesia and suggest that CO2 acts on the neuronal membranes of Insects 

in a similar manner to its action on the neurons1 membranes of molluscs (Brown, 

1972) and mammals (Elsele et at., 1967). 

Figure 1. 

Les variations du pH pendant l'snesthsie so CO2 et la rcupratlon. I.e 

CO2 provoque une diminution rapide du pH indique cur Ia figure 	le p11 augmente 

ensuite lentement (dane une sutre exprience, nous avons observe que le pH augmente 

de 6.15 	6.35 pendant une anesthesle de 30 minutes). 	Après avoir enlevC l'organis— 

me du CO2, le pH augmente rapidement arteignant un nivesu plus eleve que pendant 

le temoin. 

Ces r6u1tats montrent que de grandes variations survierinent dsns le pH 

de l'hémolymphe pendant l'anesthesie au CO2 et laissent penser que le CO? agit 

cur lee membranes neuronales des insectes comme cur lee membranes neuronales 

des mollusques (Brown 1972) et des mammiféres (Eisele et a. 	1967). 
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Trans lot ion 

HAEMOLYMPH PH VARIATIONS IN CO2  ANAESTHETIZED 

BOMBYX MORI LARVAE 

D. SILLANS 

(Iriiversite' C. Bernard. Ddpartement de biologie gdndrale et appliqude 
43 lId du Ii - 11 - 1918, 69622 VILLEURBANNP 

Prance 

Insect immobilization [or experimentation is often obtained by using CO2  

as an anaesthetic 	the physiological basis of its effects is not known. A few 

years ago it was thought that CO 2  anaesthesia caused oxygen lack thus preventing 

the oxidation of acid metabolites. More recently it has been suggested that CO2  

like general anaesthet its act by altering membrane structure. In a preceeding 

paper we proposed that CO 2  may act in two ways 	I) indirectly on the membrane 

by acidification, IT) directly by dissolution in lipids or by interaction with 

proteins (Sillans & Biston, 1979). 

To further investigate the action of CO 2  I have measured the pH of silkworm 

haemolymph before, during and after exposure of the larvae to CO2. Silkw ms 

at the filth instar are anaesthetized with pure CO? for 10 minutes and then returned 

to air. At different moments of the two periods (anaesthesia and recovery) animals 

are bled and the pit immediately measured (in less than 5 seconds). Five repetitions 

were done. 
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SOME STUDIES ON THE BIONOMICS OF EXORISTA SORBILANS WIED 

FROM NORTH EASTERN INDIA 

K. THANGAVELU and A.K. SAHU 

Regional Sericultural Research Station 
Titabar - 785 632 

Asan 
INDIA 

The structure and sine of egg and maggot of uzifly (Exorista 
sorbilans Wied) is briefly described. The life cycle, oviposi-
Tn and seasonal incidence of usifly from the subtropical 
region of north eastern India is reported. The life cycle, 
particularly the pupal period is prolonged during Winter 
and extremes of both loW and high temperature adversely affect 
the adult emergence. interspecific preference of usifly for 
oviposition among the three serigigenous species vim. Bombyx 
mori S., Phi losarnia ricini Hutt and Antheraea assama West. 
i,nTicates preference for B. rnori, and tVe 	prefe- 
rence among the different races of B. rsori indicates Kalimpong-
A (hivoltine race) prefered than thelitjvoltine races viz. 
Assamese sarupat and Mona white. Seasonal incidence of usifly 
infestation indicate maximum infestation during September-
December (31,42 to 39,70 5), less infestation during June-
July (8,41 5) and no infestation from January-April in the 
north eastern India. 

* Present address 	Regional Mugs Research Station, Mirza-781 125, Assam India 
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INTRODUCTION 

The tachinid fly E.rorta oorbi2anm Wied (Trjchr,iyoa ho,nhycs Beck Jr. Syn) 
is a serious pest on en ( phjlosayeja riciniHutt), muga (Antheraea acsama Westw), 
and mulberry silkworm (Bombyx morl L.) (Mukherjee, 1919, Das Gupta, 1962, Bharali, 
1968, Chowdhury, 1982 and Dutta and Mukherjee, 1974). During rainy seasons the 
fly has been reported to cause over 40.00 	crop loss in India (Krishnaswamy et at 
1964). Studies on the rearing technique, reproduction, fecundity, fertility and 
longevity (Sriharan et at 1971), 	life history (Dutta and Mukherjee, 	1978) and 
mode of parasitisation of E. Sorbitarzs on muga silkworm (Thangavelu and Subba 
Rao, 1982) have been reported earlier. Devanthan et at (1982) made further investiga-
tions on the biological control of uzifly. Recently the fly has been observed 
to cause considerable damage to silkworm in north eastern India and there is not much 
information available on the bionomics of uzifly from north eastern India, which 
is sub-tropical and hence the present investigation on the life cycle, biology, 
intra and interspecific preference and seasonal incidence. 

MATERIALS AND METHODS 

Uzifly pupae were collected from the grainages of Regional Sericultural 
Research Station, State Sericulture Farm and Sericultural Training Institute, 
Titahar (26.440  N 	94.400  E), Assarn. After emergence from the pupariuni the adults 
were maintained on 10.00 7, glucose solution within nylon net cages measuring 
2.20 cubic feet. Fourth and filth instar silkworm larvae were introduced into 
the cage for observation on oviposition, infestation rate and other biological 
aspects of the fly. Interspecific preference among en, muga and mulberry silkworms 
was studied by rearing these silkworms in cages along with uzifly and later the 
number of uzifly eggs and susceptibility of these sericigenous species were determi-
ned by direct observation. Similarly intraspecific preference among three races 
of B. mori viz. Assarnes sarupat, Mona white (multivoltine) and kalimpong-A (bivol-
Line) were also determined and these were studied for eight generations, commencing 
from March-April, 1982 to March-April, 1983 to note the seasonal variation and 
susceptibility of the worms. 

RESULTS AND DISCUSSION 

Uzifly egg 

Oblong, creamy white, bean shaped, measuring 0.20-0.50 nun (0.40 ± 0.12 
SE-0.0I) in length and chorion almost transparent. 

Uzi maggot 

Fusilorm, light yellowish, anterior end pointed and bearing a curved hook, 
and posterior end round with two spiracles. The maggots exhibit considerable 
variation in their body size, the maggots developed within B. 'marl larvae were 
generally smaller in size, measuring 7.0 -9.00 mm (x=7.72 ± 0.82 ; 	SE-0.37) in 
length and 3.0-4.0 mm (--3.42 ± 0,35 ; SE=0.16) in breadth while those developed 
within muga larvae were comparatively larger, measuring 11.00-15.00mm (=12.81 1  1.51 
SE-0.68) in length and 4.0-5.0 mm (=4,34 ± 0.42 	SE0.18) in hreadih. The conside- 
rably large size muga silkworm may provide more suitable niche to the uzifly 
maggots than the smaller mulberry silkworms. Thus the growth rate of uzifly maggots 
depends on host nutritional status and parasite load. 
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As soon as the maggots emerge from the host body they crawl to the pupation 

site and form the puparium and they are photonegative. Pupation generally takes 

place in the soil. Occasionally pupation takes place within the silkworm cocoon 

and this strange pupation behaviour was attributed to interspecific interaction 

due to population pressure (Thangavelu and Sahu, 1982). 

Adult 

The adults are greyish in colour and females are generally larger than males 

in contraSt to the earlier observation (Dutta and Mukherjee, 1978). Mating commences 

soon alter emergence and the uzifly is observed to be polygamous. A gravid female 

makes several attempts before commencing oviposition. Oviposition commences within 

7-10 hours after copulation. The oviposition site of the cuticle of the infected 

worm turns gradually black probably due to piercing by the newly hatched maggots 
to enter the host body. 

The maximum number of eggs laid by a gravid female on individual silkworm 

larva ranged from 2 to 12 and varied during different seasons, (Table I). However, 

under certain circumst5nces the uzilly laid as many as 65 and 98 eggs on individual 

silkworms during March, 1983, this indicates the prodigious capacity for oviposi- 
tion 	Sriharan eel  at, ( 1971 ) reported the average number of eggs laid/female/day 
to vary from 21 3 to 65.6 (n=70) during different seasons of the year and Dutta 

and F4uklierjce (1978) recorded a gravid uzifly female to lay 1180 eggs. Thus the 

oviposition potential of uzifly is greater than normaly recorded on the silkworms. 

The development of eggs, maggot and pupa and survival of adult are influenced 

by seasonal factors, (Table I). The emergence and survival of the flies is found 

to be affected by extremes of both low and high temperature (Table I). 

A preliminary observation on the incidence of uzifly infestation on Assamese 

sarupat, Mona white (multivoltine) and Kalimpong-A, (bivoltine) races of Bonthyx mon. 
reveals that the bivoltine race suffers more uzifly infestation (14.93 7,/generation) 

and the multivottine races are less prelered by uzifly (Table II). 

Seasonal inctdence of uzifly infestation indicate maximum parasitisation 

during Sept ember-December (31.42 to 39.70 7) ; during the same period the emergence 
of 	uzifly infestation is not noticed on any race of B. mon. During June-July 
the infestation is low (8.41 7,). 

Study on the interspeci fir preference of uzifly reveals that mulberry silkworms 

due to the smooth body surface and sluggish nature are more vulnerable to uzifly 

attack as compared to eri and muga worms which are more active and have rough 

body surface with tubercies and bristles. Further, it is observed that eri and 

muga worms move aggressively the cephalic region, when the female fly  approach 

for oviposition. When all the three senicigenous species and the uzifly are kept 

within the nylon net cages, the preference of uzifly for oviposition is of the 
following 	order 	B. mori, P. nicin/ and A. assomo and 	the 	infestation 	rate 
being 63.38 7,, 26.76 7, and 9.85 7 respectively. 
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No. of egg 	Embyonic 	Maggot 	Pupal 	Adult 	
Total 	 Sen ratio 

Season 	 laid/ 	 period 	duration 	duration 	period 	
life 	Fly emergence 

	

female 	 (days) 	(days) 	(days) 	(days) 	
cycle 	 () 
(days) 	

Male 	Female 

1982 

March-April 6 2.9 5 16 15 6 40 72.00 27.77 72.23 

May-June 8 1.0 6 13 15 7 41 70.00 33.33 66.67 

June-July 8 - 2.0 5 12 12 3 32 45.00 33.33 66.67 

Aagast-Sept. 8 3.6 5 12 15 3 35 94.46 29.61 17.59 

Sept.-Octuber 9 2.1 6 12 16 7 41 84.20 12.50 97.50 

Nov.-Dec. 9 3.0 12 16 20 10 58 70.50 50.33 61.67 

1983 

Jan.-Feb. 5 3.4 8 12 24 12 56 38.46 40.00 60.00 

March-April 8 3.0 7 13 17 9 46 72,22 30.76 69.24 

Table I. Life cycle of Uzifly. 
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Season 

Percentage of silkworm 	infested 

A. 	Sarupat 	Mona 	Kalimpong-A Total 

	

Meteorological 	data 

Temperature 

Rainfall 

	

Max. 	Moo. 
Total ml 

Relative 

humidity 

1982 

March/April 0.00 3.00 M.R. 0.0 130.43 30.00 19.00 77.69 

May/June 9.60 0.00 16.16 25.76 152.00 35.00 24.00 90.56 

June/July 8.41 0.00 N.R. 9.41 150.97 35.00 35.50 91.50 

Aug./Sept. 7.50 3.44 N.R. 10.94 225.95 32.00 24.66 90.00 

Sept./Oct. 733 24.39 H.R. 31.42 104.76 30.33 22.00 87.52 

Nov./Dec. 8.00 15.00 13.70 39.70 62.14 20.33 12.33 88.00 

1983 

Jan/Feb. 0.00 0.00 N.R. 0.0 24.71 21.66 15.00 89.00 

March/April 0.00 0.00 N.R. 0.0 67.60 28.0 19.00 77.00 

Total 60.54 45.83 29.85 

Infestation 

rate 	(Z) 5.07 5.73 14.93 

N.R. No 	rearing, as 	blyoltine is reared only 	during two seasons viz, 	spring and autumn. 

Table II. Seasonal incidence and intraspecific of lJziEly. 



ETUDES SUR LA BIONOMIE DE EXORISTA SORBILLAPIS WIED 

DU NORD EST DE LINDE 

K. THANGAVELU et A.K. SAHU 

l?egional Sericultural Research Station, 
Titahar 788 632, 

Assam, 
Inde. 

Noun ddcrivons briêvement to structure et to tailla de L'oeuf 
et de to Larva de to mouche ouni Esorista sorhillans Wied ainsi 
qua Ic cycle h(oLogique, to ponte et l'incidence saisonnière de 
to mouche ouzi de to region subtropicaie du dlord-Eot de 1 'lade. 
Ta cycle hioLog(quo, en particulier La stada de La chrycaLida, 
se proLonge pendant L'hiuer at Len tenpdratures extremes, chaudas 
et froides, infLuent cur con dmergence. En ce qui concarne to 
ponte, parmi lee train espRees sdricigRnes, 8 cavoir Bombyx mon 
T. , Philocamia ricini Butt at Antheraea assama Westw., on observe 
une prdfdrence pour B. mon. Parmz Les diffdrantas races de B. 
mon. to race bivoLtine J?L?Tnpong A est prdfdrde aux autres races 
o Tvoltines, 8 savoir Assamese sarupat et Mona blanc. L'inci-

dance oaisonni8re de l'infestation par to mouche ouzi indique 
Un maximum de septemnhre C ddcembre (de 31,42 8 39,70 5), une 
baisse en juin-juilLet (8,41 5) et une absence totale d'infasta-
tion de janvier C auriL dons Le Nord-Ent de l'lnde. 

INTRODUCTION 

Linsecte lachinide Exonista sorhillans Wied (Tricholyga bombmjcie Beck Jr. Syn) 

est Li ll parasite seripux des vers a soie en (Philosamia ricini HutL), muga (Antheraea 

assalna Wcstw.) et du ver 4 soie du mGrior (Bombyx mon 	L.) (Mukherjee, 1919 	Das 

Gupta, 1962 ; Bhcrali, 1968 	Chowdlnury, 1982 	Dulta et Mukherjee, 1974). PendanL 

Is pniode de pluie, le parasite pout provoquer plus do 40 '4 de perres dans les r-

coltes en lode (Knishnaswamy et at ., 1984). Des etudes ant d6.j4 TtC [sites cur in 

technique d'Clcvage, Ia reproduction, In fCconditC, In fortilitC et Ia Iorig4vit8 

(Sriharan et at . 	1971), sur Ia vie (DulLs et Mukherjeo, 1978) et Ic mode de parasi- 

tisme de E. sorhilLans sun Ic ver 4 soic mugs (Thangavelu et Subba Rao, 1982). 
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Devanthan et at. (1982) ont enirepris des 6tudes plus spprofondies sur to contr6le 
de La mouche ouzi. On a remarqué rcemment quo I 'insectS a provoqu6 des dommages con-

sidirables sur les vers S sole du Nord-Est do linde el nous no disposons pas de 

beaucoup d'informaiions sur La bionomie de La mouche ousi du Nord-Est de l'Inde, 

rgion sub-t ropicale. Nous avons donc entrepr is cette etude sur Ic cycle, la blob-

gb, Ia prférence intra et interspcifique et l'incidence saisonnière. 

MATERIEL. El METHODES 

Les chrysalides de la mouche ouzi ont 6t6 rcoltées S partir des grainages de 
la Regional Sericultural Research Station, State Sericultural Farm & Sericultural 

Training Institute, Titabar (26,440  N 	34,400  F), Assam. Apr35 4mergence du pupa- 

rium, les adultes ont k6 maintenus dans une solution do glucose 3 10 7,, dane des 

cages de nylon mesurant 0,73 m 3. Des larves de vers S soie do 4Sme et Sème 5ge ont 

introduitos S lintrieur des cages aLan dobserver la ponte, le taux d'inlesta-

tion et d'autres aspects biologiques de la mouche. La prfrence interspcifique 

entre les vers S soie on, muga et Bombyx est &udie en 6levant ces vers S soie en 
cage avec des mouches ouzi 	ensulte one observation directe a permis do dterminer 

Ic nombre cl'oeufq do mouche ouzi et Is predisposition do ces espSces sCricigSnes. 

De io3me, Is preference intraspecifique entre les trois races do B. mori, cest-S-dire 
Assames sarupat, Mona blanc (polyvoltine) et Kalisipong-A (bivoltine) a egalement 

tC dCtenrsinCe. Ces races ont 6t6 obsorvCes sur huit gnérations, S partir do mars-

avril 1982 )usqu'S rsars-avril 1983 aIm d'Ctudier les variations saisonniSres et la 

sonsibilitil des vers. 

RESIJLTATS El DISCUSSION 

Les oeufs des mouches ouzi 

us soot oblongs, do couleur blanc-crème, en forme do ISve, d'une longueur de 

0,2 3 0,5 mm (0,40 ± 0,12 ; SE,0,05) avec on chorion presque transparent. 

Les larves ouzi 

Fusiformes, jaune clair, lextremite antenicure pointue porte one griffe recour-

bCe, l'exrrCmitC postCrieure est arrondie, avec deux stigmates. Les yore prCsentent 

de grai.des variations do taille 	les vers qui so dCveloppent sur les larves de B. 
mori 50111 on gCnCral plus petits, d'une Iongueur de 7 3 9 mm (7,72O,82 	SE=0,37) 

et d'une longueur do 3 3 4 mm (=3,42±0,35 	SE--0,16) alors quo les vers qui so dCve- 

loppent stir les larves do muga sont comparativement plus grands, d'une longueur do 

11 3 15 mm (= 12,81±1,51 	SE=0,68) et d'une lirgour de 4 3 5 mm (=4,34±0,42 

SE=0,18). Les vers S sole muga dune lrSs grands taillo doivent 6tro tin meilleur sup-

port pour les les larves ouzi quo les vers S sole du m(irior, plus petits. Le taux 

de croissance des larves ouzi dCpend donc do I 'Ctat nutritiunnel do portour Cl do 

la charge do parasites. 

Les chrysalides 

Des quo les larves Cmergent tie 1'h6te, riles rampent vers le lieu do nymphose 

cii formont le puparium, dIes ont on phototropisme nCgstil. La nymphose a gCnCrale-

mont lieu thins le so!. La nymphose pout occasionneblement survenir S UlntCrieur do 

coson du vor S solo CL cc comportement singulier a CtC attnibuC S Uinteraction 

bolerspeciiique due S la prcssiin do noisbro (Thangavelu cii Sahu, 1982). 
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Lea adultes 

Los 	a du1res soot do couleur gristro cc los femelics soot gnralenien1 plus 
grosses quo les mlos, contrairement aux observations antrieures (Dutta et Mukhorjec 
1978). Laccouplement commence pen après l'mergence et is mouche ouzi s'avère tre 
polygamo. hue lemello 16corude lait plusiours essais avant de commencer la ponte. 
a ponte dubuLe 7 5 10 heuros aprSs la copulation. Le lieu de ponte, sur le tégu-

nuent do ver infoct, devient pcu S pou noir, ceci est probablcment du aux asticots 
réceniment €c ins qu i penS treuut ilans I h5te. 

Lo nombre maximum d'oeufs pondus par une femelle sur one seule larve de ver S 
soie Pout aller do 2 5 12 et vane suivant les saisons (Tableau I). Pourtant, dana 
certaiuuu's circonsta000s la mouche ouzi a pondu 65 5 98 oeufs sur chaque ver S soie, 
en mars 1981 	ceci montre la capacitC extraordinaire do p00cc. D'aprSs Sriharan et 

1971 . le nonubre moyen d oeu Is pondus par fomel IC et par jour var ie do 21,3 5 
65,6 (11-70) pendant les diffSrentes saisons et Dutta et Mukherjee (1978) ont enregis-
trC une ponte do 1 180 oeufs. Aussi, le potentiel do ponte de la mouche ouzi est plus 
important quo celui normalement enregistrC sur les vers S soie. 

Lo développenient des oeufs, 1;urves et nymphes et In survie des adultes sont 
influences par (livers tacteurs (Tableau 1). L'émergence et la survie des mouches sont 
affectCes par des tempéraLures extremes, hautes et basses (Tableau 1). 

Doe observation préliminaire de lincidence do l'infestation de la mouche ouzi 
siur les races Assamese sarupat, Mona blanc (polyvoltines) et Kalimpongq-A (bivnl-
tine) do B. mori /1 monlre quo la race bivoltine souffre plus de l'infestation de La 
mouche ouzi (14,93 'I. / gCnération) et quo les races polyvoltines sont moms apprC-
ciCes des mooches ouzi (Tableau 11). 

L'incidence saisonniSre sur linfestation de la mouche ouzi indique un maximum 
pendant septembre-dCcombre We 31,42 5 39,70 7.) 	pendant cette m5une periode, le taux 
dCmergence do la mouche ouzi est également plus élevé (87,50 7.). Pendant les mois 
do janvier S avrul, aucune infestation de la mouche ouzi nest observCe. Pendant 
uin-jul Let, 1 infestation est faibte (8,/41 7,). 

LCtude de Is pré[Crence interspCcifique de is mouche ouzi montro quo les vera 
S soie du mSrier soot plus vulnCrabies aux attaquos de la mouche ouzi, ceci en raison 
do is surface tisse do icur corps, alors que les vera S soie eri et muga qui SouL 
plus actifs, out on corps plus rugueux avec des tubercules et des solos. Do plus, 
on a observe quo lea vers S soie cr1 et muga dCplacent Ia region cCphalique do ma-
niSre plus ;ugressive S l'approche de la mouche femeile lors de la ponte. Quand les 
trois espSces s6ricig5nos et Is mouche ouzi sont enfermCes dans les cages, la prélC-
rence do la mouche ouzi pour to ponte est dana iordre suivant : B. mori, P. ricini 
et A. assarna, et le taux d'infostatjon est respectivemi.nt do 63.38 7,,  26,76 7. et 
9,85 7,. 
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Saison 

Nbre doeuFs 

pondus/ 

femelle 

Stade 

ebryonnaire 

(jours) 

Stade 

larvaire 

(jors) 

Nymph050 

(jows) 

Période 

adul to 

(jours) 

Durée 

totale 

du 	cyc 

s 

 l ) e 

(jour  

d'8merqence 

de 	Ia .ouche 

ratio 
 

Sex 

M91e Feelle 

1982 

Mars-avrjl 6 	2,9 5 14 15 6 40 72,00 21.77 72,23 

Mal-juin 8 	1,0 6 13 15 7 41 70,00 33,33 66.61 

Juln-jui1lt 8 	2,0 5 12 12 3 32 45.00 33,33 66,67 

AoQt-sept. B 	3,6 5 12 15 3 35 94,44 29,41 11,59 

Sept.-octobre 9 	2,1 6 12 16 7 41 84.20 12,50 87,50 

Nov.-déc. 9 	3,0 12 16 20 10 58 70,50 50,33 41,67 

1983 

Janv.-féx. 5 	3.4 8 12 24 12 56 38,46 40,00 60,00 

Mars-auril 8 	3,0 7 13 17 9 46 72,22 30,76 69,24 

Tableau I. CycLe de La snouche ouzj. 



Sason 

t de 

9. 	Sar'upat 

vero 	0 	soie 

6ora 

infestlo 

KaluCponq-A Total 

DonnOes 

Pluies 

Total 	mm 

météoroiogiques 

Temperature 

Max. 	Mon. 

P.C. 	P.C. 

Taux 

d'humjdjt 	() 

1982 

Mars-auril 0,00 3,00 N.R. 0,0 130,43 30,00 	19,00 77,69 

Mai-juin 9,50 0,00 16,16 25,76 152,00 35,00 	24,00 90,56 

Juin-juillet 8,41 0.00 N.R. 8,41 150,97 36,00 	35,50 91,50 

AoOt-sept. 7.50 3,44 N.R. 10,94 225,95 32,00 	24,66 90,00 

Sept.-octabre 7.03 24.39 N.R. 31,42 104,76 30,33 	22,00 87,52 

lov.-d6c. 8.00 18,00 13,70 39,70 62,14 20,33 	12.33 88,00 

1983 

Janv.-fv. 0.00 0,00 N.R. 0,0 24,71 21,66 	18,00 88,00 

Ilars-ayril 0,00 0,00 N.R. 0,0 67,60 29,0 	19,00 77,00 

Total 40,54 45,83 29,95 

Infestation 

bum 	() 5,07 5,73 14,93 

N.R. • pas dlevage, car pour leo races bivoltines, leo deux Ilevages dx 1ann4e ont lieu au printemps e t i l'automne. 

Tableau II. Incidence saisonnire et inLraspécifique de Ia oouche ouzi. 
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Sériciculture Générale 
General Sericulture 

AN. 
Sericulture in India. 

SiricuIture en inde. 

Brochure, 8 p., Central Silk Board, Bangalore. 1985 (E). 

ISIIIIIARA H. 

Researches in pebrine for the past twenty years. 

Recherche sur Ia pbrine au cours des 20 dernières annes. 

J. Seric. Sd. Jpn. , 1985, 54(5), p.  347-353 M. 

KATSUNO N. 
Studies on the cocoon cooking method. 

Etude sur les m&hodes de cuisson du cocon. 

Rep. Silk Sci. Res. Inst., 1985, 33, p.  21-122. (J,e). 

ONO N. 

A study on the character of heavy manuring in the sericulture at Kumamoto prefecture 

(Japan). 

Etude des caractères de fumage lourd en sériciculture dans la prfecture de 

Kumamoto (Japon). 

Japanese Journal of Farm Nanagement, 1984, (47), p.  26-33. (J). 

TAZIMA Y. 
Historical overview of radiation research in Japan - Biological effects. 

Survol historique de Ia recherche sur les radiations au Japon - EIfets biologiques. 

J. Radiat. Rca., 1985, 26(3), (E,e). 

THEROND-CHATELLIER Annie 

Fiu-de-Seda. he ver 	sole cvenol. Lo manhan cevenot. 

Fiu de Seda. The cevenol silkworm, ho manhan cevenol. 

Parc National des Cévennes, Florac, 1985, 23 p.  M. 
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General sericulture 

WIEI)RE1IANN H.C. 

Chinesische Seide - Ceschichte eines Naturproduktes. 

La sole chinoise - Histoire dun produit naturel. 

Verlag Dr. Wiedemann, Greilensee. 1984. (D). 

YAMADA K. * M1URA M. 

Exploratory data analysis of the water for filature. 

Analyse explorative de l'eau en lilature. 

J. Seric. Sci. Jpn. 1985 54(5), p. 395-399, (J,j,e) 

We considered relations between the solvability of cocoon sericin and the 

quality of water by analyzing Bitos data with exploratoy methods. 

The results showed that the solvability of cocoon sericin could be predicted 

with high precision by the new equation, (solvability) = 9,020 - 0,964 log(2 
alkalinity) 4. 0,532 (log(2 + alkalinity))2 . 

Nous considrons les relations entre Ia solubillté de In séricine des cocons 
et In qualité de l'eau a partir des données de Bito avec des méthodes exploratives. 

Les résultats montrent que Ia solubilité de In séricine des cocons peut 

tre calculée 	l'avance avec une tras grande precision grace a In nouvelle equation 
(solubilité = 9,020 - 0,964 log(2 + alcalinité) + 0,532 (log(2 + alcalinité))2  

Pzcul.ty of Tertile Science and Technology, Shinshu University, Ueda, Nagano 386. 
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Mirier 

Mulberry 

ESPINDOLA TRAN1 P., FATRBANKS BARBOSA S., OKINO 1., TEREZINHA JULIATTO S. 
Calagem e adubaçao da amoreira. 
Chaulage et lumage du murier. 

Comrnunicado Tcnico, C.A.T.T. , 1985, 60, p. 1-5. (Pt). 

ITO D. 

1)ifference among varieties and strata in characters of mulberry trees concerning 
light-interception. 
Diffrences parmi les vnritts et Ins couches, des caractères des mriers, concer-
nant linterception de la lumière. 

Bull. Seric. Exp. Station, 1985, 29(6), p. 731-745.(J,e). 

KAWAUCHI 1., TAKACISHI II. 
Diagnostic indices of phosphorus nutritional status of mulberry trees, based 
on water culture experiment with increasing phosphorus concentrations. 
Indices de diagnostiques de l'tat nutritionnel des mriers par hydroculture 
en presence de concentrations croissantes de phosphore. 

Seric. Sci. Jpn., 1985, 54(4), p.  284-289 (J,j,e). 

KAWALICII I I . , i'AKAGI SUI H. 

Diagnostic indices of potassium nutritional status of mulberry trees, based on 
water culture experiment with increasing potassium concentrations. 
Indices de diagnostics de ltat nutritionnel des mOriers par hydroculture 
en presence de concentrations croissantes en potassium. 

J. Seric. Sci. Jpn. , 1985, 54(4), p.  290-296  (J,j,e). 

LEE Won Chu, KWON Young ha, PARK Kwang Joon, KIM Young Taek 

Studies on mulberry sapling. 2) Several factors affected to the non-sprouting 
sapling. 
Etude soc Ia plantation de mrier. 2) Plusieurs facteurs influençant Ia non germina-
tion. 

Korean J. Seric. Sci. . 1985, 27(2), p.1-6 (K,e). 
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Mu I be r r i 

LI Shuqi n. et at. 
A preliminary study on the biological characters and control of Scythropus yataumat_ 
ui Kono et Morimoto. 

Etude prliminaire des caractèros biologiques et du contrle de Scythropu yatsumat—
$01, Kono et Morimoto. 

Canye kexue, 1985, 11(3). p.  134. (C,e). 

The mulberry fly weevil Scythropua yataumatauKono et Morimoto was recorded 
for the first time to damage the mulberry trees seriously in Feng country, Jiangsu 
province. This pest has one generation per year. The larva overwintered in the 
soil, and pupated at the Last ten days of March to the first ten days of April 
in the soil layer of 3-10 cm under the ground. The pupal period ranged from 12 
to 17 days. in about the medium or late of April in adult broke through the soil 
surface and encroached on the leaves and buds ol mulberry tree. 2-7 days after 
mating, the adult laid eggs on the lower part of the branch below the tip-pruning 
wound in spring. A female laid 44-205 eggs, and the incubation period was 15-
19 days. Early hatched larva fed on the plant in the soil. For chemical control, 
sprays of 76-100 kg per mu of 50 	phoxim in : 1 000 dilution can give satisfactory 
effects. 

Des dégts importants provoqus par to charenqon du mOrier Scythropus yatsumat-
sui Kono et Morimoto out 4t4 constatrs pour Is premiere lois sur lee mGriers 
dans Ic comt6 de Feng. Province de Jiangsu. Ce nuisible a une gnration par 
an. Les larves passent l'hivcr dans Ic vol et se mtamorphosent en chrysalides 
de ls fin mars au dibut avril C 3-10 cm de prolondeur dans Ic sol. La priode 
nymphale dure de 12 C 17 jours. Au milieu no a Ia fin du mois d'avril, l'adulte 
sort C Ia surface et so dpose sur los feoilles et Ics bourgeons du mrier. 2 
C 7 jours aprCs laccouplement, les leaches pondeiit lours oeufs sur Ia partie 
basse de Ia branche en dessous de Ia cicatrice haisse par La taille. One femelle 
pond de 44 C 205 oeufs et In priode d'incubation est de 15 C 19 jours. Chaque 
nouvelle larve so nourrit avec le plant dans Ic vol. Des vaporisations de 76-100kg 
par mu de phoxime C 50 7 diluo au 1000Cme doirnent des rsu1tats satisfalsants 
dans Is lotte chirsique contre cc parasite. 

MlO C. 
On the quantitative estimation of organic matter decomposition in the volcanic 
ash soil under mulberry cultivation. 
Sur lestimation quantitative de Ia dcomposition do la matière organique dans 
un sol de coridros volcaniques cultiv6 on mGriers. 

Bull. Sync. Exp. Station, 1985, 29(6), p.  703-710. (J.e). 

fIGURE H., IIARASUIMA N. • NAGANUMA K. 
Germination of pollen of mulberry and Brousseneta kazinoki SIEB. on stigma of 
mulberry and development of ovule. 
Germination du pollen dii rnrier et de Broussenetia kozinoki SIEB. sur 1ev stigmates 
du mrier et dévcloppoment de I ovule. 

J. Seric. Sci. •lpn. . 1Q85, 56(5), p.  382-388. (J,j,e). 

OKA S. 
In vitro culture of isolated buds and organ formation in mulberry. 
Culture in-vitrn des borirgeons isols ci formation des organes du mOnier, 

Bull. Senic. Exp. Station, 1985, 29(6), p.  747-850 (J,e). 



MOr I er 

PETKOVA K. 
Propagation of. .Japanese large-leaved mulberry cultivars (by cuttings). 
llultpI icat ion des cuttivars de mriers a grandes feuil les japonais (par bouturage) 

Ovoshcharstvo (Fruit-Growing), 1984, 63(11), p. 13-15. (Bg). 

SHIKATA H., FIOSHINO M. SUINO 1., FURUSAWA T. , INDRASITII L.S. 
Evaluation of growth and yield of tropical mulberry varieties. 2) Yield and growth 
characteristics of mulberry varieties originating from Indonesia, Taiwan and 
Okinawa alter two years of cultivation. 
Evaluation de li croissance et production de variétés tropicales de eriers. 
2) Caractrisriques de Ia production et de Ia croissance de varits de mIriers 
provenant d'Tndonésje, Taiwan et Okinawa après deux années de culture. 

J. Seric. Sri. Jpn. , 1985, 54(5), P 	366-373.(E,e). 

TAKAUASHI K. 
Frost injury of mulberry trees and outline of researches on ice nucleatlonactive 
bacteria. 
Dommuges causs par Ic gel sur les mriers et grandes lignes des recherches effec-
tues sur lcs noyaux actifa des bactries de Ia glace. 

Plant Protection (Shokubutsu Boeki), 1985. 39(1), p. 8-13.(J). 

YOSHII)A H. , MATSUOKA A., DOBASHI Y. 
Outbreak of bacterial disease of paper mulberry (Brouusonrtia spp.) caused by 
Pneudomonan syringae 	2) Proper timing for application of copper streptomycin. 
Recrudescence des maladies bactriennes do mrier (Rr'ouonetia spp) provoques 
par Pseudomonai syringae 2) Mesure correcte de Ia dur)e et do moment d'application 
de Ia streptomycine de cuivre. 

Kinki Chugoku Agricultural Research, 1984, (68), p.  24-27. (I,j). 

YOSWIl)I H. , YASUGI H., YOKOYAMA F., KOIIMOTO K. 
Outbreak of bacterial disease of paper mulberry 8rou800netia spp.) 	caused 
by Paeudomonas srinqae 1) 	Etiological 	investigations of 	suspected bacteria. 
Recrudescence des maladies bactériennes do mrier (Brousaonetia spp.) provoques 
par Ic Pseudo,nonao syringae 1) Recherches 6thiologiqUes des bactéries suspectes. 

Kinki Chugoku Agricultural Research. 1984, (68), p.  19-23. (J,j). 

ZHU J.L. , FENG Z.I). 	PU P.M., LI C.X. 
A branch blight disease of the mulberry tree caused by Paeudomonaa syringae Van 
Pall. 
Maladie de Ia rouille des branches do mOrier causêe par Ic Psudomonas .Syringae 
Van Hall. 

Journal of Nanjing Agricultural Univ., 1985, (1) p.  26-33. (C,e). 
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B. mon : élevage, nutrition, pathologie. 
B. mon rearing, feeding, pathology.. 

ALEKSANDROV A., ZAKIIARIEVA K., KARAIVANOV S., YANKOV A. 
Effect of delayed feeding start with silkworm (Boinbyx mon L.) hybrids introduced 
in practice for raising in spring. 
Ellet dun dbut d'alimentation retard6 chez lea vers A soie (Bombyx rnorl L.) 
hybrides utiliss dans La pratique pour lélovage de printemps. 

Animal Science, 1985, 22(3), p.  63-69. (Bg,e,r). 

CIIEN Nanxian, Of a7. 
An experiment of a fumigant "Duxiaosan" used to prevent muscardine during silkworm 
rearing. 
Exprierice sot le fumigant '[)uxiaosan UtiliS6 pour prêvenir l'apparition de 
is muscardijie pendant l 7 ievage du vera soie. 

Canyc Kexue, 1985, 11(3). p.  163 (C). 

CHEN Xichao, et at. 
The effect of an insecticide "Shachongdan" to the silkworm bombyx moni L. 
Ellet de I insecticide "Shachongdan" sur le ver 	soie Bombyx mor'i L. 

(;anye Kxue, 1985, 11(3), p. 167 (C). 

CIIERNYSII S. I. , LUKIITANOV V.A. , S IMONENKO N. P. 
Adaptation to damage in the silkworm Bombyx rorf L. (rep(dopiera 	Bomby(-,dae). 
2) Effects of ecdysterone and other adaptogens on larval resistance to entobacterin. 
Adaptation sux degats cher Ic Bombyx rncr( L. (Iepdoptora 	I3orril'ycidae). 2) El let 
de I ecdvsterone ci d aut res 'adaptogbnes" sur Ia resistance des larves aux entoba.-
tr ices. 

Entomological Review, 1983, 62(14), p. 1-8 (ER). 

IIIRABAYASHI T. , FI/KAZAWA N., I1AIKAGAWA H., TAKAUASIII T. 
On the breeding of silkworm races, N146 and C147. 
Sur is reproduction des races N146 eL C147 de vet i soie. 

Roll, Seric. Exp. Station, 1985, 29(6), p. 853-876 (J,e). 
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Bombyx rea-iç 

IIUANC Kewel 
Studies on the law of occurence of cytoplasmic polyhedrosis of the silkworm, Bombyx 

mori L. 1) The detection technique of polyhedra of cytoplasmic polyhedrosis vitus 
of the silkworm. 
Etude sur la Loi d'occurence de la polydrose cytoplasmique (111 ver 4 soie Bombyx mon 
L. 1) Technique de detection des poly4dres do virus cytoplasmique do ver 4 soie. 

Canye Kexue, 1985, 11(3), p.  153 (C). 

IQIIAL H., SHAHID H. 
Performance of six silkworm varieties at Peshawar (Pakistan). 
Rendernerit de six variLs de vers 4 soie 4 Peshawar (Pakistan). 

Pakistan Journal of Forestry, 1984, 34(4), P.  233-237 	(E,e). 

IWANAM1 S., ENOMOTO S., TOMITA K. 
Death of larvae and pupae of the silkworm, Bombyx noel, caused by the bacterial 
contamination of the inner side of the cocoon. 
Mort des larves Ct des chrysalides du ver 4 soie Bombyx mor_ provoque par Ia 
contamination bactrienne de La partie intrieure du cocon. 

Seric. Sci. Jpn., 1985, 54(4), p.  278-283 (J,J,e). 

KANC Seok Woo, LIM Jong Seong, SOHN line Ryong 
Histological observations and comparison of the resistance to polyhedrosis viruses 
in various varieties of the silkworm, Bombyx morit.., fed on artificial diet. 
Observations histologiques Ct comparaison de la resistance aux virus de la polydro-
Se dans diffrentes variétis de vers 4 soie, Bombyx morc L., nourris avec de t 'at l-
inentation artific iello. 

Korean J. Seric. Sc., 1985, 27(2), p.  20-27 (K,e). 

KARAIVANOV S., ALEKSANI)ROV A., ZAKIIARIEVA K., YANKOV A. 
Results of raising silkworm (Bombyx mon L.) (hybrids) at disturbed environmental 
factors. 
R4sultnts de I'levage des vers 4 soie (Bombyx non C.) (hybrides) avec des facteurs 
de ni lieu pert urbs. 

Animal Science, 1985, 22(3), p. 76-81 (Bg,e,r). 

QIAN Yuna(un, et at. 
Experiments on the disinfection by "Youilijing". 
Expriences nut La dêsinfection par "YoulH(ing". 

Canye Kexue, 1985, 11(1). p.  157. (C). 

SHAD Ru Ii 
Resistances to CPV and DNV In silkworm variety Lanxi N010 and others. 
Resistance iii CPV or DNV chez Ic ver S soie, variC!L6 lansi Nell) et les autres. 

Canye Kexue, 1985, 11(3), p. 167. (C). 
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Bombyx 6levage 

TAZIMA Y. 

Naturally occurring mutagens. 

Mutagènes naturels. 

Mutation, Cancer and malformation, 1984, p.  481-489, Plenum Pub. Corp. (E,e). 

TOJO A. 

Enzyme-linked immunosorbent assay for the toxic fragment of bipyramidal 8 -endotoxin 
produced by Ba,iZ-Lus thuringiensis kurstaki strain MD-i. 
Dosages ELISA pour leo fragments toxiques dendotoxines bipyramidales produits 
par Is souche ID-I de Bacillus thuringiensis kurstaki. 

J. Seric. Sci. Jpn., 1985, 54(4), p.  304-309. (E,e). 

WANG C.X. 

Brief introduction to main improved varieties of silkworms and mulberry in Yunnan 

Province (China). 
8r've introduction aux principales varits améliorées de vers 	soie et miners 

utiIises dans la Province de Yunnan (Chine). 

Yunnan Agricultural Science and Technology, 1985, (1), p. 39. (C). 

ZAK1IARIEVA K., KARA1VANOV S., ALEKSANDROV A., YANKOV A. 

Ecologic plasticity of silkworm (Bombyx mon L.) hybrids introduced in practice 

for raising in spring. 

Plasticit6 6cologique des vers i sole (Bombyx mon L.) hybnides introduits dans 
Ia pratique pour l'bievage de printerxps. 

Animal Science, 22(3), p.  10-15, (Bg,o,r). 

99 



Séricignes non-miIrier élevage, nutrition, 
pathologie. 

Non-mulberry silkworms : rearing, feeding, 
pathology. 

PANT R., JAISWAL C., PANDEY K.N. 
A comparative study of the composition of the excretory products of two Insects 
PhLosarnia rlcini and Antheraea mylitta moths. 
Etude comparative de In composition de produits d'excrtion chez deux insectes, 
les papillons Phi losarnia ricini Ct Antheraea 'nylitta. 

Indian J. Comp. Anim. Physiol. , 1984, 2(2), p. 64-69. (E). 

WE1 Chenggui 
An observation on two species of eucleid causing harm to oak trees in Linoning 
Province. 
Observations stir deux espèces deuclides nu[sibles ntis chnes dans La Province 
de Linoning. 

Canye Kexue, 1985, 11(3), p.  175.  (C). 
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Vers a soie : génétique. 
Silkworms: genetics. 

Dl) IRA U. , K tIARA It. , NACA1 N. 
Genetical studies on the rudimentary wing" mutant in Hombyx mort. 
Etudes gntiques du mutant "ailc rudimentaire" ches Oombyx mon. 

J. Seric. Set. Jpn. , 1985, 54(4), p. 300-303 	(J,j,e). 

The mut:ant "rudimentary wing" was found as a sponlaneous occurrence in a 

malformation stock which had been inbred for more than filly generations. Mating 
experiments revealed that the rudimentary wing character was manifested by a 
recessive gene located on Z chromosome apart from Vestigial locus, and the gene 
received symbol ow. in order to determine map position of rw gene, a three-point 
experimen) involving osand e was performed. The gene on is located at 0.0 position 
and eat 36.4, respectively, on the genetic map. The recombination value between 

on and Ow was 26.15 7., nO and e  16,01 7., ao and e 38.29  7.,  respectively, through 
observation of 2,235 individuals. Taking correction factor into account, the rw 
gene is localized at 22.8 on the first linkage group. 

Le mutant "aile rudimenLaire" apparait spontanbment dana une souche gui 
a 6L6 tlevêe en consanguinité pendant plus de 50 gnrations. Les experiences 

d'accouplement revlent que le caractre de l'aile rudimentaire cc manifeste 
par un gne rCcessil situe cur Ic chromosome Z diflCrent du locus vestigial. 

On a donnC a ce gne Ic symbole rw. Pour determiner la position do gene nw sur 

Ia carte, nous avons cllectiiC une expCrience on 3 points en se servant de oq et a 

Le gene on est situC 	Ia position 0.0 et e A Ia position 36.4, sur Ia carte 

gCnCtique. La valeur de recombinaison entre oset rw est de 26.75 7. ; dIe est 

de 16.01 7. entre rw ci a et de 38.29 7. entre on et a , d'apres l'observation 

de 2 235 individus. En tenant compte du facteur de correction, le gene rw est 

situC A 22.8 sur le premier groupe de linkage. 

Faculty of Agriculture, Kyuahu University, Fliqashi-ku, Fukuoka 812. 

JANG Chang Sic, SOIIN lIae Ryong 
The analysis of the genetic variance and combining ability in some quantitative 

characters by diallel crosses of the silkworm, Bombyx m9ri L. 
Analyse de Ia variation génCtique et des possibilitis de recombinaison pour quelques 
caractères quantitatifs par croisement diallClique chez Ic ver 	sole Bombyx mori L. 

Korean J. Seric. Sd. 1985, 27(2), p. 7-19. (K,e). 
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Genetics 

LW Changqi, et ül. 
A preliminary study on heredity of "brown spots" in silkworm. 
Etude prlimInaire sur l'hérdit des "taches brunes" chez le ver a soie. 

Canye Kexue, 1985, 11(3), p. 150 (C,e). 

A 'brown spots" on the larval body of silkworm variety 532 was observed 
in summer rearing, 1984. These brown spots appeared on the lateral back lIne 
of the 1st to 9th abdomen segments, locating above the stigmata and on the dernial 
glands. It was the result of accumulation of a specific substance secreted from 
the vacuoletype dermal glands. These secrete is a kind of yellow crystals which 
can be washed out by water or alcohol. It appeared conspicuously just after ecdysis, 
but diluting slowly and dying away until next moult reappeared. This characler 
is controlled by a dominant gene, as Mendel's heredity, but its number and size 
showed quantitative inheretance, and controlled by three genes at least. The 
early reports about brown spots were given by Komura (1949) and Tsujita (1951). 
In our investigation, several specificities of the observed spots such as its 
location, morphology and its generation are coincided with reports of Komura 
otc, but, its behavior of inheritance becomes much more clear. 

Des "taches brunes" ont 6t6 observées sur Ic corps des larves de vet 5 soie 
de Ia souche 532 an cours de l'levage cl '6 t.4 de 1984. Ces taches brunes apparaissent 
sur Ia ligne latra1e de l'arrire du let at' 9e segment de l'abdomen, se situant 
au-dessus des stigmates et sur len glandes dermiques. Ellen sont Ii' rsultat 
de laccumulation d'une substance spcifique sécrtée par len glandes dermiques de 
type vacuolaire. Cette scrtion a Ia forme de cristaux jaunes qul peuvent 	re 

ilimins par lavage S l'eau ou S l'alcool. Elle apparait manifestement juste 
aprSs f'ecdysis main diminue lentement et disparait jusqu'S Ia mue sUiVante. 
Ce caractSre est contrM6 par un gGne dominant de type Mendelien main Ia quantit 
et Ia taille des taches suivent ten lois de la gnGtique quantitative et sont 
contr&lées par an moms 3 genes. Len premiers rapports sur len taches brunes 
ont 6L6 fournis par Komura (1949) et Tsujita (1951). Dans noire recherche, plusieurs 
spciuicits des taches observes, telles que leur situation, leur morphologic 
et leur gnration cnincident avec len observations faites par Komura, etc., 
main Ic comportement hérGditaire est mis en evidence plus clairement. 

MURAKAM1 A. 
Mutation research in insects. 6) Biology of Bombys mori L. 
Recherche stir In mut,at ion chez les insectes. 6) Biologic du Bombyx mori L. 

Ecological Chemistry, 1984, 7(2), p. 40/50. (J). 

TAZIMA Y. 
Introductory remarks for the symposium. 
Introduction no symposium. 

in: Problems of threshold in chemical mutagenesis. (Probllmes de sculls en mutngenbse 
chimiquo).The Environmental Mutagen Society of Japan, 1984, p.  1-3. (E) 

TAZ [MA Y. 
Effects of dose rate and fractionated delivery of ionizing radiation on mutation 
induction in silkworm spermatogonia. 
ElEct dii flux de dose CL de Ia distribution fractionnCe de radiations ionisantes 
sur l'inductiun deniutationschez len spermatogonses du vet S soie. 

in: Problems of threshold in chemical mutagenecis. (ProblGmos de seuils en mutagenèse 
chimique). The Environmental Mutagen Society of Japan. 1984, p.  169-173. (E) 
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TAZ1MA Y., ORNUMA A. 

Further studies on non-preference mutations in the siLkworm. 1) Induction of 

new mutants and their transmissibility. 

Etudes coupEmentaires cur les mutations non prtvi1gies chez te ver 	sole. 

1) Induction de nouveaux mutants St leur transmissibilitL 

Rep. Silk Sd. Res. Inst., 1985, 33, p. 1-20.(J, e). 

105 



Vers a soie : physiologie, biochimie. 

Silkworms: physiology, biochemistry. 

AKAT It., K1MUPA K. • KIUCHI M. • SUIBUKAWA A. 

Increase of silk production by repeated treatments with a juvenile hormone analogue. 
Augmentation de Ia production de soie par des traitements rOptés aver on analogue 
de 1 'hormone juvrni le. 

J. Sent. Sri. Jprr. . 1985, 54(4), p.  297-299,  (J,j,e). 

Previous reports indicate that the administration of juvenoid during the 
5th larval instar in Bombyx niori results in an increase of silk production. however, 
the increase in cocoon shel I weight by JO treatment during the 5th larval instar 

is usually limiled to about 10 per cent. Our experiments in this paper demonstrated 
that repeated treatments with the juvenoid during the 3rd to 5th instar resulted 
in 26 per rent increase in cocoon shell weight as the upper limit. This finding 
may promote the utilization of this method to increase silk yield in future. 

Des rapports antnieurs indiquent que l'administraiion de juvenoldes pendant 
Ic Sme Sge larvaire chez Bombyx morientraine une augmentation de Ia production 
de soie. Cependant, l'augmcntation du poids de Ia coque soyeuse par le traitement 
S Ihormone juvnile pendant to Sbrse Sge larvaire est dhahitude 1iniite S ID 
5. Nos exp6riences rapportees dans cot article montrent quo des traitements répétés 
avec le juvénode du lbme au Sbrne 1ge entrainont une augmentation de 26 7 an 
maximum du poids de Ia coque soyeuse. Ce résultat pent promouvoir lutilisation 
de cette méthode pour aecroitre Ia productivité en soie. 

Seriouttural Esperiment Station, Yatabe, Ibaraki 305. 

FIIGO H., TAZIZAWA N. NAKAJIMA M. 
CaLmodulin-like protein in larval heads of the silkworm, Bombyx mon. 

One proteirre resscmhlant S Ia calenduline chez los tétes des larves du ver S 

soie Bombyx tnoni. 

J. Sent. Sri. Jpn. , 1985, 56(5), p.  406-411, (J,j,e). 

As a first step of study on the metabolism of cyclic nucleotides in the 

silkworm, Bombyx moni, we have examined whether any calcium binding protein is 
present in the silkworm, and have succeded in the purification of a calmoduhin-

like protein from larval heads of the silkworm. The preparation was pure as judged 

by polyacrylamide gel electrophoresis under denaturing conditions (SOS-PACE). 
The molecular weight of the calmolin-like protein was similar to that of bovine 

calmodulin as they co-migrated during SOS-PACE. The Bombyx calmodrilin-like protein 

showed a characteristic mobility change on non-denaturing gels 	The mobility 

was decreased in the presence of Ca 	and increased in the absence of Ca?.. 
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Pour Is premire pirtie de noire étude sur le mAi,ibolisme des nuclAotides 

cycliques chez le ver A soie Bombyx mon., TIOUS avons recherché si une protAine 

fixant Ic calcium itait présente chez le ver A soie et sommes arrives A purifier 
one protCtne ressemblant S In calmoduline S partir de Is tCte des larves du ver 

S sole. La preparation est pure comme lindique 1'61ectrophor7'sc sur gel polyacryla-

rnide en condit ions dCnsturantes (SOS-PA(;E). Le poids mitlCculaire de La protéine 

ressemblant S La calmoduline est semblable ) celul tie In calmoduline bovine 

elles co-migrent pendant le SOS-PAGE. La protéine de type calmoduline du Bombyx 
teontre une mobilité caractCristique sur les gels non-dCnaturants : Ia mobi.[ite 

diminue on presence de Ca2 et augmente on son absence. 

Faculty of Agriculture, Tokyo University of Agriculture and Technology, Fuchu, 
Tokyo 183. 

KATO 1Y. , NAKAMIJRA 1T. . TAKEIJC1IT 
Chemical composition of active and inactive haemagglutination glycoproteins in 

the haemolymph of the silkworm Bombyx mon. 
Composition chimique des glycoprotCines dhAmoagglutination actives et ioactives 

dans l'hCmolymphe do ver S snie Bombyx mon. 

J. Seric. Sci. ipa., 1985, 54(5), p. 400_405,  

A 1IOK-glycoprotein isofated from silkworm larvae in the late filth instar 
was active but the one isolated from young Iifth instar larvae was inactive for 

the agglutination of sheep erythrocytes. In this study, sugar and amino acid 

composition of these proteins was compared in order to obtain further informa-
tion on the physiological function of the two proteins. 

high performance liquid chromatography revealed that the active 130K-glycopro-

tein contained 0-glucose, D-Galactose, D-arabinose and D-xytose along with a 
very small quantity of li-mannose. Clucosamine was included as a hexosamine. The 
same composition of carbohydrates was observed in the inactive protein. The composi-

tion of the amino acids was also determined for the active and inactive proteins 
but no significant differences were detected. These proteins appear to have a 

similar chemical composition and thus a similar structure. 

line glycoprotiine de 130 K isolée S partir des harves do ver S sole S In 
fin du So 5go est active, mais celle lsolée S partir des harves du debut du Se 

Sge 	est inactive pour I 'agglutination des erythrocytes du mouton. Dans cette 

étude, los compositions on sticre ci en acides aminCs de ces protCines sont comparées 
pour obtenir plus de renseignemeots stir In fonction physiologique de ces deux 

protéines. 

La chromatographie liquide S hattie performance rCvkle que Ia protéine active 

de 130 K conticnt du 0-glucose, du D-galactose, du 0-arabinose et du D-xylose 
ainsi qu'une très petite quantité do D-mannose. La glucosamine est induce en 
tant qtt'hexosamine. On observe In méme composition on hydrates de carbone chez 
Is protCine inactive. Is composition on acides aminés pour les protCines active 
ci inactive, no rCv'Le pas de ditlérencessignificatives. Ces protCines semblent 

aVoir Is memo composition chimique ci d(nc une sirtictitre qimilalre. 

(I) iezukaywna College, Nara 637 ; 2) Faculty of Textile Science Kyoto Institute 
of Technology, Sakyo-ku, Kyoto 606). 

108 



Phyio1ogie, hiochLip 

KIJBO 1., fIATSUMOTO A., ASANO S. 

Efficient isolation of ecdysteroids from the silkworm, Bombyx mori. by droplet 
counter-current chromatography. 

Isolement off icace d'ecdyst6roTc1es provenant du ver 	soie Bombyx Mori par chroma- 
tographie a contre couraiit. 

Insect Biocliem. , 1985, 15(1), p.  45-47,  (E,e). 

The insect moulting hormones, 20-hydroxyecdysone, and its precursor, ecdysone 
Were first isolated from the pupae of silkworm Bombyx mori using a classical 
solid support chromatographic technique. We have developed a simple procedure 

for isolation of 20-hydroxyecdysone and ecdysone from B. noni by droplet counter-
current chromatography (DCCC). DCCC method was very efficient for isolation of 
such a small amount is insect hormones. 

Les hormones de mue des insectes, la 20-hydroxyecdysone et son prcurseur, 

l'ecdysooe, soot d'abord isoles 	partir de chrysalides de ver 	soie Bombyx 
mori on utiliant la technique classique de la chromatographie sur support solide. 
Nous avons mis au point un proc6i:16 simple pour isoler la 20-hydroxyecdysone et 

l'ecdysone de Bombyx mori par chromatographie continue ?i compte-gouttes (DCCC). 

La mnthode DCCC .' 	 llrr'non efficace pour isoler de trbs petites quantitBs 

comme cost lo C,IS )OUI tc. ourniones dinsectes. 

OL-WISHI E. • OGISO N. , WAKABAYASUI K., FUJIMOTO Y., IKEKAWA N. 

Identification of estradiol in the ovaries of the silkworm, Bombyx mon. 
Identification de l'estradiol dana lea ovaires du ver S soie Bombyx mon. 

Gen. & Conip. Endocrinology, 1985, 60, p. 35. 

P\RENTI P., GIOIIDANA B., SACCIII V.F. , IIANOZET C,., GUERRITORE A. 

Metabolic activity related to the potassium pomp in the midgut of Bombyx mori larvae. 

Activite mtabolique line S la ponnpe de potassium dans l'intestin moyen des larves 
tIC Bombyx mon. 

Exp. Iliol. , 1985, 116, p.  69. 

SASAKI 1., ITOU H. 
Interactions of silkworm antichymotrypsin with a-chynnotrypsin, trypsin, subtilisin 
11PM' and two silkworm alkaline proteinases. 

Interactions des antichymotripsinesde ver S soie avec le-chyrnotripsine,la trypsine, 
is suht ii isine Bl'N' et dens protéines alcatines de ver S soie. 

R.B.A., 1985, 831, p.L1I. 

S1111IADA J. , MDRI T. 

Ultrastructural characteristics of integuments in dauer pupae of Bombqx mon. 
and effects of injection of chemical agents for iniaginat differentiation. 
Caractcrist iqie 	oIL rasiruct urales des 	tégumcnts chez 	los nymphes permanentes 

de Bombyx monet offets de l'injection d'agents chimiquc's sur la diftérenciation 

imagins Ic. 

J. Seric. Sci. Jpn. , 1985, 54(5), p.  359-365, (J,j,e). 

To analyze the ultrastructural characteristics and developmental stages of 

"artificial diapausing pupae", integuments of brainless or allatectomized-brainless 
pupae 	from Bombyx morn and Sainia cynthia nic(ni were 	observed 	by 	transmission 
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electron microscopy 	in comparison with diapausing pupae of ilyphantria cunea. 

To induce imaginal differentiation of allatectomized-brainless pupae for bioassay 
of brain hormone (F'TTII), several chemical agents were injected into brainless 
or allatectonized-brainless diapausing pupae from Boinbyx and  Samia. 

The electron micrographs indicated that all artificial diapausing pupae to 

develop before pupal-adult apolysis. Therefore, we concluded that these brainless 
or 	al latectomized-brainlecs pupae are 'artificial diapausing pupae". But, slight 

differences in the pausing stage were detected in each pupa. Imaginal differentia-

tion was induced in all other artificial diapausing pupae except the brainless 

Samia pupae by injection of each agent. Tnduction of imaginal differentiation 

of artificial diapausing pupae was not related to the pausing stage of pupal 
di' vi' I 01)1110  lit 

Pour analyser les caractristiques ultrasLructurales et les stades de dveloppe-

ment des "nymphes en diapause artificielle", nous avons observ6. au microscope 

électronique 	transmission, les tguments de nymphes dócrbres ou dcrbres- 

allatectomises de Bomhyx mori et de Samia cynthia ricini St les avons compars 

avec des nymphes en diapause de llojphantria cunea. Pour induire la dlt[renciation 

imaginale des nymphes dcérbres-aIlatectomisées afin d'effectuer Is dosage 

biologique de l'hormone cérbrale (PTTH), nous avons inject6 plusieurs agents 
chitniques aux nymphes dcrbres ou dcribres-allatectomises diapausantes 

Ic Bornbyx et Samia. 

Les inicrographies électroniques montrent que toutes les nymphes en diapause 

artificielle marquent one pause dans leur dveloppement avant l'apolyse nymphe-

adutte. Nous en concluons que ces nymphes dcérébres ou décrbres-aIlatectomises 
soot des "nymphes en diapause artificielle". Mais de lsgères dlffrences sont 
observies dans Ic stade de Ia diapause chez chaque chrysalide. La différenciation 

imaginale est induite chez toutes les nymphes en diapause artificielle par l'injec-

tion de chaque agent it l'exception des nymphes dcrbrties de Samia. L'induction 
de La difhirenciation imaginale des nymphes en diapause artificielle n'est pas 

liee au moment dentre en diapause au cours du diiveloppement nymphal. 

Faculty of Agriculture, Tokyo University of Agriculture and Technology, Fuchu, 

Tokyo 183 ; Kinjo Gakuin University, Moriyaina-ku, Nagoya 463. 

lAKAIIASHI 5., KRONKA S. do N., IIIROSE T. 
Application of the product called hormonal anabolic protein 5 20458 (Stauffer) 

in silkworm larvae. 
Application du prodsiit appel4 protine anabolique hormonale R 20458 chez les 

larves de ver ii soie. 

Zootecnia, 1984, 22(1), p.73-78, (Pt.pt,e). 

WECLAWOWIC7. M. , CILiNEWSKA N. 
Isolation of chitin from dead Larvae of silkworm Bombyx moriand its processing 

into chitosan. 
Isolement de chit me it pirtir de larves mortes du ver it soic Bonohyx moni et sa 

translormat ion en chitosane. 

Pr. lnst. Wlock., 1983, 33, p.  132-144. 
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Vers a soic : oeufs, embryologie. 
Silkworms: eggs, embryology. 

N1NAKI lo. , MAEKAWA 2II. , CAMO3T. , K0GA K. , SAKACUCII1 B. 

Ilatchability of silkworm eggs injected with DNA at early embryonic stages. 

Pourcentige d'cIosion des oeufs de ver i soir auxquels a 6t6 inject6 de 1 'ADN 

au debut do stade embryonnaire. 

Seric. Sri. Jpn., 1985, 54(5), p. 428-434, (J,j,e). 

To induce transformations by artificial introduction of genetic materials, 

a simple method of microiiiject ion of DNA into eggs was developped using a microinjec-

tor and micromanipulator. The handling methods of eggs for injection were also 
developed. Eggs of non-diapause strains of Bornhyx rnor. were mainly used as reci-
pieTts. At various times after oviposition, fertilized eggs were injected with 
bulk DNA extracted from the posterior silk glands of the L 30 strain which harbours 
several dominant genes, such as pM, Ze, L. The hatchability depended on the develop-
mental stage of the eggs when the injection was made. In most stages less than 
Lou percent of the injected eggs hatched after incubation at 25°C under high 
moisture conditions. The highest hatchability of 17.9 7. was observed at 6-7 hr 
after oviposition. The larvae derived from DNA-injected eggs and their progenies 
were reared on mulberry leaves. Some of the larvae exhibited segmental malformations 
and a number of the progenies showed a retarded larval growth. No individuals 
showed any transformations among the hatched larvae and their progenies. 

Pour induire des trans formations par introduction arcificielle de matCriaux 
genetiques, nous avons mis au point une methode simple de micro-injection d' 

ADN dans les oeufs, au moyen dun micro-injecteur et d'un micro-manipulateur. 
Nous avons 6gaiemenL mis so point une mCthode de manipulation des oeufs pour 
l'injection. flous avons principalement utilise des oeufs de souches de Bombyx mon 

non-diapausantes. A plusieurs reprises aprCs Is ponte, los oeufs fécondCs sont 
injectCs avec de l'ADN total extrait de la partie postCrieure des glandes sCricigC- 
nes de la souche L 30 qui concient plusieurs gnes dominants, tots que 	, 2, 4. 

Le pourcentage d'tclosion depend do stade auquel est faite l'injection. Dans 
Ia plupart des stades, moms de 10 7 des oculs traitCs Cclosent après incubation 

25°C et un Laux d'humiditC eleve. Le pourcentago d'Cclosion Ic plus eleve (17,9 
est observC lorsque to traitement est pratiquC 6-7 h spree la ponte. Les larves 

provenant des oeufs injectes avec de l'ADN et leurs descendants sont CIpvCs sur 
feuilles de m6rier. Quciques larves montrent des malformations des segments et 

un certain nombre de descendants prCsente un retard dans Ia croissance larvaire. 
Auc,ine transformation nest apparue chez aucun individu parmi los larves icloses 
ci lour descendance. 

(l)Senicoltural. f]xpeniment Station, Yatabe, Ibaraki 30.5 	2) .Jpn. National inotitute 
of Health, Shinagawa-ku, Tokyo 747 	3)National institute of Agrobiological Ressour- 
ces, Yatabe, Ibaraki 305 ; 4)Faculty of Agriculture, Kyushu University, fligashi-
ku, Fukuoka 812) 
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Eggs, eibryology 

TAKEDA S., GIfARDIE A. 
An active principle from the corporacardiaca, corpora allata and suboesophageal 

ganglion of the locust, inducing egg diapause in Bcmbye mon. 
Principe actif des corporacardiaca, corpora allata et du ganglion suboesophagien 

du criquet induisant Ia diapause de l'oeuf chez is Bornhyx mon. 

J. ins. Physiol., 1985, 31, p. 761. 
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Vers a soie : glandes séricigénes. 
Silkworms: silkglands. 

CAMO T. , SATO S. 
Ultrastructural study of the posterior silkgland in the Nd, Nd-c and Nd-iP mutants 
with a defect of fibroin synthesis. 
Etude de lultrastructure de is partic postérieure do Is glande séricigrie chez 
les mutants Nd, Nd-set Nd_SD ayant un dfaut dans Is synthse de Ia fibroine. 

J. Seric. Sci. Jpn., 1985, 54(5), p.  412-419 (J,j,e). 

Electron microscopic observations were carried out on the abnormal posterior 
silkgland associated with a defect of fibroin synthesis. Nd(located at 0.0 locus 
in the 25th linkage group) 	The Golgi complex was poorly developed and its fine 
structure showed alteration. Dense bodies appeared, which were not observed in 
the cells of the normal posterior sitkgland. Nd-located at 19.2 locus in the 
14th linkage group) 	Endoplasmic reticulum was slightly enlarged. The Golgi 
complex was normal. The amount of fibroin particles, however, was decreased. NdsI 
Nd-sD(ailelic to the Nd-s ) 	the endoplasmic reticulum was markedly enlarged. 
The Golgi complex and fibroin particles were poorly developed. Nd-5/+ : The 
endoplasmic reticulum was enlarged. The Golgi complex was moderately developed 
and fibroin particles were observed in a small amount. ilitrastructural configuration 
was intermediate between that of the silkgland of the homosygotes ofNd-s0  and 
the normal individuals. The changes in the Golgi complex which were similar in 
the three mutants were considered to be associated with the inhibition 01 synthesis 
of fibroin in the posterior silkgland. 

Des observations au microscope 6lectronique sont effectuies sor los parties 
pos1rieures de Is glande sricigène anormales assoctées a on dfaut de La syntidse 
do In libroine Nd (situ6 au locus 0.0 dans Ic 25e groupe do linkage) 	Le complexe 
do Golgi est peu développé et 55 structure fine est altéro 	des corps denses 
apparaissent, qui ne sont pas observes chez les cellules des parties post6rieures 
normales Nd-s (situ4 au locus 19.2 dans le 14e groupe do linkage) 	Le reticulum 
endoplasmique est dêveloppC 	lappareil de Golgi et les particules do fibroino 
sont peu developpes. Nd_SD/ i 	Le reticulum endoplasmique est developpe. Le complexe 
de Golgi est moyennement developpe et les particules do fibroinc aunt peu nornbreuses. 
La configuration ultrastructurale est intermCdiaire elitre cello de Ia glande 
séricigène des homozygotes do Nd-c5 et celle des individs normaux. Lea modifica-
tions du complexe do Golgi, qui sont similaires chez les 3 mutants, sont considerees 
comme associées A l'inhibition de Is synthse do Ia fibroTne dans La partie postC-
rieure do Ia glande sCricigCne. 
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Soic 
Silk 

1IAIJR X., DEWAIR ii., IIUBER R., WIJRTIIR1CII B. 
Wildseide asthma. Zur Frage der Kreuzreaktion zwischen Wildseide (Eichenspinnersel-
de) und Zuchtsejde (Maulbeerseide). 
Asthma caused by wild silk. Problem of cross reactivity between wild silk (oak silk-
worm) and mulberry silk. 
L'asthme dI 4 In soic sauvage. Probl4me de Ia reaction croisCe entre In soie sauvage 
(ver 4 soic du chCne) et Ia soie d'Clevage (ver 4 sole du mrier). 

in: Köiner RAST Symposium S. C. Braun Karlsruhe, 1984, P.  214-216. (U) 

PEWAIR 11., BAUR X. • ZIEGLER K. 
Use of iminunoblot technique for selection of human TgE and IgG antibodies to 
individual silk proteins. 
Utilisation de Ia technique immunobuvardage pour Ia sIection des anticorps humains 
IgE et IgC contre les protCines isoles de In soie. 

J. of Allergy and clinical Immunology, 1985, 76, p.  537. 

FORCK C. 
Wild, Maulbeer-seide als Allergene. 
Wild silk and mulberry silk as allergens. 
Soie sauvage et soie du mrier comme allerg4nes. 

Allergologie, 1984, 7. p.  358. 

FUill A. 
Analysis of wild silk dyeing by the measurement of attenuated total reflection. 
Analyse de In teinture de Ia soie sauvage par Ia mesure de Ia reflexion totale 
attCnuée. 

Seric. Sci. .Jpn.. 1985, 54(5), p.  374-376, (J,j,e). 

In order to analyse the differences in the surface molecular structure of 
chinese tosser, eri and mulberry silk, attenuated total reflection (AIR) spectra 
of each spun fabrics and of the same fabrics dyed with Orange II were determined. 

On the spectra of chinese tosser silk and eri silk fabrics, absorptions which 
indicate the presence of Ala-Ala bond were observed at 960 cm . Absorptions 
of N-li stretching vibration (Amide A) at 3 280 cm and C=0 stretching vibration 
(Amide I) at 1 620 cm in the chinese tusser silk spectrum were weaker than 
those of the other two samples. 
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The intensity of absorption of spectra by dyeing showed that while the absorp-

tion associated with N-Il and C=O stretching vibrations of chinese fusser silk 

increased, that of the other two samples decreased. It is suggested that in the 
case of chinese fusser silk the absorbing sites of the acid dye in the surface 

are fewer, and the changes of the surface molecular structure with absorption 

of (lye are different from those of the other two samples. 

AIm d'analyser les differences dans is structure moléculaire de La surface 

des sojes tussah chinoise, eri et mrier, nous avons dCterminC les spectres de 

rCflexion totale atténuée de chaque tissu et des memes tissus teints avec de 

l'Orange II. 

Stir les spectres des tissus de soie tussah et de sole en, les absorplions 

qui indiquent la presence du lien Ala Ala sent observCes 	960 cm-i. Lee absorptions 

de vibration d'Ctirement N-U (Amide A) 2i 3 280 cm 	et de vibration détirement 

C=0 (Amide I) A 1 620 cm de La sole tussah sont plus faibles que celles des 

deux autres Cchantillons. 

L'intensité dsbsorption des spectres a la peinture montre que tandis que 

l'absorption associCe avec les vibrations d'étirement N-Hot C=0 de La sole chinoise 

tussah augmentent, celles des deux autres Cchantillons diminuent. Nous suggCrons 

que,  dana Ic cas de la soie chinoise tussah les sites d'absorption du colorant 

acide sont moms nombreux h la surface, et que les modifications de la structure 

moléculaire de La surface avec labsorption du colorant sont différentes de celles 

des deux autres échantillons. 

Shimane Women's ,Junior College, Nogifukutomi, Matsue, 690). 

IIIRABAYASIII K., YANAG1 Y., KITAMUPA M. 

Transition to amorphous structure of silk fibroin by abrasion treatment. 

Transition de la fibroTne vera la structure amorphe par traitement abrasif. 

J. Seric. Sci. Jpn., 1981, 56(5), p.  420-422, (J,j,e). 

Crystalline silk fibroin changed into an amorphous State when it was abrased 

with a file. When shear stress caused by the file was applied to the silk fibroin 

specimen consisting of amorphous and crystalline regions and when the mechanical 

force was gradually increased, the hydrogen bonds which initially connected the 

poly-peptide chains and thereafter the main-chains were ruptured randomly. As 
silk fibroin crystals became fine, the formation of amorphous regions in silk 
fibroin was enhanced. 

La libroine cristailine se transforme en fibroine amorphe lorsqu'elle eat 

abrasCe avec une lime. Quand Ic travail d'abrasion de la lime eat appliqué i 

on specimen de libroine comportant des regions cristalfines et des regions amorphes 

et que la force mécanique eat augmentCe graduelloment, les liaisons hydrogkne 

qui connectaient A l'onigine les chatnes de poly-peptides et ensuite les chatnes 

principales, so rompent so hasard. Lorsque les cristaux de fibroTne deviennent 

lins, la formation des regions amorphes est favorisCe. 

PcuLty of Technolocjy, Tokyo University of Agriculture and Technology, Koganei, 
Tokio 184). 

116 



So ii 

KATAOKA K., IMAI 1., K1LICIII M., AKAI II. 

Physical properties of filaments of trimolters induced by an anti-juvenoid in Bornbys 
roan. 
Proprités physi(jucs des haves de tri-muants induits par un inti-juvénoTde chez Born-
yx mon. 

J. Seric. Sci. Jpn., 1985, 54(5), p.  377-381, (J,j,e). 

The physical properties of cocoon filaments of trimolter larvae induced 

by an anti-JIl bioactive substance in Bombyx Mori were investigated. Results obtained 
were as follows. 	The cocoons produced had a filament size ranging from 3 to 

0.8 denier. Relationship between body weight of the silkworm and cocoon weight 

and between cocoon weight and filament size showed a linearity with a positive 

correlation. This relationship was considered to agree with that observed in 

studies on filaments with a size of above 2 denier. Degumming loss percentage 

among the cocoon layers tended to be uniform as the filament size became smaller. 

Values of Young's modulus increased as the filament size became smaller and the 

relation between these parameters was linear within a cocoon, but not among cocoons. 

The values for Young's modulus increased remarkably in filaments with a smaller 
size. 

Nous avons étudié les propriéts physiques des bayes des cocons de larves 

tri-muantes induites par one substance bioactive anti-JR chez Borabyx mori. Les 

rsultats obtenus sont les suivants : les cocons produits ont un filament dune 

taille allant de 3 A 0.8 denier. La relation existent entre le poids du corps 
du ver 	soie er le poids du cocon et entre le poids du cocon et Ia taille de 

Ia bave montre one 1in6arit avec une correlation positive. Cette relation saccor-

de avec ci'lle obscrvée dans le cas des filaments de plus de deux deniers. Le 

pourcentage de perte an decreusage scIon les couches du cocon tend A suniformiser 
quand Ia taille du filament tend 	tre plus petite. Les valeurs du module de 

Young augmentent quand Ii taille du filament diminue et la relation entre ces 

parambtres cot llniaire A l'intirieur dun cocon, mais pas entre plusieurs cocons. 

Les valpurs du rn,idule de Young augmentent de façon remarquable chez les filaments 
(IC petite taille. 

Sericultural. Experiment Station, Yatabe, Ibaraki 305. 

LI Liangxuii, et at. 
A study on the molecular weight of silkworm fibroin. 

Etude sur Ic poids mokculaire de Ia fibroine du ver h soie. 

Canye Kexue, 1985, 11(3), p.  172, (C). 

LVOV N.M., CASUMOV O.K. • MAMEDOV S.V. 

Photoformation of N=C117 and HCO radicals in silk fibroin after mechanical destruc-

tion at 17 K. 

Photoformat ion de Ia liaison N=C112 et de radicaux IICO dans Ia fibroinc iIC Ia 
soe aprs destruction mdcanique 	77 K. 

lliofizika, 1985, 30, p. 758. 

MATSUMOTO T. , MASACO Y. 

On the swelling treatment before degumining of the raw silk crepe. 

Sur le traitement avant Ic dCcreusage du crepe de soie grège. 

Rep. Silk Sci. Res. Inst., 1985, 33, p. 123-127. (J). 
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NAHM Joong Hee, TAK Tao Moon 

A study on the resin finishing of silk fabric - silicone resin finishing. 

ilne etude sur lapprtage de résine do tissu de soie - apprtage de résine de 

silicone. 

Korean J. Seric., 1985, 27(2), p.  28-39, (K,e). 

PALMER Jacqueline N. 
The silk of silk production system of the funnel-web mygalomorph spider Evagrus 

(Aranease, Dipluridse). 
La sole do système de production de sole d'une toile en forme d'entonnoir de 

l'araignée mygalomorphe Evagrus (Aranease, Dipluridae). 

J. of Morphology, 1985. 186, p. 195. 

sogc; Z. 
Study of silk fibroin by sodium dodecylsulfate polyacrylamide gel electroplioresis. 

Etude de la fibroine de la soie par électrophorèse sur gel de polyacrylamide 

en presence de dodecylsulfate. 

Fangzhi Xuebao, 1984, 5(10), p. 585-590. 

TSIJKADA N. , AOKT A. 
Grafting of methacryl amide Onto y-irradiated silk fiber and several physical 

properties of the grafted-silk. 
Greffage de mCthacrylamide sur fibre de soie irradiée aux rayons y  et plusieurs 

propriétCs physiques de la soie grelIée. 

J. Seric. Sci, Jpn. . 1985, 54(5), p. 354-358, (J,j,e). 

Strength-strain measurement and DSC were carried out in order to analyze 

the physical properties of Methacryl amide (MAA) -grafted silk fibers, which 

had been degummed and irradiated with gamma rays (total dose of gamma rays 1.05 

Mrad) prior to the MAA graft processing. 

Strength, elongation, initial tensile resistance and tensile elasticity 

of MAA-grafted silk fibers were very similar to those of untreated silk fibers. 

The degree of grafting for MAA-grafted silk was about 40-42 '1. regardless of gamma 

irradiation treatment, while the denier of grafted silk was about 30 7. greater 

than that of untreated silk fiber. Water content and humidity absorption power 

of the silk fiber markedly increased by the MAA grafting. However, strength and 

elongation of MAA-grafted silk fiber decreased appreciably compared with the 

untreated silk fiber. Initial tensile resistance and tensile elasticity of MAA-

grafted silk fiber remained unchaged even alter MAA grafting. Tensile elasticity 

of MAA-grafted silk fiber which had been irradiated with gamma rays and succe5sively 

degummed slightly increased with the other MAA-grafted silk fibers. 

Des mesures de resistances et USC sont effectuées pour analyser les propriétés 

physiques des fibres de soie greffCe avec do mCthacryl amide (MAA). Les fibres 

ont dabord etC dCcreusCes ci irradiCes aux rayons gamma (dose totale de rayons y 

- 1.05 Mrad) avant le greffage au MAA. 

La rCsistance. lailongement, la résistance è La rupture et l'Clasticité 

des fibres de soie greffCe an MAA soot très semblables 	celles des fibres de 

sole non traitCc. I.e taux de greffe est denvlron 40-42 7. sans tenir compte du 

trailement dirradiation y, tandis que le denier de la sole greffCe est d'environ 
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30 7 supéricur 	celui do la soie non-traitec. La tencur on eau et Ia capaci té 

d'absorption dhumidité de la fibre de soie sent beaucoup augmentéos par La greffe 

de MAA. Cependint. La résisiance et l'allongement de la fibre do sole greffée 
au MAA dim i fluent cons dérabl ement par rapport a la soie non tra i tee. La rCs istCnce 
a La rupture initiale ci l'elasticite do la soie greffCe au MAA qui a etC irradiée 

coo rayons y et ensuire dCcreusée, soot légèrement plus ClevCes par rapport eux 
.luLrcs fibres do soie greffCes au MAA. 

ScrcuLfurol. Experiment $tation, Yaiabe, Iboraki, 305. 

TSIIKADA H. , IAKAIIASI 1., KANW\ C. , AOKI A. 

Mechanical properties of silk fibers in a wet state obtained by preirradiation 
grafting of nethecryl amide. 

PropriCiCs mécnni qiles des fibres de sole i i 'étal moui 11C obtenues par grelfage 
de methaIryl amide avec prC-irradiation. 

.1. Seric. Sd. Jpn. , 1985, 54(5). p.  423-427.  

Mechanical properties of silk fibers in a standard state (20°C, 65 7. Rh) 
and in a wet state obtained by preirradiation grafting of Methacryl amide (MAA) 

were investigated and analysed on the basis of the results of strength and elonga-
tion measurements. 

Values for strength and elongation of the ungrafted silk fibers in the standard 
state were 4.1-4.5 g/d, 20.9-22.5 7,, respectively. These values for the 1IMA grafted 

silk fibers obtained by preirradialion grafting decreased to 3.1-3.2 g/d, 18.2-
19.4 7., respectively compared with those for the fibers in the standard state. 

Initial tensile resistance of the MAA grafted fibers in a wet state decreased 
to one-third of the value for the original silk fibers, suggesting that the silk 

fibers become soft and longer in the wet state due to MAA grafting. MAA grafted 
silk fibers obtained by preirradiation and by successive degumming gave high 
value fur tensile elasticity. These results indicate that it is possible to enhance 
the (reese proofing properties of silk fabrics. 

Nous CVLOLG CtodiC et analyse leo propriCtCs mécaniques des fibres do soie 
a l'état normal (20°C, 65 'I, 811) et S tCtat mouillé obtenues par greffe de Methacryl 
amide avec prCirradiation, sur la base des rCsultats des mesures do résistance 
et 	d Ci ungu t i ii. 

Los valeurs pour la résistance et lL4 1ongation des fibres cL soie non traitée 
L ICtat normal soot respectivement de 4,3-4,6 g/d ci 20,9-22,5 7,. Ces valeurs 
pour los fibres de soie greffCe au MMA avec prCirradistion descendent respectivement 
5 3,1-3,2 g/d et 18,2-19,4 7,. La résistance S In rupture initials des fibres 

de soie grefiCes au MAA S lCtat mouillé diminuent dun tiers par rapport S la 
valeur obtenue pour leo memos fibres de soie S I 'Ctat normal. Ceci suggCre quo 
les fibres deviennent plus douces or plus longues S ICtat mouillé S cause de 

la greffe ;in MAA. Les fibres do soie grellées au MAA obtenues avec prCirradiation 
et par dCcreusages successifs wit des valeurs ClevCes pour lélasticitC. Ces 
rCsultats indiquent quil est possible do dCvelopper los propriCtCs anti-froisse 
des tissus de soie. 

Sericuitural Exporinient ?tation, .Yatabe, Tharaki 305. 

WANG T. , WANC J. , 7.1100 J. 

I -ray study on the sericin structure of cocoon silk. 

Etude par rayons I de La structure de la séricine do La soie do coLon. 

Fangzhi Xuebao, 1985, 6(3), p. 133-134. 
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WIJRTHRICII B. 
Allerglsches Asthma bronchiale durch eine "Wlldselden" Hattige Bettdecke. 
Allergenic bronchial asthma caused by the regular use of wild silk bedcovers. 
Asthme bronchique allergique dQ ? Putilisation régulire des couvertures de sole 

s.iuvage. 

Schweiz Z. perm. 	rsl. , Fortbild, 1985, 6, p. 208-212. 

YANO N., IS1IIGIJRO V. 
Studies on the fixation of silk-sericin by aldehyde compounds. 
Etude sur la fixation de la s4ricine de soie par tea composs aldehydes. 

J. Seric. Sd. Jpn., 1985, 54(5), p.  389-394, (J,j,e). 

YANO M., YASLJDA K. 
Studies on dyeing for fixation of silk sericin by dialdehyde starch. 
Etude sur la teinture pour la fixation dialdehydique de Ia séridine. 

J. Seric. Sci. Jpn., 1985, 54(4), p. 271, (J,j,e). 

ZORTEA-CALEISCII C., WIJTRTC1I B., KETER A., JOIIANSSON S.C.O. 
Wildseide ein aggressives Inhalationsallergen 9 
Wild silk: an aggressive allergen by inhalation? 
Soie sauvage : un a1lergne agressif par inhalation 

in: 4 Kblner RAST Symposium S. 1984, C. Braun Karlsruhe, p. 216-216. (D) 
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