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OoN

THE WILD SILKS OF INDIA,

PRINCIPALLY TUSSER.

IntroDUCTION.

This interesting and important subject has received so much learned attention
during the last fifty years, from both entomologisis and sericulturalists, that it is
impossible now to treat of it in a lecture without saying much that is not absolutely
new. !
Whilst, therefore, sbstract research may have but a narrow field left, I hope that
what I have to say may be useful in stimulating = greater utilisation of these
products, which are as beautiful as they are curious, aud in calling- the attention
of manufacturers, printers, dyers, and users to some most important improvements
and developments in cach of their seversl departments, the result of a lengthened
study of the exsct nature of the fibres, and of new and improved modes of manu-
factoring and decorating them.

Amongst the many names of persons in varions countries interested in the
cultivation of wild silkworms, the utilisation of their products, and in the entomo-
logy of the subject, 1 venture to give the following liat, which will be foand
interesting by many, and will serve to show more foreibly to what a large extent
this importent subject has been made a matter for study and investigation -—

Bnglesh.
Dr. Roxburgh, Captain Hutton, Mr. Hugen, Dr. Birdwood, Mr. F. Moore,
Mr. P. H. Gasse, Cagtain Mitchell, Mr. Butler, Major Conssmaker, Lady D, Neville,

Lady Gilbert, Mr. Calvert, Mr. Geoghegan, Dr. Alex, Wallace, Dr. Mackeasie,
and athers.
Condsnental.
M. Guérin Méneville, M. Personnat, M. Robert, M. Camiile Mayne, M. W. Reed,
M. Breine, M. Maurice Girard, M. Wailly, Wilhelm Carl , M. Costa,

M. Maithien Bonagous, Mich. Judizky, Roo Vun Westmas, N. H. de Graaf,
Dr. Chavannes, and many others, My friend, M. Rondot, member of the Chamber
of Commerce, Lyons, and President of the Jury, Class 34, Silks, at the Paris Exhi-
bition last year, anthor of several imPortﬂnt works on silk and Eastern dyes, is at
the present time giving much economic attention to this question, for the purpose
oﬁkmmideﬁng supply for the increasing demand of the French silk trade in wild
f1lKs,

Amongst thase who have interested themselves especislly in the utilisation of
these wild silks must bhe mentioned Dr. Birdwood, who was one of the first, if not
the first, to call public attention to the importance of Tusser silk, in a lengthy
report to Government in 1858, which I regret I have not time to read.

Lady Dorothy Neville is well known by her efforts in trying to acclimatise the
atlanthus worm, and in utilising ite silk during a long series of observations of a
practical nature.

Mr. Geoghegan is the author and compiler of a valuable report to the Govern-
ment of India on the silk industry of India, which is indispensable to a study of
the subject.

Major Coussmaker is pursning with a praiseworthy determination, at Poonsh,
his culture of Tusser silkworms, with a view of making Tusser silk as systematic
an industry as that produced by Bomdye mori and the other mulberry silks.

Besides many others, the enthusiastic labours of the French, aided by their
Bociété d’Acclimatation, set us a great example. They have succeeded in domesti-
cating, if not in almost naturalising, seversl eastern species of wild silk producers,
and in obtaining from them silk of industrial value, '

Y 1466, 500.—10/80. 1. 1758, A2
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Claseification.

The silk-producing Lepidoplerous insects are of many species, possessing, s is
here shown, very marked structural differences, whilst the variety and quiet beanty
of their colours and, with the sxception of the mulberry feeders, their large size,
contribute greatly to the charm of studying this branch of natural history, and they
?aki:niu‘;lwtiou, apart from their great usefulness, worthy of being placed in the

rst £

They belong, as I have stated, to the order Zepidoplera, and are all members of
but two families, Bombycide snd Saturniide.

All the Saturniide are silk spinners, but not all the Bombycide.

The British Museum catalogue contains the names of 204 species of Saturmiide.
Mr. Batler, of the British Museum, informs me there have been 100 more species
added since the publication of the catalogue.

The following table showa the position of these two families in the great system-
of li]lasniﬁmﬁon of the animal kingdom, and the known number of Indian genera in
each :—

Daviatox ITI,
Axticulata,

Sva-Divisron 11
Anthropoda (or trae articulata),

Crass VIIL
Tnsecta.
Son-Crass 1L
Metahola.
Ornze X,
Lepideptera.

Sus-OzrpEw I,
Heterocera (Moths—8 groups or iribes).

Gnovp,
Bombyeina,
Famrry 10,
Genera— Bombycide,

Bombyx, Ocinara,
Theophila, Trilochs.
Famirr 8,

Genera.— Saturniide.

Attacus, Caliguls,

Anthersa, Neoris,
.é&;ihas, Saturnis,

s, Loepe,
Rinaca, Cricula.
Rhbodia,

Mr. ]_?l'eﬂal_‘iﬂ Moore, curator of the Indiz Museum, the acknowledged anthority
on Indian wild silk moths, has kindly furnished me with 4 list of all the silk-
producing Leptdoptera of India known at the present time.

The new India Museum contains a eollection of the principsl wild silk moths,
with specimens of the cocoons and the silk of their larvee, arranged by Mr. Moore, &

description of which will be found ia the second volume of the catalogue on Indian
Levidoptera, published in 1858-9,
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o illustrate my lecture, I have here {o-night a very interesting collection of the
moths of the greatest industrial importance, as well as the cocoons of their larve,
and examples of their silk in most, if not all, the various stages of industrial
development.

The following is Mr. Moore's list of all the known species of silk producers in
India. Itis the most valuable list yet published, and shows how rich India is in
silk-producing insects :—

MuLBrRRY-PREDING SILEWORMS—DOMESTICATED.

Bombyz mori (Linneus).—The common silkworm, domesticated in China, Japan,
Bokhara, Afghanistan, Coshmere, Persin, 8. Russin, Turkey, Egypt and Algeria,
Ttaly, France, and Spain, in all which couniries it produces but one crop annually,
spinning the largest cocoon and the best silk, of a golden yellow or white, i

Bombyx textor (Hutton).—The Boro poollos of Bengal, domesticated in 8. China
and Bengsl; an annual only, producing a white (sometimes yellow) cocoon, of &
different texture and more flossy than &. mori.

. Bombye sinensis (Hutton).—The Stwa, Cheena, or small Chiness monthly worm
of Bengal, partially domesticated in Bengal, where it was intreduced from China;
produces several broods in the year; cocoon white and yellow.

Bomyz cresi (The MNastry or Madrassee of Bengsl, introduced from China;
domesticated in Bengal; yielding seven or cight broods of golden yellow cocoons
in the year, of larger size than B. sinensis,

Bombyz forfunatus (Hutton)—The Dazee of Bengal yields several broods
annually, spinning the smallest cocoon, of a golden yellow colour.

Bombyr arracancnsts (Hutton).—The Burmese silkworm, domesticated in
Arracan, said to have been intreduced from China through Burmah ; yiclds several
broods annually ; cocoons larger than the Bengal monthly species.

MULBERRY-FEEDING SILKWORMS—WILD.

Theophila Huttoni (Westwood).—The wild silkworm of the N. W. Himalayas.
A wild species, the worms being found abundantly feeding on the indigenous
mulberry in the mountain forests of the N. W. Himalayas,

Theophila skerwilli (Moore),—The wild silkworm of the S. K. Himalayas.

Theophiln Bemgalensiz (Hutton)—Tha wild silkworm of Lower Bengal, Dis-
covered in the neighbourhood of Caleutts feeding on Arfvcarpus lacooche, Found
also at Ranchee in Chota Nagpore.

Theophilz religiosee (Helfer).—The Jorce of Assam and Deo-mooge of Cachar.
Feeds on the bur tree (Ficus indica) and the pipul (7. refigiose).

Theophila mandarina (Moore).~—The wild silkworm of Chckiang, N. China.
Worms staled to feed on wild mulbeiry trees, epinning a white cocoon.

Ocinare lactea (Hutton).—Mussooree, N, W. Ilimalaya. TFeeds on Feus venosa,
spinning & small yellow cocoon, yielding severnl broods during the summer.

Ocinare Moorei (Hutton).—DBlusscoree, N, W. Himalaya. Alo feeds on Ficus
renosa, 18 well 28 on the wild fig, spinning a small white cocoon. It is a multivol-
tine.

Ocinare diaphana (Moore),—Khasia hills,

Trilocke varigns (Walker).—N. and 8. India.

Artnas anp Egis Grour.

Attacus aflas (Linnsmus),—Chins, Burmah, Indis, Ceylon, Java, This appears
to be almost omnivorous, feeding in different districts upon the shrubs and trees
peculiar. to it. At Mussooreo it is found upon Bradlein ovata, Falconeria
insignis, and severnl other trees; at Almorah the yellow flowering barberry is said
tobe its favourite food. Tn Cachar it feeds on verious other trees. Cocoon well
stored with a fine silk.

Attacus silketica (Helfer).—Silhet.

Altacus Edwardsia (White).—8ikkim, Cherre, and Khasia hills.

Attacus cynikia (Drury).—China, Domesticated in the provinces of Shanfung
and Honan, Feeds on tie varnish tree (dilanthus glandulosa),

Attacus Ricini (Jones).—The Eriz of Assam, and #rindi of Dioajpore. Domes-
ticated in the Northem parts of Bengul {Begra, Kungpore, and Dinajpore), in
Assam and Cachar, feeding on the castor-cil plent (Rscinus communts), yielding

A3
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seven or more crops annnally. Cocoons somewhai ]ooaa and flossy, orange red,
sometimes white. The so-called ** Ailanthus silkworm * of Europe—the result of
a fertile hybrid between the Chinese and the Bengal ies—was produced some
years ago In France, by Monsieur Guérin-Méneville, angec ubsequently reared, from
whence it was introduced into various parts of the world.

Attacus Canningi (Hutton).—N. VFH Himalayas. Common in 8 wild state,
feeding on the leaves of Coriaria wipalensis and Xamthophyllum hostile. Cocoons

hard and compactly woven, rusty orange or grey. An annusl.
© Attacus lumda (Welker),—Silhet.

Atlacus obacurys (Butler).—Cachar. Not very common, Stated to feed on a
plant called Lood.

Attacus Guerini (Moore).—Eastern Bengal.

Acrias Grovur.

Aetias Selene (McLeay).—Mussooree, Sikkim, and Khasia hills; Madras, The
worms feed npon Andromeda ovalifulia, Coriaria nipafensis, wild cherry, and walnut,
at Mussooree, and on Odina wodier in Mudras,

Aetias Sinensis (Walker)—N. China.

Actias Lefo {Doubleday}.—Sikkim and Khasia hills.

Actias Menas (Danbleday}.—Sikkim and Khasia hills.

dctias ignescens (Moore).—Andaman Isles.

Tuseer axp Moowoa Groue,

Antherea mylitte (Drury) ; dntherea paphizc of authors; the Tusser, Tussar, or
Tussal silkworm.—These well-known and valusble insects (of various undetermined
species) are widely distributed over India, from east to west und north to sonth,
on the coast, and in the Central Provinces. They feed in a wild state upon the
ber (Zizyphus jujula), the ssun (Terminalia alaia), the seemul (Bombar hepla-
phyllum), Sc. ) o

Antkerea mezankoorin (Moore) ; the Mezankoorie silkworm of the Assamese.—
The worms which produce the mezankoorie silk sre stated to feed on the addakeory
(? Tetranthera sp.), which is abundant in Upper and Lower Assam. The silk i
nearly white, its value being fifty per cent. above that of the moonga,

Antherea nebulosa (Hutton},—This ie the Twsser of the Sonthal jungles of
Colong. It is also found in Singbhoom, Chota Nagpore.

Anitherea Perrotieti {Guér. Mén.).—Described as being found in the districts
of Pondicherry, foeding upon a species of Ziaynhwa, the jambool (Syzpeium jam-
dolanum), &c. Stated to produce four broods in a year.

Antherea Andamana (Moore).—An nllied species to the tusser. Inhshits the
S. Andamans.

Antherea Frithi (Moore),—S8ikkim, Himalayes. A common species, inhabiting
the hot sub-tropical valleys below 2,000 ft. Known only us o wild species. The
cocoon is s to be similar to that of the tusser in form, but of finer silk.

Antherea’ Helferi (Moore).—3ikkim, Himalayas, This 15 a common species
found in the hot valleys of Sikkim.

Aniherea Assama {Heolfer).—The Moonga or Mogga of the Assamese. The
moongs silkworm feeds upon the trees known in Assam ss the champa (Mickelia
sp.), the soom, konioolva, diglotice (Zefranthera dz_ﬂoﬂsm) the pattee shoonda
(Laurus oéismﬂu’w), and the Sonhalloo (7¥Z, macrophylia). * 1t is oxtensively colti-
vated by the nafives, and cau be reared in houses, but 1s fed and thrives best in
the open air and upon the trees, The &ilk forms on article of export from Assam,
and leaves the country generally in the ahape of thread.

Antherea Roylei (Moore).—The cok-feeding silkworm of the N. W. Himalayas.
A common species, feeding on the bill oak (Quercus incana) of the N. W, Hima-
}ayaa (Simla, Masuri, Almora). The cocoon is large and very tough, the silk

“Il:g E ronounced as promising, and worth cultivating, They can be reared easily
in the house.

Miscronanpous Grour.
Salassa Lola (Westwood).—BSikkim, Himalayas.
Rinaca Zuleika (Hope).—Sikkim.
Rhodia Newara (Moore)—Nepal (Kathmandoo). Worms feed upon s species
of weeping willow. Spins a brilliant green cocoon, pendant from the twigs.
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Caliguia Thibetz (Westwood).—Mussooree, N. W. Himalayas, 7,000 ft. Common,
the worms feeding on .Andromeda ovalifolia, wild pear, and the cultivated quince,
forming a light, open, net-like coeoon,

Odligule Simla (Westwood).—Simla, N, W. Himalayas, 5,000 f&. Feeds on
the walout, Saliz dadylonica, wild pear, &e. ; forms an open, net-like cocoon.

Caligula Cachare (Moore).—Cachar.

Neoris Huttoni (Moore).—Mussocres, N. W, Himalaya, 6,500 foet. Tho worms
appeer in April, feeding upon a species of wild pear tree; spins & thin silken
cocoon.

Neoris Shadulia (Moore).—Yarkund.

Neoria Stoliczkana (Felder).—Ladak.

Saturnia Cidosa (Moore).—Fot valleys of the Sikkim, Himalayas,

Saturnia Grotei (Moore),—Sikkim, Himalayas.

Saturnia Lindia BSMonre).——Sikkim_ Himalayss.

Saturnia dnne (Moore).—Sikkim, Himalayns.

Loepa katinka (Westwood).—3ikkim, 5,000 to 7,000 feet. Assam,

Loepa sikkima (Moore).—Hot valleys of Sikkim.

Locpa sivalica (Hutton).—Mussoores, 5,000 feet. Spins a long cocoon, pointed
at each end, and of & dark greenish-grey coloar.

Loepa miranda (Moore).—Siklim, Himalayas.

Cricula trifenestrata (Helfer) ; the Haumpolionce of the A —Noted as
being very common in Assam, the worms feeding on the spom tree, forming an open
net-like cocoon of a hesutiful yellow colour and of a rich luatre, the silk being
spun in the same manner as the Eria cocoon. Occurs alao in Moulmein, where
the worms are stated to feed upon the cashew-nut tree (Anacardinm orientale).
 Oricula drepanoides {Moore).—Sikkim.

To this number may be added a few others which, although pot of India, are
well worth the attention of the Governmant of Indin for the purpose of acclimatisa-
tion there.

Anthereea Pernyi (Guér. Mén.).—The oak-feeding silkworm of Mantchouria,
N. China. This 18 described as having been leng known to the Mantchour Tartars,
very large quantities of the silk being used among the Chinese. The worms feed
on varions species of oak (Quercws mowgoiica), &¢., the cocoon differing from
the tusser in form and texture. The silk is represented as strong, but with little
Iustre. Two craps of silk are produced in the year—a epring and autumn crop.

Antherea Confuci (Moore),—A species nllied fo 4. perny?, inhabiting the hills
in the neighbourhood of Shanghai, N. China,

Antherma Yama-mai (Guérin Méneville).-—The Yema-mai silkworm of Japan.

An osk-feeding species, forming a cocoon of o pale yellowish-green colour.
This worm feeds on the osk, and produces excellent silk of considerable com-
mercial value in Japan. I should strongly recommend its introduetion into India.
It has been acclimatised in Europe, and crossed with Bombyw Atlacus Pernyi, is
successfully resred in France, the eggs hatching st almost freezing point. The
silk i3 much cultivated and used in Japan. Its fibre is oval, and 960th of an
inch thick.

Saturnia pyretorum, from South China.—The worm feeds upon the Liguidamber
{b;wgoamu in Canton, Amoy, where the silk is stated to be woven into & coarse
abric.

Neorés shadulla (Moore}—Yarkund.

Theophila mandarina (Moore).—N. China,

Hisrory oF SiLk,

A few words on the silk of commerce and its history may form a fit preface
in intrl:lducing to your notice those wild silks which it is my object to describe
to-night.

The name silk is derived from the name of the people of Eastern Asin whom the
ancient Greeks called Zipes, Seres, and who, no doubt, were the Chinese, and who
were then, as now, celebrated for silken fabries or seric stuff.

From seres comes the Latin sericum, the French soie, the German seidea, the
An&u-Snxun aeole, the Teelandic #ilki, and the English sifk.

e are informed by Hawae-nan-tze, in & Chinese work ealled the * Silkworm
A 4



