= 151 -

REVUE DU VER A SCOCIE

(BEWEYE VWor T i)

J OURNATL OF SILKWORM



- oz =

.A.VIS

Toutes les demances
de renselignements doivent
&tre adressdes

3 M. SCIHLNK André,

SECRETAIRE GENERAL DE LA

COMHSSION  SERICICOLE
INTERNAT | ONALE

28, Quai Boissier de
Sauvages.
ALE® - {(Gard)a

Té |éphone : 36.24.94.

PARTICIPATION FINANCIERE ANNUELLE /£

10 Nouveaux Franes Frangals

—

For all information
pleasec apply to :

Br GCHBEI Andrés
GENERAL SECRETARY OF
THE INTERMATIONAL SER!CULTURAL
COMMISSION

28, Quai Boissier de
Sauvage s.

ALDS - (Gard).

ANNUAL FINANCIAL CONTRIBUTION ¢

40 New French Francs



SO M 4

i

—
j=y]
4

Premiére Fariie

DO INE SCIENTIFIQUE

L'indastrie de
Vietnam et ses aspects,
KiTSLMATA F. (Japon).

la Sole Tussah au
par M.

Observations sur
Atlas,
atlas L.) élevé & |'intéricur
on 6té, par M. KATSUMATA F.({Ja-
pon) .

le corportement

du papillon {Philosamia

Etude concernant la fabrication dc
bourres ol frisons a partir des
cocons du ver a sole utlas, par
i, KATSUMATA F. {Japon).

Lleffet dlune alimentetion du ver
a soie Bombyx mop! L. avec dif-
férentes variétés de miricrs
sur la fécondité dus pzpillons,
par MM HASSAHEIN H . et all,

SHAARAWY F. (Egyete, Usa.R.)

Allmentation du ver & soie &vsc
différentes variétés de miriers
et son affet sur ia techno ogin
de la fibre soie , par M. HAS-
SANEIN H. et EL  SHAARAWY  F o,

{Egypte, U.a.0L)

Etudes

férentes races 0~

sur |talirerntation de dif-
va~3 @ sole
avac certaines variétés de mi-
riers et son effet sur les glan
des séricigines et les caractée-
res du cocon, par flle HASSANEIN
H. o* EL SHAARAWY F. (Egvpte ,
U.ALRL Y.

Loy

&8
(3]
I

First Fort

SCIENTIFIC DOMAIN

The Tusser silk industry in Vietham
and its aspects, by Mr KATSUMATA
F. (Japan).

Observations on the behaviors of
the Atlas moth, Philosamia Atlas
L. reared Indoors in summer 1962
oy Mr KATSWMATA F. (Japan).

in eoxamlination for making floss=

of Atlas moth
Mr KATSUMATA F.

silk from cocoons
silkworms , by
{Japan) .

The e¢ffect of feeding the silk worm
Bombyx _mori L. with different
mulberpy varietics on the fecun—
dity of moths, by M. HASSANEIN
H. and EL SHARKWY F . { Egypt ,
UJa.R.)

Studies on the
the silk

effect of feeding
with different
mulberry varicties on the tech-
nology of the seric fiber , by
MM, HASSANEIN H.  and  EL SHSA-
RaWY F. (Egypt, U.A.R.).

worm

Studies aeffect of
diffzrent races of the silk worm

on the feeding
@ith ccrtain
on the silk glands and cocoon
characters, by MM. HASSINEIN  H.
and CL SHAARAWY F.(Egypt,U.A.R.)

mulberry varieties



= dBs=

REVUE DU VER & SOIE = JCURMAL OF SILkoiM, T,111, Vel, XV, 1982,

Premiére Partie

DON AINGEG SCIENTIFIQUE



- 157 -

REVUE DU VER & 301E ~ JOURNAL OF SILKWORM, T.itl, Vol. Xtv, 1962,

Tiih TUSSER SILK INDUSTRY INW VIZTNAM
AND ITS ASPECT

By ¥r KATSUHIATA P. (Japan) (*)

In Summer we can see many Tusser silkworms (dn
theraea mylitta) and their cocoons on Bang Lang
trees (Lagerstrocmia Speciosa P.) in  Saigon. During
the perind , from the middle of July to the end »f
August, we can observe this wild silkworm in all its
stages : eggs, infant larvae, grown larvae, cocco-
ning ones,cocoons with living pupae and adult moths.

It is =aid that this Tusser silkworm 1is of a
bivoltine species, thersfore , it iz considered that
those cocoons with living pupae and adult moths be-
long to the first generation of the year , and that
those eggs and infant larvae belong to the second
generation of the same year . From this fact it is
believed +that +the progress of +the growth of this
specles varies very much according to the individual
insect . i

FEATURES GF 00CO0iS AND COCOON—FIEAKENTS

First of all , we tested the features of the
cocoons and the cocoon filaments of this wild silke-
worm . Materials for erxamination were gathered from
the Bang Lang trees in Saigon on the end of July
19562, At the time of cooking the cocoons, we tried
operations in sevsral concentrated solutions of the
sodium carbonate; bhut we found that cooking the co-
coons in water is favorable for reeling operation ,
and, in reality, we boiled cocoons in water for one
hour, during the boiling period coll water was sprin
kled on cocoons in order to

{2} Mr  KATSUMATA, a sericulture technician sent to Vietnam under Colom-
be plan, o/ THE NATIONAL SERICULTURE STATION, BAC-LOC (Vietnam).



- 135 =

facilitate the penetration of the water into the co-
coon-cavity. After +this operation the cocoons were
left in the hot water for five hours,; then the coo-
king basin was again warmed to about 90°C temperatu-
re and the reeling operation was conducted. The ree-
ling operation was performed by the single cocoon
reeling method.

1°) QUALITY OF COCOONS.

The weight of a single cocoon is about 8.4 gnm
for the female cocoon and 5.39 gm. for the male co-
coony, the weight of a single cocoon shell is about
0.63 gm. for the female cocecon and 0.53 gm. for the
male one , and the percentage ratio of cocoon shell
to cocamweight is 7.5 % for the female cocoon and
9.8 % for the male rne. Details are as follows :

Female ale

NEFEERE Fercentage F’ercentz'age
Welght of Velight of ratio »f Weight of Weight of ratie nf

of a single single cc- a eoncoon a single a single cocoon
cceoons  COOON corn shell =shell to  cocoon cecoon shell te

A aotoon sheil chcoen

weight _ weight

(gm} {gm} (%) {gm) {gm) (%)

Ne 1 8.27 0.62 7.48 5.5 0.56 10. 18
2 9.15 0.7% 7,65 5 ¥7 0.56 ' 9.82

3 3,84 0,69 7.78 5.8 .57 9,82

4 7,00 0,50 7.14 5.4 0.50 9426

5 8.90 0.62 3,96 4,55 0.45 9.89
Average 8.43 0.63 7.5 5.39 0.53 9.8

20) QUALITY OF COCOON-FILANTNTS.

The length and weight of the cocoon filaments
vary very much according to the individual cocoon ,
so that , we cannot average the figure obtained by
examinations.

As ro the 1length of the cocoon-filaments the
longest one measured 615 meters , the shortest one
210 meters and the medium one about 400 meters in
length.



Regarding +the weight of coccon-filaments the
heaviest one weighs 44 cg., the lightest one 18 cg.
and the medium one about 30 cg.

The variability in the length and the weight of
cocoon-filaments 1s, nesd-less to say, due to +the
great difference among the unwinding quality of co-
coon-filamen<ie.

The results of examination show that the size
of cocoon~filaments may, ordinarily , be 6.0 to 6.5
deniers in thicknass.

Details arc as follows @

Nimber Length =7 c-coon Weiclit of cococn Size of rocoon Time
& 7' lamerie i laments filaments breken
cccoons
{m} (cg) {denier)
Ne 4 427 53,38 7.76 0
2 357 29,00 £,40 0
3 570 56,25 5.72 0
4 418 25.¢63 5,54 0
S 240 18,00 7.82 2
6 515 44,38 64 50 0
7 360 30.00 7.50 2
8 465 37.50 7.19 0
9 258 21,80 7.47 1
27,50 6,25 0
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39) COCOON COLOR

The most excellent property of this Tusser
silkworm is the white color of cocoons.

FUTURE PROSPECT AND PROBLEHS TO EXL SOLVED

The TIndian Tusser silkthreads are a very fa-
mous, excellent and strong one. Since 1958 the In -
dian Tusser silk has been an important export goods
to the Urited States of America.

It is needless to say that +the Tusser silk
industry in Vietnam is very hopeful , but, we think



that a 1~t of this kind of aillzthreads should be ga-
thered in order tc <xpert 1t te fereign countries,
and that a mass production of the Tusser silk on a
commercial bass will un.zd to pub in much sffort for
the country, bscause thsre is ne facilities for im-
proving the Tusser silk industry in Vietnar at ths
present time. Therefore, il it is required tc develo-
pe this industry. we must start arn cxperiment to im-
prove the quality of cocoons and cocoon-Tilzments,
because as mentionad above, the existing wild Tusser
silkworms in Vietnam are very wvariable in guality of
their cocoons.

According to our observations ; the point of
the cocoon she¢ll, which hinders the unwinding of co-
coon-filaments , is the upper vpart of cocoons just
under the base of the peduncle . This part of Tusser
cocoons corresponds to the orening point of Fhilosa-
mic cocoons . Therefore, it 1s nescessary to select
and breed the Tusser silkworm race, which has a fa-
varable feature for unwinding the cocoon-filaments.

That is more , ouitdoor 2axperiments in rearing
silkworms anhd experiments in resling cocoons arec &s-—
sential for develoring thz Tusser silk industry in
Vietnam.

BEHAVIOR OF ADULT #OTHS

TTHE FOR FEWERGENCE OF ADULT #0TH
Like PhiJosamia moths Tusser silkworm moths

emerge 1in the evening, usually from dusk to about
10 p.m.

FROY EMERGENCE TO THE COMBLETION
OF THE R20DY CONDITION OF THE HOTHS
When the adult moths emerge, they hang ontoe

their cocoons or other substance nearby and stretch
thelr wings. Examples are as folleows

IN CASE OF £ FEWALE HOTH
About two hours before emosresence, the upper

portion of the cocoon bhecomes wet from saliva sacre-
ted by the moth. Fiftecn minutes before emergence a



smalléole is pilerced 1i: the cocoon shell bty the

wrthe Five minutes before emergence the hole beco -
mes larger and the head of the moth can e ssenfrom
the ~utside. The period required for emergence of a
m~th is abrut 40 seconds. At the beginning the emor
ged meth's wings are shorter than the body, but fi-
ve minutes after emergence the wings begin te stre-
ten and benome about the same length as  the bady
length. Nineteen minutes after emergence, the wings
stretch fully and hang nver the abdomen.Sixty five
minutes after omergence, the wings become normal.

IN CASE OF £ HALE KOTIH

Fifteen minutes after emergence , the wings
stretch fully, and sixty minutes after emergence the
body condition ssem to become normal.

SIZE OF HOTHZ

Size of wmoths emerging during the first ten
days of August, 1952, werc as follows :

Female Male
Number Length of the Length of the Length of the Length of the
of moths body extended wings bady extended wlngs
(m.m.) (mom.) (@em.) (mym.)

N° 1 53 166 30 125

2 45 152 30 o127

3 43 160 4 - 141

4 35 160 33 135

S 45 160 30 140

Average 44 160 31 134




LAYING EGRS AND THE LONGEVITY OF HOTFESR MOTES

The moths emerging in the evening mate on the
night of the day they emerge or on the following day.
Usually the mofer moth lays eggs on the night , from
the third day after emergence to the day of their
death, that is, about one week. They do not lay eggs
during the day time , ‘and egg-laying ' is done from
dusk to dawn of the next morning.

NUEBER OF ECGS LAIDN BY A MOIHER MOTH
Number of eggs laid by a mother moth are 300

to 400 eggs and they are laid for several days, some
examples follow :

- NE55E 51 FOEHE . MPEEEE O POCELIEIR sTh A
N1 N® 2 Ne 3
(eggs) {eqgs) (eggs)
On the nlght of the third day after
emergence 223 172 279
I fourth day " 127 99 62
! fifth day " 35 16 0
" sixth day " 15 a2 0
d seventh day " 28 20 0
u eighth day ¥ 14 6 died
Y ninth day " 9 4 -
o tenth day " 1 ’ 1 i
" efeventh day" 4] died -
n twelfth day " died - -
Total 4353 340 341
Eggs remained in the mother bcdy 0 0 62

LONGEVITY OF MOTHER MOIHS

From the above table it can be szen that the
mother moth's 1life span is from 7 to 10 days.



YETCHT OF EOGS

An cgg weolghs about 7 m.g. ¢ but 1t tecomes
ealler with the later days of ceposition.

Vol 'y of Nomoer of
The days ol deposition v oingle eggs per
egg one gram
T S a
Sgys laid o2 the nicht of the third day 7.575 132
" n fourir day 6.944 144
Eggs 'aid cn the nght of the fifth day to
the eighth day 6,111 163
TEE LENGTH OF THE ENFERYONAL
STACQE AND 7HT JTATCHING 1THE

Bggs laid on the night of the first day of Au-
gust hatched mainly in tho morning of the ninth day
of the month. Therefore it can be said that +the
lengtih of +the embryonal stage of this silkworm is
about 7 days and several hours. Some examples are
sited below

-——7 G ok Number' of Tarvae hatched
Time of faiching e lea L o
Batea NO 4 Batch N° 2
{larvae) (tarvae)
4 acm, - 6 a.m. first day 3 2
6 - 8 135 36
8 - 10 50 16
‘0 - 12 11 8
12 - 2 p.m. 2 5
2 - 4 4 S
4 - 6 ) £
6 - 8 oo 1
8 - 10 5
10 « a.m. gecend dav 8
4 = 5 1
- 8 4

oy
) ~ 12 2

Urhatehed eegs 2 egge

& o
3
[}
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From the tabls it can be seen that sggs usual-
ly hatch in the morning, but a small number of eggs
hatch in the afteraocon or on the night.

RESUME
LYINDUSTRIE DE LA SOIE SAUVAGE AU VIETNAM,

1°}) Le var & sole Tasar lAntheraca mylitts) existe au Vietnam, On
peut le rencontrar & tous les 3ges en #té julllet et aoli : sous forme
d'oeufs, de [Arvas jeunes et adultes, de larves filant lcurs cocons, de
chrysalides et de papillons.

On dit que c'ast un ver & soic o'espdce hivaltine clest pourquoi
[orfonsiddre Gue quelques uns dus cocons contunant das chrysalides vi-
vantes ainsl que les papillcns apparticnnent @ ia 1are géndratlon de I'an
née et que les oeufs et les jeunes larves appartienneni & la seccnde gé-
nération de la méme année.

2°) Un cocon femelle pdse environ 8,4 gr et un cocon mile 5,4gr. La
coque paése 0,63 gr pour la femelle et 0,53 gr pour le mile. Le rapport
poids de- la coque/poids du cocon est enviren 7,5 % pour |2 2 et 9,8 %
pour le d'.

3%} La longueur du filament constltuant le cocnn esi trés variable
selon les individus. Les plus longs brins mesurent 645 métres, les plus
$5urts 210 m, et les moyens 400m,

4%} Le poids du brin varie également beaucoup : les plus lourds pe-
sent 44 cg, les plus légers 18 cg et les moyens environ 30 cq.

5°) La variabilité des longueurs et des poids des brins vient de |a
grande différence existant entre les qualités de dévidage des cocons.

6°) Le titre du brin varie de 6,0 & 6,5 deniers,
7°) La couleur du cocon est blanche,

8°) Les paplllons adulies sortent des cocons le soir entre le cou=

cher du solell et 10 h du soir,

9°) Le papilion atteind I'état d'insecte parfait dans les deux heu-

res suivant sa sortie du cocon,

10%) Les paplilons § mesurent anviron 43 mm de long et cnt une en-
vergure de 160 mm ; les paptllons & mesurent environ 30 mm et leur enver-
gure est de 130 mm,

14} La ponte steffectue pendant la nult & partir du Seme jour de
la sortle et jusqu'a la mort,



12%) La ¢ pond de 300 & <00 ocufs pendant plusieurs Jours,

13°) La vie dlunc feme!{y st de 7 3 40 Jjusqu'lapris la sortie du co-

con,

14¢) Un onuf pise environ 7 agr. mais 1l perd du paids pendant les
jours gui suivent la ponte,

157) L'fge embryonnaire dure 7 jours ¢t quelques heures,

16%) LYielosion des orufs a licu au matin on genéral mals qucligues
oeufs peuvent dclorz le selr cu pendant la nuit,

17°) Les arbres utilisés wvour ['élevage dus vers i soie a SaTgon

sont : Le Bang-lang (Lagerstroemia speciosa pers.)
{Yarbre Dal (Dipterocarpus alatus)

['arbre Sao {Hopca odorate)

18°) L'indusirie du ver 4 soie sauvage Tasar au Victnam cst excele

lente dans les conditions naturelles mafs la production mrissive du fil
de soie Tasar & |'échelle commerciale réclame un grand effart de co pays
parce que a l'heure actuelie il n'est fait aucuna facilité pour le dévee
loppement de cette industrie au Vietnam,

19°) En wue de développer |!'industrie de la soie Tasar 11 cst in
dispensable de sélectionner ot d'élever unc race possédant de  mellleures
quaiités au dévidage.

SUPPLEMENT : Selon de récentes obscrvations cependant, 1! cst conw
firdé que e ver & soie Tasar au Vietnam : Antheraca mylitta appartient @

tlespéce polyvoltine, c'est la raison pour laguelic ce ver & soie sauvage
est élevé toute I'annde & SaTgon.

RECONNAISSANCE : L'auteur exprime ses remerciements au Pr Pham-Hoang
Ho de la Faculté¢ des Seicnces , Université de Satgen, qul ['a aidé dans
[tIdentification des arbres utilisés pour |'alimentation du ver 3 soie.
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OBSERVATIONS ON THE BEHAVIORS OF THE ATLAS MHOTH
FHILOSALTA ATIAS L. REARED INDOORS IN SUMIER, 1962.

By ¥r KATSUMATA F. (Japan) (*)

The eggs for this examination were laid at
dawn of the 18th day of May, 1962. They were kept in
a room of 26°C to 29°C in temperature for incubation
The larvae hatched on the morning of the 25th day of
May between 7 and 8 a.m.

The larvae were supplied with leaves of Ciy Oi
(Psidium guajava ) extending over the entire lar-
val stage and rzared in a room with the temperature
varying from 25°C to 29°C.

1 - LIENGTH OF LARVAL STAGE,

The 1length of the larval stage varies very
much according to the individual larva , especially
the progress of growth of =sach larva became irregu-
lar in later stages, fifth and sixth stages. The be-
ginning of cach stage is roughly estimated as fol-
lows ¢

Time for starting each stage

Hatching Fonatios
(first  2nd stage 3rd stage d¢th stage Sth stage 6th stage égb;“:f
feeding) ) . . larvae)
10 a.ma 10a.m. 10 p.m. S peme 6 p.m. 10 a.m. 12 (noon)

26th May  30th May 3rd Junc  8th June  14th June 24th June 9th July

(%) Mr KATSUMATA, a sericulture technician sent to Vietnam uncer Colombo
plan, c/o THE NATIONAL SERICULTURE STATION, BAC-LOC (Vietnam).



LENCGTR OF SACT STy

1st stage 2nd stage 3rd stage 4th stage 5tk siage 6th stage  Total

days hours d. n., d. h, a. h, d, he d. h. d. h,
4 0 4 12 4 19 6 1 oo} 16 15 4 44 2

ACTUAL LLHGTH OF LARVAL STAGE OF INDIVIOUAL LARVA

The abovs figures are the approximate length of
the larval stage, but, the actual length of thz lar-
val stage of ths individual larva is as follows :

Female Maloe
Date of mounting Actual lungth of larval stage

larvac larvae
days hours {larvaa) {larvac)

July 1. 36 2 0 2

Sie 28 i 4 1

4, 39 2 b1 1

5, 40 2 0 2

Fe 44 2 4 2

7. “e 2 Q 1

8. 43 2 3 3

9, 44 2 1 1

1. 46 2 2 0

Note Lérvae used to mature about at noon.

According to the above table, the average length
of the larval stage is 40 days 13 hours for the male
larvae and 42 days € hours for the female larvac. The
shortest onrnz was 36 days 2 hours and the longest one
was 46 days 2 hours.

2 — BEHAVIORS OF LARVAE

A)Hatciiing tehavior : the larvae hatch in the
morning, from seven to eight a.m. After coming out of
eggs the larvaec eat the egg shell.

B) Behavior of coting letves ¢ the larvae ea%

leaves from the edge, even though the larvae are ih-
fant just after the hatching. This bshavior is diffe—
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rent from that of the infant domestic silkworm lar-—
vae.

C) Pesting behavior in earlier stages : Infant
larvae bend the anterior part of their body sideways
at the time of rest. This behavior is seen even at
the molting period of their infant stages.

D) Molting behavior : just before casting the
skin off ; the larva straightens its body and
strains itself toward the anterior part , slipping
the old skin backwards . The old skin , at last,
breaks at the border of the head and the thorax, and
the new molted larva comes out of the old skin, cas-
ting it off. The length of +the psriod for casting
the old skin varies according to the age of the lar-
vae.

. E) Period for molting and exuviction : The pe=-
riod for molting means the period from the time they

cease eating leaves to the beginning of the exuvia-
tion, and the period for exuviation means the period
from breaking the old skin at the border betwecn the
head and the thorax to completion of the exuviation.

Period for molting Period for exuviation
"""" L S i B A

(hours) (hours) (minutes) {minutes)
18t molting 2 - 2 3
2nd " 16 17 3 =
3rd o 22 20 4 4
4th I 28 29 8 6
Sth L 35 3er 8 7

Note : ~ means that the chance for survey was lost.

F) Period from the end of the mauviation to the
completion of various body conditione



e e e ———— i e e - ——— R UM —

From the end of the exuviation

15t moit 2nd molt 3rd molt <th molt 5th molt
{minutus) (minutcs) {minutes) (minutes) (minutes)
Ne4 N9 N°1 N92 NO1 NP2 N°4 NOZ NO§ NO2

To the beginning of

stretehing dorsal 9 7 6 £ - - - - 7 8
thorns

To the ond of strot- b0 9 o G s 10 10 12 I

ching dorsa! thorns

To the beginning of

blacking of larval
antennac

Te the end ef blacking

of larval antennae

To the beginning of

cating exuvia

Toutholend of ek s & 0 B & @ VB ¥5 us 48e

- €@ - - 72 78

69 60 T8 70 87 77 % 98 11% 115

sxuvia
To the beginning of ) 100 222 176 184 481 186 463 2é3 268
cating leaves
To the first oxere-
tion
Note 1 (1) ~ means that the chance for the survey was lost.
{2)  Larval antennae can not bs distinguished on the

body of the first and thc second Instar larvae,

279 25C 301 270 272 339 317 4417 528 538

“e think that the time of ths beginning of ea-
ting the e2xuvia is the time, when the body condition
of the newly molted larvas is comgpleted.

According to the above table it is seen that
the body condition of the second instar larvae is
completed about one hour (60-69 minutes) after the
exuviation of the first molt and that of the sixth
instar larvae is completed ~bout two hours (114 and
115 minutes) after the exuviation of the fifth molt,
and the periods for the third, fourth and fifth ins-—
tar larvac are laid between the above two.

G) Excretion of sojt and watery faeces , and
shrinkage in body~size of wmature loruvae,

Larvae begin to shrink taeir body-size one day
before mounting, and around the noon of the mounting
day they excrete soft and watery faeces, shrinking
their body size extremely. The time of excreting the



soft and watery faeces is centered around noon, from
eleven a.m. to two pen. and the larvae do not excre—
te those faeces at any other time. The soft and wa—
tery faeces are the last excrements for the mature
larvae, and the number of dropping in the soft fae-
ces varies according to the invidual larva, from one
to four ;, and +those faeces are coated with a thin
rembrance, making a connected line. After bthe excre—
tion of the soft fasces the watery excrement comes
out, being divided into several drops in several ti-
mes, the watery excrement is brown or light brown in
color at% the beginning and it becomes colorless at
last.

4s to the shrinkage in body size of larvae, we
surveyed two cases, that is, larvae sized $5m.m. angd
0 m.m. in body-leagth at their full grown stage re-
duced to TC m.m. and 59 m.m. respectively after the
excretion of the watery faeces.

H) Feriod from 2xcretion of soft faecee to @in
ning cocoons,

The periods from the sucretion of the soft
faeces to the excretion of the watery faeces , the
move to sesk cocooning places and the time for be
ginning to spin cocoons are as follows :

To the start o7 spinning

Number of larvae No4 Ne2 Ne3
{(minutes) (minutes) (mlnutes)
% To the watery excrement
e in lerger amount 2 S} 3
2 Te the last watury ex—
2 g crement 5 12 10
+ 9 y
< E T the grasping of twigs
Q
% . by caudai legs 9 17 12
b 3 n
) To ithe move tc seck co-
L v
e cooning placus 14 21 -
5
|5
('S

cacnons 8 hours 13 heurs 9 hours
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droopirng t: lzaves

At the tiuwe of moking cafOOLse lazvae bite the
petiolses and droor $hon dewnwar To mak> cocoons on
them. Moreover . walie pomde:nllxewsuos#ance '1s put

Shere—goou’ by the metv:is larvae.

This bapavior cen nos e gezn at  the time of
the mcuntiag of Tusser silkvorms.

J) FPericd for spinning cocoons

As o the period for spirning cocoons it is
generally said that larvae spin cocoons for Wwo to
three days, after evereting the last faeces, for
instance, we obsevved “he Tollowing casses : a larva
spins its cocoon Tor 53 rours. the asecond onz: for 65
hours and the third cie for 72 heurs respectively.

AY n, L. .
K) Period from mounting to pupation,

3 1

rally said +thai larvae turs inin pupae in six +o se-
ven days affer “he wovitizz. 1 realivy, we observed
the follcvwing casee @ 2 lavva “urnsed into pupa after
5 days 12 hourz , 6 cays AT houws . 6 days 19 hours
and 6 days 20 houws wftezr @ouvvting.

Regarding the period Tormrnetior is 1s gene -
Ty

3o FEATURES OF COCOONS
OBTAINZD Ry THE TNDULOR FRABTHC
Cocoons obtainsd by the indoor rearing are in-

ferior to those »nroduced on the wild trees in gquali-
ty. The following figures =r2 averame values.

Femeie Male
Ferroniage ; Perceniage
. ¥elsht of ntio o7 . Waight of ratie cf
Velght of %aight of g'
a ¢.nqle  coscoon AN ¢ single cccoon
a sing.e a singie - )
cozern sball 1o ocoorn Sshell to
uoeson e 600"
srEd T lelolely shell coecoon |
we . gh?. weight
Cozoons {c) {5 (%) (g) {3) (%)
indoor &: %D 0n.45 7.5 4.2 0.1 Yu2
"wiid 9.5 2.8y 2.8 6. 67 0,74 1.1

Note : Cotmors chta’red “ros w' 'l troes were rade In the same season
as theze obtu aid bv tae iadaor rearing
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do 1 ENGTH 07 PUPAL STAGE (FROM HOUTING TO
CHERGENCE QF THE Y0THS)

The length of the pupal stage varies conside-
rably according to the individual pupa, we obtained
the following date in surveying this feature of the
Atlas moth reared indoors in June, 1962, That is, 25
larvae woere mounted at the beginning of July, from
the first day to the eleventh day, out of which 18
pupas davsloped  into moths and 7 pupae are yet in
their pupal stage at the present time (September
10th, 1962).

The length of pupal stage of each insect is as
follows :

Number of moths emerged out of pupae

ey o v e e e e e R e e = NS o o e o T ) e e 0t o 0t e b g O

2(3 1"
29 n
34 t
45 i
59 M
Number of pupae remained In

HE OO0 O o W a o
W a2 = 2O O

their pupal stage

Note : In relation te the length of the pupal stage thc problem of
the dlapausing pupae wlll arlse tn researches of this insect,

5. STZE OF NOTHS REARED INDOORS

In accordance with +the decrease in the cocoon
welght 4 the size of the moths reared indoors is
smaller than that of the wild moths. A result of the
survey 1is as follows g
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Female Male
BT F e b . Ll e B s e e
P Length of the Length of the Length of the Length of the
body extended wings body exterced wings
EE 0 I 0 Y V0 B P
Ne 4 35 195 30 180
2 43 195 30 180
3 40 205 35 180
4 50 200 30 175
5 45 200 30 170

6. NUMBER OF EGGS LAID BY A MOTHER MOTH
EEARED  INDOORS

The number of the eggs laid by a mother moth
reared indoors is less than that of those eggs laid
by & wild mother moth. Details are as follows g

Number of eggs laid eacn day

ioth
N® 1 N° 2 N°3 NO° 4 N°S

At dawn of the fourth day after emergence 99 76 46 S0 111

v the fifth day " 11 23 18 29 34

" the sixth day " 6 29 45 22 14

1 the seventh day ! 0 12 8 18 12

" the elghth day 1) 0 14 (died) 8 ]

il the ninth day 4 (died) S 2 3

it the tenth day I (died) (died) 2

(died)
TOTAL 116 159 87 169 181
Eggs remaining in the mother's body 2 7 3 8 0

T. LONGLVITY OF MOTHER MOTHS

According to the above table the life span of
the mother moth reared indoors 1s about the same as
that of the wild moth described in the previous pa-
per.

8. WEIGHT OF FGGS LAID BY ifOTHER YOTHS REARED
INDOORS

An egg weighs 8.62 m.g. and number of eggs per
one gram was 116. These values are smaller than tho-
se of the wild moth described in the previous paper.
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following plants.
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Gao (Mauclea annamensis)  ~-—— discovered
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RESUME..

CBSERVATIONS SUR LE COMPORTEMENT DU PAPILLON ATLAS (PHILOSAMIA
ATLAS) ELEVE EN MAGNANERIE PENDANT L'AUTOMNE 19¢2

-

1°) La durde de |'Sge larvaire varic considérablement selsn los lar=
ves ¢ 40 jours ot 13 heures pour les " et 42 jours et 6 houres pour les
2, sont les durées meyennes ; 36 jours 2 heures représentont la duréde mi-

nlmum et 46 jours 2 heurcs la durée max!mum.

2°) Guant au comportement des larves , los faits suivants sont & ne
" tepr :

a) Les larves éclosent au matin, olles mangent le coquille : des
ocufs aprés I'éclosion,

b) Les jeunes larves, lmmédlatement aprés |léclesion commencent
a manger lo bord des feuilles,

¢) Quand elles se reposent, les jeunes larves penchent la par-
tie antérieure de leurs corps sur le cdté,

d) Le temps de mue varie selon |'8ge des larves ; la seconde
mue est la plus courte elle dure de 16 & 17 heures ; la Stme mue cst la
plus fongue, ellv dure de 34 & 35 heures,

e) Le temps dlexuviation varie également on fonction de !'4ce
des larves : le temps d'exuviation de la premiére mue est !e plus court
(2 8 3 minutes), celul de la Héme mue le plus fong (7 & 8 minutes),

f] Le temps qul s'écoule entre la fin do [lexuviation ot le mo=
ment ol les larves commencent & manger les exuvies ecst considéré comme le
temps nécessaire & ['achévement du corps de |z larve aprds la rue, La du-
rée de ce temps, selen nos observations , varfe suivant |'Age de la larve,
c'est & dire qu'il dure une hcure aprés la 1ére mue et 2 hcurcs environ
aprés la S5éme, Pour les 2ime, 3éme ot 4dme mues cette péri-de varie entre
1 et 2 heures,

5) Les larves mlires oxcrétent des matleres souples eb hydratées

qul sent les cerniers cxcréments d: la Tupve,
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h) Les larves mlires voient leurs corps diminuer de volume aprés

avoir excrété,

i) Llexcrétion des faces se produit aux environs de midl et fes
larves commencent & filer leurs cocons environ une demie journée aprés
tes dernigres excrétions,

j) Les larves miirés coupent les pétioles, alnsi elles peuvent
faire leurs cocons dans les feullles fanées,

k) les larves mlires filent teurs cocons pendant les 2 ou 3
jours aprés la dernlére excrétion,

1) tes larves mlres so transforment en chrysalides pendant les
6a 7 jours qyi suivent la montée,

m) cet insecte appartlent & une race & cing mues,

39) Les cocons ainsl produits sont de qualité Inférieure par rapport

a ceux des larves sauvages,

4°) Le temps de pupaison (de [a montée a ['apparition des papillons)
varic considérablement selon las chrysalides. Dans notre expérience 25
larves sont montées au début du mois de juillet et elles ont été trans~
formées en chrysalides 7 jours aprés la montée. De ces 25 larves, 14 pa=-
pillons sont sertis 24 ou 29 jours aprés la montée, un papilion est sortl
le 348me jour, 2 autres sont sortis le 45éme jour et un dernier le S0&me
jour. Sept chrysalides restent encore dans leur état ce jour 10 septembre
1962, deux mols aprds la montée,

Lo temps de pupaison est étroitement |16 & la dlapause de la pupe.
On dit que ces insectes appartiennent & une espdce bivoltine et les oeufs
utilisés pour notre expérience ont été pondus par unc femelle qul étalt
jssue d'une pupe aprés diapause ; les problemes du voltinisme et de la
diapause de cet insecte devront &tre éclaircis ultérieurement,

5¢) Les papillons élevés en magnanerie sont de taille plus petite qe

ceux élevés dans la nature,

69) Le nombre des ocufs pondus par une § élevée en magnanerie est
moindre que celul des oeufs d'une @ élevée dans les condltlons naturelles

7°) La durde de la vie dlune 2 élevée en magnanerie est sensiblement

la méme que celle dtune femelle sauvage,

8°) Le polds des ocufs de femelles domestiquées est inférieur a ceux

des oeufs de  sauvage,

99)Quant aux plantes utilisées pour la nourriture des. larves de Phl-
losamia atlas elles sont de 4 sortes.



Fig. | - Eggs Fig. 2 - Larvae

Fig. 3 - a cocoon Fig. 4 - Cocoons

Fig. 5 - Moths
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REVUE DU VER A SOIE - JOURNAL OF SILKWORM, T.l111, Vol., XIV, 1962,

AN EXAMINATION FOR MAKING FLOSS-SILK
FROWM COCOONS OF ATLAS ¥OTH SILKWORMS

By Mr KATSUMATA F. (Japan) (*)

. The cocoon-shell of the -Atlas moth-silkworms
makes a strong wall , being,kneaded by a gummy subs-
tance secreted by the cocooning larvae. Consequently,
it is hard to reel the cocoon-filaments from the co-
coons.

It is, therefore, considered that these cocoon-
filaments can be utilized by silk-spinning operation
that is, the strong cocoon-shell be firstly loosened
and made into the floss-silk , after that the spun
silk yarn be produced.

According to the private communication from Dr.
S. Bitm, a research officer of the sericultural ex-
periment station of the government of Japan, the co-
coon-shell of Atlas moth is to be boiled in a 1/10
normal solution of Sodium Carbonate for one to two
hours in order to leosen the cocoon-filaments in the
cocoon-shell,

Taking his advice, we made an examination for
making floss-—-silk from cocoons of Atlas moth.

daterials @ Material.cecoons were gathered from
the trees lining the streets of Saigon on the begin-
ning of October 1962. All cocoons were pierced ones.
The exuviae of mature larvae and pupae in the cocoons
. wers taken out by cutting cocoon-shell. 70 grams of
the cleaned cocoon-shell were obtained from 100 grams
of cocoons , this amount «f cocoons being , usually,
counted for 100 to 105 in number.

(%) Mr KATSUMATA, a sericulture technician sent t» Vietnam undercolombo
plan, o/o THE NATIONAL SERICULTURE STATION, BAC-LOGC (Vietnam).
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Method 3 T0 grams of cocoon-shell were boiled
in 4 liters of a 1/10 normal solution of Natrium
Carbonate for 90 minutes and left for several hours
until +they became cool as they are, after that the
floss—-silk was made and washed thoroughly with water
and the floss-silk was dried up.

Results :
. Welght of P t:
Weight of Number eof SR Welght of .- s
Number of cocoon= p ratlo of floss
cocoons cocoons . floss-silk
shell sllk to the
experiments used usaed obtalned
( ) (a5l used ( | wolght of co-
rams oooons 3 rams
- (grams) ¢ coons used (%)
1 100 104 70 57 57.0
11 52 50 36 30 57.6
1 51 50 T 26 * 50.9
Note : In case of experiment I!l, cocoons were not opered and exuvlae

were not eilminated , In this case the floss obtalned wag beasten te remove
the pleces of the exuvla In [t.

RESWME

ESSA! D'OBTENTION DE BOURRE A PARTIR DES COCONS DU PAPILLON
ATLAS,

Le cocon du paplilon Atlas se présente sous !a forme dlune ooqua du-
re , comportant une gomme solldiflde ; c'est pourquol 1l est difflolie de
dévider la sole qul le constitue,

Pour utlilser oce filament de soie 11 est recommandé de ramel|lp le
eooon, de le transformer en bourre puls en fll de sole,

Pour dégommer les cocons 1l faut |es falre boul'lllr dans une solutlon
& 1/10 de carbonate de soude pendant 14 2 h et la bourre sers ainsi fsl-
te. y ) .

La quailté de filoselle obtenue représentait envlron le 55 % du polds
des cooons.

REFERENCE.

Bito, 3. (1941) : chemleal studies on the silk-thread of the wlld
sllkworms, (V) on the degumming of the cocoon-filaments of wild sllkworms({in
Japanese), Journal of the sericuitural sclence of Japan Vol, 12, N° 41,

SUPPLEMENT

According te the wrlterls observation, the Atlas moth larvae are heal-
thy by nature, therefore, {f they are raised artifliclally, the spun sllk yem
wiil be made In mass In Vietnam.
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THE BFFECT OF FEEDING THE SILK WORM BOMBYX ORI L.
WITH DIFFERENT MULBERRY VARIETIES
ON THE FECUNDITY OF MOTHS.

By M. HASSANEIN K. H.
and EL SHAARAWY ¥.F. (Sgypt, U.A.R.) (%)

INTRODUCTION

Feeding of the silk worm Bombyx mori L. on the
mulverry leaves is affeeted se greatly with the nu-
tritional value of the different mulberry leaf va-
rieties.

These studies hag been ecarried out in the Fa-
culty of Agrieulture, Ain Jhamg University, and the
Sericulture Regeareh Sectign , Ministry of Agricultu
re, Egypt. It was also eonducted in the Sericulture
Research Station, Padova , Italy. These studies were
carried out to evaluate the effect of feeding with
certain mulberry leaf varieties on the feseundity of
moths and the egg production.

REVIEW OF LITERATURE

Hiratsuka (1920), indigated that the quantity
of egg laid by 1000 maths is 391,09 gm, in fresh and
135.55 gm in dry matter, the female moths loosing
about half af her own bodily eonsf{ituents as eggs
(in the case of glycogen, as much as 77 %).

(#) Mr HASSANEIN {M.H.,), (Ph.D. Lendon},Head ef Plant Pretection Depart. -
ment Asslout University, Asslout, and Mr ELeSHAARAWY (M,F,), (Ph,D. Ain
Shams), Sericulture Researsh Department Minlstiry of Agriculture, Dokki.
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Baud (1960), carried out biochemical resear-
ches on Bombyx mori L. aiming to explain some phy-
siological phenomena conneected with reproduction and
nutrition. As for reproduction she had particularly
studied .-the-variability of phosphorous content in
the ovocyts of normal moth. In her research work on
nmutrition she first considered the variation of to-
tal phosphorous of the eggs in relation to alimen-
tation, secondary she analysed the reserve (glycogen
lipids and phosphorous)-of the larva  brought up on
nulberry leaves and on various Succedanea.

MATERTALS

Sitlk worm races :

) The silk worm races Used ih the present study
were the standard breeds reared in certain Meditera-—
niean and the far east countries of the world.

During 1959 and 1960 breeding of the silk worm
was carried out ‘in the Sericulture'seétion, Faculty
of Agriculture ‘Ain Shams University and the Sericul-
ture Department , Ministry of Agriculture, Egypt,
U.A.R. In 1961, breeding was carried out in the Se~
riculture Experimental Station, Padova, Italy.

The silk worm races used in these situdies we-~-
re 3 )

The race Var, considered as a local race and
was reared in 1959,

The cross-breed Yinhan x Huachiu was reared
in 1960, :

The race 49 M.was ' rTeared in the rearing sea-
son of 1961 in Italy.- '

Mulberry varieties :
Heed i E T

The mulberry  lééyé§ uséd,far féeding the silk
worm were & ' .
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1959 and 1960 1951
Morus alba var. lorettiana orus alba var. Giazzola
2 & i Japanese L. " & i Florio
b Y J Selvatica N N i Selvatica
W "Rosa di Lombardia u u 3 Cattaneo
" " n Roumi- 1" " t Kokuso
0 " " Lhu u " " Morettiana

RESULTS AND DISCUSSION
Weight of pupa

The change from the larva tg +the pupa usually
begins with cessation of feeding. The larva deserts
the mulberry leaves and wanders in search of suita-
ble site for pupation. The average weightf «f the pu-
pa in the different varieties after feeding on the
leaves of different mulberyy varisties is recorded
in Tables (1 and 2),

TABLE 1

MEAN WEIGHT OF PUPA, AFTER FEEDING THE LARVA DN THE QIFFERENTY
MULBERRY LEAF VARIETIES,

Welght of pypa (gm.)

Mulberry varlety e-e-come~eseecmcmeomSenmrae ok RS STEOe e
Min. Max,. Mean ¢ S.D.

g 'l (1959) S T
Morsttiana 1,030 4,630 1,293%0. 181

Japanese L. 14000 1,800 1,451%0.300
Selvatiea 1,000 1,450 1,485%0. 141

Rosa dl Lombardla 0,940 1,400 1.12720. 164

Roum ! 1,000 ° 1,820 1,24720. 131

Lhu 0,870 14320 1,15820. 260

1 {1960)

Morettlana 1,050 1,600 1.27070.173

Japanese L. 1,000 1,820 1,35420,223
Selvatloa 00900 1,67% 1.22010.223

Rosa di Lombardia  0.900 1,350 1,09520.137

Roum! 0.530 1,390 1,10970. 151

Lhu 0,750 1,200 0.97010, 154
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TABLE 2.
MEAN WEIGHT OF PUPA, AFTER FEEDING THE LARVA ON THE DIFFERENT
' HULBERRY LEAF VARIET!ES.

Weight ef pupa (gr.)

Mulberry variety

Hin, Max . Mean+5.0
T Wewa L Ea e ggen) 0 e L T
Glazzola 1,10 2,01 1.53%0,25
Florio 1,00 o0 & 2,00 1,3820,21
Selvatica 1.00 -1 2.05 : 1.5320.25
Cattanes’ 1403 1.86 1,4370,20
Kokuso B I & 2.20 1.52%0.27

Morettlana.. - e = = 4,01 " 1,66 1.39%0,24

The average weight of pupa of the race Var
ranged from 1.127 gm, to 1.451 gm. The highest mean
weight .of pupa was that of the worms fed on the lea-
ves of the variety 'Japanese L. and the "minimum
weight of pupa was that of the lanva fed on the lea-
ves of the variety Selvatica.

The uverdge weight of pupa of the cross breed
Yinhan ranged from 0.970to 1.354 gms. The heaviest
weight of pupa was that e¢f the larva fed on the lea-
ves of .the - variety Japanese L..and the minimum
welght was that of the larva fed.on the 1leaves of
the variety Lhu. ' b

The average welght of pupa of the race 49 .
ranged from 1. 38 to 1.53 gms. The Weaviest weight of
pupa was that cf the larva.fed.en the leaves of the
varieties 'Giazzola , and Selvatica and the minimum
weight was of the larvae fed on the leaves of the
variety Florio.

weight of female moth :

Table (3) represents the effect of feeding
with the leaves of different mulberry varieties on
the average weight of the female moth of the diffe-
rent races of the silk worm Bombyx mori L. The ave-
rage weight of.the female moth of the race Var was
0.87, 0.91 and 0.89 gm , after feeding-on"the leaves
of the varieties Morettiama™, Javansse L. and Selva-



AVERAGE WEIGHT OF FEMALE MOTH PER GM. AFTER FEEDING THE LARVA ON THE DIFFERENT MULBERRY LEAF VARIETIES.

]

TABLE 3,

1959 9 961

Mulberry UL Mulberry ~ema- & —

varieties Hine Max. HMeantS.N. Nin. Max . MeangS.0. varieties Min. Max . MeanaS.D.
Morettiana 0,492 1.00 0.87+0.15 0.742 0.97 0.88:0.05 Giazzala 0.95 1.25 1.14+D.09
Japanese L. 0,672 1.03 0.91:0.12 0.770 1.00 0.9520.06 Florle 0.75 1.25 0.9610.10
Selvatioa 0.582 1.01  0.89:0.11 0.848 1.00 0.9740.03 Selvatica 0.90 1405 0.96+0.05
Rosa dl

. 0.616 0.92 0.75+0.08 0.670 0.98 0.76+0.08 Cattanes 0.70 1.25 0.98+0.09

Lambardia ‘
Roum] 0.498 1.00  0.76+0.12 0.560 0.99 0.83:0.10 Kokuge 0.95 1.36 1.4440.19
Linu 0.353 0.74 0.57+0.10 0.510 0.80 0.68+0.76 Morettiana 0.85 1.26 1.04£0.09

= L9 -
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tica. It was also 0.75, 0.76 and 0.57 gm. after fee-
ding on the leaves of the varieties Resa di Lombar-
dia, Roumi and Lhu respectively. The heaviest weight
of female moth was that of the larva fed on the lea-
ves of +the wvariety Jaranese L. and the minimum
weight was of the larva fed on the leaves of the va-
riety Lhu.

The average weight of female moth of the cross
breed Yinhan was 0.88, 0.95, and 0.97 gm. after fee-
ding on the leaves of the varisties lorettiana, Ja-
Banese L. and Selvatica . It was also 0.75, 0.83 and
0.68 gm. after feeding on the leaves of the varie-
ties Rosa di Lombardia, Roumi and Lhu respectively.
The heaviest weight of moth was that of the larva
fed on the leaves of the variety Japanese L. and the
minimum weight was of the larva fed on the leaves of
the variety Lhu.

The average weight of female moth of the race
49 M. ranged from 0.98 to 1.14 gms. with slight dif-
ferences in the average weight of female moth after
feeding on the leaves of different mulberry varie-
ties.

The eggs

The females deposit their eggs in the egg la-
ying paper bags after mating . The eggs vary accor-
ding to the different races of the silk worm , they
are either adherent or not adherent. In the present
studies, the eggs of the reared silk worm races were
all of the adherent type.

It is clearly shown from the results »f these
studies that +the number of the deposited eggs was
affected by feeding the larvae on the leaves of dif=
ferent mulberry varieties.

It is evident from Table (4) that the number
of eggs deposited by the female moth of the race Var
was 289, 491, 300, 294, 431 and 253 after feeding on
the leaves of the varieties Worettiana, Japanese L.,
Selvatica, Rosa di Lombardia , Roumi and Lhu respec-
tively.
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TAGLE 4.

NUMBER OF EGGS OEPOSITED BY THE FEMALE MOTH OF THE RACES REARED
IN 1959, 1960 AND 4961 , AFTER FEEDING ON THE DIFFERENT
MULBERRY LEAF VARIETIES,

1959 1960 Mulberry 1961

Mulberry varletles ~—mmemamec—e = 00 emmseseeeseeoeee ——
varletles

N® of eggs N®  of eggs
Merettiana 289 292 Giazzola 603
Japanese L. 491 511 Florin 330
Selvatlaca 300 304 Selvatica 583
Rosa di Lombardia 294 485 Cattanes 579
Roum! 431 497 Kokuso 649
Lhu 263 566 Herettlana 611

The average number of eggs deposifted by the
female moth of the cross breed VYinhan was 292, 511,
304, 485, 497 and 366 eggs after feeding on the lea-
ves of the varieties Morettiana, Japanese L., Selva-
tica, Rosa di Lombardia, Roumi and Lhu respectively.

The average number of eggs depesited by the
female moth of the race 49 M. was 503, 330, 583, 579
649 and 611 eggs after feeding on the leaves of the
varietises Giazzola, Flerie, Selvatica, Cattaneo, XKo-
kuso and Morettiana respectively . The maximum num-
bers of egg deposited by the female moth of the ra-
ces Var and Yinhan was that of the larvae fed on the
leaves of the variety Javanese L. and the maximum
numbers of eggs deposited by the female moth of the
race 49 M. was that of the larvae fed on the leaves
of the variety Keskuso. The minimum numbers of depo-
sited eges by the female moths of the races Var ,
Yinhan and 49 1. was that of the larvae fed on the
leaves of the variety Lhu and ¥orettiana and Florio
respectively.

RESUME.

EFFET D'UNE. ALIMENTATION DU VER & SO1E BOMBYX MORI L. AVEC
DIFFERENTES VARIETES DE MURIERS SUR LA FECONDITE DES
PAPTLLONS

19} POIDS DES CHRYSALIDES : Les chrysalldes des races Var et Yinkan
i{ssues de larves nourries de Japanese L. furent les plus lourdes, Pour
la race 49 M. ce furent celles deni les larves avaient été nourries de
Selvatica.



- 4170 ~

2°) POIDS DES PAPILLONS FEMELLES : les plus lourdes feme!lles furent
celles élevdes aveo Japanese L, chez les Var et Yinhan. Pour les femelles
de la race 49 M. on ne trouve pas de grande différence pondérale sulvant
['alimentation.

3°) LES OEUFS : Pour les races Var et Yinhan, les papillons femelles
dont les larves avaient été nourries de Japanese L, pondirent le plus
grand nombre d'oeufs. Pour la race 49 1., les femelles les plus fécondes
furent celles dont les larves avaient été nourries de Kokuso,
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STUDIES ON THE EFFECT OF FEEDING THE SILK WORM
WITH DIFFERENT MULBERRY VARIETIES ON THE TECHNOLOGY
OF THE SERIC FIBER

By M. HASSANEIN M.H.
and EL SHAARAWY M.PF. (Egypt, U.A.R.) (*)

INTRODUCTION

The silk worm Bombyx mori L. consumes and di-
gests the different mulberry leaf varieties, even if
they vary considerably in their nutritional value.

These studies has been carried out in the Fa-
culty of Agriculture Ain Shams University, and The
Sericulture Research Section, Ministry of Agricultu-
re, Bgypt. It was also conducted in the Sericulture
Research Station, Padova , Italy. These studies were
conducted +to select the most profitable mulberry
leaf varieties to the silk worm so that it may raise
the silk production in the cocoons of the different
races of the silk worm.

REVIEW OF LITERATURE

Hiratsuka (1920) , mentioned that the average
quantity of silk substance secreted by 1000 worms
was 240.33 gm (dry matter), which corresponded to
25 % of the dry matter digested and 65 % of the ni-
trogen digested in the fifth instar.

Kitazawa (1932), studied +the relation between
the food plants and the properties of the cocoon of

{) Mr HASSANEIN {M.H.}, {Ph.D. lLondon), Head of Plant Protection Depart-
ment Assiout University, Assiout, and Mr EL-SHAARAWY (M.F.), (Ph. D. Aln
Shams), Sericulture Research Depariment Ministry of Agrioculture, Uokki.



- 172 -

Antherzea yamamai and Antheraea pernyi, he concluted
the following result : The cocoons of both wild silk
worms fed with leaves of Quercus dentata were poorin
silk and it was known that the cocoons were difficul
ty reeled.

lalucelli (1954) , carried out nutritional
tests on silk worms of various races and crosses
comnonly railsed from reproduction and for the output
of silk , taking intoc account also the reproductive
data of various groups per gram of silk worm eggs
and per commercigl ounce. The results obtained had
demonstrated that, even conserving unaltered the
quantity of nutrient which must be given , the races
actually in commerse possessed a greater capacity for
utilising mulberry leaves in comparison to those of
the past. The principal data of production had con-—
firmed the visible progress achieved in the national
field of silk cultivation with the employment of se-
lected races and in particular the high degree of
efficicncy obtained by the races which were in whi.-
te character. Their raising deserves being taken in-
vo seriovs consideration, with the aim also of achi-
eving tine development of types and bi-vhite crosses
which can cuccessfully compete with those developed
by *he Jevanese silk industry.

MATERTIALS

Silioworm races

The silk worn races used in the present study
were the standard breeds reared in certain Meditera-
n7ean and the far sast countries of the world.

Diing 2959 and 1960 brecding of the siik
vorn wWas carried out in the Sericulture section, Fa-
culty of Agriculture Ain Shems University and the Se
ricnlture Deparsment, Ministry of Agriculture, Egypt
U.A.R. {n 2961 , breeding was carried out in the Se-~
riculturs Fxperimental Station, Padova, Italy.

The =ilk worm races used in these studies we-
re 3
‘The -race Var , considered as a local race and
vias- reared in 1959, y )
- The -.cross-brged 7Yinhan x Huachiu was reared
in 1940.
The race 49 M. was reared in the rearing sea-—
son of 1961 in [taly.
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Mulberry varieties ¢

The mulberry leaves used for feeding the silk
WOTm were

1959 and 1960 1961
Morus alba var. Morettiana Norus alba var. Giazzola
A i K Japanese L. . i i Florio
i ! n Selvatica ! ! " Selvatica
i it 1 Rosa di N u N Cattano
Lombardia
11t n 1% Roumi 11 n 11" Kokuso
1t ft " Lhu 1" 1t 1 Morettiana
METHODS

Suffocation and drying of cocoons :

It is necessary to kill the chrysalis of the
selected cocoon for the seric bave test before its
transformation to the moth. The simplest and easiest
manner has been found to be submission of the living
cocoons to the action of heat . For this purpose de—
siccator was used , that comprises essentially a fan
in the drying chamber in which the fresh cocoons we-—
re placed to maintain a constant air current through
the mass of the chrysalides , which carries away the
products formed during desiccation, humid and vola-—~
tile substances and a stove for heating the air dri-
ven by the fan . Desiccation was started at a tempe-—
rature of 50-60°C. and was carried to maximum of 90-
95°C . After desiccation the cocoons were kept in a
dry storage.

Re¢ling of the seric fibers :

The seric bave is composed of two filaments or
brins which issue from the two secreteries of the
worm and are struck together with sericin in the
threader.

In order to examine the nature of the bave, it
is unwouned from the cocoon by the special appa.-
ratus which provides without occasioning any mecha~
nical changes in it, for measuring the total length
of the fiber and for some other technological proper
ties.
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The apparatus designed by Dusuzeau (1826), and modi-
fied by Verson and Quajat (1888), was used. It com-
prisis a paralblopiped in which the cocoon is placed
after being softensed by soaking, the water was hea-
ted by a gas jet under the cont.sainer. The winder on
which the bave is reeled 1is provided with girometer
and with a guiding arm with forward and backward mo-
vement along the whole length of the winding frame
allowing the seric fiber to be wound, if record is
in separate skeins. Weight of the silk fiber was al-
so determined.

Plorkin and Jeuniaux (1960), studied the in-
fluence of the alimentation on the silk secretion in
the 1light of the knowledge on the origin and the
part of the amina acids in the haemolymph. They sta-
ted that +the quality and the quantity of the food
taken by the silk worm during the periods of tissues
growth, the period of '"facultative" alimentation, in
the middle of the fifth instar, had an important in-
direct repercussion on the quantity »f the silk
which was spun.

RESULTS AND DISCUSSION

The seric bave

The seric bave 1s composed of two brinds uni-
ted together by sericin. With the eXception of the
first layers, which constituted the crust or husk of
the cocoon the seric bave is deposited in the cocoon
with a certain regularity in the form of loops or
eyelets.

In order to examine the nature of the bave it
is reeled from the cocoon by a speclal apparatus for
measuring the total length of the seric filament and
for cutting it into any special lengths for special
tests.
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Lenght and weight of the seric fiber

For measuring the length of the seric fiber,
cocoons of the different breeds after feeding on the
leaves of different mulberry varietics are reeled
and their lengths and weights are recorded in Tables
(1 = 9) and graphically illustrated in Figs (1, 2
and 3).

It 1is shown from Table (1) and Fig. (1) that
the average length of silk in the cocoon of the race
Var after feeding on the leaves of the varieties Mo-
rettiana, Japanese L. and Selvatica was 9569.0, 554.7
and 441,1 metors respectively. It was also 569.1,
486.2 and 358.3 meters by feeding on the leaves of
the varieties Rosa di lombardia, Roumi and Lhu.

The maximnum length of silk in the cocoon was
of the larva fed on the leaves of the varieties Rosa
di lombardia and Morettiana without any differences
between them, and the minimum length of silk in the
cocoon was ~f the larva fed on the leaves of the va-
riety Lhu.

The average weilght of silk was 0.122 , 0.145
and 0.115 gm. by feeding the worms on the leaves of
the varieties Morettiana, Japanese L. and Selvatica.
It was also 0.130, 0.104 and 0.187 gm. by feeding
the larvae on the leaves of the wvarieties Rosa di
lombardia, Roumi and Lhu respectively. The h-aviest
weight of silk was in the cocoon of the larva fed on
the leaves of the wvariety Lhu , and the minimum
weight was prdduced from the cocoons of larva fed on
the leaves of the variety Roumi.

The average thickness of the seric fibver is
also recorded in Table (1) and Fig. (1). It was 1.92
2.30 and 2.33 denier by feeding the worms on the
lecaves of the varisties Morettiana , Japanese L. and
Selvatica. It was also 2.03 , 1.93 and 4.68 denier
after feeding on the leaves of the varieties Rosa di
lombardia , Roumi and Lhu respectively . The maximum
thickness of the seric fiber was by feeding the
worms on the leaves of the wvariety Lhu and, the mi-
nimum thickness was by feeding the larvae on the
leaves of the varieties Korettiana and Roumi.
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TABLE 1.
AVERAGE LENGTH, WEIGHT AND THICKNESS OF THE SERIC FIBER OF THE
RACE VAR, AFTER FEEDING THE LARVAE ON THE DIFFERENT
MULBERRY LEAF VARIETIES.
Length of silk Weight of silk
Mulberry
{meter) {per gram) A
iy TonTeesmmSest-oaeSRRE SSESEMS S Denier
var
2 Y tin. Max ., Mean Min Max ., Mean
{1959)
Morettiana 290 755 569.0 0.040 0.200 0.122 1.92
Japanese L. 280 765 554,7 0.074 0,220 0,145 2,30
Selvatica 240 70 441,14 0.040 0,200 0,115 2,33
R di
e 400 725  569.1 0.040 0.190  0.130 2.03
lombardia
Roum 290 795 486.2 0,040 0.170 0.104 1.93
Lhu 260 540 353.3 0.064 0.240 0.187 4,68
TABLE 2.
ANALYS|S OF VARIANCE REGARDING LENGTH OF SILK [N THE COCOONS
OF THE RACE VAR, AND FEEDING THE LARVAE ON THE DIF-
FERENT MULBERRY LEAF VARIETIES.
(1959)
. Total Mean
Souras of varlation D.F F.
B S. square S. sguare
Varleties 5 1806134 3612262 g
Error 294 3892394 132441
Total 299 5699025
TABLE 3.
ANALYSIS OF VARIANCE REGARDING WEIGHT OF SILK IN THE COCOONS
OF THE RACE VAR. AND FEEDING THE LARVAE ON THE D!F-
FERENT MULBERRY LEAF VARIETIES.
t: M
Source of variation bD.F. g — F.
S. sGuare S. sQquare
Varieties 5 ) 0.044 ek
Error 294 0.40 0.0013
Total 299 0.¢2

Significal at the level 0.01
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Tables (2 and 3) show that there was a highly
significant differcnce in the average length and
weight of the seric fiber in the cocoon of the race
Var after fesding on the leaves of different mulberry
varietics.

The average length of silk in the cocoon of the
cross breed Yinhan 1is recorded in Table (4) and 1l-
lustrated in Fig. (2). It was 672, 726 and 644 meters
after fecding on the leaves of the varieties Moret-
tiana, Javanese L. and Selvatica . It was also (B
738 and 5372 meters after feeding on the leaves of the
varicties Rosa di lombardia , Roumi and Lhu respecti-
vely. The maximum length of silk was in the cocoon of
the larva fed on the leaves of the variety Rosa di
lombardia, and the minimum length of silk was in the
cocoon of the larva Fed on the leaves of the varioty
Lhu.

The average weight of silk 1is clesarly shown in

Table (4) and Fig. (2). It was 0.184, 0.108 and C.184
gn. after feeding on +the leaves of the varieties Mo-
rettiana , Japanese L. and Selvatica . It was also
0.163, 0.187 and 0.139 gm. after feeding on the lea -
ves of the varieties Rosa di lombardia , Roumi and
Lhu respectively. The heaviecst wsight of silk was in
the cocoon of the larva fed on the leaves of the va-
riety Roumi , and the minimum weight of silk was in
the cocoon of the larva fed on the leaves of the va-
riety Japanese L.

The average thickness of the seric fiber was
2.46, 2.57 and 2.57 denier after feeding the worms on
the leaves of the varieties WMorettiana, Japanese L.
and Selvatica. It was also 1.90, 2.38 and 2.18 denier
after feoding the worms on the lsaves of the varie-
ties Rosa di lombardia, Roumi and Lhu respectively.
The maximum thickness of the seric fiber was excreted
from the larva fed on the leaves of the varietics Ja-
vanese L. and Selvatica. The minimum thickness was in
the seric fiber secreted from the larva fed on the
loaves of the variety Rosa di lombardia.

Tables (5 and 6) clearly show that thers was a
highly significant difference in the average length
and weight of the seric fiber after feeding the worms
on the leaves of the different mulberry varietics.
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TABLE 4.

AVERAGE LENGTH , WEIGHT AND THICKNESS OF THE SERIC FIBER OF
THE RACE YIMHAN, AFTER FEEDING THE LARVAE ON THE
DIFFERENT LEAF MULBERRY VARIETIES

Length of silk Weight of silk
Mulberry .
(meter) (per gram) Denier
iy, ity e S e
variety Min. Max Mean * Min. Max . Mean
(1960}
Morettiana 360 895 672 0.090 0.310 0.164 2.46
Japanese L. 330 990 726 0.080 0.294 0.208 2,57
Selvatica 415 365 Bd4 0.080 0.282 0.184 2.57
R d
BEE Kl 350 1190 775 0,050  0.250  0.163 1,90
lombardia
Roumi 380 735 738 0.064 0,240 0. 187 2.38
Lhu 340 900 572 0.040 0,240 0.139 2,18
TABLE o,

ANALYS1S OF VARIANCE REGARDING LENGTH OF SILK [N THE COCOONS
OF THE RACE YINHAN AND FEEDING THE LARVAE ON THE DIF-
FERENT MULBERRY LEAF VARIETIES.

Total Mean

Source of variation D.F. N e
S. squere S. square
Varieties 5 11232545 222651.2
"
Error 294 4479871 152571 14,6
Total 299 56045127
TABLE 6.
ANALYSIS OF VARIANCE REGARDING WEIGHT OF SILK [N THE COCOCNS
OF THE RACE YINHANAND FEEDING [N OTHER DIFFERENT
MULBERRY LEAF VARIETIES.
. Total Mea
Source of variation D.F. <l ean Feo
S. sguare S. sguare
Vartetlies <] 0.10 .02 !
st
Error 294 0.6% 0.0002 400.0
Total 2499 0.76

- Slgnificant at the level 0.01
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TABLE 7.

AVERAGE LENGTH, WEIGHT AND THICKNESS OF THE SERIC FIBER OF THE
RACE 49t. , AFTER FEEDING THE LARVAE ON THE DIFFERENT
MULBERRY LEAF VARIETIES.

Length of silk Welght of silk

Mulberry

(meters) il {per gram} Leran
Ve Y Min. Max ., Mean Min. Max . Mean
N ¥ - Y
Giazzola 421 936 633.9 0.093 0.266 0.177 2.51
Flario 339 795 555.9 0.081 0.195 Q.44O 2.27
Selvatica 400 808 612.4 0.0985 0.220 0.160 2.34
Cattaneo 424 %08  671.6  0.108 0.208 0.162 2.6
Kokuso 429 794 583.2 0.107 0.206 0. 151 2432
Moretilana 552 991 733.0 0.112 0.225 0.171 2,10

Table (7) and Pig. (3) represent the average
length of silk reeled from the cocoon of the race
49 M. after feeding the worms on the leaves of dif-
ferent mulberry varieties. It was 633.9 , 555.9 and
612.4 meters by feeding the worms on the leaves of
the varieties Giazzola, Florio and Selvatica. It was
also 677.6, 583.2 and 733.0 meters by feeding the
larvae on the leaves of +the varieties Cattaneo, Ko-
kuso and Morettiana réspectively.The maximum length
of silk was obtaine' from the larvae fed on the lea-
ves of the variety Morettiana , and the minimum
length of silk was excreted from the -larva fed on
the leaves of the variety Florio.

The average weight of silk is recorded in Ta-—
ble (7) and graphically illustrated in Fig. (3). It
was 0.177 , 0.140 and 0.160 gm. after feeding the
worms on the leaves of the varieties Giazzola, flo-—
ric and Selvatica . It was also 0.162, 0.151 and
0.171 gm. by feeding the larvae on the leaves of the
varieties Cattaneo, Kokuso and Morettiana. The maxi-
mum weight of silk was excreted from the larva fed
on the leaves of the variety Giazzola, and the mini-
mum weight of silk was excreted from the larva fed
on the leaves of the variety Florio.

The average thickness of the seric fiber ws
2.51, 2.27 and 2.34 denier after feeding on the lea-
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ves of the varieties Gilazzola, Florio an

Tt was ALE0 248, 2,2 vamd 2,20 denier By
the leaves of the varieties Cattaneo, Koku
Morettiana respectively . The maximum thickness of
the seriec fiber was of the silk secreted from ihe
larva fed on the leaves of the variety Giazzola, and
the minimum thickness was of the larva fed on the
leaves of the varilety Morettlana.

It is evident from Tables (8 and 9) that the-
re was a highly significaht difference in the avera-
ge length and weight of silk secretsd from the lar-
vae fed on the leaves of the different mulberry va-
rieties. The different mulberry leaf varieties were
clagssified according to their nutritional value on
the characters of silk length and silk weight during
the three experimental years is clearly shown in Ta—
Bl (20

TABLE 8.

ANALYS!IS OF VARIANCE REGARDING LENGTH OF SILK IN THE COCOONS
OF THE RACE 49 M, AND FEEDING THE LARVAE ON THE OIF-
FERENT MULBERRY LEAF VARIETIES

Total M
Source of varlation D.F. e ean Fo
S. square S. square
Varletles 5 108752403 2175040.6  186.6
Error 294 3422350 116441
Total 299 112474755
TABLE 9,

ANALYSIS OF VARIANCE REGARDING WEIGHT OF SILK N THE COCOONS OF
THE RACE 49 M, AND FEEDING THE LARVAE ON THE DIFFERENT
MULBERRY LEAF VARIETIES

Total Hean

Variatlons D.F. =
S. square S. square
= i
Varieties 5 0.04 0.008 €0
Error 294 0,04 0.0001
Total 299 .08

(273
Signiflcant at the level 0,01
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TABLE 10.
MULBERRY VARIETIES CLASSIFIED ACCORDING TO ORDER OF MER{TS

Length of silk

4959 1960 1961
1 Rosa d1 lombardia Rosa di Lombardia Morettlana
2 Morettiana Roum Cattaneo
3 Japanese Japanese Giazzala
4 Rouml Morettiana Selvatlca
5 Selvatica Selvatica Kokuso
6 Lhu Lhu Florio

Welght of silk

1 Lthu Japanese Giazzola

2 Japanese L, Roum1 Morettiana

3 Rosa di Lombardia Morettiana Cattanen

4 Morettiana Selvatica Selvatica

S Selvatloa Rosa di Lombardia Kokuso

6 Roumi Lhu Florio
RESUME

EFFET DE L'ALIHENTATION DU VER A SOIE SUR LA TECHNOLOGIE DE LA
FIBRE

Plusieurs races de ver a sole furent nourries de différentes varié-
tés de miirier. La longueur des brins et le poids de la soie furent ensui-
te mesurés en vue d'accroiire la production de la soie dans la République
Arabe Unle,

Il ressort de cette étude qu'll y a des différences signlficatives
dans fes longueurs moyenncs et les polds moyens de la fibre de sole des
différentes races dont les larves ont été allmentées avec des varliétés
différentes de mlirler.

Les larves Var et ¥inhan qui produisirent le trin le plus long au
titre le plus élevé furent celles nourries de Rosa di Lombardia, Pour les

larves 43 M ce furent celles élevées avee du Morettiana.

Chez les Var nourris de Lhou les cocons furent les plus riches en
sole ; chez les Yinhan nourris de Japanese L. les cocons furent les plus
riches on soie. Pour les 49 M les cwcons les plus riches en sole furent
ceux des larves nourries de Giazzola.
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REVUE DU VER A SOIE - JOURNAL OF SILKWORM, T.lIY, Vol. X1V, 1962

STUDIES ON THE EFFECT OF FEEDING DIFFERENT RACES
OF THE SILK WORM WITH CERTAIN WULBERRY VARIETIES ON
THE SILK GLANDS AND COCOON CHARACTERS

By Mi{. HASSANEIN M.H.
and EL SHAARAWY M.F. (Bgypt, U.A.R.) (%)

INTRODUCTION

The mulberry leaves differs so greatly in their
nutritional wvalue tn the silk wnrm Hombyx mori L,

This work has been carried out in the Faculty
of Agriculture, Ain Shams University, and +the Seri-
culture Research Dept., Ministry of Agriculture, it
was also conducted in the Sericulture Ressarch Sta—
tion, Padova, Italy.

These studles were carried out to study the
effect of feeding different races of the silk worm
with certain mulberry varieties on the silk glands
and the cocoon characters.

REVIEW OF LITERATURE

Bounhiol (4950) , carried out studies on the
growth 1n length of silk worms fed on mulberry and
silk worms fed an Succedaneg . He stated that .the
length of silk worms exclusively fed from hatching
on Xylosoma or on Storzzanera differed only by de-
tails (faster growth 1in length at the beginning of
the larval life , greater retraction when moulting)

{#) Mr HASSANEIN {M.H.), (Ph.D. London}, Head of Flant Protection Depart-
ment Assiout Universlty, Assiout, and Mr EL-SHAARAWY (M.F.), (Ph. D. Ain
Shams), Sericulture Research Department Ministry of Agricuiture, Dokkl.
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from that of silk worms fed on mulberry at the same
time. Thne final size reached and the general shape
of diagrams were the same.

Fraisse (1952) , curried out experiments on
feeding, growth, cocoon and silk of Bombyx mori L.,
on the chemical and physical variations of Morus al-
2 colomiassa L. leaves . During all the +time of
growth of mulberry, lsaves were taken of different
parts foi comparing thém under their physical and
chemical cénditiomsand for studying their value for
the 5ilk worm rearing. I% was noted that

1 ~ From the fourth to the eighth hour , the
repidity  of evaporation of leaves which have been
taken <dJown was the greatest . At the beginning of
the growth this evaporation rapidity was greater in
the young Lleaves than  the old leaves. With advancing
of  the season *the order wos reversed.

2—- The top lezves have a thinner limb +than
the bothom onss (52C-1 O] %0 150-190p).

an apical leaf was al-

e
woys  ligliter tg zsal leaves, (412-1Tmgm to

4 - In the y oung leaves the limb density see-—
+

ned resch its maxisun value 2% the beginning of
the g“onug s 1% dec? aced afterwards.
5 - i the courss of the growth time of the

mulberry , it was noted in the leaves an important
decrcase 1 the rela’ive content of water, total ni-
trogem , albuminoid nitrogen , soluble nitrogen,P20s,

K20 ard 4% waz rosed an increase in Cal and Mg0.

6 - The =ruuio beiwsen the content of albumi-
noid and tovzl nitrogen raised very little with the
increuse of the leaf age (0.75 - 0.85).

7 - Ou  the contrary the ratios of P Oa/total
nitrogen, T>05/CaB, (total ¥ + P,0,/Cal decTease ve-
ry quickly with the leaf development)

a) P20s/total ¥ (0.31-0.12).
b) P20s/Cac (1.29-0.03).
¢) Total N + P;0s/Cal (5.37-0.26).
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Fraisse and Arnoux (4954), carried out studics
upon the effect of feeding on the biometrics of the
silk worm cocoons, he stated that

1 - The average values of each of the follo-
wing characters regularly decreased as the mulberry
leaf eaten by the silk worms was near to the ripe
ness : weight, dimensions, surface and volume of the
cocoon , weight of exuvia, pupa weight , weight and
thickness of the shell.

2 - Cocoons of the four moults worms were hea-
vier and bigger than those of the five moults worms.

3 - Decreasec of the silk richness of the co-
coons of the late rearings.

MATERTALS
Silk worm races

The silk worm races used in the present study
were the standard breeds reared in certain Meditera-
nean and the far east countries of the world.

During 1959 and 1960 breeding of the silk worm
was carried out in the Sericulture section, Faculty
of Agriculture Ain Shams University and the Sericul-
ture Department , Ministry of Agriculture , Egypt,
U.A.R. In 1961, breeding was carried out in the Se-

riculture Experimental Station, Padova, Italy.

The gilk worm races used in these studies we-
Te

The race Var, considered as a 1local race and
was reared in 1959.

The cross - breed Yinhan x Huachiu was reared
in 1960.

e race 49 M. was reared in the rearing sea-
son of i9641 in Italy.
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Mulberry varieties

The mulberry leaves used for feeding the silk
worm were :

1959 -~ 1960 1961

Morus alba var. Morettiana | forus alba var. Glazzola
" i " Japanese L. " " M Florio
U U U Sclvatica i ! " Selvatica
i " Rosa di Lomhardia . L i Cattaneo
1] n 1" Roumi i n n KOkuSO
L " il Lhu N N " Morettiana

METHODS

Suffocation and drying of cocoong !

It is necessary to kill t':e chrysalis of the
selected cocoon for the seric bave teet Tbtafere its
transformation to the moth. “he sipplest and easiest
manner has been found to be submission of the living
cocoons to the action of heat . For this purpose de-—
siccator was used , tlat comnrises escentizllv a fan
in the drying chambasr in which the fresh cocoons we-
re placed %o malinitaln a cenciaint air curvent through
the masz of the carycelidas , whiceh carrics away the
productic formed during desiccaltion; humid end vola-
tile sub:tances and a stove for headting the alr dri-
ven by the fan. Desiccation wee started at a tempe-
rature of 50-60°C, ard was carried +o a malioum of
90-95°C., After desiccation the cocoons were lzep’ in
a dry storage. Longih , widih . fresh weighs and dry

< 1 Mo ] . re oy e AEEN
welcht of Lhe cococis were acoorteiroed,

a

RESULLS AND DISCUSSION

The silk gland

The silkt worm has two sorific glards or sozi
tries . They have three distinet peris - posterior,
medium and anterior -- known rerpccetivelr as the se-
cretory cnnal, the =resarveir and the excoretory ca-
nal. Fach secrctory canal etarts s elongatzd cylin-
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drical, convolvuted tube whose posterior free end is
blind. This tube runs cephalade dorsally alongside
the alimentary canal from about the seventh segment
up to the second. At this point the tube swells out
forming a silk reservoir, which extends ventro-late-
ralto the elimentary canal and runs forward for a
short distance , then it blends and proceads black-
wards again down to the sixth abdominal segment whe-
re it runs cephalade for the second time until it
reaches the hind margin of the metathorax, the silk
reservoir turns mesally and gradually narrows . In
the metathorax , the narrow anteriocr end of the re-
servoir proceeds forwardsas an exceretory canal. The
two exceretory canals traverse the thorasic ssgments
alongside the ventral nerve cord, converging as they
proceed forwards, they pass through +the head untill
they reach the suboesophagal ganglion, beneath which
they run side by side. They proceed forwardsas such
along the medio-ventral line of the body until just
before the organ known as the silk press (spinneret)
there they unit with cach other forming a very short
common duct that opens into the base of the silk
press. From the silk press extends anteriorly a nar-
row terminal duct that opens at the tip of the spin-
neret. Located inside the prémentum is a pair of pro
portionately large voluminous glands , the accessory
(or Pillipp's)glands. Each accessory gland opens se-
peratery by means of short duct into the silk duct
of its side just before the beginning of the common
silk duct. '

In Table (1) the data obtained clearly illus-
trated the weights of the reservoir of the silk
gland in the mature larva after feeding on the lea-
ves of the different mulberry wvarieties.

The average weight of the silk gland reservoir
of the race Var which was reared in 1959 was 0.245,
0.228 and 0.196 gm. after feeding on the leaves of
the varieties ilorettiana, Japanese L. and Selvatica,
and it was 0.153, 0.163 and 0.086 gm, after feeding
on the leaves of the varieties Rosa di _Lombardia,
Roumi and Lhu respectively.

It can be concluded from the comparison of the
results that the average weight of the silk gland



TABLE .

MEAN WEIGHT OF THE SILK GLAND RESERVOIR PER GM. IN THE MATURE LaRVA,
AFTER FEEDING ON THE DIFFERENT MULBERRY LEAF VARIETIES.

Mu lberry

varieties

Morettiana
Japanese L,
Selvatica

Rosa dl
Lombardia

Roum!

Lhu

0.112

0.086

0.064

0.245+0,066
0.228+0.066

0.196+0.013
0.155+0,035

0. 163+0.026

0.086+0,024

0.190

0.1456

0.084

0.340+0.026
0.330+0.035

0.334+0.031
0.257+0.033

0.213+0,028

0.113+0.018

Mulberry

varieties

e e o kB o o a8 A e e e e e At o o T ot e e

Giazzola
Florl

Selvatica

Cattaneo

Kokuso

Morettiana

0.437

0.436

0.484

49 M (1961)

Max, MeaniS.D.
0.821 0.505t0.041
0.593 0.468+0,006
0.632 0.499+0.010
0.666 0‘528i0‘006
0.708 0.597+0,008
0.792 0.597+0.008

L 2
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reservoir of the larva fed on the leaves of the va-
riety MWMorettiana was heavier than the other wvarie-
tiesy, and the minimum weight was that of +the worms
fed on the leaves of the variety Lhu.

The average weight of silk gland reservoir in
the mature larva of +the cross breed Yinhan was ,
0.340 , 0.350 and 0.334 gm. after feeding the larva
on the leaves of the varieties Morettiana, Japanese
L. and Selvatica, and it was 0.237, 0.213 and 0.113
gn. after feeding on +the leaves of the varieties
Rosa di Lombardia, Roumi and Lhu, respectively. The
heavier weight was that of the larva fed on the lea-—
ves of +the variety Horettiana, and the wminimum
weight was of the larva fed on the leaves of the va-
riety Lhu. The average weight of the silk gland re-—
servoir of the race 49 . is clearly shown in Table
(51) and it was 0.605 , 0.458 and 0.499 gm. after
feecding +the larva on the leaves of the varieties
Giazzola , Florio and Selvatica. It was also 0.528,
0.587 and 0.597 gm. after feoding the larva on the
leaves of the varieties Cattenca, Kokuso, and Moret-
tiana respectively . The maximum weight of the silk
gland reservoir , was that of the larva fed on the
leaves of the variety Giazzola , and the minimum
welght was of the larva fed on the leaves of the va-
riety Florio.

Shape of cocoon

The common shape of the Bombyx mori L. cocoons
are spherical, oval and waisted. The cocoons of the
cross breed Yinhan and 49 ¥. was of the oval type
and the cocoons of the race Var was of the waisted

type.

The length and width of the cocoon varies in
the different races and it is shown from Tables (56,
57 and 58) that there was a slight differences in
the dimensions of the cocoon after feeding on diffe-
rent mulberry leaf varieties.

The average length of cocoon of the race Var
ranged from 2.96 to 3.07 cms and the maximum length
of cocoon was that of the worms fed on the leaves of
the variety Morettiana , and the minimum length of
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TABLE 2.

LENGTH AND WIDTH OF THE COCOCN PER CMS OF THE RACE VAR, AFTER
FEEDING THE LARVA ON THE DIFFERENT MULBERRY LEAF VARIETIES.

Length of cocoon Width of cocoon

Mulberry - =

variety Hin, HMax . Mean Min. Max, Mean

(1959)
Morettiana 2.6 )o5) 3.07 1.6 119 V7
Jdpanese L. 2.7 3.4 3,05 1.6 1.9 1.76
Selvatica 2.6 5T} 2.99 1.6 1.9 Hl§79
Rosa dl
2.6 3.5 2.92 1.5 1.9 1.75
Lombardia -
Roum i 2,6 8.7 2.96 1.4 1.9 4.75
Lhu 2.6 3.2 2.98 dai? 1.9 87/3]
TABLE 3.

LENGTH ANDHIDTH OF THE COCOON PER CMS OF THE RACE YINHAN, AFTER
FEEDING THE LARVA ON THE DIFFERENT MULBERRY LEAF VARIETIES.

Length of coccon Width of cocoon

Mulberry

variety Min. Max . Mean Min, Max . Mean

g “TT(1960
Morettiana 2.6 359 3.10 ( ) 1.6 1.9 IS 78]
Japanese L. 2.3 B9 5,23 1.4 1.9 1.71
Selvatica 2.6 3.6 3.01 1.6 1.9 1.76
di

resdidl. g 3.9 3.1 1.5 1.9 1.70
lombardia

Roum! 2.6 3.7 3.27 A5 1.9 1.62
Lhu 2.8 3.6 3.17 145 139 1.77

TABLE 4.

LENGTH AND WIDTH OF THE COCOON PER ONE OF THE RA4CE 49 M., AFTER
FEEDING THE LARVA ON THE DIFFERENT MULBERRY LEAF VARIETIES.

Length of cocoon

Hih. Max . Mean Min. Max o Mean

= - (1961)
Giazzola 3.05 4,05 3.47 1.5 1.70 g
Florio 2.95 3.62 327 1.4 1.96 1.61
Selvatica 3.00 3.74 3.39 1.38 1.90 1.63
Cattaneo 3.00 3.84 3.33 1.45 1.87 =55
Kokuso 3.00 3.85 3.37 1.45 1,95 1.66

Morettiana 2.94 3.65 5.24 1.40 1.80 1.58
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cocoon was of the worms fed on the leaves of the va-
riety Roumi.

The average length of cocoon was 1.7 cms with
a very slight differences after feeding on the lea-
ves of different mulberry varieties.

Length of cocoon of the breed Yinhan ranged
from 3.01 to 3.23 cms. The maximum length of coooon
was that of the larva fed on the leaves of the va-
riety Japanese L. and the minimum length of cocoon
was of +the larva fed on the leaves of the wvariety
Selvatica. There was also a slight.differenceé in
the average width of cocoon after feceding on the
leaves of different mulberry varieties.

Lengh of cocoon of the race 49 M. ranged from
2.24 to 3.47 cms after feeding on the leaves of the
different mulberry varieties. The maximum length of
cocoon was that of the larva fed on the leaves of
the variety Giezzola and the minimum length "of co-
coon was of the larva fed on the leaves of the va-
riety Morettiana. The width of cocoon varied from
1.58 to 2.7% cms. The naximum width of cocoon was
tha*t of %the larva fed on the leaves of the variety
Giazzola, and the minimum width of cocoon was of the
larva fed on the leaves of the variety Morettiana.

Weight of cocoon ¢

The cocoons show continuous loss of weight from
tis time of its completion until the maturity of the
moth , due to the respiration of the chrysalis and
simple evaporation. This loss of weight may be con-
~ider~hle. In the process of desiccation, the weight
of the cocoon is reduced by about two thirds, mainly
by elimination of water.

The average weight of the cocoon variles accor-
dinz  to racial and nutritional conditions . Cocoons
were separately weighted to determine their maximum,
mininmun and average weight. Statistical analysis of
the standard deviation and coefficient of variation
were also recorded.

Takles (5, 6 and 7) and Fig. (1) indicate the
minimam- maximur and 2verage weight of fresh and dry
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TABLE S5,

AVERAGE FRESH AND DRY WEIGHT OF COCOON OF THE RACE VAR PER GM.
AFTER FEEDING THE LARVA ON THE DIFFERENT MULBERRY LEAF VARIETIES.

Fresh weight of cocoon

Dry weight of cocoon

Mulberry
5 per gram per gram
VA e e e e e e e e e
Hin. Max. MeansS.D. Min. Max. Mean+S.D.
- (4989) T

Morettiana 1.50 2.20  1.756+0.074 0.971 0.629  (0.556+0.041
Japancse L. 1.30 1.87  1.652+0. 114 0.480 0.757  0.625+0.061
Selvatioca 1.36 1.87  1.602+0. 117 0.515 0.615  0.,572+0.030
Rosa di - B

o 151 4,58 4.927+0.083  0.425  0.543  0.479+0,034
Lombardia = -

Roum! 1.219 1.67 1.419+0.011 0.431 0.529 (0.475+0.034
Lhu 1.43 1.75 1.306+0. 162 0.310 0.50C  0.401+0.042
TABLE 6.

A#VER.GE FRESH ~ND DRY WEIGHT OF COCOON OF THE RACE YINHAN PER
GM,, AFTER FEEDING THE LARVA ON THE DIFFERENT MULBERRY LEAF VARIETIES

Fresh weight of cocoon Dry weight of cocoon

MHulberry

; per gram per gram
variety - aa
Min. Max, Meanx5.D, Min. Max . Mean+S.0.
(19603
Morettiana 1.44 1,70 1.556+0.077 0.540 0.640  0.594+0.030
Japanege L. 1.50 1.79 1.566+0.078 0.578 0.638 0.609+0,.017
Selvatica 1.34 1.79 1.529:0.122 0,553 0.625 0.574+0.024
Rosa di - . -

e yyn 1,25 150 1.348:0.075  0.400  0.557  0.502+0.036
Lombardia - -
Roumi 1.2 1.37 1,296+0,046 C.444 0.544  0.494+0,028
Lhu 1.04 1.26 1. 144+0,059 0.409 0.467  0.448+0,041

TABLE 7.

AVERAGE FRESH AND
«FTER FEEDING THE

DRY WEIGHT OF COCOON OF THE RAGE 49 M. PER GM.,
L/ARVL ON THE DIFFERENT MULBERRY LEAF VARIET!ES.

Fresh welght of cocoon

Dry weight of cocoon

Mulbarry
3 per gram per gram
variety - == =
Min. Max . Mean+5.D. Min, Max. Mean+35.0,
Glazzola 1,31 2.36  1.73+0.30 0.398  4.294 0.672+0.173
Florio 1,00 2,03  1.4740.21 0.353  0.717  0.515+0,084
Selvatica 1.07 2.30  1.59+0.24 0.434  0.747 0.554+0.083
Cattanco 1.10 2,05  1.54+0.23 0.341  0.613  0.509:0.083
Kokuso 1,20 2.54  4.71+0.29 0,400  0.846  0.614+0.105
Morettiana  1.25 2.20  1.68+0.22 0.412  0.842 0.679+0.089
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weight of the cocoon in the different races after
feeding mn the leaves of different mulberry varie-

ties.
E In 1959 where +the race Var was reared, the

average fresh weight of cocoon was 1.756, 1.652 and
1,602 gms after feoading tha larvae on the leaves of
the varieties Morettiana, Japanese L. and Selvatica.
It was also 1.427, 1.449 and 1.306 gms by feeding
the worms on the leaves of the varieties Rosa di
Lombardia, Roumi and Lhu respectively. The heaviest
weights of the cocoon was that of the larva fed on
the leaves of the variety Morettiana, and the mini-
mum weight of ¢oceon was that of the larva fed on
the leaves of the variety Lhu.

The average dry weight of cocoon of the same
race was 0.5%6 , 0.625 and 0.572 gms after feeding
on the leaves of +the varieties Horettiana, Japanese
L. and Selvatiea. The dry weight of cocoon was also
0.479 , 0.475 and 0.401 gms by feeding +the worms on
the leaves of the varieties Rosa di Lombardia, Rou-
mi and Lhu respectively. The maximum dry welight of
the gocoon was %hat of the worms fed on the Ileaves
of the wvariety Japanese L. and the minimum weight
Lhu. '

It is alsc clearly shown from Table (62) that
there is a highly significant difference in the ave-
rage dry weight of cocoons according to the feeding
of the worms on the leaves of the different mulberry
varieties.

Table (6) and Pig. (1) represent the average
fresh weight of the cocoon of the cross breed Yinhan
after feeding on the different mulberry varieties.
The average weight of the cocoon was 1.536, 1.566
and 1.529 gms after feeding on the leaves of the va-—
rieties Worettiana , Japanese L. and Selvatica . It
was alse 1,348, 1.296 and 1.144 gms after feeding
on the leaves of +the varieties Rosa di Lombardia ,
Roumi and Lhu respectively.

The maximum weight of the cocoon was that of
the larvae fed on the leaves of the variety Japanesc
L. and +the minimum weight of the cocoon was of the
worms fed on the leaves of the variety Lhu.



It is also clearly shown from Table (62) that
there is a highly significant difference in the ave-
rage dry weight of cocoons according +to the feeding
of the worms on the leaves of the different mulberry
varieties.

Table {6) and Fig. (1) represent the average
fresh weight of the cocoon of the cross breed Yinhan
after feeding on the different wmulberry varieties.
The average weight of the cocoon was 1.536, 1.565
and 1.529 gms after feeding on the leaves of the va-~
rieties Morettiana , Japanese L. and Selvatica . It
was also 1.348, 1.296 and 1.144 gms after feeding on
the leaves of the varieties Rosa di Lombardia, Roumi
and Lhu respectively.

The maximum weight of the cocoon was that of
the larvae fed on the leaves of the variety Japanese
L. and the minimum weight of the cocoon was of the
worms fed on the leaves of the variety Lhu.

The average dry weight of the cocoon of the
same race was 0.594 , 0.609 and 0.574 gms after fee-
ding on the leaves of the varicties Morettiana, Ja-
panese and Selvatica. It was also 0.502 , 0.494 and
0.448 gms after feeding the worms on the leaves of
the varieties Rosa di Lombardia , Roumi and Lhu res-—
pectively.

The heaviest weight of cocoon was in accordan-—
ce with the average dry weight of cocoon of the race
Var. .

Analysis of variance regarding the effect of
nutrition with the leaves of different mulberry
varieties on the average dry weight of cocoon is
shown in Table (&) which proved that there was a
highly significant difference in the average dry
weight of cocoon after feeding on the leaves of the

different mulberry varieties.
.

Table (8) and Fig. (1) represent the average
fresh weight of the cocoon of the race 49 ¥. It was
1.73, 1.47 and 1.59 gms after feeding on the leaves
of the varieties Giazzola, Florio, and Selvatica.Ilt
was also 1.54, 1.71 and %.68 gms by feeding on the
leaves of the varieties Cattaneo, Kokuso and Moret—
tiana respectively. The heaviest weight of fresh co-
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TABLE 3.

ANALYSIS OF VARIANCE, REGARDING DRY WEIGHT OF THE COCOONS OF
DIFFERENT RACES AND FEEDING THE LiRVAE ON THE DIF-
FERENT MULBERRY LEAF V.RIETIES.

i Total Mean
Source of variation (G F.
S. square S. square

A. Race Var (1959)

4
varietles 5 0.49 0.098 51,6
Error 84 0.16 0.0019
Total B9 770,65

B. Race Yinhan (1960}
*%
varieties 5 0.1 0.062 74.5
Error B4 0.07 0.0008
Total 89 ..
C. Race 49 M. {1961)
>
varieties ) © 1,43 0.286 953.0
Error 294 0.09 0.0003
Total 299 1.52

** Significal at the level 0.01

coon was of the larva fed on the leaves of the varie-
ty Giazzola, and the minimum weight of the cocoon was
of the larva fed on the leaves of the variety Florio.

The average dry weight of the cocoon of the sa-
me race was 0.672, 0.505 and 0.554 gms after feeding
on the leaves of the varieties Giazzola , Florio =and
Selvatica. It was also 0.509, 0.614 and 0.679 gms af-
ter feeding on the leaves of the varieties Cattaneo,
Kokuso and Morettiana. The heaviest weight of cocoon
was of the larva fed on the leaves of the variety Mo-
rettiana, and the minimum weight of the cocoon was of
the larva fed on the leaves of the varisty Cattaneo.
Table 62 shows also that +there was a highly signifi-
cant difference 1in the average dry weight of the co-
coon after feeding the larvae on the leaves of the
different mulberry varieties.
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TABLE 10.

/VERAGE WEIGHT OF COCOON CORTEX PER GM. AFTER FEEDING THE
LARVAE ON THE DIFFERENT MULBERRY LEAF VARIETIES.

1959 19€0
Mulberry e e e e B R e B T S

variety Min. Max. Mean+5.D. Min. Max. Mean+S.D.

e ———— ————.  — e

Morettiana  0.480 0.270  0.237+0.028" 0.250 0.3¢60 0.314:0.030
Japanese L. 0.230 0.330 0.261+0,034 0.250 0.430 0.338+0.045

Selvatica 0.200 0,270 " 0.225+0.024 0.240 0.400 0.309:0.050

fBsa il 0.150  0.230 ' 0.191+0.030 0,200 0.320  0.275+0.,030
Lombardia - -

Rewai 0.180  0.260 0.217+0.024 0.200  0.310  0.262+0.031
Lhu 0.900  0.250 0.185:0.045 0.160  0.250 0.208+0.924

Feight of cocoon cortex

Table (10) and TFig. (1) reflect the average
welght of cocoon cortex of the race Var reared in
1959 by feeding the worms on the leaves of different
mulberry varieties. The average weight of cortex was
0.237, 0.261 and 0.225 gms by feeding on the leaves
of the varieties Morettiana , Japancse L. and Selva-
tica. It was also 0.191, 0.217 and 0.1E5 gms by fee-
ding the worms on the leaves of the varictics Rosa
di Lombardia, Roumi and Lhu respectively . The hea-
viest weight of cortex was of the larva fed on the
leaves of the variety Japanese L. and the least
welght of cortex was of the larva fed on the leaves
of the variety Lhu.

The average weight of cortex of the cross
breed Yinhan reared in 1960 is shown in Table (63),
it was 0.314 , 0.348 and 0.309 gm by feeding on the
leaves of the varieties Vorettiana, Japanese L. and
Selvatica. It was alsc 0.273, 0.252 and 0.208 gm. by
feeding on the leaves of +the varietiocs Rosa di Lom-
bardia, Roumi, and Lhu rcspectively. The minimum and
maximum weight of cocoon cortex was in accordance
with those reared in 1959.
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TABLE 11,

AVERAGE WEIGHT OF COCOON CORTEX PER GM., AFTER FEEDING THE
LARVAE ON THE DIFFERENT HMULBERRY LEALF VARIETIES

Weight of Cortex

Mulberry variety

L LR e sy A
{1961}
Glazzola 0.164 0.313 0.245:0.030
Florio 0.156 0.253 0.199:0.053
Selvatica 0.151 0.272 0.216+0.028
Cattaneo 0.130 0.264 0.212:0.050
Kokuso 0.191 0.282 0.204+0.031
Morettiana 0. 133 0.275 0. 194+0,040

Table (11) and Fig. (1) illustrate the avera-
ge dry welght of cocoon cortex of the racs 49 1.
reared in 1951, as it was 0.245, 0.499 and 0/216 gm
by feeding on the leaves of the varieties Giazzola
Florio and Selvatica. It was also 0.212, 6.204 and
0.194 gm. by feeding on the leaves 'of the varieties
Cattaneo, Kokuso and Horettiana respectively.

The heaviest weight of the cortex was of the
larva fed on the lecaves of the variety Giazzola and
the least welght was of the larva fed on the leaves
of the variety Morettiana.

Table (12 a, b, and c) showed +that there was
a highly significant difference 1in the average
weight of cocoon cortex after feeding on the leaves
of different mulberry varieties.

The different mulberry varietiss were classi-
fied according te the average weight of cocoon cor
tex of the different races of the silk worm Bombyx
meond b, s Habds (i35
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TABLE 12.

ANALYS!S OF VARIANCE REGARDING WEIGHT OF COGOON CORTEX AND
FEEDING THE LARVAE OF THE DIFFERENT RACES ON THE
0| FFERENT MULBERRY LEAF VARIETIES,

\. Race Var (1959)

Total Mean

Soarce of variation = B'gPs Fo
S. sguare S. square
- - **
Varieties 5 0.04 0.008 3.9
Error 54 0.05 0,009
Total 39 0.09
B. Race Ylnhan (1960}
Varieties 5 0.24 0.048 3
Error 144 0.16 0.0014
Total 119 0.40
C. Race 49 M, {(1961)
Varieties 5 0.06 0.012 12,0
Error 294 0.30 0.001
Total 299 0.36

*H
Significal at the level 0.01
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»
TLBLE 15,
v
HULEBERRY VARIETIES CLASSIFIED ACCORDING TO ORDER OF MERITS.
T 92!_&’?19“‘ of cocoon
1959 19€0 1961
1 Japanese L, Japancse L. Morcttiana
2 Selvatica Morettiana Giazzola
3 Morettiana Selvatica Kokuso
4 Rosa d! Lombardia Rosa di Lombardic Selvatica
3] Roumi Roumi Flerio
6 Lhu Lhu Cattaneo
Weight of cocnon cortex
1 Japanese L. Japanese L. Giazzola ~
2 Morettlana Morettiana Selvatica
3 Selvatica- Selvatisa Cattaneo
4 Roum Rosa di Lombardia ™ Flerio
5 Rosa di Lembardia Roumi Florio
6 Lhu - Lhu Morettiana
RESUME
ETUDE DE L'EFFET DE LM"ALIMENTATION DE DIFFERENTES RACES DE VERS
A SOIE AVEC CERTANWES V,\R_IETES DE MURIER.SUR LES GLAN-
DES SERICIGENES ET LES CARACTERES BIOMETRIGUES 0J COCOON .
1°) EFFET SUR LES GLANDES SERICIGENES : Les larves mires des races
Var et Yinhan nourries de feuilles de miirier Morettiana furent observées;
le réservoir de leurs glandes séricigénes fut trouvé le plus lourd. Pour
la race 49 M ce furent les larves nourries de feuilles de Giazzela qui
eurent les réservoirs les plus pesants.
2°) EFFET SUR LES COCONS : Les variations de dimensions des cocons
des différentes races étudiées furent trés faibles suivant les variétés
de mliriers utilisés.
b 3
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Poids des cocons : Les cocons secs les plus lourds des races Var x
Yinhan, furent trouvés parmi ceux dont les larves avaient éié ncurries de
Japanese L, Pour les 49 M les cocons secs les plus lourds furent ceux

dont les larves avaient été nourries de Morettiana,

Poids dos couues 3 Pour les races Var x Yinhan les cogues les plus
lourdes étaient celles des vers nourris de Japanese L. Pour les 49 M cel-
les dont les vers avaient été nourris de Giazzola.

Dirccteur-Gérant : A, SCHENK % Dépot Légai : 12r Trimestre 1964

lmp. C.S.0, ALES (Gard)



