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| Teme CONFERENCE TECHNIGUE SERICICOLE INTERNATIONALE
MURCIE (Espagne) ~ Avril 1960.

L'INFLUBNZA DI ALCUNI BELZ ENTI OLICODIFAITICI
SULLO SVILLUPPO LARVALE I CRISALIDALE
E SULLA ATTIVITA' RESFIRATORIA DEGLI EMOCITI
IN BOLBYX MORT,

Do Corming WANUNTA (Italia) (*)

INTRODUZIONE,

M. COMENGE e ¥. GUELBENZU (2949) nei loro stu-—
di sul aetsbdolismo degli elementi oligodinamici in
larve di FBombyx mori , nutrite o regime esclusivo
con forus alba ¢ icclura curantiacce Froussnetia pa-
pyrifera o Ficus carica su 16 slementi riscontrati
nei teszsutl mettevano in rilievo che Ag , Cu , 2 Ti
possono essere conciderati come oligo-slementi.
Gli =utori infatti misero in rilievo che due larve
solamente sulle 100 nutrite con Maclure curantiaca,
arrivarono fino ~llo stato di insette perfetto ,
nentre quelle nutrite su Ficus e su Prouscnetia mo—
rirono dopo due o tre gilorni. Essendo stata esegui-
ta l'annlisi spettrografica dells ceneri delle fo-
glie la composizione di gueste risulie ~nnlogn a
quella delle foglie di gelso, la differenza, dipen-
do unicemsnte dallia presenza ¢ assenza dell'elemen—
to argento. Gli autori concludono che soltanto le
foglie che contengono argento (forus ¢ Maclura) sono
capiel di portare 1a larva allo stato diinsetto per—
fetto, mentre le foglie in cui la presenza di argen-
to € incerta sono incapaci di alimentare i bacai.

(#)} Signorina Carmina MANUNTA, Centro di Genetica C.N.R. presso 1'lstitu-
to di Zoologia "L. Spallanzani" dell!'Universita di Pavia.



- 290 -

Guesto risult-zto secondo gli nutori é confer—
mato dall'analisi spettrografica nells wvarie fasi
dello sviluppe del baco dz seta.

Cioé, olire agli slementi plastici (Ca, K, Mg,
Na e P) in tutte le ceneri analizzate sia dei tes—
suti della foglia che dei bachi come di quelle dei
bozzoli e degli esecrementi sono rinvevuti gli ele-—
menti oligo—dinamici Al, Cu, Fe, Li, Mn, ¥i, Pb, ‘e
1, il Ba rigcontrandosi al lirmite della sensibili-
t2 del metodo usate dagli autori , mentre il Co &
ritenuto travarsi in proporzione inferiore al limi-
te di sensibilita. Ma KINKAWA (1955) riscontro as-
sieme al Fe ed al Cu , tracce di Co nelle uova 4i
bachi normali, ma non in quelle di mutanti a uwova
rosse ed o uova blanche. In tutte le ceneri esami-
nate iin e Co si riscontrarono in quantitd inferiori
o quelle del Fe, mentre Ni, Mo e V sonc inferiori s
quelle dei metalli prima citati. Le quantitd di Ti
risultarono anazloghe o superiori a guelle del Cu.

Fe, IIn, Ni, Pb o Ti si riscontrano in minor
quantitd nei bachi muteti e Yo e V. non compaiono
2ffato durante le mute.

In quanto all'Ag si osserva una maggior quanti-
t& nelle tre prime etd 4 partire dalla schiusura -
essc comincia ad #liminarsi a partire dalla quaria
etd, splesandosi cosi le sus diminuzion- negli sta-
di successivi. La quantitd dlargento contenuta ne-
gli escrementi, sarehbe saconde l'opinione di COVEMN-
GE e GUBLBENZU la diwostrazione di un eccesso nella
foglia , 1'ecvesso eliminandosi esclusivamente tra—
verso le vie digerenti, soichd non & stato riscon-
trato né nella sstn né nella pells.

Poich2 secondo i predetti autori la mancanza di
Ag nelle foglie di varie speci di Ficus sarebbe 1la
causa della inibizione dello sviluppo del baco da
seta su guesto re;ine alimentare 3i potrebbe tentare
l'zllevamento correggendo ls carenza di Ag mediante
irrorazione delle foglie con sali di argento.In at-
tesa di »oter condurre un zllevamenti di bachi da
seta su foglie 41 /icus spruzzate con soluzioni di
sali d'argento, durante l'zllevamento di guest'han-
no ho ritenuto cpporituno ssguire lo sviluppo del ba-
co da seta su foglie di Morus alba spruzzate con so—
luzioni diluits di sali di Ag.




ere se certi elementi
oligo—dinamici ahbtizn a influenza sugli emc-
citl della smolinfa, ritenende che 1'ahbassamento o
l'elevamente del numero d4i guesti vossano influire
sul consume 4i Oz della emolinfa stessa, onde mette-
ual
S,

Allo stesso teun

o0

1
re in rilievo una lore eventuazle attivisd resoirato-
ria; ho credute oppvortune snalinzate il Q02 durante
le V* eta larvale.

Secondo i dati della letteratura gli oligr—ele—
menti 1 rebbere  sulla nutrizione sia in guanto ,
presenti nells molecole di enzimi , di vitanine , di
ormoni esplicanc funzioni di biocatalizzatori nei
processl del metabolismo eellulare o si comportano
come attivatori di enzini , influenzande 1 processi
metabolicl o appalono essi stessl come vatalizzatori
diretti del trasporto 4i 05 nsll'ossidazione di sos—
tanze facllmente ossidabili.

G1li erocitl, secondo i dati della letteraiura ,
oltre alle funzioni di fagocitosi, di trasporto del-
le riserve, di sintesi delle proteine libere , sono
implicati anche del metabolismo del fenoclo = nells
catena delle secreszlone di nrmoni stimslanti la cres—
cita.

Secondo 1l refertc 4di CHAUVIN (i935) , se la
ghiandela protoracica e il cervello intervengono
nella muta essi nen sembrano le scle maglie della
catena endocrinz che governa il fencmeno, gli snoni-—
ti , in realtd hawno una ben determinata funzione .
poiché 11 loro hlocco mediante inchiostro i china
in larve di Rhodnius in IV stadio un gilorno e« Al
pasto, provoca un ritarde considerevols nella muto.

Inoltre , gli enociti , marifestzno al momento
della muta segni evidenti 4i attivitd secretoria.
In tal caso potrebbe riscontrarsi uns modificarione
del consumo di Op ver eventuale influengza di 2ligo-
elamenti sull'attivitd secretoria degli emociti.

Oltre agli slementi Fe, AL , ¥n e Ti presenti
nella foglia dsl gelso nei tessuti del taco ho volu—
to saggiare anche il comportamento durante lo svi-
lurpo in trattamenti con Zn e con U, saggiando anche
11 Cd. Fatta eccezione per 1'Ag e per 1'U di cui si
sono usati rispettivamenti il rnitrato (4gY05) e
l'acetato (UOZ (CH3 - C00) 2) sonc state oreparate
soluzioni T/100 dei rispettivi cloruri.
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Questi saggl furono eseguiti su una sola razza
la Orgosclo s sangue bianco ed a bezsolo bisnco. Fu—
rono prelevati circa 1500 bachi appena useciti dalla
seconda muta e suddivisi in lotti di 200 ciascuno.

La foglia tagliata veniva spruczata accurata—
mente con uno spruzzatore a getto finissimo con le
rispettive soluzicni saline N/iOO e con Hs0 quella
per i contrelli. La foglia veniva conservato in fri-
gorifero a 3-4° in scatole di carta dopo averla la-—
sclata asciugare in ambiente a temperature 4i stanza.

u seguitn l'accres
214

imento durznte tunto lo svi-
lupro flno all'incriss am

o]
53. mento.

I1 consumo di 0o dell'emolinfa fu essguito so-
lo per la V* oti (negli stadi 4i terze =~ duinto gior=
no, massimo accrescimerto e maturi).

Ho scelte guesti stadi di svilupro per due mo-—
tivi ¢ 1” perch2 per cgni lotte in esperimento avevo
solo 200 individui , 2° perché proprio per le V~ e:d
dai primi giorni all'inizic della aaturazione secon—
do le richerche di NITTONC (1955) il N° degli emoci-
t1l non subisce grandi variazioni. Infatti i punti
massini sonc steati  riscontrati  in corrispondensa
dell'avvicinarsi dc71e 81nbole mute. Tuttavia anche
riel cerso  della V~ et lievi modificaziconi del KN°
degli emociti sono state riscontrate da SPILLER GRI-~

ST (I95T)-

e determinazioni del ccnsume 4&i Gz dell'emon~
linfa sono state eseguite 21 Tarburg in ambients di
aria e su tre cc. di emolinfa addizionata 4i cec. 3
dl elorure @1 SELTS 21 ONT p. Z' necessario far
gocciolare 1l'emolinfa su 3.5 cc. d4i Na Cly in pro-
vetta calibrata fino a cec. 7 e prelevare cc. A dells
sospensione mediante pipetta, versando nella vasche-—
tta manometrica.

Le determinazionl scno state essguite = tempe—~
ratura di 25° entre il limite 4i tempo da 1 a 2 ore
dal prelsvamento : in quento saggi rreliminari hanno
messo in rilisvo una respirazione razgolare per le
prime tre ore. Infatti in gueste condizioni speri-
mentali per la emclinfa 4i Orgosole in 3° giorne V°
etd ottenni per la prima ora un Q05 uguale a - 4.5,
per la seconda — 6,6, per la terza-6,3, per la quar-

3,8, ver la quinta - 1,4,



- 295 -

B! statc eseguito parallela*ente rer 1 singoli
stadl in esami anche 1l sonteggio del numero degli
enociti (media di 5 indivi uq). Bsprimo 1l mic pid
vivo ringraziamento alla Dr. ¥aria Antonietta RABA —
GLIO per il conteszio degli emociti secondo il metodo
da lei applicato in una sua precederte ricerche — i.
A. RABAGLIO e S. SPILLER-GRISI (1955).

Sempre per 1 predetti stadi Ai sviluppn M ese—
gulto anche il dosaggio dell'azoto totale mediante
semimicrokiaihdsl.,

Per tuttl i trattamenti, fatta sccerione par 11
Cde, lo sviluvpe & normale e 1a ~ortalitd pressoche
identica a guella dei controlli. Ton comparve in tut-
to 1l corso dell'ésperimento nessum gialloso , fatta
eccezlone del psriodo della filatura, ma sempre nelle
Stesse proporzioni dei controlli come si puo dedurre
dai risultati 21lo shoscamento (*).

(#) Nella valuazione dei risu!tati ottonut! alic stoscamente per | singoli
trattamenti (& da notare che ad eccezione uei tratiati con Ag NOz , per i
prelevamenti dell'emolinfa sono stati utilizzat] 1o s*esso numero ¢i bachi
= 20-15-10-10 rispettivamente per i quattro stadi in esame.

Zn Cly 1 7 marei, 9 bozzoli incompleti con baehi morti, 4 doppioni con
2 crisalidi N. 80 bozzoli con 20 erisaildi,

Mn Gl : 3 bachi marei, un bozzoli macchiate con baco mareio.Un bozzo-
lo incompleto com baco marcio, uno incompleto con bace morte , 3 dioppion!
con due crisalidi un bozzolo eon erisalide imperfetta , n. 74 bozzoll con
74 crisalidl normali.

Fe 013 t 4 giaiosi, 2 marai, 3 bozzoil incompleti macchiati con bachi
morti, 1 bozzolc incomp leto maecchiate interamente con baco morto , numerc
67 bozzoli con 67 crisalidi normali.

Al Clz : 3 bozzoli incomplet! com bachi mert] , 4 giallosi, 4 bachi
marcl, n. 58 bozzoli con zrisalidi normali.

Sontrelli & 3 bachi marci , 4 giailost , 5 déppioni di eui 4 con una
erisalide e un baco e due con crisalidi normali, n. 84 bozzoli normali con
84 crisalidi normali,

Ti CI3 i 2 giallesi, 4 marci, 4 bozzeli incomplet! con bachi merti e
4 completi pure con bachi mortl, 1 deppione con un baco morto ed una ori-
salide, un doppione con due crisalidi » 1 bozzoio con crisalide gialiosa .
n. 76 con 74 crisalidi normali.

Acetato di uranio : 3 bachi giallosi , 4 bachi marei , 3 bozzoil mac—

chiati, 4 bozzoli incompleti con bachi morti » 76 bozzeli con 76 bachi nor-
mali.

ig NOz 1 4 baco glallcso , 2 marei , 3 bozzoii incomplesl , f0 bozzol}
completi, ma assai piu cizeoll del controlll e df quelli , per tutti gli

altri trattamenti (anche je crisalidi -0ita oits picecle cha nei controlli
benché perfatte), 5 bach! inerisalidzronc senza aver filate.
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Dei trattati con Cd 406 gmorirono prima della
terza muta e il resto denc la muta. Preleval allsra
altri 200 bachi in terzz muta e diminui la concen-—
trazione della soluzione di clorurn di Cd da N/iOO
a N/200. Con questo +*trattamerto dei 200 +trattati
soltzanto 17 bachi riuscirone ad arrivere al sonno
sonno che 81 protrasse piuv =z lunge del controlli
(questi erano mutati id il 25/7 s mentre al 28/7 i
trattati con Cd srano ancora in sonno). Al 29/7 soln
8 bachi superarsno la muta € mangiarcne 1 primi gior-
ni e pol morircno. Bvidentemente il Cd appare tossico
per 1 bachi. E' probatile che esso agisca bloccando
il gruppo solfidrilico 41 sostanze attivanii 1o svi-
luppo.

Nella tabella s=guente (Tab. 1) =sono riportati
i pesi di 100 inlividul = partire dalla verza muta ,
per i singoli trattamenti. Fatta eccezilone dei trat-
tatl cen 11 nitrato di argento 1 dati concordemente
per tutti gli stadi d4i sviluppe , mostrano andamento
pressoché simile a quello dei contrelli ; anzi in al-
cuni casi come per i trattamenti con Fe , Cl3 , con
uranio acetato con Al Cly , con Zn Cl, 1 valori per
la terza e la quarta muta sono lievemente pil eleva-
ti1 che per i controlli. Le stescn 81 juo dire per 1l
peso delle crisalidi e delle corteccie seriche e per
il rapporto serico.

31 scosta nettamente invece 11 comportamento
per 1 trattati con iAg NO3. Guesto oligo -~ elemento
evidentemente se ingerito in eccedenza al fabbisogno
determina un accrascimento meno inteso del normale |
tanto che 1l pesn dells crisalidi @& assal ridotto
da 144 % nei contrclli a 87.5 %. Anche 1la corteccia
serica ha un valors assal pid basso (da 22 % per i
controlli a 43.5 % per i trattati) (Vedi Fig.1) .
5

[Ny

/
Cio nonosiante il rapporto serico risulia pid eleva=-
to di tutti gli altri +rattamenti e ‘del controlill
stessi (13.25 per i controlli, 14.63 per 1 trattati
con Ag NO3), Evidentements nonostante l'abbassamento
metabolico 1'utilizzaziones delle proteine per la
sintesl della seta & magglore che per la costrucione
degli altri tessuti. ©Questo risultato & confermato
anche dai dati sulltazoto totale nsome 31 puo osser=—
vare dalla tabella-sesgusnte (Vedi Tab. 2).
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Per tutti i trattamenti in esame se si conside-
ra il contenuto in azoto totale misurato in mg. LS
1 cc. di emolinfa si csserva un incremento del +terzo
giorno 5" etd a maturi ed i valori , se si fa ecce —
zione per 1 trattati con Ag NO3 , si aggirano tutti
attorno a nuellil del contrelli %le variazioni essen -
do nei limiti dell'errore sperimentale). Viceversa
se sl osservanc 1 dati in mg. per un g. di peso sec—
co sl riscontra un incremento dal 3 al 5° giorne di
Vietd ed in tutti una lisve diminuzione durante il
massimo accrescimento. Cio probabilmente 2 la eonse-
guenza di una naggilor idratazione dell'emolinfa , ca-
ratteristica di questo stadio, ma a maturithd si os-
serva un incremento anche 1rispetto ai dati del VO
glorno 5" etd.

Sia che si1 considerino i valori medi dell'azoto
totale per 1 cc. di emolinfa o per 1 g. di peso sec -
co ; soltanto ner i trattati con Ag NO3y si osserva un
netto scostamento dail valori reri controlli ( rispet-
tivamente da 9,29; 106,13 & 6,50; 87,65) , mentre per
tuttl gli altri trattamenti i valori sono pressoch?
uguali a quelle del controlli , anzi in gqualche caso
lievemente superiori come nei trattati sia con Al Cly
che con acetato di uranio.

La tabella 3 mette in confronto le relazioni
fra numero di emcciti e consumo di ossigeno. B! evi-
dente che non vi & alcuna relazione fra numero di
emociti e consumo di ossigeno , infatti sia prendendo
in esame 1 valori per gli emociti nei quattro stadi
in esame che 1 valori medi per tutti gli stadi non
sl osserva una correlazione fra numeroc , di emociti
e consumo di ossigenn. Cosi pur osservandosi s SDE -
cialmente , psr il trattamento con Zn Clo un aumento
del numern degli emociti rispetto ai controlli (va=
lore medio per i controlli 2.000 e yper i trattati
3.650), il valore medio per il consume di O, resta
pressochg invariato (per i controlli 6,6 e per i
trattati con Zn Cl, 6,1).

Soltanto per il trattamentoe con Zn Clo si1 os-
serva an notevole incremente nei quattro stadi in
esame del numero degli emociti rispetto ai controlli
Secondo 11 reperte 4i FRIEND (1958) AKAO  avrebbe
riscontrato wun alto contenuto in Zn negli organi
riprodutivi dell'emolinfa di BSombyx mori dimostrando
che tale elemento & probabilments importante per la
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riproduzions. Deboli incrementi si riscontrano anche
per 1 trattati con Ag NO; , con ¥n Cly e con Ti Cly
con Fe Cly.

a per i trattati con Ti Cly soltanto, si nsser—
va un_incremento del consumo di o> dell'emolinfa ben-
cheg il numeroc dezli emociti si assai inferiore a
quello dei trattati con Zn Clp e solo lievenente su-
pericre a quello del controlli.

Evidentemente quesic aumento nei trattati con
Ti Cly ed anche , tenché un po' menc , nei trattati
con uranlo acetato deve ricercarsi forse in una mag-
glor produzione di ossidasi in un esaltanente dells
attivita enzimatiche.

Questo risultato & cosi in perfetto accorde con
1 dati della ls.teratura.

Secondo CRAUVIN (1956) 1'emolinfa del baco da
seta assorbe una certa guantiti di ossigenc , ma
guesto gas deve entrare immediatamente in combina-
zione perché& 1l tenore in 0o libero dell'emolinfa
non & che del 0,5 al O ﬁ. Quest'assorbimento &
massimo a metz di cgnhni stadio ninime alla fine, ao-
centuandosi prima della ninfosi. Fer aggiunta d4i ti-
rosina la ourva dl asscrbimento de11'02 dell'emolin-
fa tende a risalire sicch® evidentemente la tirosina
costidulsce un componente possibile del sistena ca—
talizzatore d'ossidazione. Tuttaviz 1l +tenore in
rapporto con il consumec di ossigeno del sangue.

La melanosi nei bachi da seta ad opera del fer-
mentl ossidanti varia a seconda degli stadi e =2 se-
conda delle razze, cosli il sangue di razze 2 bozzoli
bianchl anneriscs pil celermente che quello delle
razze a bozzolo colerato.

La tirosinasi nel baco  da seta ha il suo opti-
mum a pH 6,6 a 37° e dappare il intensa nai maschi
che nelle femmine; il massimo csssrvandosi in V~ eti.

La conversione della fenilalanina in tirosina &
molto attiva nel corpe del bace da seta ed appare
una delle tappe per la bhicsintesi della tirosina.

Secondo THOUSON (1949) anche i corpore allata
influenzersetbero il consumo di O , ma questo autore
attenne un aumento del consumo di 0> solo nelle fem-
mine in cuil si sono impiantate 3 paia di corpora al=-
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lata, mentre si nota una diminuzione per allatecto—
nia in entranbi i sessi.

CONCLUSIONI,

1) I1 Cloruro di Cadmic risulta tossico ver i
bachi da seta almenc nella ra<za in esame, la Orgo-
solo, guando viene somsinistrate su foglia 41 gelso
spruzzata con rispettiva soluzicne T/iOO ed poce
tollerato anche a diluizione 1 2. Questo anche
spiegabdile , sz si vensa che tale slemento non &
stato riscontrzto neanche in tracce nd nei tessu-
ti fogliari nd in quelli del baco.

M O

2) Fra gli altri sali minerali in esame (Zn Cl,,
Mn Clo, Fe 013, 4l Cly, Ti 013, Urario zcetato Ag NO3y
somministrati” ugualmente con la foglia (spruzzata
con le rispettive solurioni N, 100) a partire dalla
terza ete fino alla filatura , soltanto per il trat-
tamenta con Arx NO3 sl & messe in rilievo una curva
di accresciuzento “pill bassa rispetto ai controlli =
a trattati con g£l1i altri szli.

3) Analogaments i wvalori in azoto totale (sia
=3 b

im mg. per cc. di emolinfa czhe in ng. per g. di peso
secce) si nantengono nel corso della V° etd netta-

mente pin bassi solo per i1 trattati con A NO3°

4) Un comportamente inverso invece si ottieno
nei riguardi del rapperte serice i 1l cul . dato pil
elevato si ocsserva solo rer 1 itrattati con Ag NO3‘
Questo risultato parrebbe dimostrare un'azione dell!
Ag favorebole alla secrezicne della seta (*) per 1o
meno nel senso che rimans meno osstacolata la incor-—
porazione dell'azoto nel secrete serico che nell'!

ccrescimento dei tessuti.

5) Poich® secondo COMEEGE 2 GUSLBENZU nella
foglia del gelso 1'Ag sarebbe §id in eccssso s & pro-
babile che la diminuzione del =metabolismo , Oltre es-—
sere dovuta a minor ingestione 4i foglia 4, resa meno
appetibile dal trattamento , sia determinata , almeno
in parte , anche dal maggior lavoro richisste alle
vie digerenti per 1'elimineszione di un cosi forte

{«#) Questa azione delllAg parrebbe analoga 2 auella del Co rilevata da
BOSTICCO = ARNAUDO(1956). Questi Ah. ritengonc infatti che il Co quale
elemento micronutritivo esplici un'ozione eczitante sulla secrezione della
ghiendola serigena, tramite un indispensabjle previo arricchimento da par-

te dei seritteri di acido ribonucleico.
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5) Dato che 1 bachi hanno dimostrato di poter

svilupparsi su foglia 4i gelsc spruzzata di sali di
Ag & prcbabile che si renda possibile con discretn
sito l‘allev0mento su foglie di varie specle di
U3y, spruzzate di soluzioni diluite di sali &1 Ag
S. Aw NOxy H/200 ¢ N/}OO) per correggerre la
carenza in Ag d4di tale dllmento, I precitati LA. in-—
fatti ritengono che in carsnza 4i Ag non sia possi-
bile lo sviluppo dsl barco da seta.

7) Il numero desll enociti durante la V& etd
larvale risultz azumentato prezsochd del drppio ris-
petto al controlli sels per 1 trattati con Zn Cl,,
m2 discretoe aumente si nota anche per i trattati
con Ag NO3 ed incremsnti rispettivanente sempre pil
deboli per quelli trattati con Mn Slp, Ti Cly @ con
Fe Clys nei trattamenti con Uranin acetato (*) e
con AL Cly 11 numero medio degli erociti & presso-
ché simile 2 quell~ dei controlli

8) Nessuna correlazione si osserva fra aumento
del numern degli emociti ed intensiti respiratoria
dell'emolinfa; guesta pressoché per tutti i tratta-—
mentil va aumentando dai primi giorni della V~ etd
dino all'‘avvicinarsi della salita al bosco , mentre
il numerr desgli emociti va diminuendo.

"

%) L'esane def valori medi del consumo @&i 0o
dell'erolinfa durante la V* et® larvales per i vari
trattamenti non mette in rilieve alcoun scostamento
significative da cuelln dei contrnlli se si fa ec-~
cezione per 1 trattati con Ti CI 1y per cui si obtie-
ne un valore pit elevato, la cul cause @ evidente—
mente da attribuirsi o ad une maggior produzione di
enzimi ossidasicl o ad un esaltamento della attivi-
t&d di questi.

(%) CHAUVIN riperte come lo siudic deyli elenenti radioattivi in Bombyx
ha messo in rillevo nel corpo della pupa priva di suticule tracce di ura-

nio e come nella reta si debbano riscontrare iracce piv rilivanti.
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TAB. | : PESO DI N°, 400 INDIVIDUI DURANTE L'ALLEVAMENTO CON | RISPETTIVI TRATTAMENTIL
: CRISALIDI _
I SOSTANZE | MUTAT! MUTATI 3° g. 5 5 MASS. CORTECCIA RAPPORTO SE-
- - _ MATURI ? v
USATE Pit v vt eta V' eta ACCR. SERI CA RICO MEDIO ;
In Cly 14,02 75.00 182.50 315.00 425,00 342,00 140,00 20,00 %50
- f === e i e e -
P Ma Cly 13.55 72,40 197,50 510.00 428.00 292.00 155,00 23.00 12,32
e T g et o <y e s g e iz ey et
Fecigy | 14,00 75.10 178,25 312,50 +33,50 295.00 138,00 22,00 1B
Mo st g rte B iy o s ppon e e o e e e S L, ¥
e =
RCEN 14,10 15 .54 1656.00 325.00 404,70 302,50 133.00 19.01 12.50
b e e B e o = e ———- e = S |
| Sontrol i 13.35 70.00 183, 5 320,00 420,00 302.00 144.00 22,30 13.25
L--————-———h--—--— - - e ———- - ——— s -—-- - +
Ti Clg l 12.20 69.20 199.75 305,00 505,00 298,00 147.00 20.00 14.97
.-__ﬁ-A--r:! |O ! E2 = == ——Q-..—-———_.- e . B i i, |
j oy ! 14.20 75,50 200.05 509.25 3R8.00 257.00 125.00 20.00 13.79 |
[ ACETATO i i
r __________ t ____________________________________________________________________________________________________ i
hg NO 12,50 45, 40) 143. 50 285.00 285.00 245,00 87.50 13.50 14.33 |
4

= 86¢ -



TAB. 11 ¢ CONTENUTO IN AZOTO TOTALE IN MG, PER A e C. DI EMOLINFA (1) € PER 1 G, DI PESO SECCO (2).

: SOSTANZE USATE 3¢ 4. Voetd 30 4.V eta MASS. ACCR, 3 MATURI ; VALOR! MED!
R S _ o]

i {1 (2) {1) (2) (1) (2 (1) (2) {1) (2) ;
Zn Cl, 5,25 94,72 7.35 107.3%0 11,44 100.00 | 12.2 146,86 9,06 104.72
___________________________________________________________________________ '_._..._.____..... et et s e g | 00 4 e O B e e i o e S e o

Mr Ciy 5,25 94,70 8,05 110,01 11,20 100.02 12,25 147.00 9.18 105,63 j
[ Bm, L e malan ] 6 vl e el mm - pks 3
et W || [ — — - | aaizti ]

A Gig 5, 4¢ 98.00 7.34 194,00 | 14.06 100.00 12,55 123.33 | 9,32 fpe.8 f
| eomrelti | san omse | 700 .. ez | ALms  %ees | Bt mmee | em - med |
L'"}TJ;""" _:_2—:" 94,06 —~;_;a 7;;—;;_7 N 11,20 _701.07 :";;j\;:—am _;15.«,0 —! 9.01 105?44 ?
b i e e aram e e e o e = —_— ——— - e Sl i o
'URANIO ACETATO ~ 5.25 95.00 ; £.05 110,50 11,55 100.05 i 13,30 125.08 ‘ 9,53 107.65 ,
e e L s e e - - - ) - 1

hg NO4 4.90 89.00 5,85 97.50 i €.65 78.00 | B.64 86.10 | £.50 87.65

' ' : i !




TAB. 111 & N° EMOCITI PER mm3 E CONSUMO D1 0, (Q0p) PER 4 co. DI EMOLINFA.
1
{ ETA :
| SOSTANZE y : - '
USATE 39 go V" eta % 50 9o V* eta }i MASS. ACCR. | MATUR| i VALORI MED| |
| ' "
i ' N° emociti Q02 !l N°® emociti Q)z l! N® emociti G02 N emociti QOZ i N° emociti QO2 %
H i i
: i i ]
| Zn Cly 4200 -5,3 3800 -5.0 | 4400 -6.7 | 2200 ~7.4 ; 3650 -6.1 |
{ { | |
{ i ; !
Mn Cl, 2200 5.3 | 2400 =53 | 5000 -8.5 | 1800 ~9.4 | 2350 -7.0 ;
i | ‘ !
Fe Clg 2000 -2.8 | 2200 ~5.9 | 2800 -7.5 2200 -8.7 2300 6.2 |
I ' . |
| | | |
AL Clz | 2000 6.6 | 2000 -6.0 | 2200 -6,7 | 1800 ~5.6 2000 -6.2 |
[ | ! i |
{ } | i | {
i [ | | {
Controlli 2200 -7.0 | 2000 -4.9 | 2600 ~7.3 1200 -7.5 | 2000 -6.5 |
| : |
Ti Clg 2000 =74 )= 12200 -6.5 | 3600 -9.7 | 1800 -9.5 | 2400 -8.3 |
§ | t
z i ; a ! i |
URANIO 1 000 -7.2 2000 ~5.4 | 2400 -8.4 1800 -8.4 1 2050 ~7.3 |
ACETATO | } . ' | ; |
. |
Ag NOz { 3800 -4.3 il 2600 ~5.6 Ii 2800 ~7.8 | 2000 -8.6 | 2800 -6.5 i
) i
]
i 1

- Log -
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RIASSUNTO.

In esperimenti di somministrazione Iinsieme con la foglia dei gelsc
di alcuni oligo-element! durante lo svilugpo larvale o crisalide in Bombyx
mori, si sono raggiunte le seguenti conclusioni : 7] Cadmio si & manifes-
tato assal tossico per i bachi durante lo sviluppo larvales. Zn , Mn , Fe ,
Al, Ti, U appaiono ben tollerati se spruzzati sulla foglia in soluzione
salina N/100.

Il sali di questi elementi non influiscono sull'azoto totale dell!
emolinfa durante la V" etd, ¢ non modificano né la curva di accrescimento
né il rapporte serico rispetto ai controlli.

Viceversa i! trattamentc con Ag NO3 modifica , abbassandole , sia la
curva di accresaimento , che quella per |['azoto toiale , pur osservandosl!
un rapporto serico alquanto pil elevanto rispetto ai controlli e agli al-
tri trattati.

Questo risultato parrebbe dimestrabe un'azione dell'Ag favorevole
alla secrezione della seta per lo meno nel senso che rimane meno ostaco-
lata 1'incorporazione dell'azoto nel secreto serico che nell'accrescimento
dei tessuti.

Poiche ['Ag anche addizionato alla foglia del gelso non modifica il
decorso dello sviluppo, probabilmente si potra tentare, forse con risulta-
to migliore di quelli fino ad ora atienuti , I'allevamento su foglie di
varie specie di Flcus corregendo la loro carenza in Ag.

hon & risultata alcuna correlazione fra numero di emociti e consumo
di ossigens deila emclinfa : si & pero ottenuto un innaizamento dei valore
medio del consumo di 0y per la V* etd scprattutto per i1 trattamento con
Ti. Tale aumento & evidentemente dovuto ad una maggior produzione di en-
zimi ossidasicl.

Il numero degli emoziti tuttavia per la YV eta larvale si rivela
pressoché doppio rispetto ai controlll per il irattamento con Zn - dis=
ereto aumento si & notatc anche per i trattat] ccn Ag NOz ec assai pib
Iteve per 1 trattat! con Mn, Ti e con Fe.

LYINFLUENCE DE CERTAINS ELEMENTS OLIGODYNAMIQUES SUR LE DEVELOPPEMENT DE
LA LARVE ET DE LA CHRYSALIDE AINSI QUE SUR L'ACTIVITE RESPIRATOIRE
DES HEMOCYTES CHEZ BCMBYX MORI.

Résumé.

les effets des microéléments intreduits dans 1'alimentation de Bombyx
mori, sur le développement larvaire at pupal de cet animal ant été studiés
au cours dlune série d'expériences dont voici les conclusions :

1. Le chlorure de Cadmium ast toxigque pour les vers a seie (du moins
les races que nous avons testées avec Orgoselo) nourris de feuilles de
mirier "arrosées en aspersion” dlune solution a N/100. De méme en rédul-

sant la concentration a li moitié de¢ cette proportion la tolérance est
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faible. Ce résultai n'est pas surprenant étant donné que le Cadmium nlexis-
te pas méme & I'dtat de iraces cans le carps du ver a4 soie, non plus gu'll
nlexiste pas dans la composition des feuilles de mirier.

2. Dlautres sels minéraux ont éié adminisirds, au 5eme 3ge 4 ia matu-
rité des vers, par aspersion sur les feuilles d'une solution & N/100 de :
Zn Cly, Mn Cl,, Fe Clg, Ti Clz, Ag NOy , Acétate d'Uranium. Pour Ag NOs ,
seulement ia courbe de croissance ast plus tasse comparée aux courbes des
témoins.

3. De mdme les valzurs en N tetal (& 1a fois en mg peur 1 ces de sang
et en mg. pour 1 g. de poids sec) deviennent, au cours du 3me Age, nette-
ment inférieurs seulement aprés le traltement 4 Ag NOz.

4, Pour oe traiiement seulement is rapport scyeux o3t plus éievé. Ce
résultat signifie geut-8ire que 1'Ag dirinue Oavantage |'incorporation de
N dans les tissus larvaires plutdt que dans ia sdcréticn de la soie.

5. Reste @ savoir pour quelle part le méiabelisme rdduit dépend de
i'alimentation défieiente ot pour juelle part 1l dépend da 1'action toxique
due & un excds dlAg.

5, Puisqulil est oessibie dléluver des vers 2 soie aves das feuilles
aspergées de sels d'argent, nous essaiercns de les élever avec des feuillea
de figuier (Ficus) aspergées d'Ag NO3 pour voir si agrés correction du
manque d'Ag, I@s vers 4 sole pourraiunt 8ira Alevés avec cette nourritura.

7. Le nombre d'hdnocytes pendant !e Séme Age,est presque doubié, com-
paraison faite avee les témoins, aprds traitement avec Zn Clo; un léger ac-
croissement de leur nombre apparait aprés traitement avec Hn:CIZ, Ti Clg et
Fe Clz. Dans les traitemenis & {'acéiate d'Uranium et Al Cl3 le nombre mo~
yen des hémocytes décrofi. ;

Bs Il n'y a aucune corrélation entre |'augmentation du normbre des hé-
mocytes et 1lintensité de ia respiration sanguine. Pendani tcus les traite-
ments, ceite activité respiratoire croft depuis les preminrs‘jours du Séme
Age, jusqu'a lz maturiié des vers 2 soie, alers que !a nombre des hémocytes
déeroti.

9. Les valeurs moyennes de consermation d'02 par le sang pendant le
Seme Zge ne sont pas trés diTférentes do celles des témoins; clest seulew
ment eprés iraltement au Ti CI3 que l'on constate une valeur netiement plus

élevée.

INFLUENCE OF SCME OLIGOELEMENTS ON THE LARVAL AND PUPAL GEVELOPMENT [N
BOMBYX MCRI ANG ON THE RESPIRATORY ACTIVITY NF HAEMOCYTES [N THE SAME

Summary.

The following conciusions have been reached in a series of experiments
on the effeets, during the lerval and pupal development of Bombyx mori of
microelements given by feeding :

1. Cadmium Chloride is texiz for silkworms (at least the broed we ex—

perimented with Orgosolo) giving mulberry leaves sparkled with N/100 solu-
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tion. Also reducing the concentration to half of this one , the tolerance
is scarse. This result is ratner to be expected since Cadmium does not
exist even in traces in silkworm body nor in m:lberry leaves.

2. Other mineral salts have been adninistred sprinkled on +the leaves
in solution N/100 , since third age til! maturity : Zn Clyy Mn Cly, Fe Clg,
Ti Cl3, Ag NOz , Uranium acetate. Only for Ag NC; the curve of growth Ts
lower in comparison with the conirols.

3. Also values In total N (koth in mg. for 1 ce, of blood and in mg.
for 1 g. of dry weight) result , in the course of the {ifth age , sharply
lower only after treatment with Ag NOs.

4, Just for thls ireatment, and only for it , the seric ratio Is high-
er. This result does not mean probacily that Ag is inwering more the in-
corporation of N in larval tissues , than its incorporation In siik secre-
tion.

5. Remeins to be seen how much the lowered metabolism depends on a
deficient a!imentation and how much on toxic action of an excessive amount
of Ag.

€. 3ince it ls possible to,grow silkworms with leaves sprinkled with Ag
salts we shall try to rear with Ficus leaves sprinkled with Ag NO3 in or-
der to ses if, onme corrected the deficiency of Ag , silkworms rould grow
with such food.

7. The number of haemocytes, during the fifth larval age , ls almost
doubled, in compariszon with ihe centrols , after treatment with Zn Cly ;a
relative rising of it appears also after treatment with Mn Cly Ti CI3 A
and Fe C|3. In treatments with Uranium acetate and Al Clz the mean number
of haemocytes is similar io those nf conirois,

8. There is no correlation between augmentation of the number of hae -
mocytes and Intensity of blood raspiration. For all treatments , this res-
piratory activity is increasing from the first days of the age 4o the ma-
turity of silkwerms, while the number of haemocytes is decreasing.

9. The mean values «of the N, consumption by biood during the <Ifth
larval stage does not show generaTIy sionificant divergence from the con -
trols, only after treatment with Tt Clz higher value s found,
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tteme CONFERENCE TECHNIQUE SERICICOLE INTERNATIONALE
“URCIE (Espagne) = Aveil 13F0.

VUE D'ENSEMBLE
DES RECHERCHES SUR L!'ALTMENTATION PRRUMANENTE
DU VER A SOIE.

Par M. Uichel FASCAL (France) (*).

Depuis longtemns on a pensé que la rentabilité
de toute organisation pour 1la production de cocons
était liée & la possibilité de réaliser au cours de
l'année une succession 1n1ntarroAnuc d'élevages de
Vers = soie. Ce souci r'est d'ailleurs pas spécifi-
quement séricicole puisqu'on tente actuellement de
réaliser pour diverses raisons 1'2levage continu de
nombreux insectes dont en particulier plusieurs
lépidontéres.

[

Le premier pas 2 réaliser dans cette Ters—
pective semdle 2%re la mise au point d'une alimen—
L

tation & base de polryvalent propozé A
1'état frais.

Nos essais nous ont confir:
remplacement possible et natu
adapté au Ver & soie reste le sc
re hispanica , mals que certaine
cependant < prendre dans la pr éparation des revas.
Reste une expérimentation & réaliger sour ovtenir
des races de scorscndre & feuilles sélactionnées
pour les caractires suivants résistance au froid
et & 1'oidium , absence de -ilosits s Tichesze azo—~
tée et forte production 3 tout étunt & faire dans
ces divers domaines,

rellnment le mieux
orsongre, Scorzone-
5 précautions sont

(#) M, Michel PASCAL, In_énieur de |'Institut tational e la Recherche
Agronomlgue, Laboratoir: de Biclogle de 1a Station Séricicole d'ALES.
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I1 est 4 noter que Ie scorsondre permettrait
de couvrir dans sa totalité 1la période hivernale
mais qu'il conviendrait de trouver une utilisation
industrielle des racines produites et non écouldes
pour la consommation humaine.

ous avons égalemsnt prospecté la flore natu-
relle régionale pour y ddcouvrir d'autres plantes
de remplacement. Cl'est dans ce? 25prit que las es-
sals pertant sur Podospzrmum laciniatum (composée)
sont actuellsment <roursuivis. Cette plante trés
commune  est susospiible d'amélioration par sélen—
tion et culiurs. Elle est naturellemcnt hien adap-
tée au Ver . acie et donne des rosuitats 5'apnre—
chant de ceux que dounent 1= scorscrnire. Le Fodoe-
spermum a l'aovantage de résister aux plus basses
tenpératurss enregistrées dans le Midi des 1z France

4 la suise de cing générations cleveées sur Soe
dogpermum , nous avons pu observer wune plus grande
homogénéité du développemsrt e% une diminuticn de
la durée d'dlevare sans cue le poids individuel de
soie produite augmente roitablement.

— Dans un deuxiime stade des dtudes , on a
pensé s'orienter vers la recherche de plantes qui
rar leur compositior chimique seraient voisines du
Mdrier mzis que le Ver & sgoie n'accepte pas par
manque de similitude gustative. On peut dans cette
voie exiraire dss substances atiractives du mGrier
et les placer sur 1l'alizent proposé quil est alors
ingéré. D'autres ont tentd d'obienir des lignées de
chenilles présentant la mutation "absence de chimi-
otropisme". Aucun wrésultat positif n'a pu encore
8tre enregistré ici par ces procédés.

- 5nfin, on peut s'orienter vers des recherches
qui tendent & rendre l'alimentation de plus en plus
indépendante de la saison et méme du végétal.

Tout d'abord des essais de conservatien de ¥i-—
rier. Les tentatives de conservation autres qu' une
conservation limitée par le froid laguelle ne cons—
titue en fait qu'une mise en survie des feuilles 3
ont toujours &té vouées & des échécs partiels. Ces
diverses tentatives ont porté sur les procédés
classiques de conservation ; depuis 1'ensilage , la
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dessication, la congélation , la conservation en mi-
lisux chimiques (802, Cl N4, Orthoxyguinoléine , Ni-
pagine, etc...). Lé seul procédé donnant quelgues
résultats 1reste la conserve classique par stdrili-
sation hunide (néthode Appert) , mais des recherches
restent & poursuivre uour déterminer les substances
détruites su modifiédes par la chaleur et qui entrai-
nent des troubles dans le dévelonpenent nornal de la
larve. Les divers essais de supplémentation effsc—
tués n'ont pas 4été concluants.

Pour terainer signalons gue des tentatives
d'alimentation artificielle ont ét4 noursuivies en
tenant compte des formules wises au point chez d'au-
tres insectss ot égalevent des connaissances actu—
elles sur la composition chirique du =firier. Le vro-
bléme du suvpert et de sa protection contre la dé—
shydratation est apparu trés important; la prise de
nourriture par contre ne pose vas de probléme & PaT-—-
tir d'extraits de feuilles de mirier. La croissance
est possitle aals le premisr obstacle & résoudrs
reste 1la réalisation des mues. Cette difficulté
n'est pas le propre d'une alimentation sans végétal
frals , nous l'avons rencontrée quoicu'avec moins
d'acuité sur la laitue par exemple , les chenilles
dépassant le poids et la tzille de la mue sans que
celle~ci intervienne.

L'ensemble de ces travaux ont $été rapportés
plus en détail dans un mémoire paru aux Annzles des
Epiphyties de 1'I.N.R.A. (*).

En conclusion , nous souhaitons qu'un maximunm
de recherches solent poursuivies Jdans cette voie.
Pour notre part nous aous orientons acituellement
vers l'étude bilochimique de ces problémes , orienta—
ticn qui est ravportée mar ailleurs.

() LEGAY (Js M.), PASCAL {M.) et RAUD (L.) ~ Contribution a I'dtude de
I'allmentatlcon chez l¢ Ver 3 soic,
Annales des Epiphyiies, n®3, pp. 321-359, 4959,




RESLME.

Nes recherches sur |'alimentation permanertie du Ver & soie ont com-
portéd plusieurs étapes.

La premidre a consisté en une stude dus aliments les mieux acceptés
et permettant une croissance normale ; ie Scorsonére et le Podospermum
ont répondu & ces expérisnces ; sur ce dernier aprés cing générations ,
des résultais intéressants ont €té observés,

Dans un deuxidme stade ncus avons proposé des végétaux divers , qul
seuls ne scnt pas attaqués par les larves. lls scnt ingérés si on leur
ajoute las substances attractives contenues dans le Mirier.

Enfin , nous avens essays de réaliser une alimentation de plus en
plus.artificielle, avec les conserves de Mirier ou les régimes déja mis
au point chez d'autres insectes. Dans ces diverses fentativus la "mue "

constitue un obstacle sérizux, empdchunt la poursuite des expériences.

SURVEY OF RESEARCHES ON PZRMANENT AL:iMENTATION OF SILKWORM.

Summary

Our research worke on the pormanent alimeniation of  the silkworm
required several stages.
The first one was a study on the test accepted foods ailoving a

normal growth; Scorsonera and Podospersum answered Lo these requirements;

after five generations interesting results were observed on the latter.

In a second stage , we oreposed various plants which alene are not
eaten by the larvas tui are ingisied when adjunction s made of the at-
tractive substances containec in the mulberry-tres.

At last , we tried 1o realize a more and more artificial alimenta-
tion with tinned mulberry icaves or with diet already found out for
other insects. During those various essays , the melt constitutes a se-
rious handicap which siops prosecuting the experiments.
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EFTECT OF CHLORG.YCETIN ON THE MITAROLIC RATE
IN THE SILKYORM, FBOMBYX i'ORI L.

By Mr 3. SHYAUALA (India) (%)

Since shloromycetin in small quantities has a
growth promoting influence , it was of interest to
investigate whether chloromycetin had any influence
in the hormones of the organism. However , Since
there is no method available for a rapid assay for
hormones in insects, it was thought that a study of
the metabolic rate ia the silkworm (the rate of in-
crease in oxygen uptake with body weight) would in-
directly indicate the presence of any hormonal in-—
fluencea.

The exverimental groups consisted of (1) un—
treated control worms, (2) worms adninistered water
at the rate of 0.1 ml/day, and (3) worms administe-
red chloromycetin (250 pg/ml) at the rate of 0.4/ml
/day. sfter 5~6 days of the experiments, the uptake
of oxygen by each group was measured at the end of
a starvation period of abour 10-12 hours.

The results show that total oxygen consumption
in water admninistered group was almost the sane as
in the untreated croup eventhough there was an in-
crease in the body weight of the former group. In
the chloromycetin treated worms there was an increa-—
se in the body weight as well as in the total oxy-
gen consumption. When the oxygen uptake wos calcu-
lated for 100 mg body weight , it was found +to be
lew feor water fed group and significantly high for
treated worms, as the accompanying results reveal.

(#) Mr B. SHYAMALA, Formentation Technology Laboratory, indian Institute
of Science, BANGALORE.
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TABLE [ : OXYGEN UPTAKE BY SILKWORMS [E0DY WT. EXPRESSED IN MG,)
{OXYGEN UPTAKE EAPRESSED IN RI/5 min. INTERVALS).

. Water Ghioremycetin
watapr )
dosed dosed
Total O, uptzke (average) 24,72 24,60 268.90
Body weignt (average) 308.1 354.4 3290.4

Oxygen uptake / 100 mg.

3 h 3.94 + 0.60  6.67 + 0.42  7.74 + 0.42 %
body weight (1 expt.) = =

1T experiment 7025 » 0.496 .43 £ 0.262 7.4 + 0,339 ux

# not significant
#i# signiticant at 5 % level.

In the log-log »lot cf respiration against body
welght, the rate of incrense of body weights was not
found to %be anpreciably diffement for the three
groups as indicated by the regression lines. Henee
it may be concluded +that ohloronycetin might not
exert an hormonal influence in promoting growth.

The increased resiiration with chloromycztin
might be attributed +to increased intestinal absorp-
tion , especially of minerdls since chloromycetin
also produces increased mineral deposition as shown
by an increased specific gravity of haemolymph and
increased ash®content of the larvae  as a whole. The
thinning of the gut wall in antibiotic fed chickens.
has been noticed by several workers and has besn
presumed to contribute to a greater intestinal ab-—
sorption. The present finding that chloreonycetin
feeding incresases restiration strongly supports the
view that the antibiotios is favouring an active up-
take and transport of minerals.

EFFET DE LA CHLOROMYCETINE SUR LE TAUX METABOLIQUE
CHEZ LE VER A SOIE, Bombyx mori L.

Résumé .

L'Auteur recherche |'effet de la chloromycétine sur lcs hormones  en
dtudiant le taux métabolique chez ies vers & soie traités 2 la chloromy~-
cétine =t en établissant des comparaisons pondérales avec des vers té-
molns. En conclusion, la chloromycétine n'exerce pas d'influcnce sur los
hormones de croissance mals elle favorise ie transport ot lo stockage des

matidres minérales.
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MICRO-ELEMENTS IY THE NUTRITION OF
TEE SILKVORL, BOMBYX MORI L.

By ¥r S. SRIDHARA (India) (*).

Eventhough 2 large amount of work is being
carried out on the nutritional and metabolic aspects
of insects, very little information is available on
their mineral clement requirements and on the inter-—
Telationship betwesn different elements. Therefore,
a study of the effect of cobalt and manganese on the
nutrition and metabolism of the silkworm, Bombyx mo-
ri L., was undertaken.

Experiments conducted showed +that cobalt upto
a oconcentration of 100 Y/ml is beneficent for its
growth , wherecas at 200 Y/ml it dis slightly toxie.
Therefore, a ressrval of the toxicity produced by
cobalt at a cancentration of 1000 Y/ml , Was tried
with different concentrations (200 Y, 400 Y , 600 Y/
ml each) of nanganese and iron. It was found that
in spite of the fact that manganese is toxiec at
200 Y/ml level , and cobalt at 1000 Y/ml level , and
the growth respons¢ of the worms receiving mangane-
se Wwith cobalt 2t these toxic lsvels was high. This
indicated to 2 competitive relationship between the
two elements. Howsever, relationship betwesen iron and
cobalt was not as consypicuous.

Analyses of the exXersta of the insects dosed
with these elements revenled that there was prosres-—
sive 1ncrease 1in the mangansese excreted from the
control to those receiving increasing amounts (200};

{#) Mr S. SRIDHARA , Fermentation Technology Laboratory , Indian Institute
of Science, BANGALORE (India).
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400 Y and 600 Y/ml) of the element. Howsver , the
amount of manganess excreted by those receiving
manganese together with cobalt was the same as that
excreted by the insects receiving only manganese a2t
the respective concentrations. From this it m2y be
concluded that cobalt does not affect the sexcretion
of manganese or altsrnatively that it does not =af-
fect the intestinal uptake of manganese.

Further experiments carried out with different
concentrations of manganese (100 Y and 200 Y/=l) and
cobalt (100 Y , 200 Y , and 400 Y/ml) showed that
manganese at the 100 Y/ml level increased growth.
However , the results expressed in a graph as subs—
trats concentration against rate of growth proved
conclusively the sxistence of 1 compstitive antago—
nism between the elements. The guantitative data
recorded are presented in the following table.

TREATMENT GROWTH RESPONSE (in gm.)

1. Control 3.0035
2, Control + cobalt

a) 400 Y/ml 5.0185

b) 200 Y/m! 2.7373

¢) 160 Y/ml 2.5203 ;
3. Manganese + cobkalt

a) 100 + 400 3.945¢

b) 100 + 200 3.4807

c} 100 + 100 2,9298
4, Manganese + cobalt

a) 200 + 400 3.4286

b) 200 + 200 2.8602

c) 200 + 100 2,5858

Note : The elements wers fod with mulberry feed (smeared) 0.1 ml twice a
day during the |V instar and 0.2 m| twice a day during the V instar.

LES OLIGO-ELEMENTS DANS LTALIMENTATION DU VER A SCHE, Bombz§ mori L.
Résumé,

L'Auteur étudic les effets du Cobalt ot du Mangandse sur  la nutrl-
tion et le métsbolisme du Ver & soie.

Quant & la croissance des vers, le cobalt ot le menganése ont des
effets compétitifs, mais le cobalt n'affecte ni I'excrétion ni le stockd-
ge du mangandsc.
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TISSUE CULTURE
OF THE BILK.ORM ®i3RYO.

By ¥r Trkeo TAKAMI (Japan) (#)

Tissue culturc in insects is an  attractive
theme of zany entomologists and pathologists in re-
cent years. And many contributions have besn wads
to this field by the studiss in the sile orm, th=t
is, most of the successful results roported on this
theme, though they nre still small in number , are
of the silkworm , “Spa”i'llj of 1ts5 ovarian tissue
(Trager 1932y iyatt 1656, Grace 1658, Alcawa 3t Va-
g0 1959). 'here has been no report, howevar, of the
positive results on ths embryo culture in insccts
but that of Bucklan (1953) in WNelanspius,

In vitro culturs of silkworm <mbryos has bheen
studied 1in connection with the diapnuse of egss
(Takami 1957, 1938, 2959, 1960). ihon cultures ~re
made on the extract from non-di=rausing silkworm
eggs, sxplanted embryos of non-dinpausing ezigs show
2 remarkable differsnce 1in devolopment Prom those
of fully diapzusing ones.. In the former , sagmenta—
tion of the sctoderm , formation of aprendage  ~nd
invagination of the stomodacum 2nd of the procto-
daeum, cto., proceed until +the stage just Dbefore
the revolution , bristle formation rnd mandidbular
pigmentation being often raached. In  the latter 3
the development is only partial or nonc. In cultu-
res made on the extrect from fully dispausing eggs,
even non—diﬁr““51n enbryos, which can grow active—
ly on the sxtract from non-diaprusing CE &S 78 men—

{#) Mr Takeo TAKAMI, Nationa! Sericultural Expcriment Station, Ministry
of Agriculture and Forestry, Suginami-ku, Tokyo {Japan).



- 346 -

5 avelopment,
hardly renchinr anD nd% ¢ formation, These ars ty-—
plecal casss. And t\cr are inrtermediate or unexpsec-—
ted cases according to differences in variety , age
and preserving condition of eggs used for experi-
ments. msn cultures ars made on the extract from
non—diqgpausing ; dlapausing embryos within two
days after dsposition az well s non-din-
pausing onas. And the older the exulants of 4di
lJ:t,tLoq the less

(b

tloned zbove , 3ho en only resiricted 4

1] -

sing eggs arc at the time of exp s
actlve thelr developnent is. The axtrsct from dip—
pBusing czges within two days alter decposition is as
effective as the one from non-iiapausing szgs for
culturing emuryos, becoming less effective with the
age (diapnuse) of +the ezes. It is usunl  that the

efficacy of ths sxtract ronches tha lowest level =t
2bout 30 days i'ter dsposition of dimpausing CEES,
and remains cn the lovsl “Olt G0 days at 259 C.,
than changing te recovsry in some msasure.And it is
fully recovere:d with termination of diapause. There
1s z2n exceptional type of di~vnusing c¢igs whose em—
bryos nre dormant showing no sign of developsment in
vivo and in vitro, but whose extract 1is highly ef-
fective for culturing non-diapausing embryos. Such
2 type ssems %o be = variation 1in dizvause dus to

environmental conditions.

REFERFENCES,
TAKAMT (T.) - 1957. Buil, Serie. Fxg.Sta., 14 (42).
___________ T 19586 o, 'Tf/:‘l.?. Eic?, 35 (2)-
— =~ 195G Science 130 (3347).
——————————— 1960. Bull. Serie. Zxp, Stc. 15 (S).

(in the pres s)

CULTURE DE TiSSU D'EMBRYOMN DE VER A SOIE
Résumé.

La culture de tissu d'embryons de vers 4 soic a sté studiée en fonc-
tion d= !2 diapause.

Quand les cultures sont réaiiséas sur des extraits provenant d'!oeufs
de vers & soie n'ayant pas sutl la diapauss , les embryons cultivés sur
ces oeufs non-diaspausés ont un développement trés différent de celu] des
explants cultivés & partir dloeufs ayant subl une dizpause compléte. Chez
les premicrs, la segmentation de | lectoderms, [Tinvagination du stomada -
eum, etc... ont lieu jusqu'au stade précédant ia révolution, ia formation
des soles et la pignentatior mandibuiaire ayant €t aticinic.Dans les cul-
tures faites sur des extraits d'oeufs ayant sudbi unme diapause compléte,mé-
me des embryons n'ayant pas subi de diapause montrent un développement trés
restreint,
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BSTUDE CCUIPARATIVE SUR L'ETOUFFAGE DES COCOWS
A COWTRE COURANT ET A COURANT DIRECT

Par 1". André FROBHLY (France) (¥*). .

OBJET D& L'ETUDLE.

Cette étude a pnour obvjet de déterminer lesz dif-
férences qualitatives dans 1lc séchage des cocons
pouvant &Etre mises en évidence entre 1'éiouffage
classique & contre-courant dit mdthodigque et 1l'étouf-
fage & courant direct dit non mZthodigque adopté au
Japon.

La quslité du s<chage des cocons se définit
par le degreé de siccité obtenu dans un temps donné
et par les résultats en filature.

II, CONDITIONS D!'EXPERINENTATION DE
CES DEUX METHODES D!'ZTQUFFAGE

Pour les deux méthodes nous avons utilisé notre
étouffoir de laboratoire construit sur le principe
de 1'étouffoir & tiroir BIANCHI-DUBINI.

Cet étouffoir comprend cing tiroirs superposés.
La température de 1l'air pulsé est naintenue automa-—
tiquement & 80°,

Pour 1l'stouflfage classique & contre-courant ,
les cocons sont mis dans le fircir supérieur ol la
température est la plus basse , soit 63° et 1'air le
plus humido. Ils sortent aprds un cycle de 10 heures
par le tirolr inférisur ol la température 28t 1la

{(#) M. André FROEHLY, Agent Technique Principal au Laboratoire de Techno-
logie de la Soie. Station de Recherches Séricicoles d'ALES ({.N.R.A.}.
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plus élevée, soit 380° C. et 1l'air le plus sec (fig.
g

Pour 1'étouffage 4 courant direct les mBmes vem
leurs de températures 2t le m3mé cycle ont $té con-
servés.

Dans ce cas, l'inverse de l'étcuffage classi-
que, les cocons sont déposés dans le tiroir infé-
rieur ol la température est la plus élevée (80°C.)
et sortent aprés lec cycle de 10 heures par le +ti-
rolr supérieur ol la tempdraturc est la plus bassa:
R, [riex 2N

A ——— A e A
i~ 630 Gk L.ty 530 ¢ i 5 ‘
64,5 s | 25 I ‘
b LB T | 2
[ 3 = ki 12
5 69 LS i§ 2 &0 | i §
i 75,5 ; 4 i s 75 L2
g - | | .é..
i 80 iP5 by
¥ N v 80 ---i-—- L

F1G. 1 - ETOUFFAGE CLASSIGLE

“1G. 2 - ETOUFFAGE A COURANT DIRECT
A CONTRE COURGHT : TOUER 2a

Pour l'experinentation de ces deux méthodes
nous avons utilisé respastivenent 65 kg de cocons
frais de croisexent bijaune.

III, RESULTATS DES DEUX HMETHODES D!ETOUFFAGE
EN CE QUI CONCERNE . LE DEGRE DE SICCITE OBTENU

Nous traduisons ce degré de siccité dans le
tableau I par le rapport du voids des cocons secs
q . . - ~
au »oids des cocons frais exprimé en %.

TABLEAU N2 |
R sec / frai ! R isi
Mode d'étouffage I apf)or‘*t e rais ; a;'vpor*t sec / f‘r‘als;
i en % a 1'étouffage . en i aprés 45 jours |
i : :
A contre courant | 37.6 i 35.8

}

-

ot ot e e e fomomem

A courant direct 37.4 i 35.8
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A ltexamen de ces résultats nous pouvons en dé-—
duire que

1) L'on obtient pratiquenent le -aé&me dsgré de
siccité dans les deux méthodes § autrement dit , la
dessication des cocons zst avssi rapide dans l'$touf-
fage a oontro—courant aue dans l'étouffage & courant
direct dans les conditicns A2 l'exnérisnce.

2) Le séchage n'a pas été trep poussé , les co-—
cons ont perdu de leur vcoids 45 jours apras 1'étoul-
fage. Le ranport sec/frnls ians les decux méthodes

stéquilibre.

Remarque. OCn note unas grande différcnce dans le
processus de séchage entre l'étouffage & contre cou-
rant et l'étouffage & courant diract.

Dans ce dernier; la plus grande pariie de 1l'hu-
midité des cocons est enlevée initialement. Les co-
cons segjournaznt a4 la fin du cycle & une températurs
relativement faible et dans une atmosphdre partiel-
lement saturée d'humidité.

Le temps de séchage intdgrel est par conséquent
infini & cette température de 63° et les cocons ne
risquent pas a'@tre "hrildd' en subissant un cyole
d'étouffage plus long que ricessaire pour lea anener
av degré de siccité voulu. Les cocons ne sont jamais
séchés & l'absolu comme cela peut se produire dans
l'étouffage classique.

Cette considération est d'autant plus importan-—
te que tous les cocons d'un amas ou d'un élevage n'ont

ras tous le méme fZzec; autrement dit, la m8me teneur
en cal.
I1 apparait immédiatement gque l'étouffnge &
L8

)

courant direct utilisd
Japonais est qbuupﬂent

Latem
dans les étouffoirs de type
n ér
sigue du type 3IANCHI- UBIFI.

able 2 l'étouffage clus—

LV, INCIDENCE DES HETHCDES D' ETOUFFAGE IN FILATURE,

Les cocons étouffés suivant ces deux méthodes
ont été filés avec une bassine de¢ type courant. La
filature s'est effectude d=ns  1ss mBmes conditions
pour chaque lot et sulvant les normes définies paxr
le laboratoire de Technologiec de la ZScie de la Sta—
tion.
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Les résultats Tigurent aux tableaux n°Ii et i,
1ls donnent 1l:s produits de filnture obtenus sur des
lots de 3.000 cocons chacun.

TABLEAU 11, PRODUITS DE FILATURE DES COCONS DE CROISEMENT 5iJAUNE ETOUFFES
A CONTRE COURANT.

; i RAPPORT  NOMGRE CE FRISONS EN % BASSINES EN %

I Ne py REKTREE

| oy | SEC/FRAIS coCoNs secs LMo f Oy FOIDS DE DU POIDS |
om0 ¥ tke) o _EASOIE  COCONS FILABLES!
' 1 | 34 1.670 3.02 0.7 1.4

|2 | sas 1.675 3.00 0.9 1.4 |
L3 35.4 1,650 2.95 8.1 1.4 ;
; 4 35.2 1,660 2.95 0.5 1.4 ‘
'8 35.0 1.685 ) 9.0 1.3
itMOYENNE ;35,0 1,568 2,97 9.45 1.3

i

TABLEAU 11}, PRODUITS DE FILATURE DES COCONS DE CRO ISEMENT 21JAUNE ETOUFFES
A COURANT DIRECT.

[ | RAPPORT  NCMBRE DE , FRISONS EN % DASSINES EN %

¢ NC DU - RENTREE ol

| Loy 1 SEC/FRAIS  COCONS SECS £n seo DU POIDS DE DU PO1DS

l g - lko) e A SOIECOCONS FILABLES
b & b 55 1,660 3.02 1.2 s

L7 35 1.670 3.02 10.0 1.1

| 8 P35 1,660 3.02 10.2 1.6

ka8 & 35 1,575 3.05 10.7 1.4

; 10 { 34,6 1,65¢ 2,924 9.3 1,2 :
MOYENNE | 35.0 1,671 3.0 10.2 1.4 ’

Al ; i

A l'examen de ces résultats , il semble que les
cocons étouffés % conire courant soient mellleurs que
ceux étouffés & courant direct tant du point de wvue
de la rentrée gue du pourcsntage de déchets.

fais les écarts entre lss valeurs trouvées pour
les rentrées moyennes soni de 1.33 % et sont compri-
ses dans l'ordre d¢ srandsur des STreurs expérimenta—
les et des errsurs dues & 1'hétérogénéité des cocons.
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Pratiquement on peut considérer qu'il n'y a vas
de différences sensibles entre lass produits de fila-
ture des cocons &touffés par l'une ou 1l'autre métho-
de.

La qualitdé de filature est oxprimée par les ré—
sultats figurant dans les tableaux IV et V.
Les,coefficients zont exprimés pour une filatu-
) Ay o > /
re en 20/22%3 une vitesse de 20 t/mn des asples.

TABLEAU 1V. QUALITE DE FILATURE DES COCONS DE CROISEMENT BIJAUNE ETOUFFES
A CONTRE COURANT,

7 MSE;PHTWEA % DES BOUTS % DE , BOEFFICIENT | APTITUDE |

Lots | LA FILATURE OSTENUS AU CASSES | DE JETEES | YT

| en % BATTASE  OE BAVE |~ 0T DEVIDAGE |

N pomm e e Jmm— 1

P ; 44,5 6781 52.0 | 1.61 1.06 { 65.8 ‘
2 | .5 66,7 55.2 1 1.62 1,05 | 65.2

3 i 42.7 65,1 52.5 | 1.56 1.02 | 65.6 |

4 44,2 65.5 F.9 52 1,05 | 67,7 '
5 | o439 £6.0 0.2 | 1.57 1,04 | 6,5
MOYENNE | 43.7 66.2 51,1 1 457 4,08 | 661

TABLEAU V, GUALITE DE FILATURE DES COCONS DE CROISEMENT BIJAUNE ETOUFFES
A COURANT DIRECT,

| APTITUDE & % DES 50UTS % DE | COEFFICIENT } . ¢
N° DES % LA FILATURE OSTENUS AU CASSES | DE JETEES | = | !
a1 d

LOTS i en % L BATTAGE DE BAVE IMBYEN H]Nl%é_} DEVIDAGE_j

65 | 40.6 63,5 56.5 §1.65 1,05, 64.0 i

7 i 43.9 67.3 83,5 11.63 1,06 | 65.2 !

5 ! 44.5 66.8 0.3 | 1,59 1.05 | 66,5 i
9 ¢ 38,7 61,0 57.7 | 1.69 1,07 | 63.5
| 457 86,0 50.8 ;1,57 1.04 | 66.4

i MOYENNE | 42,3 64,9 83.7 1 1.62 1,05} 65.1

Dans la derniére colonne de ces tableaux figure
1'aptitude au dévidaze calculée suivant les normes
japonaises.

Dans la limite des erreurs dues & 1'hétérogéné-
ité des cocons st de l'expérience, les valeurs figu-
rant dens ces tableaux ne présentent pas de diffé-

(%) deniers.
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rences d'ol 1l'on muisse $irsr une conclusion de
valeur.

Pratiquemnent , on pout considérer qu'il al'y =
pas de différence ou point de vue de lo qualité a
la filature des cocons &touffés &L contre courant et
& courant direct.

I1 est & noter que ces résuliats sont dans
l'ensemble médiocres du fait de la qualité défsc-
tueuse des élevages de vers & soie et des condi-
tions climatigues excentionnellas de L557. Ils ne
donnent pas des valeurs pouvant servir d'indice de
qualité pour les cocons de croisement bijaunse.

CONCLUSTON,

Malgré le fait de résultats semblables en ce
guli concerne les deux modes d'étouffare , 1'étouffa-
ge & courant direct est pourtant & préconiser sour
sa sécurité de séchnge.

I1 est d'allleurs possible gque ce dernier mode
d'étouffage soit valable plus particuliérement pour
les croisements de type japonals , en raison du com-
portement de ces cocons 2 la cuisson st de l'apti-
tude résultante en filature.

COMPARATIVE STUDY ON THE COCOON DRYING
WITH COUNTERCURRENT AND DIRECT CURRENT,

Summary.

The contercurrent and direet current drying are studied on bi-yellow
cross-bred cocoons, from the points of view of the drying degree and ree
ling quaiities.

The direct current drying was realized by inverting the running of
the socoons in a laboratory dryer of tne standard type BIANCHI=DUBINI , The
sams cycle and temperatﬁres as in the standard countercurrent drying were
kept.

The dryness degree of the cocoons is the same in both case. The di-
rect current drying however must be recommanded owing to the drying e@afe
ness.

The reeling qualities of the cocoons dried by both the methods are

almost the same.
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LES INCIDENCE3 DES PRINCIPLLES CLRACTERISTIQUES
SPECIFIQUES DES CCOCONS SUR LES CONDITIONS
DE FOWCTICHNEIENT DE LA BASSINE AUTCMATIQURE
DU TYPE TAMA 10.

Par M. André FROEHLY (France) (*)

Le graphique représente d'une facon générale
les incidences des principales caractéristiques
spécifiques des cocons sur les conditions de fone-
tlonnement de l= bassine automntique du type Tana
140

On notera en premisr lieu 1'intéradt de trai-
ter des cocons parfaitement homogénes provenant de
lots soigneusement triés et calibrés.

En dehors des points communs avec les condi-
tions de la filature =n bassine classique on pout
relever essentiellement les incidences :

1) de la forme des cocons sur ltuniformité de
1'hydratation et sur 1'efficacité du mécanisme
d'alimentation des bouts.

2) de la siructure de la coque et de la lon—
gueur sans rupture de la bave sur 1'efficacité du
triage des détachés et des peleites.

3) de la na‘ture ot du degré de coagulation de
la séricine sur la préparation & la cuiseuse ol il
est extr@mement difficile de concilier le degré de
cuisson avec l'inpérztif technigue de rendre les
cocons plongeurs.

{(s#) M, Andrs FROEHLY, Agent Teahnique Principal, Laboratoire de Tezhno-
logie de la Soie. Station de Recherches Séricicoles d'ALES.
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4) de 1a finesse du titre de la bave de la
pelette sur le rendement au dévidage. Aucun méca—
nisme n'assure , en effet, 1'Sliminstion des pelet-
tes ayant monté ~ux bouts.

L'expérience & la filature d= Szaint-Jean du
Gard nous a montré que los meilleurs résultats
ctaient obtonus avec les cocons de croisemesnts DO-—
lyhybrides du type japonais.

CONCLUSION,

Pour avoir de bons résultats & 1la filature en
bassine automatique de type Tama 10 il est néces—
saire de travailler des cocons pour lssqusls cette
machine a été congue c'est & dire des cocons de
eroisensnts polyhybrides du type japenais.

Les résultats seront d'autant meilleurs que
1'étouffage appliqué & ces cocons sera plus soigné
et surtout effectué en fonction de 1a nature de
lsur séricine.

RELATICNSHIP BETWEEN THE COCOON CHIEF
SPECIFIC CHARACTERISTICS AND THE WORKING COND ITIONS

OF THE REELING AUTOMATIC MACHINE, TAMA 40 TYPE,
Summary.

The Author gives a graphic representaticn of the incidence  ‘of
the principal charesteristics of cocoons on the conditions of working
with the TAMA 10 type automatic silk reeling machine.From the characte-
ristics interfering directiy on the working of the machine, he coneclu -
des thaty. to get good results, it is necessary to reel cocoons of poly-
hybridation which have been dired in relation with the naturs of their
sericin,
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ON THE LOUSINESS DEFECT OF SILK

By Mr Chuji HARADA (Japan) (*)

Great efforts have been made by many hreaders
to breed lousiness free strains of silkworm. The
results of research works by many investigators
since the end of the 18th century may be summarized
briefly as follows s

I, The cause of lousiness defect,

a) It may be concluded that a principal cause
of loussness defect is the fine Tibres separated or
branched from main cocoon filaments. They make dus-
ty or halry appearance on the silk fabrics together
with dust or other foreign matters entangled with
each other. They are originated from silk substan-—
ces inside silk gland. In general , the amount of
them mainly depends upon nature of silkworm strains
themselves and in some dsgree , upon some environ-—
mental factors also, such as over-maturing of silk
worm larvae at mounting stage or too much feeding
of larvae to make heavy cocoon shells.

©) There are other secondary causes of lousi-
ness defect. One of them is cellulose matier origi-
nated from silk gland which is one of factors which
bring about lousiness defect and was discovered by
. SHIWIZU recently. It gives very similar pattern
to rami -sellulose on the X-ray diffraction and the
degree of polymerization 1is nearly the same as B-
cellulose.,

{#) Mr Chuji HaRADA, National Serleultural Experiment Station , Ministry
of Agrieulture and Forestry, Suginami-ku, Tokyo (Japan).
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Other seconcary causes of lousiness defect are
cut brin, split fibrilae which zre originated mecha-
nically by careless <rsatnent of raw silk in the
course of reelirg , degummzng aznd staining, and fo-
reign matter contamination.

Poor neatness of raw silk also , in a slight
degree , brings wore _ousiness defeot together with
above—mentioned cnauses.

II. Preventing methods of iousiness defect.

a) Selection of lcusiness free strain.

Prinocipal caase of lousiness defect comes Zrom
the fine fibres ssparated or brznched from main co-
coon filament ani the amount -f them depend wupon
the silkworm strain themselves as mentioned above.
It is a key point +that & selested lousiness free
strain must have good qurlity of other commercial
characters too. Anyway , in Japan , selection of
strain without lcusiness defsct has been started
from about 40 years ago. Prinsiple of breeding of
lousiness free swrain has besn found by H. TANAKA
(about 1920) who has susceedsd <-n making a standari
photograph showing amouat of she fine separated or
branched fibres from main -ocoon filament ranging
from zero (-) to abundant {+—+). The preparation
which is made of z cut small piece of seed cocoon
shell being degumned with NaOE 5 % snlution , is
classified comparing with the steadard photograph.

This standard photogzraph aas been improved
more by ASANO and KOIWAI (1939). Yow, in Japan , na-—
ny breeders are rwe<ing efforts to select lousiness
free strains wusirg the standerd photograph. And
some of them have zlready succeeded to breed seve-—
ral strains having good quality (75 points for oxfo-
liation test) nand sxceilent clzss (85 point for sx-
foliation test) or rore.

b) A special treatrent of raw silk fo prevant
lousiness defect.

In degunming , boiling soap solution is used -
but a certain acid on tuffer solutions are found tc
be effective to decrease lousiness defeect, It is
also very important to let 2 or 3 % of sericin co-
vering fibroin remain after finishing. Such small
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amount of remaining sericin dces little affect the
luster, toutch feeling and other characters of silk
fibre.

c) Careful treztient of raw silk to prevent
lousiness defect.

In the course of recling, degumming and stai-
ning, careful treatment of raw silk are necessary to
prevent to originate cut brin, split fitrillae which
are both bad factors bringing about lousiness de—
fect.

LE DEFAUT DE PERLAGE DE LA SOIE
Résumé,

De considérables efforis ont été faits par les éleveurs pour obtenir
des souches de vers a sole exempts de perlage. Les résultats de la plu-
part des travaux effectués sn la matidre par un grand nombre de chercheurs

se trouvent résumés 13 par |'auteur,

Il examine les aspects sulvants du probléme : les causes du défaut de
perlage, les moyens de prévenir ce défaut (sélection et traitement spécial
de la soie}.
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=]

ECHNOLOGICAL STUDIES OF THE SERIC BAVE
OF DIFFERENT SILKJ/ORM RACES (Pomby

&)

By WMr H.HASSANEIY and Mr F. 3L CHARAWY (U.A.R.) (%)

INTEIDUCTION.,

The silk bave is composed of two fijaments or brins wnich issue from
the serictcries of the silkworm and are struck togzsthor with seriecin in

the threader.

The production of silk is a synthetic method oy which the silkworm
during its larval period disposes the waste products of the scission of
alimentary albumins which otherwise would become a scurce of intoxica-
tion. Tnis theory was based on the observations of PIGORIN! according to
CARBONI (1948).

The construction of the silx cocvon could thus be regardsd as resul-
ting from the necessary elimination of toxic products , some confirmation
of this theory would oe derived from the tact that the mature worm secre-
tes Its silk even under the most unfavourable conditions for spinning a

Ccocoon.

Secretior of the tave does not take pilace by conmstruction of the
sericteries, but passively oy the movement of the worm's head which af-
fects a continuous extraction of the thread little by ITttle as the
thread already beocomes used up in construction of the cocouon.

The technological propérties of the silk bave of ihe different siik—
worm nocoons differ encrmously dus to some known and unknown factors. The
Egyptian research workers in sericulture fizstd have paid & special inte-
rest wf selestion and introduction of standard breeds of silkworm due to
their relative efficiency of the seric bave technological propertics as

() tr H, HASSANEIN, Ph. D. {London;, Faculty of Agrieulturs, Ain Shams,
Univorsity, CAIRO {U,A.R.).
Mr F. EL CHARAWY, M, Sc., Ain Shams, Serisulture Department, Ministry of
Agriculture, CAIRO (U.A.R.).
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tocls of national proygram of silk culture imorovement far increasing silk
production.

Many silkworm rages were imported to the Egyptian Serioculture Depart-
ment and were distributed without any test for their superiority in the
quantity and quality of silk bave.

The present investigations were carried out 1o make a comparative
technological studie on the silk bave of the selected local and imported

races of the siikworm, Bombyx mori L.

REOVIEW OF LITERATURE.

LOMBARD! (4943) s:udied ihe rziationship between the length and dia~
meter of silk for aach individual cocoon. She reported that in a race of
Bombyx mori L.,are found individuals with a long silk and other with short
one, at the same time she recognized that the silk length varied according
to the raccs. Her results irdicated also that there is a ralation between
the silk length and its diameter , the longer thez silk , the finer is its
diameter. The results shew that it Is possible to improve the races by the
continuous seleation.

LEGAY (1942) carried out biomeirie study on the silk gland of the
slikworm and eame to the following conclusions :

1) The third and fourth mouits cf the larvae are properly considered the

most {mpertant crgen im the larval cyele.

2) The secretion of silk in a normal quantity which is precisely one of
the characteristics of the siltkworm, became only so from the beginning
of the fourth moult.

LOMBARD! Lorenza (1951) studied the echaracters of two new races ,
S.h. N°61 and S.A. N® 85 for 12 years, their origin and tneir production,
The races S.A. N® A4 s 2 yoilow coccon treed gave about 90 kg of fresh
cocoons for one ourza of grains, the medlum longth of the seric bave was
about 4.000 meters with titre of 2.3 deniaps , the filament was of good
quality and littie dsfauts. It was crossed with S.A. N°2 and gave a bave
with a titre of 2.5 deniers, The race 5.4, N°8B, was a white nococh breed,
gave 65 kg of fresh socoons for 3C g of graln , the medium length of the
seric bave was sbout 750 meters and the diameter of the filaments was
1.68 denlers, |t may ke well utilized for the summer and cutumn breeding.

HARADA et al. {4954) comparad the amount of civisitie fibre 'in the
normal cocoons with that of the experimentally obtained from deformed co-~
coons mads in iarvae In ths three kinds =2specialiy designed frames. By
these frames the larvae were forced to soin round , long flat shaped co-
coons respectively. The aontrol larvae were mounted on the ordlinary "Kay-
ryo-mabusni". In the normal cocoons whirh were obtained experimentaily ,
the divisible fiore is more abuncant than the normal ones. During the
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splnning of the cocoon the larvac wsre avle to move and apin out freely
in the cavities, but the larvac spinnlng long and filat cocoons seem to be
restructed in moving and spinning actions. The correlation between the
divisible fibre and shace of cocoon is not distinct In the individual co-

coons of control.

LOMBARD] ({1954) observed the silkworm rearing of first crossing ce-
ming from Japanese and italian races, and were reared eithar in Jagan or
ItalY. Her results snowed that the Japanas: crosses presented seric bave
longer by about 400 meters.

FRAISSE and VAGO (1955) made a comparative study on two industrial
japanese silkworms reared in France with white cocoons and three French
races with yellow mocoons. The type FO was mai-adapted under the French
climatic conditions. On the contrary the ‘ype KY wes not susacptible to
the different discases and gave a good production of cocoons.

JERZEY (1957) siudied ths influence of tzmperaturc on the technolo-
gleal value of the Gros Var race cocoon during rea;ing. L serie of expe-
riments were earried out taklng as a base the various temperature as
applled by different auihors. The resultss allowed. o notice that the
temperature has a deflnite influence on the value of the rocoon.

1) & noticeable difference can be seun betwien ihe cocoons obtained

by the method of a permanent and more rapid decrcase of temperature as
<2 3 3> f temperatl s 2 -

also by a permanent and slow decrease of temperature , these methods re

sult in obtaining heavier cocoons.

2) The method of raising the tempuraturc and the tons of keeping the
same temperature as the 51lkw.rm grows , gave more faveurable conditions

for the developmont of the silkworm, the cocoon are lightar,

3} By using different jrades o% temporaturs it has beun noticed that
the ratio of the waight in re¢lation to thes development of different or-
gans in silkworm change in favour of the siik slands. Therefore In using
the thermic method it had becn possible tc obtain the pigyest vossible
amount of sitk. It was 2iearly shown that the cocoons obtained with the
methed where the temperziure Is decrsasing as the silkworm grows ars

rharacteristic of lesser silk rizhness.

4) The method of lowering the temperature zs the silkworm grows al-
lowed obtaining more Fibre than the method of Increasing the temgerature
permanently, as also than the mathod of kzeping the same temperature du-

ring all the stages of silkworm,

MATERTAL.
The silkworm' races wused in this study were the standard breed © in
many countries in the world. During 1957 and 1958 brseding the diiferent
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races were carried out in the Faculty of Agrieulture, 4in Shams University
and In the Sericuiture Department, iinistry of ngriculture , Egypt. The

races used In these investigations were :

1957 1955

1 Gobio  emaeaa

2 Bagdad 0000 s

3 Grecn  een —

4 Var Var

5 Ungari gelbsginner Ungari gelbsginner
6 Cellar welbspinner Cellar weibspinner
‘7 Kitpinth erxopia Kitpinih

8 Oro chinesc Oro chincse

9 Yinhan x Huachiu Yinhan x Huachiu
10 Huachiu x Yiphan

Huachiu x Yinhan

The Gobio, Groon, Bagdad and Var are considercd as Incal races. They
were bred in Egypt since the cstablishment of the Scriculiure Department,
Ministry of agriculture In 1926. The races Ungari-gclbspinner (U) , Cellar
weibspinneﬁ (C) , and Oro ¢hinese (0) were imported from the German Seri-
culture Zesearch Station, Germany. Kiipinih erxopia was Imported from the
Sericuliure Leboratory , Minisiry of agriculture, Greece. The hybrid Yin-
han x Huachiu and its reciprocal cross were imported from China. The ra-
ces Gobio (Go) , Bagdad (B) , and Green (G) ware highiy infected by the
pebrine epidemic during the year 1958,

HETHCDS,

The rearing of the silected silkworm races was in accordance with
the principle properti¢s of the various spacics of the silkworm and was
properly controllied , so that the different breeds should not be mixed
with each other during the rearing period, Environment sanitation during
rearing stages were perfectly treated and precautions were strictly taken
against possibllities of infecting the silikworm with certain ec idemic di=
seases which may be attached to the mulberry leaves in the orchards.

The various braeds cf siikworm in the different rearing siages have
different requirements, so it was necessary to fecd them with properly ma-
tured mulberry leaves no tou tough nor too tender. The mutberry  leaves
were supplied to the worms six simes daily and were given to the first
and second larval instars as stripes and aftsrwards the dist was distri-
buted in a manner that the larva do not suffocate.

The sitkworm wais incessantily consuming more food during the last
wesk of her life, its apuvarance changes gradually which indicates that
the silk glands are preparing the silk and the worm Is ready to make its
cocoon. The silkworm after choosing the suitable site for splnning, starts
to emit from [ts body a thick viscous protein which solidifies on contact
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with air into the silk bave. Uefore splnning the actus! cocoon the worm
emits a course thread which attaches from on support to another until af-
ter five or six hours , it makes safety net from the middie of which it

splins its cocoon,

ft is necessary tc kill the chrysalis of the selected cocoon for the
seric bave test before lts transformation , as when ths moth .emerges and
pierces the sheath, the bave will be unreclabtle, The slmpiest and casiest
manner for the chrysalis suffocation and drying the cocoons has been
found to be submission of thas cocoons to the action of heai and we used
for this purposc the dessicator. Uesiccation was carried out to a maxlmum
of 90-95¢ C. After desiccation the coccons were kept in a dry storage.

In order to examine ihe nature of the bave , it is unwound from the
cocoon by a special apparatus which provides without cecdsioning. any me-
chanical changes in 1t, for measuring the total length of th: bave and for
cutting it into any specificd lengths for special oxamination (resistance
and elasiisity).

The apparatus designed by DUSUZEAL {488&) and medified by VERSON and
QUAJAT (4836), aftcr Paolo CAREONI {(1948) , it comprises a parallelepliped
in which the coccon is pilaced after being softened by soaking , the water
was heated by a gas jet under the container. The windecr on which the bave
is reeled Is provided with girometer and with o guiding arm with forward
and backward movemgni zlong the whole length of the winding frame allo-
wlng the bave to ke wound, If required In scparate skeins.

Tencilc Frojlerticas.

The dynamometrlic properties of the bave , as alse those , of raw silk
are measured by a special epparatus czlied a serimeter in which 2 dynamo-
meter reecorus in grammes or decigrammes the weight required to break the
thread, and is connected with another indicator that shows the =zlongation
of the thread up to treaking point,

The dynamometer used * Tn serimeters consists of a single fever with
elbow action of which the extremity of the long arm in 2 graduate are
while the other arm is connected with 2 smz!l shaft or which there i{s a
thread holder. In the serimeter its fall is regulated by a small endiess
chain running on two sprockets , one of these through gears , works a fan
governer which is called a chain serimeter. When the bave is being tes-
ted, siretched beiween the two thread holders , it holds up the stopping
lever of the fan which falls at once , when the thread breaks Immobilizing
the second thread holder. A scale Tn centimeters indlcates the elasticity
of the thread. The figs. in tzble | are double the actual stiretch of the
thread. In order to give a percentage rsading from the length of 50 om
used, A geared notal Indicator attached to the top of the apparatus gives
the sespending weight in grammes or decigrammes.
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The cocoon nompaciness 1s measured by the cocoon compaciness tester
in objective manner. A seale graduated 'n hundredths of mailimeters indi-
cates the size of Iongitudina[ deformation to which the cocoon is subjec-
ted by the effect of the force transmitted cy means of a spring built™ in
the testers The deformetion {s inverszly proportional tec compactness and
therefors to the silk yield of the cocoon, the more thinner is the cocoon
shell and more smaller is the silk ylzid of the cocoon, and vice versa.

Description of the curaratul.

Threc operations are required to & successful functioning of the ap-

paratus,

1) The insertion of the cocoon in the cocoon hoider,
2) The axgtion of the force with aid of a hand whetl,
3) Reading the size of the foree and the deformation respectively.

h cocoon holder which may bts remcved from a wedge-shaped guide ls
used to receive the cocoons which are fastened In central position by the
cocoon holder with the aid of concentrically arranged spring tlades, The
spring is devised tc prevent any longitudinal displacement of the cocoon.
After placing the cocoon in its holder the later is inserted in the wedge
shaped groove of the machinz together with the cocoon, ‘The cocoon holder
is moved with the aid of the friction whec! untll the cocoon reaches the
counter (4), When contact is arising carc was to be taken that no defor-
mation of the cocoon oceurs. We may make sure of it on the dial gauge
{11) by making it In zero pcsition. Compactness that will start after by
turning the hand wheel (8), a force is sxerted on the cocoon by means of
the spring (5) giving the load and the threaded spindle (7) moving it ,
the size the force was rcad on the scale (10). A force of 3000 gms is
exertcd on the cocoon. The cocoon on the e¢ffect of the force , undargoes
a deformation and 1s compressed. The size of the comoression is read on
the dial-gauge on the small graduation of which the compression is in
mms. on the large graduation comprassions is read in the hundredths of

mms .
RESULTS,

Colour gf the spontgn

The colour of the cocoon is one of the important characteristics
that at least affected by the e¢nvironmental , cultivation , and breeding,
Colour may be of great variety of shades classifiable in these basle
hints In the studied breeds.

wWhite : This may vary from the silver white of Yinhan, ruachiu , and Cel-
lar breeds to dull white of the Bagded straln.
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Yellow : This may be of many shades , it varies from the pale yellow in
the race Var and Golden yellow as the race Oro Chinese.

Green : The race grsen was named acecrding to lts green coloxr of cocoon.

Rose : This tint is peculiar to certain breeds as the race Ungar. The ro-
se colour cocoons however are only externally so tinted and yield a yel-
low silk. Pigment then present is not distributed uniformally throughout
the length of the bave, tut concentrated in certain tayers of the cocoon,
Its distribution varies with the breed. Thus in the race Goblo,Kitpinth ,
Ungarl and Green , the crust is colouriess , while the layers of cortex
show |ittle variation of colour to the end of the bave. On the other hand
In the golden yellow breed Oro Chinese pigment is found z2imost entirely
concentrated in the upper layers of the cocoon, while the siik reeled
from the lower layers of the cocoon vary slightly coloured.,

Shape of the cocoon.

The common shape of the Bombyx mori L., coc.cns are spherical, ovai,
and waisted, the spherical cocoons as in the races Cellar and Oro Chine
se. Cocoons are called oval,in shape when the longitudlnal axis is appre-
ciably greater than the transverse such as the cocoons of the Yinhan and
Huachiu cross breeds, Waisted or belted cocoons have =z central contrac—
tion more or less accentuated, such as the races : Bagdad, Kitpinih, Go-
bio, Var, Green and Ungari. If the conatruction is pronounced it may be
a serious obstacle In recling the bave, because when the inner layers are
reached, the cocoon tends to double up and get torn in the process ending
as waste instead of thrown silk. The length of the cocoon varies in the
different races, the maximum length of the cocoon for the races reared in
1857  ranged from 7.8 to 14,1 ems,, the minimum length of cocoon varies
from 5.9 to 10.0 cms, with mean value ranged from 6.8 o 10.5 ems as it
is indicated in table 1. The highest length of the cocoon was in the ra—
ces : Gobio and Bagdad, as thelr mean length of spcoon were 40.5 and 9.5

ems, respectively.

The least length of cocoon was 6.8 ems, I!n the race Oro Chinese , In
the races studied in 1958, The maximum length of cocoon ranged from £.2
to 9.3 cms, ths minimum length varied from 6.2 to 8.0 ems , with a2 mean
value ranged from 7.4 to 8,6 ems. Table 1 chows that the highest length
of cocoon was 8.6 cms, In the race Var, Huachiu , and Yinhan while the
least bength was 7.4 ems, in the Oro Chinese.

Width of the cocoon was zlso measured in the different breeds. In
the races reared in 1957, the maximum width varied from 5.0 to 7.5 ems,
the minimum width ranged from 34,0 to 6.4 ems, with a mean value from 3.6
to 742 ems. it Is evident from table 1 that the highest mean width of com
coon was 7.2 ems In the race Gobio and 5.8 In the race Bagdad , while the
least mean width wes 4,6 cms In the race Oro Chinese and the cross breed
Yinhan. Table 1 and Flg, 4 show also the maximum width of cocoon reared
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in 1938 , it ranged from 5.3 to 5.8 ems , while the minimum width ranged
from 4.4 to 5.1 ems and their mean ranged  from 5.22 to 5.99 cms In  the
different races. The highest mcan width of cocoon was 5.9 ems in the race
Cellar and the least mean width of cocoon was in the race Ver 5.2 cms.
The highest variation in the cocoon length was among the races Ungari and
Goblo 17.07 and 12.0 % respestively in the first year. The highest varia-
bility in the ~ocoon length for the races in 1938 was 13.72 % In  the race
Var. The highest coefficient of variation of the mean width of cocoon for
the races reared Tn 1957 and 73.21 % in the race Ceilar , while the least
variabiilty in the cocoon width was among the race Gobio 2,70 %. In  the
year 1958, the highest cosfficient of variation of the cocoon width was
3.7 % in the race Ungari. The mean value of length and width of cocoons
in the races reared for twe yuars is clearly indicated In Table 2. The
m2an length of the cocoons was in the race Ungari. The mezn wldth of the
cocoon ranged frem 4,65 to 5.75 cms , In the different races , and the
highest width of the cocoon was in the race Cellar.

Feight of the cocoon.

The cocoon shows continuous loss of weight from time of {ts completion
until the matucity of the pupa , due to the resuiration of the chrysalis
and slmpie evaporation. Tnis doss of weight may be conslderable , in the
process of dessication. The weimht of the cocoon s redused by rbout two
thirds, mainly by elimination of water. Ths average weight of the cocoon
veries in a single strain according to conditions of rearing , and ealso
variations are found among breeds. Uniformity of individual weight of co-
coons is very important as an indicator of the uniformity beha¥iour to be
axpected from them in reeling process. Cocooms were apparently weighed to
determine thelr maximum, winimup and average weight. Statistical analysis
of the standard deviaticn and cocfficient of variation were also recorded,
Table 3 and Fig, 2 indicate tho maximum, ainimum , and average weight of
fresh =ocoons in the divferent races. In 1957, the maximum weight of. fresh
cocoon ranged from 1,140 to 2.340 grammes, the minimum weight varied from
0.608 to 1,750 grammes with a mcan value varied from 0.961 to 1.216 gram=
mes. it is clearly shown from taktle 3 that the highest mean weight of the
fresh cocoon was In the race Gobio, Sagdad and Green their weights were
1.936-1,621 , and 1.509 grammcs respectively. The least mean weight of
fresh eocoons was 1,175-1, 1120,997 and 0,964 In the races : Ungari , Cel=
lar, Huanhiu, Yinhan and Orc Chinese respectively, The results of the
fresh weight of the cocoons for the races rcared In the year 1958 are
presented In Tabie 4 and illusirated in Fig, <. |t may be noted that the
maximum weight of the fresh cocoon ranged from 1,811 to 2,164 grammes, the
minimum weight varied from 1,2(6 to 4,574 gramies. The highest mean weight
of fresh cocoon was among the races : Ungari , Yinhan and Var , as thair
weight of fresh socoon were 3 1,574=4,537 and 4,524 grammes respectively,
and next tc the previous races : Huschiu , Kitpinlh and Celiar , their
weights were 1,495, 1,478 , 1,400 grammes successively. The least mean

weight were 1,266 grammes in the race Oro Chinese.
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The weight of the dried cococn has long been considered as an impor-
tant factor on silk yield, Tests have been sonducted to evaluate and stu -
dy the maximum , minfmum and average weight of the dried cocoons. It is
clearly shown in Table 3 and {ilustrated in Fig. 2 that the maximum weight
of the dried cocoon ranged frem 400 to £04 miiligrammes and the minimum
weight varied from 190 to 5390 milligrammes with a mean valus ranged from
315 to 673 mliligrammes In the different races reared in the first year.
The highest weight of dried cocoon was in the race Gobio, Sagdad and Green
their weight of dried cocoon was in the race Gobio, Bagdad and Green their
weights were 0,673, 0.563, 0.30% grammes respectively. The strains Var and
Kitpinih were next to the previous races as their mean weight of the dried
cocaon varied from 0,486 to 0.457 gremmes. The lezst mean weight was in
the races Ungari, Cellar , Huachiu, Yinhan and COro Chinese , their weights
were 0.383, 0.370, 0.337, 0.356 and 0.315 grammes respectively. The max!-
mum weights of the dried cocuons in the races rsared in 1958 are recorded
in Table 3 and presented in Fig, 2. It varied from 554 to 510 milligrammes
and mean valiue from 410 to 413 milligramnes. The highest mean weight of
drled cocoon was in the cross bresds Yinhan and Huachiu , their mean
weights were : 0.613 and 0.612 respectivaly. The pace Var, Ungari and Kit-
pinih were next to the previous races, thelr weights were 0.539, 0.556 and
0,515 grammes respeative’y. The least weight of dry cocoon was 0.485
0.410 gms in the races Cellar and Oro Chinese.

The mean weight of the fresh cocoors in the two experimental years
varied from 1.093 to 1.510 gms, while the mean weight of the dried cocoons
varied from 427 1o 522 mgms in the different races.

It is evident from the date outained thai the major numbér of fresh
cocoons in one kilogramme vary from 500 *o 907 cocoons in the different
races, the number of dried cccoons in one kilagramme vary from 1,370 to
2.595 cocoons. L comparison of the average weights of the fresh cocoons
show that the major number was among the races Oro Chinese, Huachiu , Cel-
lar and Ungari as their numbers were 907, 840, 907 and 727 fresh cocoons
and 2,595, 2,107 and 2.197 dried cocoons respactively.

The races Kitpinlh, Yinhar, Var, Green , Bagdad and Gobio were the
next to the previous strains as their numpber were 659, 583, 670, 650 and
530 fresh rcocoons and 2.050, 2.10%, 1.995, 2,000 , 1.710 , 4.470 dried co-

coons In one kilogramme .

THE SERIC BATVE.

The seric bave is composed of two brins united together- by sericin.
The seric bave is deposited in the cocoon with a certain regularity In the
form of loops or eyelets , with the exception of the first layers , which

constitutes the srust ¢r husk of the coecoon.

in order %n examine the seric bave it is reclad from the cocoon by a
special apparatus for measuring the total length o7 the seric bave and for
cutting 't into any special lengths for special tests.
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Length of the seric bave.

The length of the reclable bave varies greatly in  the different
breeds. The oocoons of ihe different brecds were rooled and their length
were recorded and iliustrated In Fig; 3. The average length of the reels
ble bave of the experimented bresds was botwenn S00~70C meyers with a me-
ximum length of 1.000 to 1.030 meters. 1t is evident frem the resulis that
the average length of the silk bave In the race Gobio was 714.3 meters
and this Is considered the highest length of the silk bave in the experi-
mental breeds. The races Bagdad, Green, Var, Cellar, Yinhan, Huachiu, Kit=
pinih and Ungarl were the noxt tc the previous race and the length of
thelr baves were 602, 562,3, 546.2, 539.4, 335, 497.9 and 495.5 meters
respectively, while the least average lemgth of silk bave was 139  meters
in the race Oro Chinese, in the year 1957. The average length of silk for
the races studied in 1958 arc 1liustrated in Fig. 3. Their length  rangad
from 440.9 {0 822,6 neters. The highest length of silk bave was in the
cross breeds Huachiu and Yinhan thzir lengths were 822.6 and 817.4 meters
respectively, the races Kitpinih, Ungari, Var and Celiar were next to the
previous breeds , the length of their baves were : 666.3 ; 5379.8, 549.8,
meters successively. The least length of siik bave was 440.9 meters in
the race Oro Chinese. The highest variability was in the ~noss hreed Yin-
han, 30.3 %. The race Unyari, Gobio, Var, Green and Kitpinih were next to
the previcus race as th:ir coefficient of variation were 25.89 , 25.39 ,
22,24 and 15,72 ¥ rospectively, The least coefficient of variation was
that of the races Bagdad, Huachiu and Cellar, 7.70, 7.05, 6.76 % respec~
tively, The cosfficient of variation for the mean length of silk among
the races reared In 1958 ranged from 15.85 to 46.8 % in the different
races, The highest coefficient of variztion was that of the race Kitpinih
46.3 % and the least variability was in the cross breed Yinhan 16.85 %.

The mean length of silk bave in the races reared In the two years
ranged from 415.3 to 678.4 meters. The highest mean length of sllk bave
was in the cross breed Yinhan.

WZIGHT OF SILK,

The weight of the bave emmited by the worm in comstructing the co-
coon ean be determined by weighling the silk in the different races. The
max imum weight of the reelable silk is presented in Fig, 3. It ranged from
163 to 240 mgms and the minimum weight varied from 14 to 142 mgms with a
mean value ranged from 96.2 to 204.6 mgms. In the year 1957 , the heaviest
weight of silk was that of the races Gobio , and Bagdad their weights were
201.6 and 167.5 mgms successively and the least weight was 96.2 mgms in
the race Oro Chinese. The maximum weight of silk bave from the races
reared in 1958 is Tllustrated in Fig.3, It ranged from 126.2 to 336 mgms,
the minimum weight ranged from 38 to 160 mgms with a mean value ranged
from 116.3 to 235 mgms. The heaviest weight of the silk bave was In the
cross breed Yinhan and Huachiu , their weights were 235.4 and 232.2 mgms.
The least weight of silk was that of the race Ungarl Its weight was 116.3
mgms .«
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The coefficient of variation of the mean weight of silk in the races
reared in 1957 shows that the nighest variability was 29.38 3 in the race
Gobio and the le -* coefficient o variation was 11,58 4 in the race Var.
The coefficlent of variatior of the mzan weight of silk hdve of the race
reared in 1958 ranged frem 6,80 1o 28,35 1, ithe highest ccefficient of
variation was in the race Cellar, and the least variation was in the -ross

Huachiu.

The mean value of silk welght In the races reared in ihe two years
ranged from 111.3 to 1/5.4 mgms , the heaviest weight of slik vave was in
the cross breed Yinhan and Huzshiu , theirs weights 175.1 and 173.2 mgms.
The razes Kitpinih , Var , Ungari wepe next to the previous races their
welght were 145.4, 1311,5, 135.2 anrd 134,3 mgms respoctively and the least
average weight was 117,32 in the race Oro Chinesc.

The investigations were carriad cut *o determine the value of se!eqé
ting the test silkworm races In silk production. 14 is well known that the
numbers of kilogrammes of cocoons to cbtain onc kilogramme of rezled siik
called "Renditi", -yieid, The average usage of dried cocoons required for

reeling one kiloyramue of siik varies in the difforeni races.

Measursments were vcad to -ceure information on the rolationship bet-
ween the number of «cec ns an. nilk ,ield, Flg. & and 5, Thz results of
the data indicate that the cross-bresds Yinhan ~nd Huachiu were the best
races In the silk production. The gata indicate conclusively that the
weight of cocuons required to give one kilojramme of zilk was 2,714 kgms
in the cross breeds Yinhan and Huachiu. The number of dried cocoons requi-
red to resl one kilogramme of silk was 5.714 cocoons in the race Yinhan
and 5.780 cocoons In the roce Huachiu. The races Green, Oro Chinese, Cel-
lar, Kitpinih, Ungari were next to the previous races, zs thoir number of
kilogrammes of cocoonc required for reeling ons kilogramme of silk was
3,267, 3.23, 3.508, 3,361, 3.368, 3.481 and 3.503 kilogrammes rzspective=
lye The nunber of d-i:d cocoons required for reeling one kilogramme of
silk in these races were R.S35, 8,547, 7.460, 5,890, 7.400 , 5.953 , 7.000
cocoons successlvely., The highest number of kilogrammes was 3,047 kilo-
grammes cocoons In the race Sobio , ard it required 5,950 dPfied cocoons
for reelling cne kilogramme of silk. The race Var is considered as a stan-
dard race in Egypt and was breed for a long time. It is clearly nbserved ,
from the results sno data obiained in the present investigation that the
race Var is ot of an eccnomic value if It is eompared with the cross breed
Yinhan and Huachiu. It pequired 3,508 kilogrammes of dried coccons for ree=
ling one kliogramme of silk, whiiz the two =ross breeds Yimhan and Huachlu
requlred 2.714 and 2.743 kilogrammas,of dried conoons

Tensile Properties.

Tests cn the tensile properties of the seric bave is given by the
serimeter, The data obtalned cre grouped to present a general picture in
its simplest terms, %his procedurc may obscure lmportant details especial-
ly those necessary for under-estimation of resistance and elasticity, The
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average resistance of the seric bave of the brueds and cross breeds in
the Tirst year varied from 57.5 to 34.1 decigrammes with alasticity ran-
ged from 47.3 to 53.8 millimeters. The maximum resistance of the seric
bave ranged from 78.3 . to 130.6 docigrammes while the minimum resistance
varied from 20 to 58 decigrammes with a maximum elasticity ranged from 62
to 79 millimeters and minimum elasticity ranged from 60 to 41.5 mms in the
different races.

Studies on the resistance and c¢lasticity of the seric bave clearly
show that the highest resistance was among the races Gobio, tagdad, Green,
aad" Yinhan, their mean elasticity were 84,1, 75.2, 74.83 and 71.5 decigram-
mes successively. With elasticity of 49.9, 30.2, 50.9 and 49.5 mms. The ra-
ces Oro Chinese, Var, Cellar and Huachiu wer: next to the previous races as
their mean resistance of the seric tave were 85.5 , 83.7 , 65.1, 61.8 and
61,1 decigrammes, with mean elasticity of 47.3, 50.7, 50.0, 48.4 and 51,
mlilimeters. The bave of the race Ungari had the loast resistance , 1t was
57.8 decigrammes with elasticity 33,8 ol llimeters.

Coefiiclent of variations of the mean resistancc of the seric bave,
ranged from 18¢3 to 39,97 %. Coefficient of variation of the mean elasti-
city of the silk bave varied from 12.02 to 35,10 # in the different
breeds. The average seriec bave resistance of the different breeds reared
in the second year varied from 71.9 to 95.3 decigrammes with clasticity
ranged from 46 to 54.5 mms. The meximum resistance varicd from 116 to
139.3 decigrammes, the minimum resistance ranged from 63.3 to 98,0 milli-
meters and minimum elasticity varied between: 27 and 40 mms. The results
obtained clearly show that the highest resistance was that of the cross
breeds Huachiu and Yinhan, their resistance were 95.8 and 93.5 decigram-
mes with elasticity 49.7 and 46,0 mms. The races Ungari, Cellar were nuxt
to the previous cross breeds , their resistance were 856.7 , 84.2 and 83,9
decigrammes with elasticity 51.1, 52,0 and 4~.0 mms. The lcast resistance
was in the races Kitpinih and Var , their resistance were 73.5 ard 71.9
decigrammes with elasticity of 54.1 and 53.1 mms.

The coefficient of variation of the mean resistance of the seric bave
varied between 17,65 and 26,60 % and the coefficient of variation of the
mean elasticity ranged from 11,89 {0 21.73 5 in the different races.

Investigations were 2lso conducted on the seric vave from the exter-
nal, middle and the internal layers of the same cocoon on the dimensions,
100, 300, 300 and 700 meters , 1t was clearly observed that the tensile
propertécs increase from the external to the internal of the cocoon as it
is illustrated in“Fig., 6 and 7.

Cocoon Compactnese.

The silk yield of the cocoon is one of the most important quality
characteristics. |t means the weight of the unrecled grege in relation to
the cocoon weight. Investigations eoncerning the cocoon compactness are
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extremely important from ihe isnd point of silk production. The silk
yield of & cocoon item can thercfore be accurately determinud only by
test spinning mill. In accordanes with the practice followed until now
the silk yieid of the cocoon was tested by cempressing the coccon with
two fingers 2nd frem the size of the resistance of the cocoons against
the pressure stated the cocoon compactness and the silk yield respectively.

In the present Investigation, the cocoon compactness was measursd by
the cocoon compectness tester. The mean value of the measurement states
thz grades of the cocoon item in question. Tne mean value of the cocoon
compadtness ranged from 5,27 to 10.61 mms in the diffirent races. The
highest cocoon compactness was that of ithe cross breeds Huachiv and  Yin-
han. Their compactness were 2,91 and 2,92 while the least compactness wes

6.10 mms in the race Oro Chinese.

Coefficiont of varfation of the mean cocoon compactness ranged from
26,39 to 29,16 %. The highest wvariability was among the race Ungari and the
feast coefficient of variaticn was that of the racs Kitpinih.

TABLE 1 : THE LENGTH AND WIDTH OF THE COCOON IN THE CI-FERENT RACES PER CMS.

11

LESGTH
t RACES ¢ 1957 1953 |
MiXe MIN. . MEAN & S, O, | MAX. _MIN. _ MEAN & S, D.
| 60810 1.1 10.0 40,5 = 1.3 i Sp— : \
| BAGDAD 10.7 .5 9.5 + 0.4 . : o5 B : :
| GREEN [ 0.0 .3 GOLGE § wr T f
| VAR P BB 7 5.64 0v2- 1 9.5 7.6 8.6 % 0.1 |
LRI | si6 7.5 8.4+ 0.4 9.2 7.5 8.2 + 6.3
NGB q 35 6.9 727205 | 91 %7 3.4 + 0.3 |
HUAGHIU. .+ 8.3 . ..z %S 2082 b o9p W9 7.6+ 0.5 |
CEblMR. i | 1848 65 7.4 203 | 87 5 7.3 + 0.5
YINHAN . 8.0 6.3 7.4+ 0.5 1 9.3 8.0 8.5 = 0.4 '
| 0RO CHINESE | 7.4 5.9 6.8 + 0.2 | B2 K2 7.4 + 0.3
' 4!_ W10hTh
| 60810 i+ 7.5 B8 28 ¢ e Bl g oy
BAGDAD 8.7 48 15.8:0.6 | L. ' TR
CELLAR & 58 56 w4 | BT %3 5.9 + 0.4
| GREEN 6.1 43 5405 | ou .. P—
| KITPINIH | 5.7 4.5 5.2£0.9 § 56 A& 5.3 = 0.5
| VAR | 6.0 #.2 149 Led 4 5.2 + 0.8
UNGAR P60 2.4 5.0+ 004 | 5.7 4.9 B + 042
HUACHIU | 5.3 4.2 4.9+ 6,3 | 6.2 5,4 5.6 + 0.3
i Y IiNHAN I 5.2 4.0 .62 0.5 | 63 5.1 5.7 + 0.3
L ORD CHINESE | 6,6 4.6 4.6¢ 0.8 | 6,9 50 5.7 + 0.6
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TASLE Il ¢ MEAN LENGTH AND WIDTH OF THE COCOCN I DIFFERENT RACES GF S1LK-
WORM IN TWO YEARS.

TS LENGTH 10T b8 LENGTH WIDTH
oo R S 3 . I ] . S T
; UMGARI 8.0% B.25 ORO CHINESE 7,40 Aubs b
| VAR 8.60 5,15 HUACH i 5.05 5325 }
| KITPINER | 5,03 5.25 SELLAR 7.55 5,75
| Y INHAN .00 5,45 '

TABLE 111 1 WEIGHT OF FRESH AND DRIED COCOONS IN THE DIFFERENT RACES.

: FRESH COCOUNS | 3RAMHES)
b RAGIE S t587 1958
| | OMAX.  MIN. MEAN - 5.0, | MIX.  HIN.  MEAN + S, D.
4
50810 2,34 475 4.93 » Cu2d | . iy A =
BLGDAD 2605 500 HMeSE L Gl e seww  pones 59E T
GREEN GHS B Y e DBl mss A3 e aats ,
| VAR 199 4105 2120015 2006 109 .45 x 0,28 |
| KETPINIH W77 1010 a1 = 0,24 1,95 1,18 1,45 + 0.20 |
| UNGARI 145 0,77 453y 0.0 2.4 112 4,52 5 0.24 |
P CELLAR 1 038 0.61 4011 = 0,150 4 .01 4.0 = 0.24
PHUACHIL ¢ 4057 0,71 0.99 = 0.493 2,04 441 1,49 « 0,10 |
L YIRHAN 128 0,847 0.9 = 0.220 131 130 .54 + 0.48 |
_ORO_QHINESES _jedd. Oufd. __0.95.% 0.6 1.6d 075 1,272 0.22 _J
bt o e . _DBY COCOONS_(GRAWMES). . . j
| coRlO | 0.804 0.509 0,875 + 0.15 | ..... T — g
EAGDAD 9:720" 05358 OsS68 G} s Vi ls Bl _
| GREEN' [ T ThBB8 To508 2 BofB | Giisions cvimsiores cscismivie
VAR | 0.616 0,295 0,485 ~ 0,20 | 0.99¢ 0.325  0.55¢ « 0,10 !
KITPINIH {0,510 0.390 0.456 = 0.26 | 0.552 0.340  0.515 + 0.20
UNGART ! 0,474 0.285 0385 :0.06 | 0,822 0.410 0,556 = 0.%1
CELLAR [ 0,456 0.267 0.370 + 0.0 | 0.A4% 0.330 0,515 + 0.20
VHUACHIU | 0,580 ©.248 0.357 = 0.17 | 0.826 0,440  0.612 = 0.20 |
LY INHAN | 0.464 0.200 0.3% + 0,20 | 0.725 0,510 0.613 + 0,20 |
| ORO CHINESE  0.400 0.190 0.315 x 0,22 0.554 0.270  0.440 + 0.20
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ETUDES TECHHOLOGIQUES SUR LA B4VE DE DIFFERENTES RACES
DE VERS 4 SOIE (Bombyx mori L.}.

Résumé.

Les propridiés technologiques ae la bave des cocons de vers & scle
différent éncrmément en raison de quelaues Tacteurs connus ou inconnus.
Les scientifiqués égyptiens dans le domaine de la sériciculture ont porté
un intéréf spécial a la sélection =t & I'introduction des races standards
de vers & sole et oni dtudid |lefficacitc reiztive des propriétés techno-
logiques de ia bave en vue d'éiablir un programme national visant a 1'amé
lioration de la sériciculture pour augmenter la production de la svie.

Les recherches présentes ont été conduites pour faire une étude
technologique romparative sur |z bave des races sélectionnées locales et
importdes de vers 4 sola de Bombyx meri L.

COULEUR DES COCONS.

La couleur des cocons des eroisements Yinhan, Huashiu ot ve la  race
Gellar était blanc argent , elic était blanc terne pour la race Bagdad.
Lés cocons de races Kitpinih, Gubbio et Var étzient jaune pAle et jaune
doré pour ia race Chinols doré. Les cocons de la rece Ungari dtaient ro-

ses et les cocons de |a race Green étafent verts.

FORME DES COCONS.

La forme des cocons de Eombyx mori est sphériaue , ovale ou cintirée.
Les races Cellar @i Chinois doré sont du premier type tandis que les
croisements Yinhan et Huachiu sont de forme ovale. Les cocons des autres

races sont du type clntré.

LONGUEUR OU COCCN.
La iongueur du cocon varie de #.7 & 10.5 em pour lzs races élavées
en 1957 et de T4 & 8,5 om pour celles élevées en 1958, La longueur mo-

yenno la plus élevée a ¢té celle de Ia race Gubbio.

LARGEUR DU COCON,
La largeur moyenne du cocon varie de 3.6 & 7,2 em dans iles races
élevées en 1957 et dco 5.2 & 5.9 cm dans czlles élevées en 1958, La lar~-

geur moyenne la plus élevés o étd aalie de 1z race Gubbio.

POIDS DU COCON.

Le poids moyen des cocons frals pour les racas clevées en 1958 varie
de 0.761 4 1.936 g. Le poids moyen le plus élevé o €4¢ ceiul  de la race
Gubbio. Le polds moyen des cocons des races éievées en 1958 a varié de
1.574 & 1.266 g et le poids moyen des cocons frzis a 6té celui de la race
Ungari. |l a €té conclu cque l¢ polds moyen des cocons secs a varlé de
315 & 673 g pour l:s races éievées en 1557 et le peids moyen le plus éle~
vé a €té celul de la race Gubbio. Le polds moyen des cocons sces des ra-
ces ¢levédes en 1958 a varié de 410 a 613 mg ot le poids moyen lc plus
élevé a été celul du croisement Yinhan. Le nomkbre moyen des cocons frals
a varié de 500 & S07 dans les différentes races et le nombre moyen des
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cocons secs de 1,470 a 2,395, Le nombre maximum de cocons frais a été
dans la race Chinois doré et ic nombre minimum dans la race Gubbice

LONGUEUR DE LA BAVE.

La longueur de la bave filable variz grandement dans les dif férentes
races. La longueur moyenne de la bave a varié de 250 & 714.4 m pour les
races élevdes en 1957, la longueur la plus élevée a été celie de la race
Gubblio. Quant aux races élevées zn 1956 la longueur mcyenne de leur bave
a varié de 440.9 & 822.6 m et la longueur de filameni la plus élevée a été

dans le croisement Huachiu.

POIDS DE SOIE.

Il a été conclu que le poids moyen de la sode filable a varié de 96.2
4 201 mg dans les races élevées en 1957 et le poids moyen de sole le plus
élevé a 61¢ celui de la race Gubbic. En 1955, le poids moyen de soie a va-
rlé de 116.3 2 235 mg et le poids e soie le plus élevé a été dans le
croisement Yinhan. Le polds maximum des cocons nécessaires pour cbtenlr
1 kg de sofe a été de 2,71+ kg dans ie crolsement Yinhan 2t le polds maxi-
mum a ét¢é de 4.047 kg dans [a race Gubbio.

PROPRIETES DYNAMOME TR iGUES,

La résistance moyenne du filament des races et croisements élevés en
1957 a varié de 57.8 4 538 my/m, [! a éié conclu que la plus haute résls—
tance a ét¢ chez la race Gubbio et la plus haute #lasticité & ét¢ celle de
la race Ungari. La résistance moysnne de |a bave des races &levées en 1958
a varié de 71.9 & 95.8 dg avee une élasticité moyenne variant de 46.0 a
45,5 am/m. La plus haute élasticité a été celle de la race Kitpinih. Il a
été observé que les propridtés dynamométriques diminuaient de I'extérieur

& l'intérieur du cocon.

COMPACITE DU COCON,

Il a été démontré que la valour royenne de |la compacité du cocon va-
rie de 2,914 61 mn dans les différentes races. La plus petite compaclté
a été dans les oroisements Huachiu et Yinhan. La plus haute compacité e
été celle de la race Chinois doré.

I't est clairement évident, dlaprés les présentes recherches , que les
croisements Yinhan et Huachiu ont ét¢ les meilleures races élevées au
cours de ces deux années dlexpsériences. Les caractéres des deux races sé—
lectionnées montrent une supériorité dans la résistance de la bave , le
polds de la sole et le rendement en soie ().

{s} NDLR - Le Seeréiariat Général précise que les textes et chiffres olids
sont absolument identlaues aux documents regus de la part des auteurs.

The General Secretariate points out that the texts and the figures here~
issued are absolutely the same as the ones appearing in the authors' docu-
ments.
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lleme CONFERENCE TECHNIGUE SERICICOLE INTERNATIONALE
MURCIE (Espagne) ~ Avril 1960

SEED PRODUCTION IN INDIA

submitted by Mr s. T. JANAKIRAIAN (India) (*).

The crucizl role which seed sroduction plays ,
in determining <the success or otasrwise of cocoon
cron  has been very well recornized in India  as in
other sericultural countries =f the world. Stabili-
zation of cocoon harvests and standardization of the
same, are the twin objectives which the sericultural
workers in India have set to achicve in a measurable
time.

The importance which we haive sttached to "Ssed
Production" in India will be ovident from the faot
that 1in the nation's Second Five Year Plan, (we are
now running the fourth year of this Plan) we had
allocatsd 42.7 % for sssd production from the total
outlzy for development of the sericulture industry.
A working group for sericulture industry s which re-
viewed the work rscently has now suggssted that in
the Third Five-Year Plan, it would Y& neoessary io
further amplify the useful work ~lready initiated
in the direction of rnationalization of sszad organi-
zations in the different St-tss of Indin and has
suggasted +that the cutlay might be incrzased +to
47.5 % of the total sxrenditurs on sericulture.

DURTHG HINETESWTH

It would not perhaps be rebundznt if we recall
here that in the 19th Century, the s2:d supply orga-—
nizaticns in India were quits capable of meeting not

{#) Mr AL T, JANAKIRAMAN, Secretary , Central Silk Board ," 95-B, Marine-
Drive, Meghdoot, BOMBAY-2 (India).
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only the internal demands but were sven able to sup-
ply seed to foreign countries. We have it on record
from the book "La Cocon de Soie" of Duseignous Klé-
ber; that exactly a century back i.c. in 1860 4.D.
two Italian sezd producers viz. M.M. Orio and Conso-
no , were =able +o obtain 25,000 ozs. of silkworm
seed at short notice from Kashmir and the seed is
sald to have been declarcd sound by pebrine cpidemic
swept through the Valley of Xashmir in 1878 and com-
pletely wiped out thz extant indigenous race of silk
WOoTrms.

In Uysore and West Bengal , which are the other
two leading sericultural States of Indiz, the indus-
try survived becausc of the inherent vitality of in-
digenous races. While the Government of the day was
cware of the important role which seed supply played
in successful sericulture, yet attempts at rationa-
lization of the sezd organization were fow and far
between. BEven a Statc like Ja .mu and Kashmir , which
is so ideally suited for thc rearing of uni and bi-
voltine races of silkworms , had perforce to import
ner entire requirement of sesed from Europe.

It was only during the Sccond World War that
attenpts were made by this State +to beoome self-
sufficient in regard to sse¢d reguiremeant. So far as
" Mysore State dis concerned ; a dsfinite step forward
w2s taken in 1922 when for the first time Fy hybrids
between indigenous famale =2nd Chiness or Japanese
male moths were introduced. Bengal howsver continued
with her indigenous races Fistari, Chotapolu and Ba-
rapolu till 1%40's when fixed hybrids like ¥ismo and
Mistid were introduced.

The Sericultur2l areas in India can be classi-
fied in three broad types conforming to the climatic
conditions : -1) Kashmir type : covers regions like
Janmu and Kashmir and Himachal Pradesh which are fa-
voured with temperate climate -~nd marked szasonal
changes 3 2) Mysore type : covers regions of ysore,
Madras, Andhra and Kerala characterized by tropical
climate with moderate <temperaturz throughout the
yesar; 3) West Bengal type : Assam s Bihar , and West
Bengal with tropical climate with high temperature
in summer, In Kashmir region due to severe cold in
winter , mulberry trces are 2xposed to nature and
thus are forced +to hybernate. Kashmir type climate
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is suitable for univoltine breeding while Tiysore ty-
pe for multivoltine rzces and West Bengal also for
multivoltine races. The orzaniZation for sced pro-—
duction in India is therefors designed to mect +ths
requirement of diffsrent re ions and for differont
seasons. The total requirsnsnt for mulberry silk-
worm seed per amum in Indis are estimated at 30.9
mill on grams and those of non-mulberry wvarieties
are placed about 17,/01 willion grams. The proesent
production of the sxanined seced of aulbsrry and non-—
nulberry type represent only 46 par cont and 6 per
cent respectively of the total annual demand. The
seed organization is therefore being  organized o
meet  the requiremcnt of Indian rearers. The seed
organization in this country largely consists of
basic sezd farms ror raising P; secds, hill rearing
strtions for preservation of stoeck races and produc—
tion of P, seed , nuvltiplication of P, seed through
the agency of selected rearers and government grai-
nages and aided programmes for production of indus—
trial seed. There are six zZonal stations and one
main silkworm station that are now being placed un-
der the programme of integrated rearings.

It may be stated here that, the actual attempts
at rationalization of our sced organization in the
different States commenced in 1942-5C whan the Go-
vernment of India constituted the Central Silk Board
to be in overall ch=rgs of the welfare of the Silk
Industry in our country. Bver since then our program
me has proceeded in two distinct phases : 1) Short
term programmes and 2) Long term programme.

This has essentially = short term perspective
and has for its 2im 5 main objectives as details
betow ;

a) Increasing the production of examined seed
and bridging the present gulf betwecen regquirament
and production of exanined sesd in the dif ferémt
States. '

b) Extending of hybrid technique in grainage
programmes.

¢) 4dmelioration of exotic rmoes of silkworm” by
having recourse to hill rejuvenation.

d) Improvement of indigenous silkworm races by
pure line selection.
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e) Introduction of sead legislation +to prevent

It would now be appropriate +to dezl at length
the progress achisved by us in each of +the 5 phoases
indicatad above :

a) Increcsing the production of sexamined sced.

Annual requirensnts of seed as also the produc—
tion in three major sericultural states of India are
furnished in annexure I. It would be ssen that our
total annual reguirsment is of the order of 10,90,000
0zs8. of which we are at present a2ble to supply
4,77,343 ozs. or roughly 43.4 % as e¢xamined soed.
While we are happy +that a significant improvement
has besn recorded in =211 the States in ragard to the
supply of cxamined seed sincc 1948 , yet we cannot
help observing that much ground renains yet %o be
covered. It will be significant %o note that in My-
sore State the production of sxamined sesd was only
about 35 % of the recuirement in 1646 whersas in
1958 it has reached 47.9 %.

Similarly in the erase of Jan-u and Kashair
State, the total dependencs on importsd seed , which
was the condition obtaining before thz Second World
War, has been completely liquidated and this State
has now 4 Government Grainages which among them pro-
duce more than $5 % of the total reguirement of seed.
West Bengal also has made considerable progress and
at present produces about 19 % of sxamined seed.

While on this gquestion of increasing the pro-
duction of examinsd seed we have to state that we
are quite aware of the need +to aim ot bigger units
of seed production rather <+than 2 large number of
small units. Yhere efficienecy is so inextrieably
linked with largeness of a unit; naturally , a coun-
try has to have recourse to larger grainages so that
the qurlity of seed mzy be 2t its highest. However
in a country of distances 1like India , and with a
multiplicity of cocoon crops per year ; the problem
tends to become =2 bit more complicated and psrhaps
wisdom lies in creating the saininmum number of grai-
nages without 1in anyway impairing their production
efficiency. We are moving 2 bit cautiously in this
regard and are trying to establish an harmonious set
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up of gralnages, which , while not sacrifiei ey
efficiency will at the same time serve offoe
to reach the farmers in the renotest corners o
sericultural St=tes.

b) Extending hybrid technigus.

We have no doubt n number of indigenous silk-
worm raees. While they are quiteo hardy and can
#ithstand +the unfavourable climatic Ffrstors s vet
they cannot be deencd commercially quite potent. The
shell-content, clsanness and neatness faatures have
been very limited in thoir eascs and  the eall was
naturally for wors useful races. "Hybrid era" in
sericulturc industry had commenced frirly carly in
Mysore State and s 2arly as in 1%22 , crosses bet-
ween thé indigenous ¥ysors rnc: =nd Chinsse or Ja-—
banese races Were porularised in this preanizr State.
At present =lmost =11 tho crops raised ars only of
Hybrids of the type rsforred to carlisr.

West Bengal also has mnde significant progress
in the introduction of hybrid technigue. This Stote
has already got 4 fixed hybrids cailed Nismo , Nig-
tid , Ichhot and Itan , all of which are decidedly
better than the indigenous races. However in the
course of thc last few years +they have deteriorated
and the sericultural workers in +his State aTe cur-—
rently busy evolvinz some more fixed hybrids. 3Beszi-
des this State hns nlso resortsd to Fy crosses bet-
ween the indigenous Nistari ané the cxotis uni or
bivoltine races since 1955. From = production of
357 ozs. of Fy hybrid seed in 195¢ , the output in-
creased to about 2710C ozs. in 1938-3%. TIf the tar—
gets achieved were nct more slgnificant it was due
to the non-availability of o¢xotie uni ~nd bivoltine
races as male componcnts for the crosses. West Ben-

al has already initisted an laportant schemns to
solve this problem anid a number of farms for raising
unl and bivoltine cocoons are ia the process of or-
ganisation,

In so far as Jammu and Kashmir is concerned it
1s %o be stated that "Fy era has 2lready commenced
and during 1959 rearing season two important crosses
of Japan wers tried viz. Taihsi x Choan and Hoko x
Shingyoku. Thzs yigld of green cocoons which was
625,000 kilogrammes (17000 =auads of 37 kgm each) in
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1959, rose to 8346.200 kg (22.500 nnunds of 37 kg each)
in 1959, recording an increasc of 17 % nbove the 1958
level. This State is now actively 2atering the "y
era" and has already taken 2 number of steps +to as-
sure a continulty of races for prauaring effectivehy-
brids.

In Assam and the Punjab also ths ¥, hybrids are
popular. In short Sericulture in India is definite-
ly in the F, era and the question before us now is to
improve %the components in th:ise crosses and the sieps
talzen by us for the same are given below

) Amelioration  of exotic races through hill
re juvenation.

¥e have at present a nunber of exotic races of
silkworms from Japan, Chinz and Francs 2nd Italy and
they are being used as male componsznts in the prepa-—
ration of ths commercial hybrids in India. Needless
to say , these exotic races deteriorate considernbly
after a few generations of rearing in the Grngetis
plains of West Bengal or in the plateau of Ilysore .
With a view +to retain their vigour and wvitality,
a process of "hill nmslioration" is being rasorted
to. Hach of the sericultural Stutes in India has
started one or two hill rearing stations at eleva-—
tions ranging from 4000 ft. +to 6500 ft. above mean
sea .level. The exotiec races ars reared in these sta-
tions =as P, stock and releasad rperiodically for
multiplication _in the farms locatsed in the plains.
This Hill amelioration has to n great extent mitiga-—
ted the loss of vigour of the sxotic races.The tech-
nique is however being perfected.

d) Improvement of indigenous stlhworm races.

While hill amelioration has been adopted te re-
tain the vigour of the exotic component of %he com-
mercial hybrid, we have simultaneously tsken suita-
ble steps to improve +the indigenous female compo~
nent. Pure line selection technique has been adopted
and in Uysore work has besn under progress since
1649. The parcent of flcss hns been reduced from
21 % to 14 % and the shell comtent hns been increa—
sed to 17 % while the neatness percent has risen
from 60 to 78%(results from the Central Sericultural
Research Institute, Chanaapatna). We have also succe-
eded in obtaining a perfectly pure white race of silk
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worm from the indigenous golden yellow pure Ukysore
races by subjecting the eggs to shock trsatment at
5% C. soon after oviposition. This white Tnce has
given a rendita of 1i.2 in filatures in 1958 (re-
sults obtained a2t Central Sericultural Research Ins—
titute, Channapatna). Further studies ars now under
progress to =23sess the precise potentinlities of
this racz as the female component in our commercial
ssed.

The Stzateghave also started ths basic secd fhrg
for the raising of P, and P, generations of ths in-
digenous races. Considerabls headway has besen made
in both “lysore and West Bangal States.

e) Introductisn of zzed
ew

legislatiasn  to prevent
production cnd scle of unaxor

ined sced.

We have made considerable progress  in this re-
gard in India. So far as Jamnu 2nd Kashoir Stats is
concerned, there is no nzed for such legislation as
the entire ssriculture industry is o state monopoly.
The production of sced is done in 4 Stonte Grainages
ifysore State has alreaady enacted an act callsd "My-
sore silitworms Sesd (control ~nd istrivution) Act
1952". The seope of this act has beocn further axpan—
ded to bring the entire seed producticn under its
compass. The Punjab, iadras and Andhra Pradesh Sta-—
tes have also similarly passed ncts prohibiting the
use of unexamined se=zd. The seed production machi -
nery in other States is besing p spared fer passing
of similar acts.

<, LONG TERYK PROGRAMIE.

While the foregoing is an account of the pro-—
gress we have achicved under "showvt term'" programme
which is "ore of an expedient nnd aneliorative natu-
Tey, We have ~t the same time initisted sters to sol-
ve some of our seed problems on a permanent basis.
In this we are conscious of the linitations of the
scope to further improve our indisenous r~ces by pu-
Te line selection and have accordingly decided to
improve them, if possible, by hybridizastion and sub-
sequent fixation of the hybrid. Hoppily we are not
without experience in this fiecld. As zlready stated
earlier, West Bengzl State has made considerable
progress in this rzgard and has already evolved a
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nunber of fixed hybrids. At present =2

workKers =zre cngaged in thse
ve suitable fixed hibrids

aunber of our
different States te evol-
with the 1ndigenous races

as one of the ccmponants.

The next 2nd moss siznificant stepr is the si-
nultaneous commencemens of breeding sxperiments for
the evolution of suitable uni 2nd bivoltine races
in the Central BSilkworm Secd Station , Srinagar
(Kashmir) (Central Silk Board) =nd the zonal sta-

tions in the States. idopting the
ding technique a number of

says ars currently under
awsre tnat this process is
happy to be able to sitate
this work in India and are
and enthusiasm to the

conventional bree-—
sxperimensal breading
progress. While we
necessarily slow, we e
that we have commenced
lcoking forward with hope

es—
are
ar

successful evolution of suita-

ble uni and bivoliine races in sur Szatos.

ANNEXURE |

tate Annuat Demand (ir ozs.)
Mysore &,G0,000
West Bengal 2; 40,000
Jammu and Kashmir 50, 00C
Total 1, 9C, 006

Production in 1958 (in ozs.)
3,83, 000
46,000
48, 343
4,77,343

L'INDUSTRIE DU GRAINAGE EN INDE.

Résumé.

En Inde, 30,9 milllors de grammes

de graines sont nécessaires pour

ITélevage du Ver & soie du mirier ¢t 17,01 millions de grammes de graines

pour |'élevage des Vers & sole sauvages.

La production actue!ie représente seulement 50 § de la demande annu-

an

ce

elle. Le grainage dans

tionnées et spéciallisées, dans des st

vays ¢st surtoui réalisé dans des fermes

sélen-

ations de montagnes ou |'on conserve

les souches et dans ics ateliers de grainage gouvernementaux.

Un programme & long terme et un programme & court terme
sur pled par le Central Silk Board pour

Inde. Ces programmes ont zn vue :

~ llaccroissementi & la preductieon ce gralnas saines,

-~ [lextension de la ‘echnioue d'hybridation,

- l'amélioration

les montagnes,
~ 1'amé!ioration
- ['étude

dlune légisiation

qui préviendrait

ont été mlis
s dévcloppement du grainage en
des races exotiques, grace a la régénérescence dans

des races indigénes par ia sélection en ligne pure ,

la production et la

vente de graines non contrdlées.
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SELECTION OF CROSSCVER VALUE BETWEEN S7E7op
AND YELLOW IN THE SILKYORM.

By Mr Haruo EASHIMOTO (Japan) (*)

L. THE SELECTION OF CROSSOVER VALUE BETWEFRN
Striped AND Yellow.

The crossover value of almost 211 the genes 1ir
the silkworm have been known to be subjected to an
exceedingly wide range of variation. Only a few in-
vestigations, however, have been underitaken with the
purpose of elucidating the causs of the variation.

The standard value between Striped and Yellow
as reported by Tanaka, is 25.5 %. An individual va-
riation occurs , as in other genes , in the case of
Striped and Yellow , The result of selsction of
crossover value between the two genes , carried out
by KOGURE, showed that the high series selected gave
a crossover value of 24 %5 , and the low series of
12 %. Since 1in o certain crossing experiment per-—
formed by the presznt author with another “urpose
in mind ~ remarkable variation in crossover value
between Striped nnd yeijow was observed to have been
taken place, series of selecting experiments were
undertaken. The starting “aterinls of the experi-
ments consisted of 11 races , some »f which belong
to the practical races now in usec in Japnnese seri-
culture, and others came from the races preserved in
the Sericultural Experiment Station. Some of these

{#) Mr Haruo HASHIMOTO, Sericultural Experiment Station, Ministry of Agrl-
culture and Forestry, Matsumoto {Japan).



racas bear bhotk of ths genss ; Sériped and Yeliow ,
others carry rnons and the rest c¢ither one of them
By making these races twn kinds cf crossss , Striped
Yellowx normnl andl Strigsed x Yellow , were raised.
The resulting heterozyzous .eriped Yellow Fi male
was backcrosssd with normal femals. Twelve crosses
obtzined from +th:z backecross were submittad to the
selection of crossover vailue. Ivary suaccsodd

ration was r-oised by inbreeding the segroga
ped Yellowmale with the segregated normal female,
Selection was performed in two directions, on in the
increasing and the other in the decreasing. It was
revealed that the effect of selzction in the increa-
sing line wn3 counsnicuous for a nunber of early ge-
neratlons, while =ny 2ffect was scrrecely visible in
later generations ranging from the 10th {0 the 12%h
genzratlon. The aspset of wvariation in crossover
value 1n the incrsasing line was highly stable ~2nd
showed no differsnce in the variatiorn for the 3 goene-
rations. The mode of the value for these generations
was found to be from 37 to 39 % n~nd the largest value
was 43 %.

Selection in the decraasing dirsction gave a re-
markable reducticn in crossover value for the first
7 generations. In the later gonerations the effect of
selection bacame less consplcuous. The result of ob-
servation in 3 genserantions ranging from the 1ith to
the 43th generation showad +$hnt the variation in
croszover value 1s highly stable, and each generatlion
gave the same asrect. The mode of erossover valus ob-

tained between Lhe 1ith and the 13th goenseration. wns

from 5 to 7 % and the smnallest value was 3 &.

From the above—mentioned result it nay be con-
cluded that crossover walue , once fixed , scarcely
suffers ~ varintion.

2. CRISSING RXFERIVINT THY CROSSOVER
VALUE SELECTED “IMES.

Since two distinguished lines in relaztion to the
crossover value htetween Striged and Yeliow seemsad
to have been established , a crossing experiment was
undertaken to ascertain whether the two lines =~are
really genetically fixed or not, and +to observe the
crossover value in the resulting F4. The mode of
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crossover value in the resulting F, was 20 % , being
intermedinte between those of the parents. The cross-
over value in the F4 showed & very narrow range of
fluctuation. This fact might be considered to show
both varents homozygous as to the crossover value
genes. The backcrosses of the Fi Wwith eilther one of
the parents, however sy 8ave a wide range of varia-
tion in the crossover value.

3. THE RELATIONSHIP BETWEEN CEOSSING QVER  AND
THE REARTIG TEXPERATURE.

Concerning the effect of rearing temperature
of larvae upon crossing over between Striped: and
Yellows only studies by KOGURE and by KAWAGUCHI have
so far been communicated. Theair conclusions, however,
seem not to be consistent with each other. According-
ly, the effect of rearing temperature upon crossing
over was Investigated by utilizing the two selected
lines which have been dessribed above. Three lots of
constant temperature, 22, 25 and 28° C. were applied
to the larvae during a period ranging from +the be-
ginning of the 3rd instar to the cocooning stage of
the 5th instar. Each temperature lot contained from
11 to 18 crosses. As a result , no difference in
crossover value was observed in the increasing line ,
the values being arproximately equal in the 3 expe-
rimental lots. The decreasing 1line showed also no
difference 1in crossover value due to the variations
in the rearing temperature.

Consequently , it might be concluded +that +the
‘earing temperatures have no prominent effect wupon
inducing variations in crossover value.

SELECTION DU TAUX DE CROSSIHG-OVER ENTRE ZEBRE ET JAUNE
CHEZ LE VER A SOQIE.
Résumé.

L'auteur essaie de fixer la variation du taux de crossing-over.

Aprés irés peu de générations, il a obteny trés peu de lignées présen-
tant une fixité de ce caractére : 43 4 pour lazs lignées & fort crossing-over
(10 & 12 générations) et 3 ¥ pour les |lgnées & faible erossing-over (7 gé-
nérations),

L'auteur a escayé ensuite de recroiser lns lTgnées obtenues faibles et
fortes, il conclut que les parents sont homozygotes. Les températures a'é|e~
vage n'ont pas d'infiuence sur I'expression du caractére dams toutes les
[Igndes,
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I1eme CONFERENCE TECHNIQUE SERICICOLE INTERNATIONALE
MURCIE {Espagne!) - Avril 1960,

BIOLOGICAL STUDIBS ON CERTAIY RACES

OF THE SILKWORM, Sombyx mori L,

By ir WA, JASSAYEIY and ifr TLEL CHARAWY (2.4.7.) (%)

THTRCDICTION

The renes of silkworm Sombyx mori b. are ef ther univoltine, bivolt|-~

ne or polyvoltine. The texoromists conslder thai these characters are
shanged owing to the environmental sonditicns. The urivotiine races or
annuals, have one generation in the year, the grains or sggs deposited by
the moth in spring dc not in fact hatsh out wntil the following spring ,
having passed the summer and the astusn in aestivation and the winter in
hibernation. In the other breeds , the 2g9s can hatch vary soon after
being deposited because there is nc pause in the cmoryonic development ,

thus allowing repreduction of successive generations in the year.

The local breed Tn Egypt , was 2 race ealled "Masry" , which gives
yellow cocoons , coarce grains, morcover it was failure in giving good
quaiity of raw silk. This bresd had disappeared from Egypt after the pe-
brine epidemic spreading from France in the Iatter half of the last cen-

tury,

Many silkworm. races, were imported to the Egyptian sericulture da-
partment and were distriouted without any test fer their superiorlty in

the quantity and quality of siik production.

The present irvestigations were earriod out  in the faculiy of agri-
culture, Ain Shams Lriversity and Sericuiture Sention » Ministry of Agri-
cutture, to maks a comparative study on certain characters o soms seleaw
ted Imported ranes ~f silkworms especially their adeptanility to the lo—

{#) Mr M.H. HASSANEIN, Ph. D. London, Rlant Prctestion Department, Facul-
ty of Agriculture, Ain Shams Unlversity,and Mr F, EL CH&RAWY, M, Sc., Aln
Shams Sericulture Department, Ministry of Agriculture. EL CA!RD {Egypt).
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cal environmental conditions. Euch racer had been given sufficient study
to be accustomed to its special characters «no from the results obtained
w< can choose the most satissastory race for breeding in Egypt.

CHARDBIM {4925) carried cut a ciological study in France on certain
silkworm races and aoncluded from his study that the race Var {s conside-
red as the pbesi rave fcr for breeding in Europe, especially France. VAGO
(1951) made his observations on the cause of the unsuccessfu! , summer
rearing of silkworms. He men®ioned that the high enfeeblement and mortali-
ty were observed in the successive summer rearing. They ware atiributed to

t

physiologica! factors ; foo¢ amo climate , but VASG's investigations put

forward two distinet eiiological faciors :

2) The mortaiity wes caused only by a nighly infectious diseases
which was favoured hy the succession of rearings.

b) The food and climate Tantors caused only the enfeeblement of
worms and the decrease of the silk yield.

SCHENK and LEGAY {1951) presented & study of silkworm layings of
which the Toliowing characters were measured

1) Total weight of he laylng (P)

()

3) The Individual average weight ; p -

2) Total numbzr of laying eggs

=

First It was pointed out that layings with lighi eggs and layings
with heavy eggs could be separated , then theauthers prooved that each
laylng the total weight of sggs Mand the total numier of eggs N of each
laying were strictly <onnected -—— 0.904. LEGAY (1954) carried out Iinves—
tigations on the veriaticns of three gusit itative characters of the egg
laylng { the number of zggs. the total weight of the 23¢ laying and the
mear weight of the sgg. . He concluded that thesc variations could be de-
cerdent frem different physioiogical and gemetical congitions. MISTICHEL-
L1 {1955) studied the greater and lesser diameter of the rocooms and the
2gqgs of somz races of the silkworm. His results indicated 1ihat both the
characters show an evident diversity under favourable seasonal condi-
tions, LEGAY and BAUD {1958) reported that the duration of the necessary
and facultative periods of alimentation cxpressed in number of meals were
clearly different between the races of the thres moulting und  fourth
moulting during the last stage only. The weights of cocoons , the shells
and pupae were lighterin three moulting than in the fourth moulting ra -
ces. The gonderal dimorphism lirked to the sex egually important in these
races. The siik seceretion 1s proportionally mere active during the last
stage amcng *tne three moulting , then the fourth moulting races. The total
weight, the number of cgys laid and the average weight of an egg of the

three moulting races are smal!ller than in the fourth mou!ting ones.



The silkworm races usud in ihis study were the standard breeds in ma-
ny countries In the world. During 1957 and 145 breeding of the differcnt
races were carried out in the Faculty of Agriculture, Ain Shams University
and in the Sericulture Department, HMinistry of agriculture, Byypt. The ra-
ces usod in these investigations were @

1957 1958
1~ Sobio
2 - Zagdad -
3w reen -
4 - Vap Var
5= Ungari gelpspinner Ungari gelbspinner
& - Cellar weibsplnner Celiar weibspinner
7 - Kitg Inlh crxopia Kitpinih srxepls
8 - Oro chinese Oro Chinusc
9 - Yinhan x Huachiu Yinkan x Huachiu
10 - Huachiu x Yinhan Huachiu x Yinhan

The Gobio, Bagdud, Green and Var are consldered as local races. They
wero bred In Egypt since the establishument of ihe Sericulture Department ,
Ministry of agrieulturc in 1926. The races Ungarl gebspinner (4) , Cellar
weibspinner (C) were imported uy sir mail from  the German Sericuliurc Re-
search Stat lon, Germany. Kitpinih erxopia wes Imported from the Sericultu-
re Laboratory, Ministry of Agriculiure, Grecee,The hybrid Yinhan x Huachiu
and Its reciprocs! cross were imported from China.

The races Gobio (0), Bagdad (B) and Green (U) were Fighly Infected by
‘the pebrine eplidemle during the year 1858,

ey

THIDES,
INCUBATION,

Many fastors-must be consldered carefully before making sel sction of
the Incubation of silikworms eygs. The most Important factors are the lccal
climate, the specics and the yrowing conditions of the mulberry trees In
the lonality. Incubation in the righi period 1is an important measure for
enabling thc emtrycs of silkworm =ggs io develop normally and the mzatured

mulberry leaves can be cbtained In the proper {ime.

The grains of the different bréeds were weigned and packed an a

smal | paper boxes with nusclin cloth fer ventilation.

Incucation tcok place in an electirical incubaior suppiled with a
source of humidity. The temperature during the Tncubation puriod ranged
from 23° to 257 G, and the humidiiy Trom 75 tc 30 % relative humidity.
The packages were provided with a mash cloth in the last twe days sc  that
the hatched larvae might penctrate the cloth and leave the cggshel! belnd,
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A few tender top leaves were plucked from the mulberry trees and put over
the worms. They crawl up the leaves gradually, then they were removed with

the worms to the rearing ireys.

REARING METHOD.

The rearing method musi be in azcordance with the principal proper=
tles of the various spselcs of the silkworms and properly controlied , so
that the different breaods shcuid not te rmixed with each other during the
rearing poriod. Important pcints of 4zchnical treatments were noticed in
rearing, Disinfection znd antidiseases sanitation are very important mea-
sures against silkworm diseases. The rearing rooms  and implements were
disinfected, Environment sanitation ouring rcaring stages were perfectly
treated , precautions were taken againsi possibilities of infeeiing the
silkworms with certain eoldemic disecasss which may be attached to the mul-
berry leaves in the orchards. The rcaring room  was twelve meters by six
and five meters in hight from the floor to tha coutle seeling. The windows
were on each side tor the ventilation and light, tut the dircect rays of the
sun upon the rearsd worms wes looked tc be avoided. [t was quite sufficient
for brezding 24 grammes of grains. The wooden frames were supplied with

four trays, caeh frame 2 meierstby 20 centimcters with a boarder of sea-
soned wood and was linked with 2liéan oooer which weps chanacd dayly.Thz va-

ricus oresds of silkworms in the JiTfarert rearing ¢ i
. rave di re
rsquirements, so it was nenossary to foed therm  with nrgrerly megurgg eﬂ-

ves, rot too tough nor toc iender. The multerry lesves were supplied to

the werms six tim: dally. The malberry leaves wers given ic the first and
sacond [arval instzrs as =tripes, afterwards ths diet was distributed in
a manner that ths larve do not suffocate. Dried lezves and faeces  were
removed at different intervals by using mosguito nceting In the first lar-
val instar; and perforated wsapers with suftficisontly large holes for  the

dther instars.

SPIHMING.

A stikworm zats inceussantly sonsuming morc food during the last week
than in all ths rest of iis [ire., Graduaily I[ts acpezrance changes, which
indicates that the silk glands are preparing the silk and the worm is rea-
dy tomake its cocoon.Jusi oufore the silkworms reach this stage, bunches of
Casurina branches were placed zlcng the *rays, the toos being towards each
other to ferm a series of arches. Whan thousancs of silkwerms eveauate,
the rearing rooms becomes damp, so it is esszntially that it should be
well ventilated and fresh heaps of quicklime were piaced, in the corner of
the room. The silkworm afier chcoainag the suliz2biz suite for spinning, it
starts to emite Trom its body a think visrous protein whieh solidifies
on contact with a2ir intc th: silk bave. Befcr: making the actual cocoon
the worm omits a coarse thruad which attaches frem one suppart to another
ety net from  the miduie of

until after five cr six hours , [t makes

whieh it spins lis cocaen.



BREED ING.

The elected cocoons for breeding were removed, strioped of the rough
floss and carefully strung together. in long "necklacus" which were hung
from hooks in a dry warm aftsr cmergence of the moths, the males scck the
females and they mate. The couple moths were then transfered by the wings
to trays which were carried into a quiet room. Ai the end of the mating
periods the moths were separated and the females were placed in paper
bags wherc they lay their eggss

SUFFOCATION AND DRY ING OF COCOONS.

It Is necessary to kill the chrysalisis of the seiected cocoons for
the seric bave test before its transformation as when the moth pierces
the sheath it renders it unreeslable. The simplest and casiest manner has
been found to be submission of the living cocuons to the action of heat ,
for this purpose we used the dessicator, |t comprises essentially a fan
in'the drying chamber in .which the fresh cocoons wers placed, to maintain
a constant air current through the mass of the chrysalides, which sarries
away the products formed during dessication , humid and volatile substan-
ces and a stove for heating the air driven by the fan., Dessication was
started at a temperature of 50-60° C. Aifter dessication the cocoons were

kept in a dry storage.
RESULTS,

The femalos deposit their zgys in the ey laying paper bags after
mating. The eggs very zccording to the different races thay are sither
adherent or not adhorert. In the present investigations the cggs of the
race Bagdad are not adherant, while the esygs of thé other nine rases are
adherent.

" The weight of the ¢ggs varies in the different races. A study of the
data shows that the nurber of grains ranged batween 1331 to 1787 in one
gramme in the tested races. The eggs in one gramme in the experimented
races were : Oro Chinese 1787, Huachiu 1624, Var 1386, Sagdad 1457, Unga-
ri 1387, Goblo 1380 and Cellar 1339.

The eggs of silkworm Bombyx mori L. are yéllow in colour after ovi-
position, then their coiour changes gradually after two or three days in-
to grey. The solour was greenish metallle gréy in the races Gobio , Unga-

rl and Cellar, while it was metalic grey in Bagdad dnd.Kitpinih. in  the
Var, the colour was pale metalic grey, and greemish grey in the race Green
and Oro Chinese. The cross breed Yinhan and Huachiu the colour of their
2Jg5 ‘Were Copper grey. .
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stadia ranged from four tu six days. The pericd cfthe fifth stadium ran—
ged from four to ten days during the two years of the experiments.

Growth : The repidity with which the process of growth takes place
andthe increase in size and weight that accompanies it , is particularly
evident in Fig. 2-3. Growth Iis however interrupted at each-ecdysis and
just after this process occurs an appreciable fall in weight takes placa.

The increase in weight of the silkworm varies according to racial and
other environmental ccnditions. Aftep hatehing the average weight of the
silkworm ranged from 0.4 +to 0.5 milligrams , the weight of larva in the
first instar varied from 4.0 to 8.4 milligrammes and in the second lnstar
the weight was geiween 17.C and 33.2 mgms. The weight of the third ins=
tars ranged betweon 118 and 120 mgms , while was ccetween 575 and 977 mgms
in the fourth instar. The average weight of the mature larva ranged from

2.8 to 3, grammes.

A comparison of the larval weight of the different races showed that
the larva of the eross breed Yinhan was heavier in weight than the larva

of the othzr strains.

SFINN ING,

The change from the larva to the pupa usually takes place after ces~
sation of feeding., The larve deszris the muloerry leaves and wanders in
searnh of asuitable site in which 1o undergo the pupation. The contents
of the digestive canal voided and the body becomes contracied and disten-
ded. The larva uses the substance contained in the sericretries for the
splrning of its cocoon. [t emits from its body 2 thick viscous proteln
solution which solidifiss in contact with air into a thread of sitk calied-
brins, tut when cemented together by the adherent material constitute the
silk fibre, Before making the actual cocoon the worm emits a coarse thread
which attaches from one suppori to another until after Tive to six hours ,
it has madc a safety net from the miduie of wihich it spins its cocoon then
it sterts to construct the cocoon by seripositing the thread over itself
in the from of Fig. 8 sctting down little bundles of thesc doubling on
every part of the cocoon.

The cocoon of Eombyx mori L. Is generally rogarded as making provi-
sion for shelter from advarse elements of the worm, immobitized during its
eritical period of pusation. |4 Is elearly observed from Fig, 1 that the
pupal period ranged between six and nineteen days in the different races.
The average weight of the pupa in the different breeds is illustrated in
Fige 4 |t ranged between 435.4 and 226.6 mililgrammes. The highest mean
weight was in the cross breed Yinhan 132.3 for the races reared in 1957
and the highest mean waight was In the cross breed Yinhan in 1958, it was
229.9 mgms and the least mean weight was in the race Oro Chinese 221.6

mgms.
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Coefficient of variation of the mean weight of the pupal weights of
the ten breeds shows that the highest veriabiiiiy was swong the race Un-
gari i.e. 51,4 #. The races Kitpinih, Var, Huachiu and Green were noxt
regarding their coefficiunt of variation, 40.72, 35,88, 36.21 and 34,15 3
respestively. The strains Bagdad, Gobio and Sullar were next to the pre-
vious races as their coefficient of variation were 24.68, 24.75, 21.46 0
successively. The least coefficient of variation was among the race Gro

Chinese, 9.32 %.

The average pupal weight in the two yocars ranged from 195 to 244 mii-
ligramnres. The highest mean weight of the cuoa was in the race Kitpinih
241, and the least mean weight was in the race Oro Chinese and Cellar ,

their weights were 195.4 milligrammes.

The characters for sox differenciation in the pupoe are iocated on
the iwo postcrior segments of the acdomen (Fig. 7). Determination of the
female pupa is fairly simple and can be positively identified.

THE PELADE.

The crust of the cocvon ls formed by various laysrs of bundles more
or less solidly interplaced together. :The internal layer which envelopes
the chrysalis is termed the pelads. Thils layer is censidered as a waste
silk. Its weight in the different races, it was from 4 to 128 mgms with a
mean value from 14.2 to 29.9 mgms. It is clearly shown from Fig. & that
the highest mean weight of pclade for the races reared in 1957 was 29,9
mgns in the race Gobio and the least mean weight was 10.5 mgms In the race
Orc Chinese. As for the races rearcd in 1938 the hlghest mean weight was
18,3 mgms in the race Oro Chinese. The cocfficiant of variation of the
pelade weight was higher in the first e xperimental year ; than the seeond
year and this may be due to the adaptation of the imported races or may
be due to the infestation by the pebrine epidemic discase in the local

breeds.

IOLOGTOAL WATIRE OF THE C2000K,

Uy
=
=

According to CLREON! (1946), PIGORIN! stated that the production of
silk is a synthetic method by which the worm during its iarval period
disposes of the waste prodests of the scisaion of alimentary altumins
which atherwise would becomsz a somrce of intoxieation, basing this theory
on the obsurvations that the excess predwcts arc transforred inio inio-
cuous compounds (hippuric and glycol) which do not iake place in the lar-

va of the silkworm.

The construstion of the coccon could thus oe regarded as resulting
from the necessary elimination of toxic products and some confirmation of
this thsory would be derived from the fact that the mature worm secretes
its silk even under the most unfawouracie coniitions for spinning a co=

coon.
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Secretions of the silk bave does not take place by construction of
serictries, but passively by the movement of the worm's huad which a2ffects
a continuous exiraction of the thread, little by Iittle as the thread al-

ready becomes used up in construction of ithe cocoun.

THE SILK GLAND.

The silkworm has two serifie glands or sercitries, They have threc
distinet parts, pesterior, median and anterior known respectively as the
secretory canal, the raservoir and the exeretory canal,

The dimensions of the differant paris of the silk gland are clearly
Tllustrated in Fig. 6. The length of the secretcry canal ranged from 17.9
10 26,9 ems in the 31fferont races , while tho average length of the re-
servoir was from 7.t to 14,5 ems, The lengih of the excrutery canal ranged
from 3.7 and 4.5 cms. The total length of ihe silk gland was between 29,2
and 42,9 cms.

These variations in iength of the silk gland wer:z among the experimen
ted races. The maximum length of the silk glund was 42,9 cms  in the race
Gobio, the iotal length of the silk gland of the raess Huachiu, Yinhan and
Bagdad were 44,1, 38.5 and 38,4 oms , while it was 36,1, 35.9, 33.6 and
31.7 2ms In the races Cellzr, Ungari, Var, Kitpinih and Green respective-
ly. The least lcngth of the silk gland was 29.2 ems in the rzce Oro Chine-
se. Fig. 6 iltustrates the weight of the siik glands which ranges between
0,573 and 1.150 gms. It is concluded from the comparison of the results
that the weight of the silk gland cf the race Gobio was heavier than the
other strains.

LARVAL SEX.

The sex of the larva can be detormined easiiy in the mature larva ,
since the eighth and ninth abdominal scgments of the female, differ in ap-
pearante from those of the males, Four small cylindrical and semitrical
depressions were found situated on the ventral =ite of the cighth and
ninth segments of the female larva. These markswere net found in the abdo-
minal segments of the male as It is illustrated in Fig. 7.

COLOUR OF THE COCCOM.

The colour of ths cocoon is one of the important characteristing that
can be affected by the environment, cultivation end breeding. The colour
may te of a great varicty of shades, classifiable in these basic nints in
the studied breeds,

White : Tnis colour may vary the silver white of Yinhan, Huachiu and
Cellar Breeds t¢ the dull white of the Bagdad sirain.

Yellow : This colour may be of different shades. It varles from the
pate yellow in the races Kitpinih, Gobio and Var, and golden yellow as the

race Oro Chinese.
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Green : The racc Grzen was nominated according to iis green colour.

Rose ¢ This tint is peeulizr to certain breeds as the raee Ungari.
The rose colour cocoons however arc uxtsrnaily tinted and yield internal-
ly yellow silk.

Pigments when present 1s not distributed uniformly throughout the
length of the bave, but soncentrited in czrtain layers of the cocoon. Its
distribution varied with the di7fsrent brscds in the races Gobio , Kitpi-
nih, Ungari and Green, the crust is colouricss while the other layers of
cortex show iittie variation of colour to the cnd of the bave. On  the
other hand in the golden yellow trecd Oro Chinese , pigment s found al-
most entirely concentrated in the upper layers of the cocoon , while the

silk reeled from the lower izysrs vary slightly coloured.

SHAPE OF THE COCOON,

The common shapac of the silkwerm cocouns are spherical , oval and
watatad.Cocoons are called ovally shaped when the longitudinal axis s
appreciable greater than the transversal such as the coccons of the Yin-
han and Huachiu cross breeds (Fig., 8 and 2). Waisted or builted cccoons
have the central contraction more or loss accentuated such as 8agded ,
Kitpinih, Gobio, Var, Green and Ungari (Fig. 10, 11, 12, 13; 14, 15) res-
pectively.

The spherical cocoons zs in the races Cellar and Oro Chinese (Figs.
16 and 17},

If the contraction pronounced it may be a serious obstacle in reoc-
ling the bave tecause when the irner layers are rzached, the cocoon tends
to double up and get torn In thc process wnding as waste instead of

thrawn siik.

The length of the coecuon varies in the different races , the maximum
iength of the cocoon for the races reered in 1957 pranged from 7.4 to
11,1 ems, the minimum length of the cocoor varlus from 5.9 to 10.2 ems ,

with a mean value ranged from 6.3 to 10.5 cms.

The highest length of tho cocoon was In the races Gobio and Bagdad
as their mean length were 10.3 and 9.5 cms respectively. The feast length
of the coccon was 2.8 in  thc race Cre Chinese. In the races studied In
1238 the maximum length of coccon ranged from 5.2 ems with a mean value
ranged from 7.4 to 8.6 ams. The highest length of ihe cocuon was 8.6 cms
In the races Var, Huzchiu :nd Yinhan., While the lcast length was 7.4 oms
in the race Oro Chinese.

The width of the coccon was alsc measured in the differcnt breods.
In the races reared in 1957 tne maximum width varied from 5,0 to 7.5 cms,
the minimum width ranged from 4.0 to 5.4 cms with a mean vaiue from 3.6

to 7.2 oms.
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The highest mean width of the cocoon was 7.2 cms ; in the race Gobio

and 5.8 in the race Bagdad, whil: the least mean width was 4.6 cms  in ine
race Oro Chinese and the cross bresd Yinhan. The maximum width of the co-
coon for the races reared in 1958 rangsd from 5.3 to 6.8 cms while the
minimum width ranged from 4.4 to 5.4 oms and their mean ranged from 5.2
to 5.9 ems in the different races. The highest mean width of the cocoon
was 5.9 in the race Cellar and the least mean width was in the race Var

5.2 cms.

The highest variability in the cocoon longth was among the races Un-
garl and Gobio, 17,07 and 12,0 % respectively in the first year and 13.72
% in the race Var in the second year. Tne highest ccefficient of variation
of the mean width of cocoon for the racss reared in 1957 was 73.24 % in
the race Cellar, while the least variability in the cocoon width was among
the race Gobio 2.7 . In the year 1958 the highest coefficient of varia-
tion of the cocoon width was 16.7 % in the race Var and the least variabi-

lity was 3.7 in the race Ungari,

The mean length of the cocuon in ithe rices reared for two years ran-—
ged from 7.55 to £,05 cms and the highest length was in the race Ungari.
The mean width ranged from 4,65 to 3.75 in the different races and the
highest width of the cocoon was in the race Cellar.

WEIGHT OF THE COCOON.

The cocoons show continuous loss of weight from the time of its com—
pletion until the maturity of the pupac due 1o the respiration of the
chrysalis and slmple evaporation. In the process of dessication the weight
of cocoon Is reduced by about two thirds mainly by elimination of water.
The average weight of the cocoon varied in a single sirain according to
the condition of rearing and the variation among the breed.

The cocoens were separately weighed to determine their max imum, mini=
mum and average weight. In 1957 the maximum weight of the fresh cocoon
ranged from 1.14 to 2.34 mgms , the minimum weight  wvaried from 0,608 to
1.750 gms with a mean value varied from 0.951 to 1.916 gms. The highest
mean weight cocoon wes in the race Gebio |, Bagdad and Green. Their weights
were 1,936, 1.621 and 1.509 gms respectivaiy, The race Var and Kitpinih
were next to the previous races as their wsan weights cof the fresh cocoon
were 1.479 and 1.413 gms. The least msan weight of the fresh cocoons was
1,175, 1.142, 8,937, 0.961 gms in the races Ungari, Cellar, Huzehiu, Yin-
han’ and Oro Chinese respectively. The maximum weignt of the frezsh cocoon
in 1958 ranged from 1.811 to 2.164 gms , the minimum weight varied from
1.26€ to 1.574 gms. The highest mean weight of the fresh cocoon was among
the races Ungari, Yinhan and Var. As thoir weights of fresh cococns were
1,574, 1.537 and 1,524 gms. The races Huachiu , Kitpinih and Cellar were
next to the previous strains , thair weights were 4.495 , 1.479 and 1.400
successively, The least mean weight of the fresh cocoon was 1,266 gns In

the race Oro Chinese.
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The weight of the dricd cocoon is conmsidered s an important conduce
ted to evaluate 2nd study the maximum and the average weight of the dried
cocoons, 1t 1s eleariy shown that the maximum wcight of the dried cocoon
rarjed from 400 to S04 mgms and the minimum weight varied from 190 to 590
mgms with a mean valuc ranged from 315 to 673 mgms in the dried cocoon was
in the race Gobio, Bagdad and Green, thuir weights were 0.673, 0.563 and
0.505 gms respectively. The strains Var and Kitoinih were next to the pre-
vicus races as their mean weight of the dried cococn variced from 0.486 to
0.457 gms. The least mean wecight was in thc races Ungari, Cellar, Huachiu,
Yinhan and Oro Chinese, thair weights were 0,383, 0.370, 0.357, 0.356 and
0.315 gms respectively. The maximum woights varied Trom 554 tc 725 mgms. ,
the minimum weight ranged from 270 to 510 mgms with a mean value from 410
to 613 mgms. The highest mean weight of the dricd cccoon was  in the cross
breeds Yinhan and Huachiu , their mean weights wers 0.613 and 0.612 gms.
The race Var, Ungari ard Kitpinih were ncxt to the previous races , their
weights were 0.559, 0.556 and 0.515 gms respectively. The least weight of
the dried cocoon was 0,485 and 8,410 in the races Cellar and Oro Chinese.

The mean weight of the Trash cccocns for the races reared In the two
years varied from 1.093 to 1,510 gms while the mean weights of the dried
cocoons varied frem 427 to 522 mgms in the different races. The heaviest
mean weight of the race Var. The leest mean weight was in the race Oro
Chinese. |t was 1.093 gms In the fresh cucoon and €,362 gms for the dried
cocoon. The highest coefficient =of variaticn of the mean weight of the
fresh cocaon in 1957 was among the cross breeds Yinhan and Huachiu, 22.18
and 19.54 % respectively , and the least variability was 14.33 % in the

race Ungari.

The highest coefficient of variation of the mean weight of the fresh
cocoon for the races rearsd In 41958 was In ithe race Oro Chinese 18.18 %



and the least variability was in the 2ross breed Huachiu 5.75 %. The hi-
ghest variability of the dried cocoon was that of the race Ungari 56.83 §
and the least variability was in the race Var 18.56 .,

The mean number of fresh coeccons in one kilogramma varies from 300 to
207 cocoons in the diffecraent races, the number of dried cocoons in one ki-
logramme varies from 1470 to 2395 cocoons. It is ovident from the data ob-
‘tained tnat the major number of frash and dried cocoons in one kilogramme
was amony the races Oro Chinese, Huachiu, Cellap and Ungari, as thair num-
oers woere 907, 840, 07 and 727 fresh cocoons and 2895 , 2107 , 2250 and
2197 dried cocoons respectivily. The racesKitpinih, Yinhan, Var , Green ,
Bagdad-and Goebio were next to the previous sirains as their numbers were
699, A83, 4870, A0 and 550 fresh cocoons and 2050, 2105, 1995, 2400 , 1710
and 1470 drisd cocoons in onz kilogramve respentively,

WEIGHT OF SILK.

The weight of the silk bave emiited by the worm in construsting the
cocoon can ke deturmined by the seric bave of the reeled cocoons in the
different races. The maximum weight of the reclable silk ranged from 163
to 240 mgms and the minimum weight from 14,00 to 1i2.0 with a mean value
ranged from 96.2 tc 201.6 mgms in the races rearsd in 1957, The heaviest
weight of silk was that of the races Gobio and Bagdad, their weight were :
201.5 and 167.5 mgms respectively, the least weight was 96.2 mgms in the
race Oro Chinese. The maximum weight of the silk bave was 96,2 mgms in
the races reared in 1958 ranged from 126.2 to 336 mgms, the minlmum weight
ranged from 38 to 160 mgms , with a mean value rangad from 116.3 to 235
mgms. The heaviest waight of sitk was in the cross oreed Yinhan and Hua-
chiu their weight were 235.4 and 232,2. The least weight was that of the
race Ungari. '

The mean value of the sitk weight of the races reared for two years
ranged from 111.5 to 175.4. The heavivst weight of siik was in the cross
breed Yinhan and Huachiu, their w2ights were 173.4 and 173.2 mgms respec-
tively. The paces Kitpinih, Var, Ungari and Cellar were next to the pre-
vious razes, their weights were @ 145.4, 141.5, 135,2 , 134,3 mgms succes-
sively and the least average weight was 117.3 in ithe race Oro Chinese.

Investigations were carricd out tc determine the valuz of selection
the best silkworm race in silk production. It s known that the number of
kilogrammes of cocoons required tc obtaln ome kilogramme of recled slik
eatled "rendita" or yicid and the average usage of Uried cocoons required
for reeling one kilecgramme of silk varics In the different racds. Measu-
rements were ussd  to secure information on the relationship between the
waight of the cocoons znd siik production. The rosults of the data obtal-
ned indicate that the Chinesc cross breed Yinhan and Huachiu were the
best races In si!k production. The data indicate conclusively that the
weight of the cocoons rcquired to give one kiliogramme of silk was 2.714
kg., in the cross brewds Yinhan and Huaschiu. The races Green, Oro Chine=
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se, Cellar, Kitpinih, Ungari and Var were next ic the previous races , as
thelir weight of coccons required for rceling one kilogramme of silk was _
3.267, 3.293, 3.303, 3.361, 3.58; 5.481 and 3,508 kgms. The maximum weight ‘
of cocoons recquired for reeling one kilogramme of silk was in the race Go-

bic Tis weight was 3.047 kgms of dried cocoons.

The rane Var is considercd as a standard race ard was bred In Egypt
for-a long time. |4 is clearly observed from the data obtained that bree-
ding the race Var is not eronomic  as it required 3.508 kgms of dried co-
coons for resling one kilogramee of silk while ihe two cross breed Yinhan
and Huachiu required 2,744 and 2.743 of dried cocoons respentively.

ETUDES BICLOGIQUES SUR CERTAINES RACES UE VERS A SOIE, Bombyx mori L.
Résuréd .

Le tut des urdsertes recherches ¢ss dldtudier los ocaractéres biologi=
gues de diffdrentss races standard de vers & soie (Bombzg mori L.). Ces
études pouvent aider 3 sélectionner la race la plus profitable dans la
rroduction @z la soie et la plus appropriée pour Stre élevée dans les cone
«itions du milieu égyptien, Lus amé!iorations de la oroducticn de la soie
peuvsnt &tra obtenues par multiplication et sélection des races prolifi-
ques. Les facteurs qul contrisuent 2 ['aceroisscment maximum de soie grace
& une certaine mithode d'élevage sont recherchés eof étudiés.

Plusieurs races standard do vers & soie ont &té importées des sta=
tions séricicoles expérimentales de différents pays européens et asiati-
ques. Le présent travail rapporie les résultats des caractéristiques pro-
ductives des races de vers & soie en respectant leur tiologie et leur faw
culté d'adaptation aux nouvelles conditions du milieu. Les recherches
traltent principzlement d= 1= comparaison des capactéres de dix souches de
vers & soie qui sont étudides en wue de les ccmparer en respectant leurs
stades lerveire ou pupal, la biemdtric den cocons, e poids du cocen el la
production de la soie.

Les résulists montrent que la péricde d'incubation des oeufs fécondés
est de 7 & 8 jours & 23-25° C, et 75 R.H. La clus courte période d'incuba=
tion 2 4té notée dans le crolsement Yinhan et Huachiu,

On a obrervé ouc la piricde lervaire est de 34 3 23 Jjours dans les
différcntes races ot s pius courte période larvaire a été calle du croi=
semznt Yinhar et Huachiu (34 ¢ 35 jours). les dix races étudides furent du
iype quatre muss, .

IT a été snrepistré tue Ilaccroissement du poids iarvaire varie selon
lex factaurs raciaux ot do milieu. La chonilis arrivés 4 maturité, dans le
arcisement Yinhan, +tait blus lourde gue lzs chenilles des autres races.

La période pupale s'étale entre 5 ot 19 jours selon let différentes
races ot le plus court siade pupel a ¢té celul du croisement Yinhan. Le
poids moyen de la chrysalide varie de 195.4 & 226.6 mgms dans les différen-



tes races. le peids maximum de la ohrysalige a 936 obsarve dane ia race

qu dif-
tes le plus
‘levé chez la race Titoia.
Le sexe a ét6 cddderming Lhoez  la larve nlde: oul que e SEme ct lo 92me

segments abdoninaux de la Tomells suny diffirani s we coux du rale,
ienman ol duzohiu o et ds Iz race

La couleur des cos Nz
Cellar sont klan2s aryint, chez o race sagiiad ils sont klancs tzrnes, Les
cceens  des raccs Kitpinih , Ouebic 2t Var scni de nouleur jaune pils et
c8ux de la race Chincis doré  do soulsup fmbne cr, Les cocons 4% la pace

Ungari rosés =t lus cocons d0 lo race "Groen® Stajent o coulaur verte.
9

Lz forme communc des cacons de vars @ soie osi s hérigue ut ainirde,
p

Les races Cellar ot Chirois doré sont du presiar type tandis s lus co-
cons da la race Yinhan ot Huzchic sont cvales. Les zocons des autroes racas
sont du typa cinips.

La longueur reyenne cu
glevdes en 1957 ot de 7.4 & 2.8 oms dans les racss clavées en 1958, La

el

aeen varic de G.2 & 10.5 ems  dans les races

ongueur mcysnne la ptus @levés = 444 cella des eocons de la race Guetic.
Lz largeur zoyennc des scoons veric de 3,5 27,2 cms chez  les razes

élevées en 1957 of de 5.2 & 5.9 chez lus races élevies on 1958, La largaur

la plus &lovée des cocons 3 618 zelie de la race Gubtio, Les colds moyens

des cooons frals pour lus races clevédes un 1957 varizn

gns =t le poids moyen fe plus élevé 2 6té calul de la race Gub iers BN

1958, les polds moyens varizrant de 1,000 & 1.5

des cacons frals le plus ¢leve a €46 celul enregistré chez la race Ungapri

de 215 & £73
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mgms cn 1955 et le polds moyen |c pius élevd o 4i€ colul 56 13 race ubbic
Le polds noyen, en 1955, varia de 410 & &13 ayme 2t le peids moyen des co-
cons sacs |2 plus dlevéd a s culul du ortisement Yinhan.

Le noembre moyen des nornons frais dapns 4 kg 2 eocons  frais verie de
00 4907 dans lss diffdrenies racss ot |& noebpo moysn U cocens szcs de

147 & 2,595, Le nombre maximum de cocens frais o St enregistrd dans  la

NOLR - Le Seepétariat uinéral pricise tue fus toxtos ob chiffres citds scnt
absourent identisues aux dosuments rogus du o part dus zuteurs.

Les clichis représentant los cocons ont éis présentds & [loxpositicn sépi-

cicole de Murcic et ¢z a2c falt nlont pas £té reproduits. s peuvent Otre

consultés au siage dz la COMMISSION,

~ The General Sscratoriate oolnts out tnat the texts snd the figures
here issuad are absolutely the same as the ones apesaring  in the wuthops!
documenis,

The photographs of the cocoons wearc displayed turing the sericultural exhie
Bition In Murcia, Thay mave not tecn repracuced. They can be consulted at

the Seat of the COMMISSION,



- 3% <

race Chinois doré et le nombre minimum dans 2 race Gubbio. 1§ 2 £té con=
clu que le poids moyen de soic filable a varié de 5.2 & 204 rgms  én 1957
el le polds moyen de soie varie de 116.3 & 335 mgms et le poios moyen do
sofe le pius élevé & ét¢ oelui  du croisement Yinhan. Lc polds mlalmum des
cocons nécessaires pour obtenie 4 kg do sole st de 2,714 «g dans le croi-
sement Yinhan ot le nombre maximum dut de $.047 kg dans la race Gubbio.

Il =et clairement cwident dlaprés ces racherches gue la race Yinhan
tas meilleurces races éiudides

et 2on eroisement récipregue Huachin ont

cane s Zeux anndes dloxpdrizncos sur le procuction 4o la sole.

Directeur-Gérant : a. SCHENK s Dépdi Legal 3 28me Trimestre 1961,

lmg. G.5.1. LLES (Gard)



