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ADVERTISEMENT.

In preparing the third edition of this compilation, a
considerable portion of the work has been re-written
in the light of information received since the issue
of the last edition, and much matter of importance
has been added.

o’C.

September 18, 1876.
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LAC:

o

PRODUCTION, MANUFACTURE, AND TRADE.

AC is a resinous incrustation formed on the Cosus

bark of the twigs and branches of various fo:;sf:,')e
trees by an insect, commonly called the lac insect
and known to entomologists as the Coccus lacca,
appertaining to the natural order Hemiptera, family
Gallinsecta. The species of the order known in
Asia are, according to Dr. Balfour, three in num-
ber,—uviz., the Coccus cacti (the cochineal insect),
the Coccus lacca, and the Coccus maniparus, of
Arabia, which latter, according to Royle,* quoting
Ehrenberg, punctures a variety of the ZTamarix
gallica growing near Mount Sinai and causes the
exudation of Arabian manna.

2. The incrustation formed by the insect is cellu- ##s natural
lar, of a more or less deep red or orange colour, 7"
semi-transparent and hard, breaking with a crystal-
line fracture. The substance is mainly formed by
the female insects, which generally largely outhum-
ber the males. Each of the females inhabits a cell
and the incrustation seems intended to serve as a
nidus or protection for the ovum and for the larva
after it has been hatched. As soon as she is com-

* lustrations of Himalayan Botany.



Dr. Carter’s
account.

pletely covered by the resinous secretion which she
forms, the female lays her eggs and dies. The
young on being hatched work their way out through
the body of the mother, eating the red substance
with which the body is filled, pierce the resinousin-
crustation, and swarm on to the bark, to which they
fix themselves by insertion of the beak or proboscis,
and at once commence the secretion of lac. The
insects are produced in such vast quantities that
the branch looks when the young are swarming as
if it were covered with red powder; but great num-
bers perish, either for want of nutriment or killed
by birds.

3. The red colour of the insects is due to the
substance contained in the body of the mother, on
which the young feed while they are working their
way out after being hatched. This substance pro-
duces the dyeing material called in commerce lac-
dye. The process of manufacture of this article,
its constituents and uses, will be described further
on in this paper.

4. A careful and competent observer, Dr. H. J.
Carter, F.R.S., had a very favourable opportunity
in 1860 of observing the processes of impregnation
and evolution of the young, and the development of
the ‘insect through the several stages of its exist-
ence. The insects swarmed over a custard-apple
tree (Anona squamosa) in the grounds attached to
the Bombay Mint,* and were minutely watched by

* “This 1s not the only instance of the lac insect, which is ordinarily
an inhabitant of remote wilds, having been found in the midst of the
busy haunts of man. Seme years ago the insect was found swarming
over the twigs of a litchi tree (Nephelium litchi) in the heart of
Calcutta, and not long ago it was observed in full work on a Ficus in
the centre of Rangcon and on an Anona squamosa growing in front
of a house in a street of Thayet-myo.

Note on Lac. I
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) arter from about the 5th July, when the
young or larvee, about the fortieth of an inch long,
began to issue, to the time (zoth September) when,
impregnation having been completed, the males
died out, and the females were completely buried
under the incrustation. He watched them again
through a second evolution in the same year. Dr.
Carter’s account of his observations is reprinted in
full for ready reference at the end of this paper. It
will be observed that he denies the accuracy of the
frequently repeated statements that there is only
one male to five thousand females, that the resin-
ous incrustation is formed from the juices of the
bark punctured by the insect, and that the male
insect is furnished with four wings. Dr. Carter
asserts, as the result of his personal observations,
that in some cases the males are very nearly as
numerous as the females; that they begin to se-
crete the resinous substance even before they have
fixed themselves to the bark; and that the male
insect is provided with only two wings, and that
even these were not observed on all, and on none
at all in the first of the two evolutions which take
place in the year. Special observation has proved
that Dr. Carter was right and that the notions pre-
viously entertained regarding the generation of the
insect and the formation of the excretion were quite
wrong; but in connection with the notion that the
incrustation is formed from the exudation from the
tree on which the insect exists; it has been pointed
out in the Journal of the Agricultural and Hor-
ticultural Society of India for 1868 that the trees on
which it chiefly occurs all yield more or less a
gummy, resinous, or saponaceous fluid. From the
Butea frondosa exudes in October and November a
bright blood-red fluid, which hardens quickly and

L
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“assumes a brilliant polish;* the three species of
Ficus particularly affected by the insect (religiosa,
wdica, and infectoria), when tapped in the cold
weather yield a viscid fluid, of which fowlers make
birdlime ; from the Zizyphus jujuba is obtained a
gum; and the. Crofon lacciferum abounds in April,
May, and June with a fluid from which cowboys
blow off large and strong air-bubbles. The writer
of the paper in the Journal therefore thinks it “is
natural to conclude that the insect requires some
such juices to exist upon, and that its functions are
to form lac and lac-dye according to the quantity
and quality it draws from each description of tree.
For instance, it secretes when on the koosum
(Schieichera tryuga) the most seed-lac of a light
colour which makes the best shell-lac, and on the
palas (Butea frondosa) a redder stuff from which is
obtained a garnet-coloured shell-lac and a larger
quantity of the deepest lac-dye, just in the same
manner as bees produce the best-tasted honey and
the deepest-coloured wax from orange-flowers, and
the poorest honey and light-coloured wax from
the flowers of orchids.” Mr. Baden-Powell also
sayst—

“If at this stage,” [i.e., after the insect has com-
pleted the formation of lac,] “a little piece of the
lac incrustation is broken off, the insect is per-
ceived as a little bag of red liquid (which yields the
dye), and the place where the wood of the twig
has been punctured bears a snow-white mark, as if
the place had been touched with a point of chalk.

; *. This fluid becomes a ruby-coloured, brittle, astringent gum,
Slmflaf to K‘mo, and sold as Bengal Kino. In the Pharmacopeeia of
India it is said to issue from natural fissures and from incisions in the
bark during the hot season.

Y Punjab Products, vol. i, page 191,
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- ‘%Ve removed an entire piece of lac incrustation
from the twig, and observed the bark underneath
covered with these little white dots, one in every
cell, and one under every insect. Under the
microscope they clearly appear to be specks of a
semi-crystalline saline efflorescence, at the place
punctured by the insect.” Further and detailed
investigation into the question might with advan-
tage be made in the lac-plantations which havei )
been established by the State in British Burma and\ e N
the Central Provinces.

5. As the insect never wanders from the branch Nazurar
of the tree to which it first attaches itself, and ag 272¢%§ation.
the branch in course of time, after having afforded
nourishment to millions of the insect, dries up and
dies, it would seem at first sight that the ultimate
extinction of the species is inevitable. But nature
has provided a remedy, the insect being carried to
great distances by birds and larger insects to which,
when they alight on a branch, the Coceus lacca
frequently attaches itself. In this manner it is
propagated through a vast extent of country. Arti-
ficial propagation by man is also, as will be seen
turther on, an easy and now well-known process.

6. Lac is found in most of the provinces of 7vees on
India, and in some (Bengal, Assam, and the Cen- :‘s‘;’;”lﬁlém
tral Provinces) it occurs very extensively. It is 3
found on various trees, of which I attach a Iist,
as far as they are yet known to me :—

Natural order Leguminose :
Acacia arabica.
Butea frondosa.
»»  superba.
Dalbergia sp. (2 robusta).
. latifolia.
Erythrina indica.
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Erythrina monosperma.
Inga dulcis.

Mimosa cinerea.
Prosopis spicigera.

Natural order Euphorbiacece :
Aleurites (or Croton) laceiferum. (From this a
very superior kind of lac is obtained.)
Croton draco.
3 sanguiferum.

Natural order Ternstromiacece :
Gordonia floribunda.

Natural order Sapindacece :
Nephelium litchi. :
Schleichera trijuga. \/

Natural order Anonacece :
Anona squamosa.

Natural order Apocynece :
Carissa spinarum,

Natural order Urticacee :
Celtis (Roxburghii?).
Ficus elastica,
» Indica.
5 infeetoria,
»  religiosa,
5 - villosa.

Natural order Rutacece :
Feronia elephantum.

Natural order Anacardiaceee :
Mangifera indica.
Natural order Dipterocarpacece :
Vatica laccifera.

Shorea laccifera,
5 Tobusta,
Natural order Hypericaceee :
Vismia laccifera.
»»  micrantha.
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Natural order Rhamnacece :
Zizyphus jujuba. +
o xylopyra. v
Natural order Amyridacece :
Garruga. pinnata.
Natural order Bignoniacece :
Spathodea Rheedii.
Some years ago Mr. W. S. Halsey found lac on a
carob tree (Ceratonia siligua) in the Punjab; Dr.
Bonavia has found it occur in abundance on the
same tree, much to its detriment, at Lucknow; and
it has also been remarked on the tree in the Bom-
bay Presidency, where indeed the tree has been
given by the natives the name of *the lac tree.”
No doubt the foregoing list is susceptible of ex-
pansion after further enquiry. Mr. McKee indeed
mentions several other trees on which, it has been
proved by experiment, lac forms. Their names
will be found in paragraph 22 of this paper.

The best lac is generally found on the Bufca
Jrondosa (palas, prass, or dhak), Ficus religiosa (pee-
pul), and Schleichera trijuga (koosum). Of the last
mentioned tree, Dr. Brandis in his Forest Flora of
North-West and Central India says that at Mirza-
pore it is stated that the lac is the best and keeps
good for ten years, while the lac of other trees is
said to last two years only. In the Central Pro-
vinces the natives say that lac from this tree is
capable of being propagated on other trees, but that
the koosum tree itself will not admit of the pro-
pagation of lac from trees of other kinds.* It is also
said to produce two crops annually at intervals of
six months, while the other lac-producing trees in

* This idea is perhaps founded on fact. The koosum is a very
hard-wooded tree and propagation from this to softer wooded trecs is
as easy as the reverse is difficult.

L
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the Central Provinces give only one crop. The
first crop from the koosum is produced between
April and June, and the second between October
and December.
Derivation 7. The vernacular names for lac are: Sanskrit,
Gigzmic, Laksha; Hindi, Lakh; Tamil, Komburruki ; Telugu,
Kommolaka ; Cingalese, Lakada. The names de-
rive their origin from the Sanskrit word laksha, mean-
ing a hundred thousand (a /lakf), in allusion to the
multitude of insects. Sir William Jones, as quoted
by Dr. Birdwood, says: ¢ The Hindus have six
names for lac, but they generally call it laksha from
the multitude of small insects who, as they believe,
discharge it from their stomachs, and at.length
destroy the tree on which they form their colonies.”
Kride 8. Lac does not appear to have been known to
of lacin an-the ancients beyond India. Dr. Birdwood states
cient times. . T
that amongst Western writers it is first mentioned
by Abu Hanifa. Dr. Balfour, on the other hand,
says, on the authority of Tomlinson’s Cyclopzdia,
that, previous to the discovery of cochineal, the
colouring matter of the lac insect was universally
employed as a red dye by the ancients, and that
the crimsons of Greece and Rome ‘““and the im-
perishable reds of the Brussels and Flemish schools”
were derived from this source. The accuracy of
this statement seems open to question. It is
affirmed by Dr. Birdwood and other authors, that
the dyes used before the introduction of cochineal
were obtained from kermes, being insects of different
varieties of the species Coccus ilicis, which live upon
the Quercus ilex and Quercus coccifera. This word
kermes, is Arabic in its origin,—viz., kirmij, mean-
ing a little worm, whence the dye obtained in the
Middle Ages the Latin name wermiculys, whence
again vermeil and vermilion.
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1}‘{ extract the following account of the chemi-
cal constituents of lac from Ure’s Dictionary of

Azrts, Manufactures, and Mines, 6th ed., 1872 :— -

“According to the analysis of Dr. John, stick-lac con-

sists in 120 parts of—

An odorous common resin. . . . . . . . 8000
A resin insoluble in ether . . . . . . . 2000
Colouring matter analogous to that of cochineal 450
Bitter balsamic matter . . . . . . . . . 3100

Dun yellow extract . . . . . . . . . . o450
Acid of the stick-lac (laccic acid) . . . . 075
Fatty matter ikewax . . . . . . . . . 300
Skins of insects and colouring matter .. . . . o 50
St s R G s L
DS R SIS G e e e
Loss ouie Sl i e SR

ToTAL . 120°C0

“According to Franke, the constituents of stick-lac are,

resin 65, substance of the lac 28°3, colouring matter 0'6.”

10. An analysis by Mr. Hatchett, quoted by Mr.

L,

Chemical
constituents
of lac.

.

Haichet?’s

G. W. Strettell, Deputy Conservator of Forests in 47ases.
British Burma, gives for stick-lac in 100 parts—

IRESTITS ", . . S e N e S 2
Colonringimatters S e O a0
WV X 1S e g v T R e e
(CAleman R R e B S gy
Horeignshodies Ut AR RS I el o 6
[[EoSSta i 2 e+ e s+ . WgOO

Analyses of seed-lac and shell-lac differ from the
foregoing in the exhibition of an increase in the
percentage of resin corresponding to a diminution
in the amount of colouring matter, wax, and foreign
bodies, which are eliminated during the processes
of manufacture into shell-lac. The colouring mat-
ter, which amounts to 10 per cent. in stick-lac, is
reduced to 05 per cent. in shell-lac, the dye being

B
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5 carefully extracted as will be shewn in the secti
: ?:geatmg of manufacture -

Other
o e T T quote agam from Ure’s chtzonmfy S

#  “The'resin may be obtained pure by treating shell-lac with
cold alcohol, and filtering the solution in order to separate a
yellow-grey pulverulent matter.. ‘When the alcohol is again
distilled off, a brown, translucent, hard and brittle resin of
specific gravity 1°139 remains. It melts into a viscid mass
with heat, and diffuses an-aromatic odour. Anhydrous alco-
hol dissolves -it ‘in ‘all- proportions. -According to John it
consists of two-resins, one of which dissolves readily in
alcohol, et:her, the -volatile and fat oils, while the other is
little soluble in -ether and the volatile oils. Unverdorben,
however, has detected no-less-than four: different: resins and
some other substances: im shell-lac.  Shell-lac-dissolves with
ease in dilute muriatic and -acetic acids, but not in ‘concen-
trated sulphuric acid. The resin of shell-lac has a great
tendency to combine with salifiable bases, as with caustic
potash, which it deprives of its alkaline taste. This solution,
which is of a dark-red colour, dries into a brilliant, trans-
parent reddish-brown mass, which may be re-dissolved in both
water'and alechol. By passing chlorine in excess through
the dark-coloured alkaline solution, the lac-resin is precipit-
ated in a colourless state. ‘When this precipitate is washed
and dried, it forms, with alcohol, an excellent pale-yellow
varnish, especially with the addition of a’ little turpentine
and mastic. With the aid of heat, shell-lac dissolves readily
in a solution of borax.” The substances which Unverdorben
found in shell-lac are the following :—1, a resin soluble in
alcohol and ether; 2, a resin soluble in alcohol, insoluble in
ether; 3, a resirous body, little soluble in cold alcohol ; 4, a
crystalhsablc resin; 5, a resin soluble in alcohol and ethcr
but insoluble in p(.troleum, and uncrystallisable ; 6, the un-
saponified fat of /the coccus insect, as well as oluc and
margaric acids; 7, wax; 8, the laccine of Dr. John; g, an
extractive colouring matter.”

Commercial - 12, The goodness of lac in commercial estima-

i o 827 tion depends upon the brightness of the colour and

the thickness of the incrustation ; this is sometimes
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(AT j/ half an inch thick, completely encircling the
twig. To obtain lac in its best condition, it should
be gathered beforegthe young have eaten their way
out. Ifthe lac-gatherer delays until they have effect-
ed their exit, the colouring matter is much diminish-
ed, and the resin is pierced through at the top.
There is but little dye to be obtained, from the lac
in this condition. As there are two evolutions of
the insect in the year, so there are generally also
two gatherings, the first being in March and the
second in October.

13. The earliest detailed account I canfind of lac Skeman’s
production and collection in India is the following 7;2”:’82'{
note by Colonel Sleeman, dated May 7th, 1838 :—

“When at Mirzapore on my way down from the hills in
November last, I visited Mr. Barlow’s manufactory of lac-
dye at that place, and was much surprised to find that none
of the gentlemen who superintended it were aware of the
fact that lac is as much cultivated as any other raw mate-
rial for manufacture ; that is, that the insect is pu¢ upon the
trees upon which it is found to thrive best, and that the quali-
ty, and consequently, price in the market, varies with the
kind of the tree from which it is taken.

“The lac is gathered twice a year, the best crop is in April
from seed applied to the trees in October, the second, which
is inferior, in November.

“The tree that yields the best lac is one common to the
jungles in this part of India, and called—

15t.—Koosum or asunt The produce from this tree
is said to be much superior in quality to that
from any other tree.

ond.—The dhak, the Butea frondosa of botanists, com-
mon to all parts of India,

3rd.—The tinsa.

* Schleickera trijuga of Willd, - Roxburgh’s Flora Indica, vol, ii, p.* 277,
Wight and Arnott’s Prodr., vol i, p, 114, Cassumlium of Rumph and Hamil-
ton belongs to this genus, the Malayan name of one of the species being,
according' to the former, Cussamliv—(Note by Dy, Wallick.)
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4th—The gothur or ghunt.

5th.—The peepul, Ficus religiosa, common to all parts
of India.

6th.—The beree or leer, Zizyphus®ujuba of botanists.

7th—Also the ramna.

“The people leave sufficient seed for the next crop upon
the trees from which they gather; and they do not consider
the produce to deteriorate from the same seed being left long
upon the same tree.

“They apply the seed tg the fresh tree either in June, for
the November crop; or in October for the April crop.  Their
mode of doing it is to cut off the branch of an old tree with
the insects upon it, and to place this branch upon a branch
of the fresh tree, over all the branches of which the little in-
sects soon spread themselves.

- “T have asked the people whether the trees ever require a
fallow or not, and have been told that they dqg not. ’

A Gond cultivator of the lac from the pergunna of Sehora
tells me that they begin to cut on the 18th of Bysack (on the
28th of April) and continue to cut through the two succeeding
months Jeth and Asar (May and June). In the beginning
of Sawun (July) the insects begin to quit their combs; and
it is useless any longer to cut, as the substance yields no
longer any colouring matter for the merchants, or seed for
the cultivator.

“They begin to cut again in October, eight days before the
dewallee, or new moon of Kattick ; and continue to cut for
sixteen days, till cight days after the dewallee. After this
time the insects come out of the comb, and make off; and
before the commencement of these sixteen days the sub-
stance is not considered to be ripe.

“They place the small twig containing the seed between
two branches of the fresh tree, thus V, so that each end of
it may be flat upon the branch on which it rests ; if either
of the ends of the twig projects beyond the branch y the
insects will not quit it to ascend upon the branch, but after
walking forward and back a few times die: about one-half
of the insects upon the twig would in this way be lost. If
both ends projected, the whole would perish upon those parts
that projected, though the twig should touch both branches.

°
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”ll‘i’:y{’mnot tie the twig on to the branches with cords, for
when they do so the insects walk round and round upon the
cord till they die; great care is, in consequence, necessary to
replace the twigs whenever they get deranged by the wind or
rain.

“This Gond tells me that, though they cut twice a year,
they sow only once; and that in Kattick (October), during
sixteen days of this month half the cultivator’s family is
employed in gathering the produce, and half in applying
seed to other trees. They must always leave a small por-
tion of every branch they cut off for seed; and when they
do not do so the people to whom the trees belong complain
of injury. Commonly the proprictor of the trees and the
cultivators are one and the same, but sometimes they are
different, those who plant and gather renting the trees from
the proprietor at so much the tree, the score, or the hundred ;
or so much the acre for the lands on which they grow.
They again contract with the merchants who make advances
to them. This season (April 1838) the merchants of Jubbul-
pore have contracted at seven rupees the maund; three or
even two years ago they contracted at the rate of fourteen
the maund for lac of the same quality. The produce
gathered in Kattick is called ¢ Kattickee ; and that gathered in
Bysak is called ‘Bysakee” This Gond, and another equally
learned whom I have consulted, tell me that the same seed
is left on the tree, and the produce never deteriorates as Iong
as the tree retains its vigour, which it does for a man’s life
almost. ~They never allow any person to touch the roots of
the trees from which they take lac, as it would injure them,
The roots of the dhak trees that are not required for lac are
dug up and used for ropes.

“One tree is, they say, enough to supply a whole forest
when the trees are near to each other without the necessity
of cutting branches from one to apply to another; as the
insects, as they fall from the branches of one tree, are taken
up by the lower branches of its neighbour.

“The koosum tree, on which the best lac is produced, has
never yet, T am told, been cultivated, or, if T may use the
term, domesticated ; though it abounds in the forests of this
part of India. The insects of the produce from this tree

14
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yield colouring matters superior to those of the produce from
any other tree ; but the great superiority of the produce from
this- tree over that from any other is in the matrix or gum,
in which the insects lie imbedded, as bees in their comb.
This gum is of much finer quality for manufacture than that
from any other tree; and what is of great importance to
merchants and manufacturers, it will not only remain itself
unimpaired in store-rooms for ten years, but retain the insects
or colouring matter uninjured for that time, while the gum
from the best of the other trees cannot be kept with safety
for more than two years. The produce from the other trees
is so very lrittle that it is broken up and separated from the
wood even the first season, before being exported from the dis-
trict in which it grows; but the produce from the koosum is so
firm and compact that the comb or nidus could not be sepa-
rated from the wood without destroying the insects or co-
louring matter; and the whole of the wood covered with the
substance must be exported with it. A maund of this pro-
duce may sell in the market at the same rate-as that from
any other tree, merely because there may be a much greater .
portion of wood, which is of no value.

“There are immense groves of dhak trees, within a few
miles from Jubbulpore, appropriated  exclusively to the pro-
duction of lac. In some cases the proprietor of the land
cultivates the lac and sells it to the merchant exporter him-
self, while in others-he- lets his trees at so much a hundred
to others who earn a livelihood by the cultivation.

“The natives remark as‘a peculiarity” which distinguishes
the koosum from every other tree that every twig has six
leaves, neither more nor less. It is certainly the case with
the koosum, but whether it is with any other tree I know not.
I'do not think it is with any other tree that I have scen.
T enclose a specimen of the twig from the Jubbulpore jun-
gles.

T think that in the produce from the koosum tree, the gum
or nidus bears a Iarger proportion to the insects, or colour=
ing mafter; than in thatfrom any other trée; another reason
why the raw: produce from this tree may not fetch ahigher
rate of price in' the market, though each of the two compo-
nent partsis admitted to be of a quality so much' superior,
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& : :
i&ybecanse the gum is an article of much less value, compared
with its weight, than the insects.”

L

14. In India lac occurs in Bengal and Assam Distribution

(abundantly), the North-Western Provinces an
Oudh (sparingly), the Central Provinces (abundant-
ly), the Punjab, Bombay, Sind and Madras (more

d of lac.

or less sparingly), and Burma (abundantly in some ,

places). Lac is also found in some other countries
of Southern Asia, viz., Siam, Ceylon, some of the
islands of the Eastern Archipelago, and China,
Siamese lac being held in high estimation. In India
the best lac is obtained from Assam and Burma.

In 1862 samples of lac were sent to the Inter-
national Exhibition’ of London from Shahabad in
Bengal, from Vizagapatam, Cuttack, Raipur, Am-
ritsar, Ahmedabad, Poona, Salem, Durrung, Bur-
ma, and Mysore.

15. The quantities produced and utilised vary
greatly in different provinces according to circum-
stances, certain forests being rich in lac, which has
hardly been touched owing to difficulty of access
and the cost of carriage to the place of manufac-
ture and port of shipment. In Bengal lac is pro-
duced abundantly in . the jungle tracts of Beer-
bhoom, Chota Nagpore, and Orissa. In various
places in the forests of Assam it is also found in
large quantities and forms a regular article of trade,
a portion of the production being manufactured at
Dacca, and the rest sent to Calcutta. A lac fac-
tory was established many years ago at Gowhatty,
but the speculation failed, and has not been renew-
ed, the European sellers in the province having
devoted their energies to tea. In this province
all lac-producing tracts of any importance in the
reserved Government forests have recently been
leased to traders.

Production.
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16. In July 1867, ‘the Deputy Commissioner of
Pooroolia in Chota Nagpore reported that the low-
est average yeatly supply from the district was
15,000 maunds, though the actual yield was, he
believed, considerably more, while it was capable
of great extension. From Singhboom at the same
period about 1,250 maunds of lac were exported.
In the Gya district the supply was estimated at
12,000 maunds ; in Kamroop (Assam), about 5,000
maunds, with great capacity for development; in
Hazaribaugh, 2,000 maunds. These figures pro-
bably do not by any means approximate to the
actual yield of the districts named, in most of
which there are very extensive tracts of the koosum
and palas trees on which the insect thrives. But
the comparative poverty of statistical information
connected with production and distribution in Ben-
gal, and indeed in India generally, will not permit
of even an approximately correct estimate of the
production of lac being formed.

In Bengal lac is gathered twice a year, viz., from
about the middle of October to the end of January,
and from the middle of May to the middle of July.

Some people, it is said, dip the lac-covered twigs
in hot water to kill the young insects, it being sup-
posed that a large amount of dye is thus secured.

North- 17. In the North-Western Provinces, lac is ob-

Western . . SHE

Provmees, tainedin some quantities from the Garhwal forests ;
and Mr. Thomson, Deputy Conservator of Forests,
reported some years ago that it was largely export-
ed to the plains. There is no recent information
on the subject. But it is probable that most of
the lac which is brought down from Garhwal is
consumed in the local manufacture of toys and
ornaments, and that very little if any is taken up
for exportation from Calcutta.
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however, that it is much inferior in quality to the
lac of Central India or Bengal. In Sind, lac is
only found in the forests about Hyderabad, twelve
miles north and south, but in these abundantly,
In the other forests of the province it either does
not exist at all, or in such small quantities that its
collection does not pay. The cause of its forma-
tion near Hyderabad is to be sought accordmg to
Dr. Schlich, formerly Conservator of Forests in that
Province, in some peculiarity either in the soil or air,
and he thinks the subject worthy of investigation.
It is found on the Aeacia arabica (babool), and is
gathered from October till April or May. This
tree seems while in full vigour to be exempt from
the attacks of the insect; it is chiefly infested
when in the semi-dry state, and 1S not unfrequently
killed outright. ~ The lac produced in Sind is
largely used in the manufacture of the well-known
lacquered ware of Hyderabad.

19. In Oudh, lac is gathered in the more wooded O«

parts of the south-eastern districts (Roy Bareilly
and Partabgurh) from various species of Ficus,
especially religiosa. It is exported to the Mirza-
pore factories and elsewhere. The Chief Commis-
sioner thinks that large supplies would alse be pro-
curable from the northern forests, but that the col-
lection would be unprofitable owing to the want of
manufactories within a reasonable distance. Go-

vernment obtains half the produce in quantity or.

value from the gatherers.

i Mn the Punjab Mr. Baden-Powell says that Purja
the production of lac is universal. I understand, 5

L

b ami

20. All the districts of the Central Provinces Central
produce lac, but it is particularly abundant in the £7277

eastern districts. Iarge quantities are consumed
in the towns in the manufacture of bracelets and
C
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“other articles, but most districts also export it to a
greater or less extent. These provinces, at a rough
guess, could readily supply some 25,000 tons of
stick-lac annually. Most of the lac produced in
the district of Jubbulpore is consumed in a Eu-
ropean factory in that town. It also comes to
Jubbulpore and Mirzapore in large quantities from
Raipore, Bilaspore, Saugor, and Mundla. In
Mundla the right of collecting lac from the Go-
vernment jungles has been leased to the owners of
the Jubbulpore factory for Rs. g50 a year. In
Sumbulpore, a Mirzapore firm (European) has for
a long time practically held the monopoly of lac
collection. Boorhanpore and Bombay receive sup-
plies, though in small quantities, from the Ner-
budda and Nagpore divisions.

In the Hoshungabad district of the Central Pro-
vinces the chief mart for lac is at Sobhapore, the two
other most important marts being Hoshungabad
and Babai. Into Sobhapore lac is imported largely
from Bankheri, Futtehpore and some of the hills on
the other side of the Nerbudda and from some ofthe
jungles of the Nursinghpore district. Hoshungabad
and Babai receive lac from the malgoozaree jungles
and the hills beyond the Nerbudda, while it comes
to Hurda and Seonee from the jungles of the Ho-
shungabad and Betul districts. Traders from Bom-
bay and Mirzapore come twice a year to purchase
lac in the Hoshungabad district, leaving agents to
make purchases at other times of all the produce
that can be obtained. The lac-collectors are mostly
jungle tribes who sell the produce in small quanti-
ties to Patwas, who again sell it in larger quanti-
ties to the regular dealers. The tribes in question
are mostly Bahelyas, Rajhors, Bhirijas, Kurkus,
Dhanuks, Nahils, Bhois, and some classes of Ma-
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101 ns. Jains and Gonds will have nothing to
say to lac. ’

21. According to Major Lucie Smith, the Gonds
believe that the lac insect is born of the morning
mist. These rude people accordingly make no
effort to propagate it artificially ; but if there were
a large demand, the rearing of the insect would
be systematically carried on, and result in a very
great increase of the product. Mr. Grant, Com-
missioner of the Jubbulpore division, says that ‘“in
two places only is the production of lac assisted by
human agency in propagating the insect from tree
to tree. The great bulk of the lac is produced
without any artificial assistance, and left entirely to
the unaided exertions of the insect and its migra-
tion from tree to tree. The question whether it
would pay the Government to undertake the esta-
blishment of lac-producing tracts of forests is one
which naturally suggests itself in any discussion of
an increased supply of resins.”  (Letter from Chief
Commissioner, dated 12th Fuly 1872.) Mr. Michea,
a French gentleman possessing an intimate know-
ledge of the Jubbulpore and Mundla forests, and
the owner of a large tract of productive forest
land in the latter district, thinks that the supply
would be enormously increased if the Government
were to establish lac nurseries in the wilds of
Balaghat and Mundla, where the two trees par-
ticularly favoured by the insect, Butea frondosa
(palas) and Schleichera triguja (koosum), are found
in great abundance.

" 22. Since the first edition of this note was print- Efohffs made
ed, considerable attention has been given by the o)

i Central Provinces Forest Department, under the P;‘{;L'iucis )
| . ' ik agate
. | orders of the Chief Commissioner, to the develop- ’Zw' &

‘ | ment of the production of lac and the formation of
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“Aac preserves. At the Forest Conference hel
Simla in the autumn of 1875, an interesting paper
was read by Mr. J. McKee, Assistant Conservator,
describing the operations and the method of pro-
pagation. This paper was subsequently published
in the Indian Forester for January 1876, and I re-
produce its substance here :

* % % ¢« The increase in the trade of shell and stick-lac has
been so remarkably rapid, and the prices obtained in Europe
for the manufactured article so large, that the attention of Go-
vernment has lately been attracted to a scheme for developing
the production of the raw material by introducing colonies of
the insects into parts of the reserves under the Forest Depart-
ment, and encouraging their propagation. At present nearly
all the lac is collected by private individuals from the unre-
served and private forests ; in the former the right being sold
annually to the highest bidder, while in the latter most of the
large firms interested in its manufacture have obtained leases
ranging in periods from 8 to 10 years, a tenure which gives
them the opportunity of increasing by cultivation the ordinary
natural yield. It is well known that large sums of money,
amounting latterly to about 15 lacs annually, are circulated
throughout the Province in the collection and manufacture of
this material, much of which as before stated is obtained from
the Government forests, but strange to say, in spite of its
being usually classed as one of the most valuable minor
forest products, the State has never up to this time reaped
any considerable gain by its sale, probably not more than
Rs. 5,000 per annum ; the reason givenfor so small a revenue
being realized from this source is, that up to the present the
leases of Government forests have never exceeded a year’s
duration, in which time it would not be possible for the pur-
f:haselr to do more than gather the lic which had established
itself in the natural course of events, a process, compared
with that of artificial propagation, causing much delay and
an excessive expenditure in the collection of a necessarily un-
certain yield. By a late order of the Chief Commissioner,
however, the periods of these leases have been extended to eight
years, a concession no doubt calculated to increase this item
of revenue in the future. The reserved tracts under the im-
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dfé.t' superintendence of the Forest Department present
Any facilities and appliances for the production of lac,
which do not exist in the less strictly protected private and
unreserved forests, that in spite of their comparatively small
areas they may be looked on as the future medium for supply-
ing the greater portion of the demand. The private indivi-
dual must keep up a large establishment to search for and
collect this product over an indefinite extent of country, or
should he propagate it artificially, a method resorted to at
present in only a few places, a still larger staff will become
necessary for the formation of the plantations and their pro-
tection, while many failures and disappointments must result
from the destruction of the nurseries or deterioration in the
value of their produce, caused by the almost annual occurrence
of forest fires. In the reserves, however, extensive areas have
been protected successfully from fire for years past, while
the establishments which will eventually be necessary for
their management will be nearly adequate to superintend the
additional work, and be the means of lessening the cost of
producing the article ; and this may be further reduced by the
fact that the State could at less expense fully stock the land
with trees up to the point at which it would yield a maximum
outturn of lac per acre and could better afford to spare the
time necessary for this result. In short, there is every pro-
bability that owing to the advantages possessed by the reserves
lac may be produced by the Forest Department far cheaper
and of better quality than it could be raised by other agencies,
and that, should the demand for the article continue of suffi-
cient magnitude to induce Government to produce it on a large
scale, the time must come when it will be to the advantage
of the manufacturer to purchase his supplies from our depots.

“If the above reasons appear sufficiently stable to justify the
State in these expectations, then the only other points which
seem necessary to be determined are, first, whether the State
can afford to put aside areas of forest land adequate for this
special work without affecting the needful timber supply ; and
secondly, whether it can reasonably hope to realize from it a
fair pecuniary advantage.  On the first point there can be no
doubt as regards the provinces where the areas of the present
reserves could, if desirable, be extended without difficulty ; and
on the second, the figures at our command tend to demon-

L.
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trate that the undertaking would be highly profitable. ~To
prove this it will be essential, first, to shew the cost of pre-
paring a given number of trees, or as I have termed them lac
standards ; secondly, to shew the yield that may be expected
from them ; and thirdly, the money value of same.

“With regard to the cost, this will necessarily vary with the
deseription of the trees employed for the purpose, and the
proportion they bear to one another in numbers on a given
area, Such trees as pallas (B. frondosa) and bér (Z. Juula),
which are of comparatively small size, and which are found
in many places in a state of almost pure forest, will neces-
sarily cost less to bring under cultivation than larger species,
such as koosum (S. trijuga), gooler (F. glomerata), and pee-
pul (F. religiosa), which are generally found either scattered
about the forest or fringing the slopes of ravines and the
banks of ‘the rivers, for less brood lac will be required for
their treatment and less trouble and time employed in search-
ing for them; but on the other hand, the larger outturn ob-
tained from the latter species will more than repay the extra
money expended in preparing them. Our experiments ex-
tend at present to having operated on 7,467 trees of the Pal-
las and smaller species, and 1,903 trees of Koosum; these
numbers represent the standards on which the insects are
doing well and do not include a large percentage which turn-
ed out failures. The total cost of bringing the above under
cultivation, including all charges, such as collecting brood lac,
attaching it to the trees, &c., average Rs. 3-5-1I per 100 trees
of Pallas and Rs. 15 per 100 trees of Koosum. Owing to the
dryness of our summer and the great damage to the lac caused
by the hot winds, it does not seem probable that we can look
forward to even two good crops in the year; the summer one
will probably in almost all places, except those very favour-
ably situated, be of poor quality and the quantity of lac deve-
loped not more than sufficient to leave on the trees for pro-
ducing the crop which matares during the cold season. This
latter will generally be good and must be the one we depend
on for a return. Reckoning then on only one crop a year,
and estimating the yield per tree at the moderate quantities
of 3 seers for Pallas and 15 seers for Koosum or trees of like
size, we obtain a net outturn, after deducting 25 per cent. for
wastage in drying and packing, from the Pallas and small
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Te Waunds 525 per 100 trees, and from the larger species
aunds 27°32, which, if valued at Rs. 15 and 20 per

maund respectively will be worth Rs. 84-6 for the former, and
Rs. 541 for the latter. Take from these sums the cost of
producing the article, which in future will be, if anything, less
then heretofore, owing to the lac being obtained in one spot,
and the net profit on 100 trees of Pallas will equal Rs. 81
and on the same number of Koosum Rs. 526. Large areas
of forest are now available on which the number of Pallas and
other suitable trees per acre quite equal or even excel the above
unit, and the expediency of forming plantations of Koosum,
which area for area would yield a more valuable erop, is under
consideration.

“ Now with regard to the cultivation of the product. In
forming preserves for the production of lac the first point to
be considered is the species which it will be desirable to utilize
as nurseries ; the most favourable will be, first, those which
are found in Jargest numbers on a given area, always pro-
vided they are suitable for the purpose; secondly, that species
from which the finest lac is obtained.

“Tn the Central Provinces, lac is generally found on the
following :—

Schleichera trijuga. . . . .. . Koosum.
Butea frondosa . . . . . . . Pallas.
Zizyphus jujuba . . . . . . Bérn
Zizyphus aylopyrus .« - . - Ghontee.
Ficus religiosa . . . « « « - Peepul.
TS ondict o o S Barahat,

—_ Ficus glomerata ~ . . . . « Gooler.

_ Ficusvenosa. . « « « = =+ - Pakhar.

But experiments have proved that it will also form on—
Tectona grandis . . < - + - Sagon.
 Aicic GOLeChily ot et e et Khain
Pterocarpus marsupium. « . . . Bija.
Terminalia tomentosa .. '« « - . Saj.
Dallergia paniculata .« - - - Dhobeyne;
Lagerstreemia parviflora.. - . Lendya.
Ougeinia dalbergioides . - - - Tinsa.
Kydia calycina . . « + =+ - Barranga.

Eriolena Hookeriana . . « - -« Buti.

L.
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“ Of the above trees the light golden resin obtained from
the Koosum is the finest, as from it the most valuable
orange shell-lac is manufactured, and next in quality is that
obtained from the Pallas, which yields the garnet lac of
commerce. Wherever possible therefore the Koosum tree
should be chosén for standards; but as the Pallas is gene-
rally found in much greater numbers, area for area, its pro-
duce will nearly compensate in quantity for the reduction
in its value. Having selected the forest for experiment, the
next point to fix on is the local date on which the insects
leave the parent cells, a step of great importance, and one
on which the first success of the plantation will very greatly
depend ; as, should the work of gathering brood lac be de-
layed until visual proof of the exit of larva is obtained,
a vast quantity will be killed in the operations of collec-
tion, transport, and of tying the encrusted twigs on the
standards selected for nurseries. The date of evolution
having been fixed on with some certainty, twigs of that sea-
son’s lac should be gathered about 15 days before, wrapped
up in a few straws of grass and attached to the trees select-
ed for production, with threads of Pallas root fibre or some-
thing else as easily obtained ; each twig should be from ¢”
to 1’ in length, and be attached to the upper and middle
branches of the tree. The grass tied round the twigs acts
as a means of communication from the lac to the branches
and leaf petioles, by which many insects are saved that
would otherwise die from want of nourishment; as owing
to the crookedness and irregularities of the encrustations
contact between them and the branches is seldom complete.
1t is also of importance to tie the brood lac to the upper
and middle branches, as many of the lower ones, by this,
arrangement, become covered with insects, which are shaken -
or fall from above ; whereas if the lac be attached to the
lower portion of the tree, many larve must fall to the
ground and be lost. When attaching the twigs it appears
necessary to take care that the wood of the standard is not
of denser composition than the wood of the tree from which
the brood lac is gathered, as it is believed that the latvae
reared on soft-wooded trees are comparatively weaker
than those which are found -on species of harder texture.
There is an idea prevalent among the .Gonds that nursery

-
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s must be prepared with brood lac taken from the
'species as themselves; but this has been proved to
Cincorrect.  The brood lac yielded by the Koosum, a very:
hard wooded tree, appears best suited for propagating pur-
poses, as it succeeds on trees of all other species. When
several trees of the selected species grow together, it does.
not appear necessary at first to artificially cultivate more
than three-fourths of them, as during the succeeding evolu-
tion the remaining fourth will almost certainly be brought
under preparation by natural means* but as the success
of the crop depends principally on the supply of juices ob-
tained by the female insects during the period they continue
to d€posit the resin, it is necessary to place the brood lac
on the youngest and most sappy branches.

“Lac preserves may be formed by carrying out the above
simple operations; but it is not probable that success will
be attained at once or until experience has drawn attention
to several peculiarities in the habits of the insect and the
manner in which it is influenced by situation and atmo-
spheric conditions. Qur first attempts were made in the
cold weather of 1874, but owing to the want of knowledge
that prevailed on several essential points, both among the
superintending staff and the labourers em ployed on the work,
the extent of these was naturally. limited and of small re-
sult. It was not known with any certainty when the exit
of young larvas commenced, or what was the best method
of applying them to the trees; thus a large number were
lost, and this destruction of insect life was greatly increased
by the rough handling they were exposed to by the work-
men. In one instance a plantation which had been pre-
pared and was progressing well was mneatly destroyed by
mistaking an evolution of male insects for one of larve,
an error into which it would be impossible to fall except

* In 1874 1,300 trees were prepared at Kosai in the Satpura Reserve, in 429
of which the lac was destroyed during the hot weather of 1875, leaving 871,
from the encrustations of which a new brood of larvee swarmed in July 1875.
The lac on these trees was fot touched owing to its being a bad crop, but was
left for further propagating purposes. On the 1gth August, however, an enumera.
tion of the trees on this spot proved that new lac was then being formed on 1,380
trees 5 thus gog trc,'j.m(ﬁLrSwf ‘{Jicx‘)‘aﬂccteJ; by their proximity to the old
standards. 3 n\'u T3 s o L)
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another, the colonies were greatly damaged by a fire which
broke out and. destroyed the lac—on all but the highest
trees ; while in a third frost and hot winds killed the females
and stopped the formation of lac on nearly half the number
of trees prepared. But although we had to contend with
so many mishaps, partly through ignorance and partly from
physical causes, each experience in its way taught valuable
information which will render more certain our future
undertakings. -

« Of the points to be noted in making these preserves the
one of greatest importance perhaps is the fact that the lac
encrustations may be plucked several days before the larvae
appear,—a knowledge of which will enable a larger num-

ber of trees to be prepared during one working season .
than if it was necessary to delay the operations until the

evolution actually took place, as owing to this latter being
nearly simultaneous in and ahout one locality, the period
for forming the plantation would be necessarily limited to
the number of days it took for the cells to become empty ;
besides which, by attaching the lac twigs before the birth
of the larvae great numbers are saved, which would other-
wise perish during the process of being attached to the
trees. In support of this fact it will be interesting to give
the following observations: Mr. Thomson, Deputy Conser-
vator, in order to fix on a safe date for gathering the brood
lac, caused twigs, covered with the encrustation, to be
brought in from the surrounding forests every two days for
examination. These he labelled, dated and hung up in the
verandah of his forest bungalow ; the first twig was gather-
ed on the ioth June, and the others on every succeeding
alternate day until the 1zth July. These twigs were the
prqduce of several trees, and were brought from various
parts of the forest within a radius of 10 miles; some were
plucked from the Gooler, others from the Peepul, but the
majority from the Pallas. On the morning of the 13th July,
according to custom, Mr. Thompson examined the twigs,
but found ho sign that the larvee had vacated their cells,
although microscopic observations had proved them td be
fully developed. On the 14th however an inspection shewed
that on all the twigs, without exception, the young were

Note on Lac. @L
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' wig gathered on the roth June hatched exactly on the
same date as the one gathered on the 12th July, or more
than a month later. The same fact was accidentally dis-
covered on quite a different plantation in the following
manner: A large basket of stick lac collected from the
Koosum tree was brought to the forest bungalow on the 7th
June, being then two days old, and put aside in a store-
room as being unripe and unfit for use. On the 28th of
the same month however, on being casually examined, this
lac was found covered with young larvae, which. must have
made their appearance about 24 hours before : in this case
the stick-lac had been plucked from the trees and thrown
aside for 23 days and turned out useful for propagation after
all. These two facts prove that the encrustations may be
gathered from two to three weeks before the exit of the
young, by which, as before explained, much better results
will be obtained than if it was necessary to delay the work
until this event took place. The date of exit varies con-
siderably in forests separated one from another by com-
paratively short distances, Forinstance, the brood hatched
last season is reported to have made its first appearance
at Korai on the Satpuras on the 28th June; in the forests
of the Western Division situated on the same range of hills,
but about 50 miles to the south of the first-named place,
during the first week of August; at Mohurli, in the Chanda
District, about two degrees of latitude further south, on the
i4th July; and at Ahei, still further south in the same dis-
trict, a few days earlier. These dates do not point t6 a differ-
ence in the latitude of forests being the origin of the varia-
tion noticed, and it is more probable that in these provinces,
which are situated in the centre of the insect habitat, the
disagreement in the dates of birth are caused by certain local
conditions. The above dates refer to the summer evolution ;
the winter one issues from the end of October to nearly as
late as the middle of December, but the exact dates of this
last in the different plantations have not yet been definitely
fixed. While on this subject it is necessary to draw atten-
tion to the reported variation in the number of evolutions
and consequently in the number of crops which are obtained
in different countries, In Mysore and Burma it would

I3
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& appear that three evolutions of the insects take place dur%g
the year. At paragraph No. 22 of Mr. O’Conor’s report he
states that in the former place ‘the insects are applied to
the trees three times in the year, the old branches with the
insects on them being lopped off, made into small bundles
and tied up to fresh branches;’ and in an addendum?® to his
note it is stated by a late Burma Forest Officer that
¢every four months, or thrice a year, the lac is collected,
and thrice is the lac with the ova put on.’ As in the
Central Provinces only one “good crop a year can be hoped
for at present, it would be interesting if the Forest De-
partments in Burma and Mysore would give some details
of the method employed in cultivating the insect in those
countries, as possibly by attention and careful treatment
the crops might be increased in these Provinces, a mattes
of much importance, as thereby a larger revenue would be
realized, or the same quantity of lac obtained from a
smaller area.

« After the larve appear, they crawl about the stems of
the plant in search of young juicy spots, from which, when
once fixed by their probosces, they cannot be removed with-
out fatal injury. The male and femaleare identical in size
and shape, and both commence at once the formation of
their cocoons by excreting a substance resembling lac,
those of the male being ovoid or elliptic in form, while those
of the females are more circular and exhibit three distinct
apertures arranged in triangular fashion in their roofs,—
one being the anal aperture through which impregnation
is accomplished, and the larva eventually swarm; the
other two, those by means of which the insect obtains a
supply of air. About 10 weeks after birth an important
change has taken place in the larvz, the female cocoons
are completed, and the insects-have assumed the final or
imago state ; butas the female never shifts her place but re-
mains fixed in the position she first of all took up on the twig,
the male is obliged to seek her, which he does by leaving
his cell in a backward manner to the ventral aperture and
crawling on to the female cells, where he fulfils his office
and almost immediately after dies. This exit of mnale in-
sects is a fact well to know, as owing to the smallness of

* Paragraph 31—;f-tf1;prese:1t edition.



Note on Lac. 29

eiﬁﬁ%al and, to the naked eye, his similarity to the origi-
nal larva form, it is possible for a novice to mistake such
an evolution for one of young larve and to commence
gathering the twigs under the impression that a new birth
of these latter had taken place. In fact,asabove mentioned,
such a mistalke actually happened in one of our experimental
plantations, causing its almost entire destruction ; for it is
obvious that if the lac is plucked before or immediately
after impregnation has been accomplished, the females must
perish from being cut off from their sap supplies, and as a
natural consequence the young brood must be destroyed
with them. This mistake however may easily be avoided,
for the lac at this period is so little developed compared
with its after-growth that no one at all acquainted with its
final appearance could imagine it to be fully formed at the
date when the male evolution takes place’; besides which,
the filamentous processes which give to the lac the downy
appearance so familiar to it, only increases rapidly after
this period. Impregnation having been accomplished, the
female busies herself in sucking up large quantities of vege-
table juices, increases greatly in size and begins the excre-
tion of the true lac.

“The females must be attached to young twigs by which
bountiful supplies of fluid will be supplied them, otherwise
they will die or never become fully developed, the lac cells
will be small in consequence, and the eggs badly effected
both with regard to number and condition.

“This no doubt is the reason why in districts where the
seasons are dry and where showers are of unfrequent occur-
rence during the hot weather, the summer crop is invariably
poor and scarcely worth collecting. Moisture is one of
the great essentials for a fine crop of lac, and many dis-
appointments, if not total failure, will result by fixing on
dry arid spots for the formation of the plantations. The
females cannot obtain sufficient nourishment at this period
from the sapless stems, and their death will be recognized
by the pitted appearance assumed by the célls, the crowns
of which fall in as the insect contracts within them, and by
the cessation of the growth or disappearance of the white
filaments which obtrude from the spiracular orifices. Spe-

L
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~cies such as Koosum and Gooler, which most frequently are

found growing along the banks of rivers, where the atmo-

sphere is humid and moist, are, for these reasons, especially

adapted for yielding good crops of lac; while the Pallas

offers advantages, as its sap-producing functions are active-

ly employed during the hottest season of the year when it

forms both new wood and leaves.

¢ Besides the damage brought about by fires, drought, and

frost, which to some extent can be guarded against, there

are other enemies to the crop which are still more difficult

, to contend with. Mr. Thompson writes: The ant, both

large and small, attends the female cells for the purpose of

licking up the sweet excrement ; they do not appear to

hurt the insect beyond biting off the ends of the white fila-

ments, and thus bringing many an occupant of the cells to

o a premature end by cutting off the supplies of breathing

‘air which the filaments serve to convey through the holes

in the lac. Where ants are seen about the lac it never ap-

pears healthy, and many cellsare found with the insect dead

inside them. The lac whilst on the tree is also attacked

by the larva of a moth, which appears to be a species of

Galleria belonging to the ninth section of the Nocturne

named Zincites by Latreille, one of which s famous for

cating into the honeycomb of bees, living on their larve

and destroying their wax. Our insect eats the juicy

females of the coccus and bores through the lac cells sitiis

found both in the field and the store-room. A second spe-

cies was also detected, which appears to 'belong to the

° genus ‘ 7Zinea! The ravages of these insects destroy the

colouring matter contained in the females, and also all hope

of a brood of young from the cells visited by them. At

present there seems to be no way of protecting the lac

from their depredations. The ants however may be cir-

cumvented in two ways,~—either by surrounding the trees

with wood ashes, or something sufficiently attractive to
draw their attention away from the encrustations,

“It seems possible, owing to the great drain made on the
sap of the young branches by the insects, that considerable
damage will be found to result to the trees on which they
arc propagated, and that it will be necessary at some future
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fix a limit to the continuous cultivation of lac on
» ¢ine tree ; at any rate it will probably be found beneficial
to both lac and tree if a regular system of pruning be car-
ried out to encourage the new formation of young twig or
branch wood.” * *

L.

23. In Mysore, lac is produced in all the three mysore.

divisions of the province, but chiefly in Nundi-
droog, and is found most commonly on the Vatica
laccifera. 'The insect thrives well in Mysore, and
it might by cultivation be raised to any extent on

trees growing on barren soil which would otherwise -

yield no return. The carob tree, which is about
to be introduced into Mysore, will probably, if it will
succeed in the province, be found well adapted to
this purpose. It will flourish in dry and stony
soil and the lac insect seems to be much attached
to it. The price of lac in Bangalore varies from
Rs. 7 to Rs. 8-8 per maund of 24 Ibs. No data
exist on which to estimate the quantity procura-
ble annually, the produce being collected in many
places by several petty contractors. But the sup-
ply in the province is large, and, in the event of a
good demand arising, would no doubt be consider-
ably increased. (Note by Colonel R. H. Sankey,
R. E., dated 5th November 1872.) Apparently the
lac produced in Madras and Mysore is consumed
locally, for the exports from Madras are next to
nothing.

24. The mode of propagation of the insect in
Mysore is as follows: The insects are applied to
the branches of the trees (Vatica laccifera, a tree
easy of culture and propagation) three times in
the year, the old branches with the insects on
them being lopped off, made into small bundles,
and tied up to fresh branches. The insects then
begin to build their cells on the branches, and

Propagation
of the insect
in Mysore.
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continue occupied for about three months. When
this period has expired, the young leave their
abode. This opportunity is carefully watched, the
insects are secured for further use, and the lac-
covered branches are gathered, each tree pro-
ducing on an average 2} seers. The insects are
invariably applied to immature trees or saplings, .
as the old trees do not contain sufficient sap for
their nourishment.

Mr. Blechyme 25- In a note' published in the Agriculiural

Zifzsgwif- Gazette of India, January 31st, 1874, Mr. A. H.

propagating Blechynden states that ¢ the lac insect is as much

operations.  gartificially propagated or as much cultivated as any
other raw material for manufacturing purposes. If
it takes to a tree not considered so suitable for
elaborating the colouring matter and gum, it is
removed from thence and placed upon others on
which it is known to thrive better. In Central
India the application of seed to a new tree takes
place in June for the November crop, and in Octo-
ber for the April crop. The operation is most
simple, consisting merely of cutting off the branch
of an old tree with the insects on it, and placing
it on the branch of a fresh tree, over which and
the other branches the insects soon spread them-
selves. The cultivators are careful, in placing the
old branch between the two branches of the fresh
tree, not to allow the ends to project on either
side, otherwise many of the insects would be lost.
If the seed is placed on a congenial tree, the pro-
duce does not deteriorate from the same seed
being left any time on the same tree, so long as
the tree retains its vigour. The insects are some-
times, when quite in a state of nature, transp]énted
to other trees by the feet of birds to which they

attach themselves.” 5




/' Noie on Lac. 33 L

' wwér Elliot Angelo, of Cossipore, informs Procction
me that it is necessary to protect the insects, when{;’; ”CZ;S‘;’:}“

thus transplanted, against the attacks of ants, and
that lac-gatherers in Oudh, and perhaps elsewhere,
are in the habit, for this purpose, of keeping the
ants occupied in another direction by placing
things of which they are fond at the foot of the
tree and replenishing the supply until the insects
have completely shielded themselves under their
resinous coverings. Mr. McKee, in the Central |
Provinces, apparently finds that wood ashes placed
on the soil round the tree answer the same purpose,
and the same plan is practised by the Karens in
. Burma.
|

277. Mr. Crichton, of Ranchee, says that ¢ who- Pm(,]agatmu
in Chota

ever wishes to grow lac should break off a twig, Nazsire

about three inches long, well covered with lac, at
the proper time, and tie it with string to a young
branch of the tree just below or close to the green
juicy twig.” In Chota Nagpore the insect swarms
in January and February, and again in June and
July, in any of which months the'lac may be fixed
as described. Mr. Crichton has known the insect
taken forty miles and then attached to trees with

| great success. But it is very capricious and easily
affected by atmospheric influences.

28. In 1860, the propagation of the insect was Successful
successfully effected in the territory of Kapurthala P}”Pdgatwn
in the Punjab, the lac having been conveyed a conveyeda
distance of some hundreds of miles. About three fi‘:ffm“
maunds of lac containing the insect were sent up
from Oudh, by the Rajah’s agent there, to Phag-
wara. The lac was taken from the vessel in which

| it was received, and tied up in detached portions in
| little bundles of grass. These bundles were tied
to the larger branches of the dhak tree, and, as the

8}
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insect worked its way through the lac, it fou;a’ its
way out from the bundle on to the branch, and
soon made its way up the smaller branches, where
it commenced its operations.

29. The vast forests of British Burma are cap-
able of producing an almost unlimited quantity

tiors formed of lac; but hitherto the largest portion of the

by the State.

quantity available for shipment has been brought
from Upper Burma and the Shan States, and the
principal market is found in Calcutta, where the
rough stick-lac is manufactured into shell-lac for
export. The product is, to a small extent, procur-
able in the hill tracts of Arakan, and with encour-
agement it is susceptible of development. Prizes
have been offered to the people to encourage the
propagation of the insect. The Chief Commis-
sioner in 1874 gave orders for the execution in the
Forest Department of a plan for the development
of the production of lac in British Burma, and
experiments were made with the object of intro-
ducing a better supply of the lac insect, through
the agency of Shans and Karens, into the Toungoo
district. Mr. Eden also ordered the Forest De-
partment to select sites on which a considerable
number of trees suited to the production of lac
exist. These were demarcated and improved by
the removal of all unsuitable trees, and the substi-~
tution of quick-growing trees adapted to the purpose,
such as the Zizyphus jujuba, Butea frondosa, Ficus
indica, Mimosas, Erythrinas, and others. Insects
were procured from the Shan States and Karennee
through the agency of Karens, who volunteered
assistance at Toungoo, and from the border dis-
tricts of Siam. The insects on trees in Rangoon
were carefully removed to the new plantations.
Mr. Eden also ordered the establishment of a lac
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‘ ve at Toungoo under the Deputy Conservator
of Forests there.

According to the Forest Report for 1874-75, ‘the
lac plantation formed in the Rangoon. division at |
Magayee, appears to be progressing satisfactorily.
The breeding nurseries extend over three acres, ‘
containing two varieties of Ficus, Butea frondosa *
and B. superba, Zizyphus jujuba, and Erythrina
wndica. Another nursery of eighteen acres in
extent has been similarly prepated. The Conser-
vator of Forests says that there is every reason to
believe that lac cultivation will turn out a valuable it
branch of forest administration; and in a recent
Resolution (dated the 7th September 1876) the
Chief Commissioner states that the experimental
culture of lac in the nurseries near Rangoon may
be declared a success. The insect has been natur-
ally reproduced, and there is now no ground for
apprehending a failure. In Sittang, however, for
reasons which are not explained, the cultivation
has failed altogether.

30. Among the Padoung Karens beyond the Zacin the

North-East frontier of Burma the production of lac ,’5‘;;‘:;,
is said to be carried on upon a large scale and in a i
Systematic manner. The following information on

the subject is furnished in a communication from

the Reverend A. Bunker (Missionary), dated
Toungoo, the 23rd September 1874 :

. Lac among the Padoung Karens is gathered twice a year,

. September and October, and again in January and Feb-
fuary, It requires from five to six weeks to complete the
harvesting of a crop. The best quality of lac is gathered in
September and October, It is then large and full of the insect

and the colouring matter, that of the dry season is small and
c!eﬁ(:ient in colouring matter. At the time of harvesting, seed-

lings are cut off and tied on anew at base of the limbs of the

lac trees, or certain branches are left untouched. T am told
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that the lac insects will leave their cells, and spread over the
trees, even though the branch is not cut off, when the season
for breeding anew comes on.

These natives take the lac after the insects have left it for
the branches of the tree, and mix it with the lac prepared for
sale, but natives acquainted with the article readily discover
the fraud, and will not buy it, even at a discount.

The insect being the colouring matter, great care is taken to
prevent it from leaving its cell ; hence, immediately on being
severed from the tree, the tac is spread on mats and mixed
with wood ashes in order to kill the insect in its cell. After
mixing with ashes for a season the lac is exposed to the sun
and packed away for sale.

Only a part of the tree is usually covered with the insect,
sometimes one side or only a few branches. These are cut
off when the lacis harvested and grown anew for future crops.

The natives have many superstitious rites which they
observe during harvesting and preparing for a new season,
but they are unworthy of mention. They are also unwilling
to part with the live insect, being fearful lest their neigh-
bours ruin their trade, yet money will prevail with them.

Lac is found also among the Sankoo Karens and Koonoung
Karens in small quantities. It is reported to have heen
plentiful formerly in some parts of the Koonoung district.

Methods of  31» The following notes by Moung Poh, Forest
v ‘:ﬁﬁg";’,ﬁ:” Overseer, give some information (in quaint diction)
Karens.  rtegarding the method of propagation of lac in the

Karen Country :—

Propagation of Lac in the Karennee States.

They commence putting the lac on the Gyo (Schleichera
trijuga) trees from the 4th or 5th of the new moon of Watso
(July).

The lac matures by the new moon of Tasoungmong (No-
vember), when the branches are broken off and collected. In
the same month they again put lac with eggs in it on the
trees. Every four months, or thrice a year, the lac is collect-
ed, and thrice is the lac with the ova put on,

If not collected in four months, the lac deteriorates.
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ch as three viss (10°g5 Ibs.) of lac can be placed either
on the stem or branches. In putting on the stem it must be
not less than four cubits from the ground, above which point
the bark has to be removed and the green lac fastened on
with bamboo wisps and covered finally with split bamboo
plaited to a width of three fingers, and fastened securely on
with bamboo wisps.

The bamboo wisps used for securing the lac must not be
more than three fingers in width.

In tying on the lac the bark must not be altogether re-
moved, but being cut with a dak (knife) on two sides at a
distance one cubit apart, it is, together with other bark ob-
tained from the same tree, placed over the lac like a pad.
According to the breadth of the bamboo wisps will be the

yield of lac, viz., one inch width of bamboo wisp will allow of

one collection ; two inches width two collections ; three inches
width three collections.

When mature at the end of four months, the lac-bearing
!)ranches are broken off with a betel-nut cutter and assorted
mto good, middling, and bad quality. To destroy the insects
In the lac, it is exposed to the sun and sprinkled three times
with ashes. The drying process occupies abdut 20 days.

: On a Gyo tree from three to four cubits in girth, and hay-
Ing numerous branches, a yield of 1,430 viss (5,110%1bs.) may
be expected if properly looked after.

On the Yendike tree (Dalbergia caltrata)—The lac is pat
on in quantities of 7o tickals (255 1bs.) wrapped around
with cloth not wider than three inches, both ends being left
open and the whole secured with bamboo wisps and sus-
pended about one cubit below the branch.

The ground below to be kept clear of rubbish and spread
with ashes to keep off insects.

On the Nyounglen or Ficus—The bark is remaved to the
width of one sp{m, and the stick-lac fastened on in picces
of three inches in length.

It is customary to bury a piece also in the ground at the foot
of the tree to prevent the tree from swallowing up the lac. ()

vLac obtained from the Ficws can only be propagated on
Ficus trees; if attempted on other trees, there will be no yield.

L
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: On the Pouk tree (Butea frondosa).—It can be done ﬁl_l

on the stem or branches. In the case of the branches care
must be taken mot to injure the bark in ascending the tree ;
and the extremities of the branches for one cubit in length
should be left untouched, and a similar space left untouched
at the lower portion of each branch.

The lac is covered with a thick fold of cloth, but not more
than - three inches in width, and the cloth itself kept on by
means of strips of cloth.

This being completed, the bark is placed over the whole
and tied with bamboo wisp or bark. This latter operation is
intended to prevent the insects when formed from descending
the tree. Furthermore, at the distance of one cubit from the
lower end of the branch, other branches are tied round the
bark with the additional object of forcing the insects upwards.

On the Zee tree (Zizyphus jujuba).—The bark is removed
where required to the extent of one cubit, and the lac put on
in any quantity covered with indigo-dyed cloth secured with
bamboo WisSps.

The indigo-dyed cloth must not exceed three inches in
width, and the lac must be left open at both ends, above and
below the cloth.

Before putting up the lac it is usual to warm bothr ends
before the fire.

The bark that has been removed is also to be tied round
the middle of the tree and also the branches; but in the case
of the latter, the lac enclosed in bamboo wicker work is sus-
pended above one cubit below the branch. _

It is necessary to keep the base of the tree perfectly clear
of rubbish, and to place ashes round it to keep off insects.

32. Mr. Strettell says that it is generally believed
that there are three swarming seasons in British
Bufma. He adds fhat “ Mr. Nepean, who has de-
voted much attention to the subjectghas ascertain-
ed that the insects emerge from their cells about
the end of November or early part of December.”

33- The following table shews the exports from
British India to foreign countries of shell-lac for the
ten official years ending with the 31st March 1876:

|



value of Shell-lac exported from British India to Foreign Countries during
ending with 1875-76.

the ten years

COUNTRIES WHITHER EXPORTED,

Years, ‘Whence exported. .
United Kingdom, France. America, Other countries. Total,
| .
[ Cwts. Rs, Cwis. Rs. Cwts. Rs. Cwts. Cwts. Rs.
( Bengal . = « o e v+ of 383101045833 2,441 | 1,00,603 5,438 | 2,18,5%3 443 36,832 | 14,81,378
1866-67 | | Bombay « « & o & . e e e o
(cleven 4 | Sind . oAy A . . . v 55
months) | | Madras . ; Sy e . ” 131 5,082 e 131 8,083
BritishBarma. . . o+ « =« v i~ . .
Toran Inpia . 28,331 | 12,48,018 2,441 | 1,00,603 §,438 | 3,18,873 443 18,276 36,633 | 14,86;487
Bengall oo _ o um e B e ANEE IR 74040 3,434 67,8038 5,104 | T,48,449 1,501 41,989 36,920 | 10,209,490
f Bombay . « & & s+ s o+ s L e 19 335 1 218 36 1,050
1867468 4 | Sind SRR =Tl O Dl Y o ¥ e o
L 7 T R SRR e e 1 33 2 33
British Burma . @ et e« Dk . o . e = ¥
Torat Inp1a . . 701 | 174,249 2,453 68,340 5394 | 145,449 1,519 42,538 36,957 | x0,30,563
Bengdl . e oo ca caEeeoccleogngny BT 81| 24,390 9,164 | 2,536,609 96 2,670 | 43,708 u,64,axg
Bombay . . . . . . . . 51 873 oy e o e o a1 31 8o
1868-69 4 | Sind e e T 54,
Madras. . - . 5 B . . . v 1 29 1 ap
British Burma . . . . . . . e e o s
Torat INDIA | 33,608 | 883,020 871 24,399 9,164 | 3,56,600 97 2,720 | 43,740 | 11,635,730
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and value of Shell-lac exporled from British Indiz to Foreign Countries during the ten years
ending with 1875-76—(continued).

COUNTRIES WHITHER EXPORTED,

Years, ‘Whence exported, o
United Kingdom. France. America, Other countries. Total,
Cwts, Rs. Cwts. Rs. Cwts, Rs, Cwts. Rs. Cwits, .Rs.
Bengal "« & o« 4 o« & o« | 83,2331 0,03,552 2,601 74,383 9,648 1 2,70,160 888 24,836 45,460 | 12,92,030
Bombay . v . - - . = 58 1,624 2 30 B4y 88 2,471
1869-70 < | Sind L A el Sae el s *
Madras . . g Tt Temeet e N T e
British Burma, . o DRy
ToraL INDIA . . 52,201 | 0,04,176 2,691 48,383 0,648 | 3,70,160 918 25,083 45,848 | 12,75,401
Bl RO JF =il N S Sl e 24,464 | 0,85,039 693 10,415 13,913 | 3,809,514 11448 31,988 40,2143 11,25,036
Bombay & 5 0 & ’ 5 5 Ul v
185091 < | Sind R e P BE L A e S
Madras . o 3 5 . . . oo 6% 178 63 193
British Burma.,. . . . . . .
ToraL Inpia . G 24,464 | 6,85,030 693 10,415 13,013 | 3,80,814 1,151% 32,168 40,2213 11,36,136
Bengal . . . . . . o« «f 39363 11,00,130 504 14,045 13,662 | 4,38,857 2,032 36,970 57,560 | 16,171,911
Bombay " 4 3 T ¥ S 108 5,451 20 550 43 1,170 258 7,183
By1-42 < | Sind 2 5 i & % 5 - 5 o 5 e 5
Madras, « . s . e o we pil e o 3 48
BritishBurma, - & ./ & . e

Torau Inpta . . 39,887 | 11,07,596 824 14,601 15,603 | 4,38,357 32,077 38,188 57,820 | 16,18,042

ob

997 U0 210N



187314

187418

1873-76

Bengal .
Bombay .
Sind .

Madras .
British Burma

Bengal .
Bombay .
Sind .
Madras .
British Burma

Bengal .
Bombay .

Sind
Madras
& British Burma

Inpia

ToraL Inpia

Torar Ixpia

Torar Inpia

29,632 | 8,30,27§ 169 4727 | 0655 | 494,329 2,048 | 85,400 | 50,434 1 14,1
176 4,933 “ ' e 41 1,180 ’217_ ) 2:;’?
o s 0 e 3 . 14 4 'l 2 3
20,828 | 8,35,208 169 4727 | 17,085 | 4,04,329 2,980} ~ 86,594 | 50,6413) 4,20,858
45,909 | 12,85,367 4038 11,394 16,581 | 4,63,438 2,807 | 80,603 | - 65,762 f 18,40,50%
5 182 £ .23 629 28 y81
4 ¥ ¥ 9 | B
45,014 | 12,835,519 408 11,204 16,551 | 4,03,438 23,9208 81,240 | 65,7903 18,417,403
43,876 | 13,75,038 793 22,193 18,502 | 5,17,858 2,773 77,678 67,644 | 18,93,667
36 1,000 A 31 614 | . 57 1,614
43,613 | 12,76,038 793 22,193 18,503 | &,17,858 2,794 78,293 67,701 | 18,95,281
$8,443 | 46,04,007 3,5441 | * 2,31,452 13,015 | 13,83,210 3,774 | 2,46,495 79,376 64,65.163
4 134 3 23 1,560 2 1,69
3 o X9 h : B TSGR s
h43 26,203 s o 489 13,688 1,241 39,983
£9,199 |46,30,436 3,544 | 2,371,454 13,615 | 13,83,a10 4,287 | 2,61,828 | 80,645 | 65,060,928
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34. During these ten years therefore the quan-
tity of shell-lac exported to foreign countries rose
from 36,653 cwt. to 80,645 cwt., being an increase
of more than 120 per cent, the last yeatr of the
decade shewing a specially large increase. This
year also shews a vast increase in value, but to
some extent the increase over the value recorded in
1874-75 is more apparent than real. In that
year (1874-75) on the other hand a very large
increase ought to have been shewn in the recorded
values, prices having reached nearly their highest
point during the twelvemonth, and being in many
cases more than double what they were in 1873-74.
The explanation is that until the commencement of
the official year 1875-76, the values declared at the
custom-houses by exporters and recorded there
were the values fixed by the tariff of 1871, and
these were far below the real value in 1874-75 and
for some time previously. Thus until 1875-76
the values in the foregoing tables must not be taken
to represent the market values ruling for the
period to which they relate.

35., The effect of the great demand for shell-lac
and the excessive speculation in the article during the
. Jast two years are shewn in the figures represent-
ing the exports for the official year 1875-76. Since
then, however, there has been a corresponding re-
action and depression in the trade, and prices have
fallen, as will be seen from the table printed else-
where, (page 55) from a maximum of Rs. g7 per
maund, and a minimum of Rs. 53 per maund in 1874
to a maximum of Rs. 57 and a minimum of Rs. 22 per
maund in 1876. It is not probablethat this depression
will be of long continuance ; but those who are in-
terested in the trade might do well to take warning
by the fall which has occurred, and to bear in mind
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y that it is possible to overstock the market L
period of feverish excitement, but that unreason-
able prices may cause consumers to turn to other
sources of supply than India for their lac. It is an
error to suppose that India alone produces lac.
| No doubt practically she may be said to possess
[ the monopoly of the trade at present, but some
| quantities are also exported from Siam and the
i Straits Settlements,* and a development in the
, trade of these countries would assuredly follow upon
| a continued unreasonable valuation of Indian lac,
| and carelessness in its preparation for the market.
T A considerable silk trade has gradually slipped out
‘ of our hands and a once flourishing industry is ina
state of decay because unreasonably high prices
have persistently been combined with an inferior
article.

36. The exports of stick-lac for the same period Exports of

are exhibited in the table appended. They ks

?uite insignificant as compared with those of shell-
ac.

Quantities and value of Stick-lac exported from British India
to Forcign Countries during the ten years ending with

1875-76.
Years, Whence exported, " Quantity. Value,
Cwts, ! Rs.
Bengal . 3 A 3 5 . . . . . 139 3,076
1866-67 | | Bombay P Ty R S S A &, t
(eleven AISIRd) §k0) 00 g L e A et e
months) L Madras:oagas | 3 yat B LS e T e s 1,050
British Burtag, ., « =« = o0 ¢ s % 1,533 31,805
Torau INDIA, . 1,512 ‘ ;6—,0;;
e = L3 4

i * The imports into the United Kingdom from the Straits and

other countries*” in 1874 (the latest year for which T have the figures)
were 10,824 cwts, valued at £81,635 as compared with 60,495 cwts.,
valued at £570,090, imported from British India. These are imports
of all descriptions of lac: seed, shell, stick, and dye. A large pro-
portion of these imports is Siamese lac.
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Quantities and value of - Stick-lac exported from British India
{o Foreign Countries during the  ten years ending with
187 5-76—(continued).

Years. Whence exported. Quantity. | Value.
1 Bengal . o g 5 a 5 o A . 5 97 1,448
Bombay oMo . O 15 . . . . 30 502,
3867-684 |Sind ", . . . . . o .. -
Madrast it il TPl St e et e TR 336 5,729
British Burma . . e ot . . 419 8,312
i s s | o e
ToravrInpta . . goz | 16,091
(Bengal ¢« o o o “ st G B . 6123 | ' 11010
Bombay o P L B e Sl el i T S Y 739 11,833
1868-69 < | Sind 3 3 S . 5 5 5 5 . ol >
Madras, 4 o s & . A . . . 048 13,14
BrtihBunnal” | s s ies b B s i 1,776 28,5
ToraL INpla 4,075% 66,558 °
GhEBEduall . Vet o LTRSS el A h 5,136 18,176
Bembay, . o . . 5 . 4 o 63 1,028
1869-70'4 [Sind "o o o o e ot e . o) mb e
Madras . o . o . g . o . . 430 © 6,886
BritishBurma . o &« & « « o o 460 8,147
Torar INpta < & 2,089 34,834
Bemgal o Mle’ o Jocim v g Lt e s 43 93
Bombay B SR el A k! 37 §90
1870-41 4 | Sind . ST . ry e e o 5
e e SRR R SRR TR 83 1,339
British Burma & . . L G o " W 868 6,673
Torau INp1a. o . 692% 8,663
Benpal ol G wah t veie e pen e 35 §30
Bombay . o e . Bl . . . or
RPN UBIRARET Y, - ST i G gt e e e
Madras , . . o o ’ . . B B o
Brigsh Buyma ' L 0L A S S st e . 411 4,040
Torar-Inpa . & 446 8,490
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Wes and value of Stick-lac exported from British India

to Foreign Countries during the ten years ending with

‘

1875-76— (continued).

Years, ‘Whence exported, Quantity. Yalue,
Cwts. Rs.
Bengal . . OaE RO NS PR SR e
Bombay . . . . . . . . e
T Rl NIRRT e A ST AT e s B 5 5
adras . . . . . . . . . 50 8co.
British*Burmap = £ 58 S SRS RS e 65 1,040
ToraL INpta . 115 1,840
Benoa s SR ECRNEG SR A so 800
Bombay N A . e
LErS AR SITATEIAAR, ARt s Sl o £
M aia Bl Pl e 10 SOl .
British Burma ., . . . (AL P 77 1,336,
Torar Inpia 13y 2,036
Bengal , . - 5 . 5 A 386 6,180
Bombay , - . . . . & 3 20 320
Bygrs 4 1Sind . . e T R - .
Madras . . . CEIATIE AN ot S s LT
BritishfBurma I RIS ST SR 164 3,881
BT e
Torar Inpia &' . g0 10,381
Bengatils lge e 2 e 58 1,81
Bombay S R T S 41 1,366
18596 < | Sind .. . B IR gy
Madras . . . o . . . “ s
British Burma (LMD s SRR 108 3,778
S e e e
Toran INpia % 207 6,958

37- The foreign trade in lac-dye

the following table :

is exhibited in



45 of Lac-Dye from each Presidency or Province

with 1875-76.

in India to Foreign Countries during the ten years ending

1

4 - Presidency or

l

Years, Proviacs United Kingdom, France, America. . Other countries, Total.
Cwt. Rs. Cwt. Rs. Cwt. Rs. Cwt. Rs. Cwt. Rs.
&0 (el Bengaliin =ar £ 8,921 | 373,317 1265 | 3,632 | 2,6445 | 111,071 11,6023 4,88,020
& § 7% \| Bombay. 5 5 633 23 982 23 982
& 5% <|Sind % o

\-«,2 =} . . . e . . e - . e
§@,g Madras . . 4 s o o 2515 522 25 522

= British Burma & 23 . o . o
ToraL g 8,021 | 3:,73:317 1265 | 3,632 | 2,0445 | 111,071 48 | © 1,804 | 11,7403 4,80;524
(| Bengal . . .| 15829 | 829,117 288 | 12,995 | 2,131 | 95880 25 744 | 14,273 | 6,38,736

2 Bombay. . 5 . o - S ese

< | Sind. . . g 3 & =

8 /[ Madrag. . . = g2 o

= (| British Burma @ B o = 5
ToraL .| 11,829 5,2Q,117 288 12,098 | 2,131 95,880 25 744 | 14,273 6,38,736

V7] 10 2J0N
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t

1869-70.

INAAT

i

1870-71

.S‘
(

Bombay .

Madras ,
British Burma

Torar

Bengal . 5
Bombay. -
Sind . 3
Madras . -
British Burma

ToTaL

Bengal .~ .
Bombay .
Sind ., -
Madras . .
British Burma

Torar

12,433 [ 556879 | 280 | 12,595 | 5022 | 2,26,080 [ .. 5, 17,735 | 1,95,554Y
."13‘ “tor '"13 "o I
l
12,433 556,879 | 280 | 12,595 | 5,022 2,26,080 13 | 101 | 17,748 | 7,905,655
o . o 20,518 | 9,23,063 | 20,518 | 0,23,963
R I e e e
20,864 | 0,26,072 | 20,864 | 9,26,072
10,564 | 475385 | 136 | 6,733 | 1,553 69,885 30 1,359 | 12,283 | 5,52,762
2 3 b 2 8 Lepr| a8 nen
10,564 475,385 136 6,133 | 1,553 69,885 248 3,030 | 12,501 | 5,541433
* Countries not distingnished.

P
o5
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with 1875-76—(continued).

s of Lac-Dye from each Presidency or Province in India to Foreign Countries during the ten years ending

:  Presidency or

|
Years., Ji Provines United Kingdom, France. America. Other countries. Total.
‘ Cwt. Rs. Cwt. Rs. Cwt. Rs. th;. Rs. Cwt. Rs, :

3 ] Bengal . & o 14,862 6,68,832 259 11,577 | 1,601 71,998 622 27,987 | 17342 7,80,394
& \ | Bombay & C o
= <|Sind . . ‘. - & %, 121 121 5
o J | Madras . = S = < o - % % ...795 ...795
= 'i British Burma 8 y . & o 3

‘ Torar of 14,862 6,68,832 257 11,577 | 1,601 71,998 743 28;782 17,463 1 7,815,189
{

. ( | Bengal . : . 9,010 4,099,900 148 6,605 | 1,122 50,511 ove 1 vo | 10280 | 4,67,106
2\ | Bombay 2 » 5 ' 19% 861 19 861
&a<|Sind . . 5 19 88 b3 109 600 128 688
o ' Madras . . . ¢y v o % 5 -

7 (| British Burma . 2 =¥ > A

‘l ) TorAr . 0,029 | 4,009,088 148 6,695 | 1,122 50,511 128 1,461 | 10,427 | 468,655

8"’{—4

‘v "o ?;ION



Berigal .+ . . 8,891 400,668] 37 1,650 | 5 11 ,8 5,006
| Bombay . . : 8 ¢ 360} ...I ’ 9?9 “ L w8 2 ...204 ? 9; 4 ggo
{/Sind 3 - ’ 5 125 = e 5 2 ¥
[ Madras . . ' s % 3 o (4 55 to 2 o 4 {2
| British Burma : e B % s T o s =
Torar . 8,904 4,00,553 37 1,650 959 43,174 7 235 9,907 | 4:45,612
. (IBengat . . |f 3229 144,331 130 5850 | 529 23,818 | ... 3,888 | 1,73,099
S ¢ 4273 | 192,295 | .. 210 9:453 6 255 | 4489 | 2,02,003
& | Bombay . . xo X . 3
= { Sind > . . & o S
L Madras . . . e e e . . .
British Burma . 5 s & 8 338 8 338
Toras ; 7,502 3:36,626 130 5,850 739 33,271 14 593 8,385 | 3,576,340
. | Bengal . 5 ol. 29655 1. 247,123 256 51371 680 10,275 5 100 | 10,596 | * 2,62,869
= | Bombay " . = o 5
e ] s o o o “ %
o JIMadms . . - 2 s
¥ | British Burma . 72 2,854 5 o 3 = 72
!
Torar . l’ 9727 2,409,977 256 5,371 680 10,275 5 100 | 10,668 | 2,635,723
i . * Countries not distinguished., 5 -

L.
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;jo Note on Lac.
' WA J
““ The coasting trade in this article is insignificant in
its proportions, both as regafds quantity and value,
the total value in 1875-76 not having reached
Rs. 62,000, this being much the highest value at-
tained at any time during the last five years: °
Export 38. The great bulk of the export trade in lac is
e confined to Calcutta, which .is the entrepdt for all
the shell-lac (except that which is locally used up)
manufactured from the‘raw material supplied from =
the forests of Bengal as well as from those of Assam,
Oudh, the Central Provinces, and Burma. The
Caloutta  following figures represent the exports of shell-lac,
Trade.  o4ick-lac, and lac-dye from Calcutta, for the period
comprised in the foregoing tables : |

Ea:ports of Shell-lac, Stick-lac, and Lac-dye, Jrom Calcutta
to ports beyond India during the ten years ending with

1875-76. l
SR e S S g B e —
Years, ‘ Shell-lac, ‘ Stick-lac, { Lac-dye,
[l ‘ - 3
g ‘ Cwts, | Rs.’ | Cwts.| Rs. i Cwts, Rs.
|
1866-67 (clevenmonths) | 36,532 |14,81,375] 1395 3,0761 11,6923| 4,88,020
1867-68 ) .| 36,920 10,209,490 97| 1,548 14,274 | 6,38,736
186860 . . +| 43,708 11,64814l 612l 11,010 17,735 | 7,95,554
1860-70 . - +| 45460512,72,030(1,136 | 18,176/ 20,518 | 9,23,903
1870-71 % l 40,210}\1:,25,885[ 43 72| 12,283 | 5,52,762
1871-72 -| 87559 [16,11,060 35 | 550, 17,342 750,394
1872-73 ] 50,421 |14,14,056] ... ... | 10,280 | 4,67,106
187374 65,760 ‘18,40,041]_ 50 | 500} 9,892 | 4,435,006
1874-73 - 67,642 “18,93,607‘ 386 l 6,186) 8,377 | 3,76,002
1875-76 .| 79376 64,65055/ 58 1,817 10,595 12,62,869
‘ (el el PRI P
Calcutta consequently still practically possesses
the monopoly of the export trade. Burma, how-
ever, has entered the field as a direct exporter to
foreign countries, and the trade of that province

will undoubtedly increase. The two largest cus-
tomers for Indian lac are the United Kingdom and
the United States.



Note on Lac.

5%

here is also a small coasting trade in lac as

be seen from the tables appended.

 Quantities and value of Shell-lac exported from eack Province
to all other Provinces in India, during the five years end-
ing with 1875-76.

Years.

Whence exported.

To all other Provinces.

1871-72

187273

1873-74

1874-75

1875-76

D e T T I Gy

Bengal
Bombay .
Sind 2
Madras
British Burma

Bengal
Bombay
Sind
Madras

Bengal

Bombay 3
Sind .
Madras ¢

British Burma

Bengal s
Bombay .
Sind .
Madras s

British Burma

British Burma =~ .

ToTAL

British Burma |

TorAL

ToraAL

"ToTAL

Cwts. Rs.

545 10,241

2 56

547 16,297
243 6,911
243 6,011
135 4,054
2 75
72 2,700

i

2003 6,835

77 2,150

77 2,156

455% 28,027
50 2,574
DI 8,700
G 838
2,472 74,340
3:3275 1,14,479

L



2 Note on Lac.

Quantities and value of  Stick-lac exported. from each Province
to all other Provinces in India, during the five years end-

ing with 1875-76.

=

Whence exported.

Years, To alliother Provinces,
Cwts. Rs.
Bengal 323 5:363
Bombay .
1871-72 Sind i B
: Madras 198 3,159
; British Burma ~ 9,925 |} 1,62,013
" Torar 10,446 | 1,71,435
: *(| Bengal ; 100}| 1,606
Bombay s v =
1872-73 4| Sind s 1
: Madras . ; 19% 300
British Burma 13,906 | 2,93,558
f Torar 14,626 2,§5,464
) Bengal 524 8,382
Bombay &
1873-74 Sind ‘ 3 2,025
¢ Madras 3 258 4,120
3 British Burma * 21,483 | 7,992,028
1t *ToTAL 22,348 | 8,060,355
Bengal T 132 2,120
h Bombay ’ & K
1874-75 Sind .
Madras 3 370 | 11,342
British Burma - . 14,803 | 4,07,744
1 ! ToraL 15,305 | 421,206
Bengal S 1,061 31,551
. ! mbay s 7 208
1875-76 nd W g 39 840
: Madras : . 1,524 51,051
! British Burma ~ . ' . 7,008 2,00,007
% ‘ ToTAL 10,2903 293,317
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S M he import  and export trade in stick-lac in censrar
‘the Central Provinces for the last five years for £7ovnees.
which statistics are available, is represented by 'the
following figures :— :

D

1870-71 , . Mds. 8,505 . Value'Rs. 1,29,882

1871721 s o 435783 % 71,510

TvporTs . <1872-73 o1 ' 5 L2L7 iy 14,10
1872874t SN 3132 SR » ' 54473
874-7si. i 5L 10,2450 5 2,67,738
187omza L X634 23 » 2,17,957

' 1871-721. v« 5, 36,8804 s 547,430 -

Exrorts . 41872-73. . s 25581 . 5 6,45,457
1873-74 . ” 587069 4 » 12:57’376
1874-75 . « » 82,521 . 5 26,22,915

Of the imports a large proportion is brought
to- Hoshungabad from Rewah and the: adjoining
* native states of Central India, and most of the
balance comes to Jubbulpore from Northern India
vid Mirzapore to feed the local factory of shell-
lac; of the exports the great bulk is sent to Calcutta
24 Jubbulpore. The remainder is taken up in
Small parcels in various directions.

41. Small quantities of lac are exported  from Sizd.
Sind chiefly to Bombay, and from the latter port
to Europe.

42. The imports into British Burma from. Upper purmea-:
Burma and the Shan States have considerably in- /nd trade.
Creased of late:years, as will be seen from the
following statement :—

Quantity. Value.

Mds. Rs.

1B67-681% & A Lol G ERbS50R f i sl doy

1868-69 . . ... . . <5815 . . srui09

1869-70 « . . . o .« 0,042 . 4. Q4,703

I [870_71 PR WL L TR R e 12:004 -« 1,344,353

MPORTS, 1271-72. SR TR iSr”S -+ 1,73,349
I 72-" S PR ) 4;474 « s I Ix7

AR QRS R

187495 « v &« v o« « 14080 . '2,23,682

1875-76 . . . . . . Figuresnot available,



S

' This is all stick-lac, and the traders in the, arti-
cle are mostly Shans, who' sell their produce on

 arrival across the frontier to Chinese and other

Valuations
of shel-lac
and lac-dye
in the
Calcutta
market.

dealers, by whom most of it is brought down to
Rangoon, where it is sold either for local manufac-
ture or for shipment. Hitherto most of the lac
produced in Burma has been exported in the form
of stick-lac to Calcutta for manufacture there, but
as has been seen by the tables printed in the pre-
ceding pages, British Burma is now commencing a
distinct export trade in manufactured lac.

The decrease in the import of lac into British
Burma in 1874-75 is explained by the interference
of the officers of the King of Burma, who imposed
a prohibitive duty in order to make this article a
royal monopoly. The Chief Commissioner in his
report on the trade of the province for 1874-75,
says that “the falling off in imports by the Irra-
waddy was no. doubt due to the King having a lac
factory of his own at work.”

43. The table appended shews the average prices
of shell-lac in the Calcutta market from 1865 to the
middle of 1876. From this table, which has been
compiled from the quotations given in the Price

Current of the Bengal Chamber of Commerce,

it appears that the highest prices realised were
obtained in 1874, these being indeed ‘“ fancy” prices.
Such an unprecedentedly high range of prices
could not be expected tolast, and 1875 saw a reduc-
tion which became more and more marked, until
in the current year prices are little more than half
what they were in 1874.

Nofe on Lac. I
\JA J




Statement shewing the prices of shell-lac

in the Calcutta };d7'két:for the years 1865 to 1876.

PRICES PER BAZAR MAUND OF 82lbs,

8os. | 866, | 1867, ] 1868. | 1869, | 1850,
Rs, As. P, Rs, As, P. Rs. As. P, Rs, As. P, Rs. As. P, Rs. As. Py
j 3 3 o 23 14 © 24 10 © 20 13 4 2y 1 4 36 10 8
Shell-lac (fine orange) « . ’ to to to t0 to to
( st 11 8 2414 8 2613 8 2413 4 28 9 4 37 14 8 °
a5 14 Y 20 o 8 22 4 4 2312 © 23 6 8 28 13 4
s  (middling orange) . . { to to to to to to
27 8 8 20 1 4 23 S 4 23 4.8 24 9 4 33 6 o
3 23 0 © 14 10 © 4 4 4 160 1 4 18 10 o 20 12 8
5 (garnet) . . . . { to to to o to to to
23 T 4 13 6 o 16 9 8 16 14 © 19 9 4 28 11 4
20 10 8 173, O iy 16 4 o 19 12 © 2713 4
" (liver) . 0 . » { to to to to to tORs
2413 4 19 8 9 18 3 8 20 I1 4 23 6 8 3t 3 8
T2{-r370; 13,13 4 1414 8 16 14 8 21 9" 4
5 (mative) « o« . . Not quotcd‘{ to to to to to
- 16 '4 o 19 3 8 20 12 O 20 4 O 2y 10 8
PRICES PER BAZAR MAUND OF 82lbs.
6 months of
1851, 1872, l 1873. 1874. 1875, 1876,
| January to June.
Rs. As. P. Rs. As. P, Rs. As. P, Rs, As. P, Rs. As. P, Rs. As. P,
4513 © 84 3 4 66 11 4 94 10 © 89 11 6 ST areeig
Shell-fac (finc orange) . . . { to o to to to to
4715 4 88 11 4 67 15 5 97 o o 03 13 5 57 o o
4 2 © 49 6 8 6z o 8 8 3 o 6512 9 33 2 8
= (middling orange) » . { to to to to to ~ to
43 5 4 g1 10 8 64 1 4 o1 1 6 82 10 3 43 11 9
{ 3214 0 3y 14 8 46:: ° 64(7 3 sx:g s 31 c’ s
arnet) . » to to 0 0"
LSy R 3313 4 38 4 o 46 4 © 6614 4 5 0 o 32 3 8
" 35 6 o 44 15 4 6°t 8 73 t; 4 'l°u9’ i 33 zg 5
liver) " o o ta to 0
Sk 2 e { 614 8 46 5 4 6114 8 8013 1 7 © o 34 409
3 2 8 3412 O 40 !4 o 83 to 2 37 tg 3 23 tg i
ive) N . to to 0 0 .
s  (mative} 3 & { e St 6ol 85 ey POl o

“0D7] U0 2J0N.
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; @ Statement shewing the prices of lac-dye in the Calcutia market for the years 1865 to 1876.

PRICES PER BAZAR MAUND OF 82lbs.

porrad swes 2y3.10} 24p-3e] 10§

1865. 1866. 1867. 1868. 1869. 1870.

: Rs. As. P. Rs. As. P. | Rs.As, P. | Rs.As. P, | Rs.As, P, | Rs. As. P.
54 8 o 6o o o 66 o o 75 11 6 85 10 o 78 12 8

Lac-dye (fine) o ,g 5 to to to to to to
6o 12 o 6r 8 o 71 13 4 83 11 6 864 IO 82 10 8
33354 45 1 4 | 45 2 o [ 5410 8 | 59 6 6 | 48 13 4

” (middling) 5 to to to to S to to
48 o o 56 1 4 6o 6 6 vo 4 8 9 4 64 2z 8
25 0 o 19 9 4 19 o o 16 12 o 18 13 4 20 0 o

» (inferior) 5 g to to to to to to
28 5 4 | 29 8lo | 26 8 o | 36 9 4 | 32 I 4 | 34 9 4

PRICES PER BAZAR MAUND oF 82lbs.

5 6 months of

1871, 1872. 1873, 1874, 1875. 1876
© Jan. to June.
Rs. As. P, Rs, As. P, Rs. As. P. Rs. As. P. Rs. As. P, Rs. As. P,
T qora2 8 6o o 8 46 4 o 28 4 8 20 9 7 15 o o

Lac-dye (fine) . g to to to to to to
s 4332 8 63 14 o 52 6 o Epitiat - 9) 3509 27,110
34 2 8 29 10 8 18 4 TXRIO O 7S1388g 5 9 10

» - {(middling) g to to to to to to
4314 8 40 o o 35 TIMRO 19 0 ©o G () 1 8 7
14 15 4 12 12, © 6 2 8 2 13 © A 3 o o

- (inferior) g i to to to : to to to
21 10 8 19 5 4 13 5 4 g 5 10 10 4 4 11

0

JO 93ues oY) SMaYSs o[qe3 SUIMO[[O] oY ], “TF

soord
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Note on Lac. 57

45.<Commencing in 1865 with a valuation twice
as high as that of shell-lac, we see lac-dye fall
gradually from 1872, until during the last two years
the market value has been for-the better sorts barely
half the price of shell-lac, while the inferior kinds
are hardly saleable at any price. Lac- d)e in fact is
now of very minor importance, both in the eyes of
manufacturers and shippers, as compared with shell-
lac. It has always had competitors in cochineal
and other dyes, but lately the competition of mineral
dyes has become very formidable. These aniline
dyes are produced so cheaply and are worked so
easily, that they threaten to supersede the use of
most vegetable dyes, and it is probable that the
prospects of Indian dyes will before long reqmre
much consideration from the State and all in-
terested in them.

46. When in 1871 a tariff value of Rs. 45 per
cwt. was placed on lac-dye, the article occupied
a place relatively to shell-lac which it no longer
occupies and to which it will probably never again
attain. The tariff valuation was far above the real

Deeline i
trade in lac-

dye.

value of the inferior kinds and the duty therefore-

pressed heavily on them, representing indeed a real
levy of six times 4 per cent. and more. Taking
these facts into consideration, and having regard to
the small importance of the revenue derived from
the duty (about Rs. 28,000 a year on the average)
the Government of India by Notification dated
27th November 1874 removed lac-dye altogether
from the list of dutiable exports. The remission of
duty has no doubt so far been a relief to manufac-
turers, but it has not had any substantial effect ir
reviving the trade.

47. ‘Under the Indian Tariff Act of 1875 a duty
of 4 per cent. on the tariff value of the different

H

Targf
waluations,
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Lkinds of lac is levied on exports of the article. .The
tariff values up to the revision of the tariff in
August 1875 were :—
Button-lac . Rs. 28 per cwt.

Lac-dye. . 5, 45 »
Seed-lac. . 4, 20

R

Shell-dac . . Rs. 28 per cwit.
Stick2]ac N T O S
Other sorts, ad valoren.

They are now :—

Button . . Rs. 65 percwt.|Stick . . . Rs. 35 per cwt.
Seedi 1t DS Other sorts, ad valoren.
Shellis e R i

Lac-dye is free of duty on export.

The revision of the valuations was made at a
time when the prices of shell-lac had reached an
exceptionally high point, but the tariff rates are now
nearly as much above the actual market values as
they were formerly below them.

Manufic 48. In its raw condition, incrusted round the
wuredf luc. pios of the tree on which the insect feeds, lac is
called technically stick-lac. The twigs are gen-
erally, for convenience of transport, brought to
market cut up in lengths of two or three inches, and
it is probable that a great deal of material is wast-
ed in this process. The objects of the manufac-
turer are first, to separate the resinous incrustation
from the wood ; second, to free the resin from the
colouring matter; third, to convert the resin into
what is known as shell-lac; and, fourth, to form
from the colouring matter cakes of dye known as
lac-dye. As generally practised, these processes
are conducted in a primitive manner. A good ac-
count of the manufacture in accordance with the
ordinary processes is given in the following extract
from a paper by Mr. H. A. Crichton, of Ranchee,



Fitish Burma Gazette for 11th April 1874 :—

“The first thing to be done is to strip the twig of its
covering of lac, and for this purpose the coated twigs may be
placed under a roller on a platform. The roller being rapidly
passed over the twigs (called stick-lac), the coating comes
off, leaving only a small part adhering ta the twig, which
last must be separated by hand-picking. The wood of course
is rejected. The coating, when separated (which I call. dall)
must then be reduced by rolling or other means until it will
pass through a moderately coarse sieve,—for instance, one
whose squares should measure a quarter of an inch.

“The result of this will naturally be the collection of a
quantity of grains of matter partly resinous and partly
gummy, impregnated with scarlet colouring matter.

“ Dye—The grain is first placed under dekis, or triturated
in some other manner and water is poured or flows overit at the
time of trituration, the result being that the colouring matter
passes from the grain, which remains of a golden colour,
into the water.

“The grain is then dried and stored for making shell-lac.
The dye containing water is run off into a vat, and allowed
to remain there till the dye is precipitated, looking like dark
mud at the bottom of the vat. The surface water is then
run off, and the precipitate removed from the vat. The
water is first expressed by placing the precipitate in cloths
and allowing the water to pass away through the cloth.
Frames should be prepared, about 18 inches square, having
compartments about 1} inch square; the frames to be fitted
with loose tops and bottoms, the whole susceptible of com-
pression. When the muddy matter is tolerably consistent,
the compartments should be filled with it and put into a
screw press. The water will ‘then be expressed, and when
the cake is firm, it may be thrown on a clean floor to dry
thoroughly, and will be a cake of lac-dye and fit for the
market.

“ Shell-lac.—1 call the golden-coloured grain after the dye
has been washed out “seed-lac”” It is placed in long bags
about 2 inches in diameter, of American drill or other cloth,

Note on Lac. 50

Common
processes.
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and is then ready for roasting ; clulas being prepared with™a
good draft, a bag is placed horizontally in front of the chula
and over a narrow shallow trough projecting from the chula.
The bag is held in one hand by the roaster, the other end of
the bag being held by his mate. The two cause the bag to
revolve slowly in front of the fire, and the result is that a
matter something like golden-coloured sealing-wax exudes
from the bag and drops into the trough. Close to the
roaster is a cylinder of porcelain or other smooth hard sub-
stance, hollow and filled with some heat-absorbing matter.
The roaster twists the bag with his left hand, while with his
right he wields a wooden ladle with which he mixes the
melted lac in the trough, and then lifts a spoonful on to the
eylinder, which should be inclined at a slight angle to the
ground ; a third person stands ready over the cylinder, hold-
ing in both hands a piece of bark or other substance which
may appear necessary or well adapted to the purpose, and
with this draws down the melted substance in a thin coat-
_ing over the cylinder. He then detaches the coating from
the cylinder with both hands, and lays the sheet on one side,
and recovering his bark is ready to repeat his operation.
The coating or leaf is golden-coloured and called shell-lac,
and is now ready for the market.

“ Button-lac—The only difference between this and shell-
lac is in form. Instead of being drawn over a cylinder, the
melted lac is allowed to drop on to a plane, and is in shape
like a large-sized flat gingerbread nut, about 3 inches in
diameter, and th of an inch thick. T have thus described
the details of the manufacture, omitting in some cases to say
what materials T consider best suited for particular purposes.
But these materials, or some equally efficient ones, will no
doubt suggest themselves, after a few trials have heen made,
to any intelligent handicraftsman, The processes are men-
tioned in order, and the purpose thereof plainly stated.

* * * * * *

¢ If, however, it should be considered desirable to try the
manufacture, two long godowns with pucka floors should
be constructed side by side.
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Presses.

l Washing floor. | l
at.

Spacing for drying Vat
sead. i

Rolling room,

Store room for
ye.

T

Storing room and weighing
room for shell-lac or button.

Chulas. l Godown for materials,

Cleanliness in all the processes is essential.”

4'9. Mr. Erskine, of Elambazaar, says that
“many native manufacturers dispense with vats
and filtering tables. Earthenware pots, straining
cloths, charcoal, and manual labour constitute a
lac-factory—a cheap and primitive stock-in-trade.”

L

50. Mr. Elliott Angelo, of Cossipore, was kind Inproved

enough, when 1 was writing the first edition of
this  paper, to permit me to see his extensive
lac-factory, where the manufacture is conducted on
an improved and civilised system by the aid of
machinery worked by steam power. The lac is
first separated from the twigs by the action of rol-
lers, worked by steam. Of these rollers there are
three sets, each consisting of an upper and under
roller with a sieve attached. Between these' the
stick-lac passes from a feeder, and the lac is, by the
turn of the roller, separated from the wood and
broken up, falling on to a sieve, while the twigs are
thrown off aside in a heap. If the lac has not been
sufficiently broken up by the first roller to pass
through the sieve, some of the twigs not having
been separated, it passes on to the second roller, and

processes.
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oes through the same process, passing again i
still not fine enough to the third, whence the lac is
dropped, as the sieve is filled, into a series of small
troughs arranged on an endless chain working with
the machine, and is projected thence as the chain
moves into a heap on the floor. The twigs are
thrown off on to a platform on the other side.
These are afterwards again examined by women,
and all the remaining lac separated by hand, and,
as far as it may be worth while, used in manufac-
ture. The refuse is bought by natives for the ma-
nufacture of choories and other articles made of
lac. The sticks are used for fuel in the furnace of
the steam-engine.

51. The lac is now placed in a horizontal cyiin-
der furnished internally with arms, arranged on a
bar passing through the cylinder from end to end.
These arms are worked by steam power, and their
action, combined with water with which the cylin-
der is filled, breaks up the lac into very small
pieces, and separates the colouring matter which
forms lac-dye. Lime is frequently employed to
assist in the precipitation of the dye when the
water is not naturally impregnated with lime. In
‘the liquid thus obtained the lac is left to soak
for: twenty-four hours in a large vat, the liquid
being then drawn off, by the removal of plugs,
into a vat on a lower level, and there left to
settle in the same way as indigo, the colouring
matter being precipitated to the bottom. The
clear water at top is drawn off, and the sedi-
ment, after having been passed through a strainer,
much .of the same nature as that used by paper-
makers for the straining of pulp, is finally allow-
ed to settle and consolidate, when it is pressed
in frames into .cakes, which are afterwards dried
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These cakes are the lac-dye of com-
merce. ¥ :
52. The lac, now called “ seed-lac,” after macer-
ation, is thoroughly melted in a close vessel heated
by steam, and thence conducted into open shallow
troughs, also heated by steam, where the melting
continues. Some resin is here mixed with the lac,
to act as a flux and to prevent the lac from burning
and adhering to the vessel. The resin, which is
probably useful for this purpose, flies off, at least in
great part, during the process of ebullition. But I
may remark here that great complaints have been
made in Calcutta of the adulteration of shell-lac
with resin by some unscrupulous native manufac-
turers.  Undoubtedly the high prices offered in
1874 encouraged adulteration. It is said that what
was then offered as lac often consisted of resin to
the extent of 50 and even 60 per cent. and it may
be that the practice still exists. Lac thus adul-
terated may be detected by its smell when broken,
53. Ranged round the troughs are a series of
zine columns, inclined outwards at an angle of 45°.
These columns are hollow, and being supplied by
pipes with tepid water, are maintained at a certain
temperature. They must never become too hot,
or the fluid lac would not consolidate ; nor must
they become too cool, for then the lac would hard.
en at once, and break up into small fragments
which would adhere to the surface of the column.
A quantity of the melted lac is now taken up by
a workman in the concavity of a piece of plantain-
bark, this being the material best adapted to the
purpose, and dexterously flung on to one of the

* The smell in a shell-lac factory, while the colouring matter, which
is in fact the dead insect and its contents, is being separated from the
lac, is intolerably offensive.

L
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““columns. Here the liquid mass ‘is spread evenly
and thinly over the surface by a man who makes
use for the purpose of a leaf of the pine-apple plant
or some other tough fibrous material. The leaf
being held in both hands, its edge is drawn over the
liquid until the mass is properly spread over the
surface of the column to the required degree of
fineness. It begins to consolidate at once, and
becomes of a pliable, léathery texture. 'As soon as
the lac is thoroughly consolidated, it is taken off
by a workman, while still so hot that it would
burn the fingers of any person not accustomed to
the work, a considerable section of the upper por-
tion of the sheet of lac being torn off, because it is
thicker there than in the rest of the sheet, and
thrown back into the trough to be melted again.
The sheet is placed on a rod held in readiness by
a woman, each extremity of the sheet hanging
down like a towel on a rack, and the whole is hung
up to dry in a large drying-shed, the rods support-
ing the lac being ranged on supports running across
the shed from side to side, just like a.tobacco
drying-house. The next day it is fit for despatch,
and it is then packed in boxes and sent away.

54. The points in which Messrs. Angelo’s ma-
chinery differs from the ordinary processes are—(1)
the triple system of rollers and sieves, and the end-
less chain of receivers; (2) the strainer for lac-
dye, which is made of metal; (3) the system of
meltintg the seed-lac by the action of steam; and (4)
the hollow zinc columns with «the arrangement for
keeping them at an equable temperature. The
natives use stems of plantain-trees, which do not
last of course for more than a day, and the Euro-
pean improvement of porcelain and stone columns
is inferior to Mr. Angelo’s invention. This factory



Note on Lac. 65

ay, from 200 maunds of stick-lac, for six months
in the year, working from October to April; and
with a sufficiency of raw material it could turn out
150 maunds a day during the whole year.

53. The various qualities of shell-lac are known
by different names and marks, and there is a con-
siderable range in prices from ¢ Fine Orange DC,”
to  “Livery,” “Garnet,” ‘Native Leaf” and
«Button.” The last quality is so named from the
lac not being made in sheets, but dropped from a
height, and solidifying into masses.

Trisulphide of arsenic (orpiment) is frequently
used in the manufacture of lac to impart a fine
yellow colourto the resin. Dr. Chevers says that
the use of this poison gives rise to miliary eruptions
on the bodies of the workmen.

56. In India lac is used chleﬂy for the manufac-
ture of bracelets (choories), rings, beads, and other
trinkets, worn as*ornaments by women of the poor-
er classes. The lacis bought in the bazar and after
havmq been melted it is mixed with vermilion, ar-
senic, and lamp- black for colouring purposes. It is
also used as a varnish, in many cases the dye being
left in the lac to produce a coloured varnish; by the
turners of wooden toys which are coated neatly with
coloured compositions in which lac predominates ; in
lacquered ware ; and by goldsmiths for the colouring
of the metal. In Burma it is also employed to
fix the blades of knives and similar instruments in
theirhandles. Inthe Bombay Presidency and else-
where lac is also used in manufacturing grindstones,
for which purpose three parts of river sand and one
part of clean seed-lac are mixed over a fire, the mass
being formed into the shape of a grindstone, having a
square hole in the centre. This is then cemented

% I
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on to the axis with melted lac, and the stone hav-
ing been moderately heated it is caused to revolve
rapidly when it can easily be formed inte a circle.
The sand should be finer and the proportion of lac
greater when the stone is only required for polish-
ing.

Japanese lacquered ware is made of an en-
tirely different material, being a varnish obtained
from the gum 'exuding from certain trees, among
which are the Mcelanorrhea usitata, Rhus vernix,
Eleococens vernicia, and others.

And in 57. In Europe lac is chiefly used in the prepara-
Europe tion of varnishes and by hatters. The body of all
the silk hats in common use is rendered stiff and
waterproof by the liberal application of a composi-
tion of shell-lac, sandarach, mastic, and other
resins, dissolved in alcohol or naphtha. The brim
is always imbued more thickly than the body with
this varnish. Lac is also extensively used in the
manufacture of sealing-wax, which is formed of an
amalgam of shell-lac, Venice turpentine, colophony,
and colouring matter, the quantity of lac used
being equal to that of all the other articles put to-
gether. Lac also enters largely into the composi-
tion of lithographic ink, and in the preparation of
lake (the name is derived from ‘“lac”), the colour-
ing matter being precipitated by means of alum or
oxide of tin. Lake, however, is also made with
madder and cochineal. I am aware as yet of only
one attempt to make lake from lac in India. The
manufacturer, Mr. Flynn, exhibited the product at
the Madras Exhibition of 1857 and was awarded
hononrable mention by the jury. The process
was thus described: Coarsely powdered Rangoon
stick-lac was boiled in several postions of water until
it ceased to yield any colouring matter. A small
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X L@i/y of alum was then added to the filtered
solution, and a few minutes later a little liquor
potassz was employed to precipitate the alumina
with the colouring matter, the fluid at the same time
being constantly agltated The plec1p1tate was
allowed to settle for a day, the fluid then drawn off,
and the sediment pressed into cakes and dried in
the shade. In the present depressed condition of
the trade it might be of some advantage to manu-
facturers of lac-dye to turn their attention to this
matter and make experiments which might perhaps
result in the profitable disposal of portion of their
unsaleable stock of material. The experiment would
involve very little expense.

Lacquer is based on . a solution of shell-lac in
alcohol, coloured with gamboge, saffron, &e. It is
used to give a golden colour to brass and other
metals and to preserve their lustre.

58. In India lac-dye is mostly used to dye silk, Um of lac-
and to some extent it is also employed in the dye- ¥

. ing of leather. It is not much used as a dye for

cotton, on account of the expense. The follow-

ing extract from Ure’s Dictionary, already quoted,
gives a good account of the manner of employment
of lac-dye in Europe :—

“ Dr., Macleod of Madras states that he prepared a very
superior lac-dye from stick-lac by digesting it int he cold
in a slightly alkaline decoction of the dried leaves of the
Memecylon tinctoriwm (perhaps the M. capitellatum, from
which the natives of Malabar and Ceylon obtain a saffron
yellow dye). This solution, being used along with a mor-
dant consisting of a saturated solution of tin in muriatic
acid, was found to dye woollen cloth of a very brilliant
scarlet hue.

“'I? he cakes of lac-dye imported from India, stamped with
peculiar marks to designate their different manufacturers, are
now employed in England for dyeing scatlet cloth, and are
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“found to yield an equally brilliant colour, and one less easily
affected by perspiration than that produced by cochineal.
When the lac-dye was first introduced, sulphuric acid was
the solvent applied to the pulverised cakes, but as muriatic
(hydrochloric) acid has been found to answer, it has to a
great extent supplanted it. A good solvent (No. 1) for this
dye-stuff may be prepared by dissolving 3 pounds of tin in
6o pounds of muriatic acid of specific gravity 1°19. The
proper mordant for the cloth is made by mixing 27 pounds of
muriatic acid of speclf' ¢ grayity 1°17 with 1} pound of nitric
acid of 1°1g putting this’ mixture into a salt-glnzc.d stone
bottle, and adding te it in small bits at a time grain tin, till
4 pounds be dissolved. This solution (No. 2) may be used
within 12 hours after it is made, provided it has become
cold and clear, For dyeing, three-quarters of a pint of the
solvent No. 1 is to be poured upon each pound of the pul-
verised lac-dye, and allowed to digest upon it for six hours.
The cloth before being subjected to the dye-bath must be
scoured in the mull with fuller’s earth. To dye 100 pounds
of pelisse cloth, a tin boiler of 300 gallons capacity should
be filled nearly brimful with water and a fire kindled under it.
‘Whenever the temperature rises to 150° Fahr., a handful of
bran and half a pint of the solution of tin (No. 2) are to be
introduced. The froth, which rises as it approaches ebulli-
tion, must be skimmed off, and when the liquor boils, 10}
pounds of lac-dyc, previously mixed with 7 pints of the sol-
vent No. 1 and 34 pounds of solution of tin No. 2 must be
poured in. An instant afterwards, 10} ponnds of tartar and
4 pounds of ground sumach, both tied up in a linen bag,
are: to be suspended in the boiling bath for five minutes.
The fire being now withdrawn, 20 gallons of cold water with
1o} pints of solution of tin being poured into the bath, the
cloth is to be immersed into it, moved about rapidly during
ten minutes, the fire is to be then re-kindled, and the cluth
winced more slow]y through the bath, which must be made
to boil as quickly as poss:blc, and maintained at that pitch
for an hour. The cloth is to be next washed in the river,
and h&tly with water only in the fulling mill. The above
proportions of the mgrudlcms produce a hnllmnt scarlet tint
with a slightly purple cast. If a more orange hue be wanted,
white florence argal may be used instead of tartar, and some
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orange scarlets.

“To determine the tinctorial power of lac-dye by com-
parison with proved samples, a dye-bath is prepared ‘as
follows :—p5 grains of argal, 20 grains of flannel or white cloth,
5 grains of lac-dye, 5 grains of chloride of tin, 1T quart of
water. Heat the water to the boiling point in a tin or china
vessel; add thereto the argal, and then the piece of cloth or
flannel. Weigh off 5 grains of the lac-dye and pulverise it
in a wedgewood mortar, with the 5 grains by measure of
chloride of tin, and pour the whole into the hot liquor con-
taining the cloth, taking care to rinse the mortar with a little
of the hot liquor; keep the whole boiling for about half an
hour, stirring the cloth or flannel about with a glass rod;
then withdraw the cloth, wash and dry it for comparison.”

L.



ON THE NATURAL HISTORY-OF THE LAC-
INSECT (COCCUS LACCA).

By H. J. CARTER, Esa., F.R.S.

(Erom the Annrals and Magazine of Natural History, 1861.)
Havine had an opportunity of examining the lac-insect
Just previous to the evolution of its young, and of watch-
ing ‘the latter from this period up to the time at which
they become incarcerated in the resinous substance which
they secrete around themselves, known in commerce by the
name of “lac,” and finding that a description of the changes
which the insect undergoes still remains unpublished, so far
as I am aware, while that which has been stated on the sub-
Jeet is more or less incorrect, T.am not without hope that the
following observations may prove both new and accept-
able.

Thus much is known: that the substance called “lac*
consists of a resinous incrustation partly encircling or scat-
tered over the small branches of several trees and shrubs of
different kinds in India; that the incrustation is cellular, and
that each cell indicates the position of one of the insects
which secreted it; that the insect contains a red colouring
matter called “lac-dye,” which is also an article of commerce,
and is allied to cochineal ; and that, at a certain period of the
year, vast numbers of young animals leave these cells, and,
Spreading themselves over the neighbouring branches, fix
themselves to the bark, which they pierce with their beaks,
and then begin to pour forth from their bodies the resinous
substance above mentioned.

On the 25th of June last (1860), my attention was drawn
to the subject more particularly by a fresh branch of the cus-
tal'd.-a,pple tree (Anona squamosa) bearing portions of the lac
having been presented to me by my friend Major Burke.
The branch was taken from a tree growing in the enclosure
of the Bombay Mint, within a few yards of the sea, and in

0
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¢ 4he midst of the smoke of steam engines, smelting furhdets;
and the atmosphere of a crowded population; while the re-
sinous incrustation and the red colouring matter, both in
quality and quantity, did not appear to me to be less than
that which is produced by the insect in localities widely spread
s well from the sea as from all human habitations.

On receiving this branch and observing that it was fresh
and that the insects in the inerustation were also living, my
curiosity was directed to ascertaining the form and organ-
ology of the latter. Meanwhile ‘the young began to pour
forth—that is, on or about the 1st of July ; and by the middle
of that month the whole branch had become covered with
them ; but for want of nourishment, as they became station-
ary, so they died without apparently secreting any of the
resinous substance around them ; and thus [ was obliged to
visit the custard-apple tree itself for the purpose of examining
the subsequent changes which the insect undergoes, which
changes, together with a description of the form and organ-

ology of the full-grown insect, so far as I have been able to

ascertain them, will now be related.

The first feature that strikes the eye on looking at the sur-
face of the incrustation, when the insects which are within it
are alive, is the presence of a kind of white powder like that
observed about the cochineal insects; this is concentrated
here and there into little'spots, and on being examined more
closely will be seen to be chiefly confined to three bunches of
curly hair-like filaments, which radiate from three small holes
in each spot. The holes are situated triangularly with re-
spect to each other, two being closer together than the third,
which is the largest, and which, by-and-by, will be found to
be the anal, while the other two will be found to be
spiracular apertures; all three are continuous with corre-
sponding apertures in the insect, from which the white insects
originally proceed, which filaments we shall hereafter observe
to be the attenuated extremities of the trachez.

If we now examine the contents of the interior, which we
may easily obtain entire by dissolving off the lac i spirit of
wine (for, from their tenderness, they can hardly ever be ex-
tricated without rupture by simply breaking the incrustation),
it will be observed that each cell is filled with a single inscet,
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¢ unlike another,—consisting of a pyriform sac of a
dark-red colour, smooth, shining, and presenting at its elon-
gated end one, and at its obtuse end three papillary processes ;
the former, which is a continuation of the elongated end, is
fixed to the bark ; and the three latter, which project from the
middle of the obtuse end, are respectively continuous with
the three holes in the sac above noticed. = As with these
holes, so with the three processes: one is much larger and
longer than the other two, which latter are of the same size;
the former is also further distinguished by having several
hairs round the margin of the aperture which exists at its ex-
tremity,—a point which it is desirable to remember, as it will
serve by-and-by to identify it with the anal extremity of the
animal when in its insect form.

So far the spirit of wine assists; but when we come to
the contents of the body, it is not only necessary to avoid
using spirit of wine, from the disfiguration which it occasions
by causing the tissues to contract, but also to extricate the
body by fracturing the lac, and to dissect the contents as
quickly as possible, on account of the rapidity with which
they pass into dissolution after death; this is probably the
reason why this part of the history of the insect has remain-
ed unpublished up to the present time.

Directing our attention to the interior, after the mpturé of
the insect, which takes place more or less with that of the
lac, we are at once struck with the voluminousness of the
organ containing the red colouring matter, which organ thus
f)bscurcs everything else; and it is not before a quantity of
1t is removed by gentle edulcoration that we can (still under
water, for the anatomy of this insect can be studied in no
other way) arrive at a view of the other organs of the body,
when it will be observed that there is an alimentary canal,
liver, traches, and, last of all, the organ contaming the red
Colouring matter, which we shall presently find to be the
ovary. To each of these organs, then, separately and briefly,
we will now give our attention.

The alimentary canal commences with an attenuated,
shapeless sophagus at the elongated end of the body, which
1s thus seen to be the oral extremity, and after passing up-

K
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wards for about two-thirds of the length of the abdominal
cavity, where it becomes enlarged and convoluted, turns back |
to make a single revolution, in the course of which it soon |
becomes diminished in calibre, and receiving the hepatic duct
at this point, terminates at length in the rectum, which opens
at the great papillary process. The liver consists of a single
straight sacculated, beaded tube of the same size throughout,
presenting a yellow colour, and giving off the hepatic duct a
little nearer one end than the other; while the trachez are
amassed into bundles, apparently without order, and send
forth many of their extremities through the two small, as
well as through the large, anal apertures, to terminate on the
surface of the lac in the way above mentioned.

Lastly, we come to the ovary, which consists of a volu-
minous tree of tubes apparently branched dichotomously with
each branch, large and small, bearing long elliptical pouches,
in each of which, again, is a correspondingly shaped ovum,
—the whole nearly filling the body, and terminating in a
single oviduct, which opens (probably through the rectum) at
the anal apertures. The ovum, on the other hand, consists
of an elliptical transparent envelope filled with little cells,
each of which contains oil (?)-globules and globules filled with
the red-colouring matter. The oil-globules are spherical,
uniform in size, and much larger than the red globules, which
are also spherical, but distinctly separated from the oil-
globules and from each other. Whether these bodies respect-
ively have delicate cell-walls or not, I am ignorant ; but while
they are both distinetly defined in the ovum when the insect
is first opened under water, both scon burst by imbibition
and become lost to view by dispersion of their contents.
Thus the red-colouring matter exists originally in the form of
distinct globules or in cells in the ovum.

The further changes in the ovum preparatory to the full
development of the embryo, I have not followed ; but about
the beginning of July the young ones are perfectly formed,
and issuing through the anal aperture in the incrustation, they
ereep to the neighbouring parts of the branch, and soon fix-
ing themselves by inserting their beaks into the bark as before
stated, commence secreting the lac or resinous substance, in
which they soon become incarcerated. Myriads issue in this
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@W‘Q 1 ay be well conceived, when, at a guess, I should
cach insect contained a thousand; but by far the
greater number dic ; for although the branches become quite
red with them, it is only here and there that a few, scattered
or in groups, live; the rest still remain attached to the bark,
but dried up and dead, which may arise, perhaps, from not
having been sufficiently developed, or not being strong enough
at their delivery to pierce the bark for subsistence.

On leaving the parent, the young Coccus is of a minium
red colour, about 1-4oth of an inch long, elliptical, obtuse
anteriorly, without any division between the head and body,
possessing six legs, two antenna, two small eyes, marginal
and lateral, and two long hairs, growing from the penultimate
segment of the abdomen ; the body segmented regularly ; the
oral aperture ventral and placed at some distance from the
anterior extremity; two tufts of white, powdery, hair-like
filaments budding from the sides of the thorax respectively,
in the place of wings, and a tuft of the same kind, bifurcated,
and curling outwards on each side, projecting from the anal
orifice. Anal orifice surrounded by a row of short, strong
hairs.

At this period the insect is almost too small for examination
organologically ; but after it has crept off the incrustation and
on to the bark of the branch, it soon becomes stationary, and
enlarging, as the resinous secretion exudes from the surface of
the body so as to surround all parts except the oral orifice and
the three apertures from which the three white tufts issue, at
the expiration of a month (that is, by the middle of August)
it measures in length almost the eighteenth part of an inch.

If we now examine it minutely, it will be observed that the
legs, antennee, and the whole of the chitinous part of the
body have become almost undistinguishably incorporated
with the resinous secretion, which, when dissolved from the
insect by spirit of wine, leaves the body almost in a larval or
caterpillar form, but without eyes or any other appendages
save the three white tufts of hair-like filaments and the
proboscis which is now fully developed. The proboscis con-
sists of a fleshy projection situated at a little distance from
the head ventrally, presenting a depression in the centre,
from which issue four long hairs or setw, based internally
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upon as many pyramidal inflations situated almost at right
angles to each other, and supported by other horny’elements,
which also appear to belong to the machinery of the pro-
boscis. These hairs together form the penetrating organ
through which the juice of the tree is extracted ; but whether
" they are hollow and do this individually, or from a single
e tube by combination for this purpose, [ have not been able
to determine.

On the other hand, the three apertures from which the 5
white tufts proceed, and which are now seen to open through
the incrustation, are observed to be situated in the thorax and
at the tail respectively, thus identifying the latter, which still
presents the circle of hairs round the anal orifice, with the
large papilla or anal orifice of the full-grown insect, and the
former, or thoracic ‘apertures, with the two other papille,
which appear to replace the wings. The white tufts project-
ing from all these we have already found to consist of the
extremitiés of the trachez covered with a white powder.

Thus we see that the increase of size which takes place in
the female insect, from its locomotive form to its; ultimate
development in the fixed state, is chiefly effected by an en-
largement and elongation of the body between the mouth, on
the one hand, and the parts from which the three white tufts
project, on the other ; for the oral extremity simply becomes
clongated, and the three other openings of the body remain

as near together, in the resinous incrustation, at the end as
\
\

they were at the commencement.

Of what the white powder on the trachez consists, I am
ignorant, further than that it does not dissolve in spirit of
wine like the lae, which, on the other hand, appears to be a
secretion from the skin generally, analogous to the chitinous
one which would be required under other circumstances.

Mare InsgcT.

On the 8th of September I visited the custard-apple tree
again, to sec how the incrusted young were progressing ; and,
on close examination of the parts where they were most
congregated, observed, here and there, little red insects
actively crawling over them, which insects appeared so like
originally young omes that [ thought they must be a few



Note on Lac. 77

f:-% M@ﬁ/of a later evolution ; but on inspecting them more
I

Gufarly, they were observed to possess much larger
antennz, and therefore it was concladed that they were males,
which afterwards proved to be the case. Several of them
were collected for description, and a small portion of. one of
the branches, more or less covered by the incrusted young,
brought away, to shew how the secretion of the lac was
progressing.

The male is a little larger than the young ones at their exit
from the parent; it has larger antennz, which are hairy-
plumose and consist of seven articulations, not including the
two basal ones; four eyes, two lateral and two underneath
the head ; two long hair-like appendages, covered with white
powder, proceeding from the penultimate segment above ; and
a beak-like horny extension from the last segment, which is
curved a little downwards and composed of two members,
an upper and a lower one, both grooved, and forming together
a cylindrical channel, through which the semen is conveyed
into the female.

Thus the changes which the larva undergoes during incar-
ceration, to produce the male, consist in an enlargement and
alteration in form of the antennz; in the differentiation of
the head, and the addition of two larger eyes underneath it,
which appear to be for the purpose of enabling the male, as
he crawls over the lac covering the females, to find out the
apertures in it that lead to the valvee ; in the addition . of the
male organ, and in the replacing of the two hairs growing
from the penultimate segment on either side of the tail by
two delicate, white twisted cords, composed of the attenuated
extremities of the tracheze. There are further differences be-
tween the sexes at this period, in the female having lost all
traces of-eyes, antennz, and legs, whilst no differentiation
having taken place between the head and body, the female is
reduced to a mere elliptical sac, with but faint traces of the
original segmentation. From the thorax, however, project
the two white tufts of the trachez, which are absent in the
male, and also a tuft from the anal extremity, the two hairs
before alluded to having disappeared altogether ; but the row
of hairs round the anus, which are now absent in the male,
still remain in the female, and appear to serve the purpose

L.
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the anal aperture.

At this period only, the bodies of both male and female
are about the same size (viz., about 1-27th of an inch long) ;
bat while the former has become more highly developed and
eliminated, for the performance of his special function, the
latter has become retrograde and permanently incarcerated
for hers. So unsparingly does Nature deal with her forms
for the development of the new being !

Impregnation.—After having taken home the small portion
of the branch above mentioned, which was covered more or
less by the newly incrusted brood, on which there were no
free males, I was astonished, on taking it up an hour or two
afterwards, to observe that two had made their appearance,
and were actively engaged.in impregnating the females. This
they do by drawing the organ before described downwards
.and a little forwards just over the hole in the lac which leads
to the anal orifice of the female, and inserting it ; after which
the male sits on the hole, as it were, fora few moments,
and then, withdrawing the penis, goes to another female, and
so on until his office is fulfilled.

I now watched the process for some time, and having
sufficiently satisfied myself of the fact as just stated, the two
males were removed for microscopical examination, and the
branch left, as before, without any. Next morning, to my
astonishment, I again found two more males on it, actively
engaged in performing their duty like the former ones; and
then it struck me that they must come from some of the
incrustations ; so I examined the latter, and soon saw that
there were two distinct kinds of incrustations on the bark,—
one circular, slightly larger than the other, and when #solated
from the rest (which for the most part are agglomerated),
presenting twelve notches or teeth symmetrically arranged
round the base, six on each side, with the three holes above,
and the white tufts projecting from them as before described ;
this, of course, was the female.

The other form of incrustation was narrower and ellip-

tical, like that of the young insect at evolution, but without
serrated base holes, or white hair-like appendages. Finally
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wassgbserved that the latter were frequently empty, and
mu*f t their unfixed and elevated end, while from others the
il of the male insect itself was projecting.

Thus the origin of the male and the process of impregna-
tion as to time and act were easily determined, while it was
also observed that in some parts there were almost, if not
quite, as many male as female incrustations present, in
others not so many.

On the evolution of the young, therefore, all at first would
appear to attach themselves to the bark and pierce it for
nutriment—at least all that live—preparatory to undergoing
further general and generative development (for all are alike,
apparently, when first hatched), and then they respectively
become changed for the fulfilment of their ultimate func-
tions,—the males for impregnating the females, and the
females for secreting the lac and developing the new brood ;
but the latter, as before shewn; does not appear until the
month of July of the following year. Thus we'see that the
young Coccus, as we have termed it, merits rather the term
of “larva” (from the metamorphosis which it subsequently
undergoes to pass into the matured forms of male and female
respectively) than that of “young insect.”

Again, all begin to secrete from their bodies the resinous
substance even before they have fixed themselves to the bark,
for those had it which were hatched from the lac on the
branch that was first presented to me, after the latter was dry
and dead ; so that no doubt can exist of the lac being pro-
duced by the insect itself, and that it is not a mere exudation
from the tree, which follows the insertion of its proboscis
into the bark, as has been stated.

But while those which are to become males are entirely,
though but temporarily, shut in by the lac which they sub-
sequently elaborate from the juices of the tree on which they
may be located, those which are to become females preserve
thoughout the three apertures before mentioned, from which
Project the white tufts of trachez.

These tufts, which previous to impregnation consisted of
but a few filaments from each aperture, and thus in no way
mmpeded the functions of the male, had so increased imme-
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diately after impregnation (that is, by the 3oth September) *
that every part of the branch covered with the new lac was
rendered white by it; and although there were still a few
females which were not enveloped by it (and possibly, there-
 fore, were not impregnated), yet for the most part they were '
thickly covered by this cottony substance; and the few re-
maining males were so inextricably entangled in it, that,
together with the presence of dead ones also entangled in
the mass, it may be inferred that this rapid evolution of the
cotton-like substance at 6nce indicates the death season of
the males, and that impregnation has been fully performed.

One other observation I would add, which is more practical
than scientific, viz., that to obtain as much resin and as much
colouring matter as possible, the gathering of lac should take
place towards the end of May or the beginning of June; just
before the evolution of the young, which, as will have been
seen above, carry away with them the greater part of the
colouring matter. In Ure’s Dictionary of Arts and Manu-
factures, which contains by far the best, and least incorrect,
account of this insect that I have met with, it is stated that
the evolution of the young takes place in “ November or
December,” and afterwards in  “October or November,”
while the lac is gathered twice a year in “March andi
October.” Tt is also stated in the same article that the male ¥
insect has “four wings,” and that there is “one to every
5,000 females,” whilst we are not a little surprised to see in
P. Gervais and Van Beneden’s Zoologie Médicale (1859),
page 374, that lac “exudes from certain trees through the
panctures which haye been made by the females.”

Tt was this and sundry other statements, together with
seeing that the insect could be examined suceessfully only in
the country where it lives, which induced me to avail myself
of the opportunities presented to me of obtaining as much
of its history as I could, for publication.

On the 25th June T received the branch of the custard-
apple tree with the living matured lac-insect on it in its
incrustation. About the 5th July the young or larvee, ‘about
1-4oth of an inch long, began to issue. On the 14th of
August all were fixed to, and progressively enlarging, in
incrustation, on the custard-apple tree. On the 8th September



25 the in
tthe females, each sex being now: about 1-27th inch long, and
“on the 20th of September the females were almost all con-
‘cealed under an cxuberant evolution of the white cottony

Note on Lac. 8

ales were leaying their incrustations and impregnating

substance (which we now know to be the attenuated extremi.
ties of the trachew covered with a white powder) with a single
male insect here and there alive, and many dead ones, entan-
gled in it.

Further observations ly Dr. Carter.

ArTER my observations on the evolution of the larve of
the lac insect, which took place at Bombay about the 15t of
July, and their succeeding changes, were made, T continued
my visits to the colony on the custard-apple tree in order to
ascertain the truth of the statement that a second evolution
took place during the year, and was fortunate enough to
witness this also, as well as the succeeding changes in the
laryzae, which, being somewhat different from those that took
place after the first evolution, I will now relate, with the

modification in the practical deductions that the second evolu-
tion necessitates.

On the 13th of December I visited the custard-apple tree,
nd found the laryze issuing from the lac formed by the evolu-
don of July, besides many which had become fixed to the
bark ; so that we must date the commencement of this evolu-
tion a few days earlier, say the 7th of December, After this,
the same changes took place in the incrustations that were
observed in the evolution of July. On the 27th of February
the males were coming out of their cocoons or incrustations ;
and on the 4th of March T found some of them creeping
over the cocoons of the females, with others dead and entan-
gled, as before, in the cotton-like substance, which, (llxrflxg
the last few days, had become so exuberant from the females
as to whiten all those parts of the branches covered with the
new lac, - s

But the remarkable point here was, that” this time all but

a few of the males were provided respectively with two mgm-

branous, whitish, transparent, diploneurose wings, which,

being a little longer than the whole length of the body,

extended, when closed, considerably beyond the last segment
:



male of Coccus cacti-or the cochineal insect.

Thus, on comparing the dates of evolution and metamor-

phosis, we find that the first evolution of the larve takes
place about the 1st of July, and the second about the 7th of
December. Hence the summer brood requires about five
months and seven days, and the winter brood six months and
twenty-one days, to prepare their young respectively for in-
dependent existence. But the metamorphosis of the larve
into the males and the impregnation of the females take
place about the same time after each evolution. Thus, in the
evolution of July it took place about the 20th of September,
and in that of December about the st of March, giving
eighty-two days to the former and eighty-five for the latter ;
but in the latter instance almost all the males were provided
with wings, as before stated, while in the former not a single
winged male was observed.

The resinous secretion goes on more rapidly in the first
than in the sccond evolution, owing probably to the greater
quantity of sap which is present in the trees in the summer
than in the winter or cool season ; but the greatest amount
of resin, comparing that produced by the brood of December
1859 with that of the brood of July 1860, appears to me to
be produced by the December brood. In each instance the
lac-insect perishes, whether it gives forth a new brood ornot ;
so that the old lac thus becomes entirely lifeless.

Having previously assumed that only one evolution takes
place during the year, it is necessary to modify the practical
deductions which T have made. Thus, T have stated that, as
the colouring-matter or “lac-dye” 1s contained in the young
ones, the lac should be gatheréd just before their issue, that
is, “towards t'}‘g endeof May or the beginning of June,” so
that at onceghe’ greatest amount of ¢ lac 2 and “ lac-dye”
might be obtfjned ; and mow it is necessary to add thata
second gathermg: should be 1}12;@.&2; viz., in the month of
November. >, * . qg?* ** -

Then, as regards the*propagation, branches of the tree
bearing the lac with the insect in it should be gathered just
previous to the evolution of thie young, and tied to the trees
on which it is desired to grow: it, it being understood that,

0
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the body, and made the insect look very much like the
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to be derived, the trees must be thus sacrificed. And as
regards self-propagation, it would be difficult to conceive how
this could take place with the early incarceration of the fe-
males, did we not know that the laryz are so light and so
numerous that they might be conveyed from tree to tree in a
hundred ways; and as to impregnation the females may be
able to produce even more than one brood without this, as 1s
notorious with the 4phides, which belong to the same order,
and afford the oldest authenticated instance of parthenogenesis.

In the second volume of the Asiatic Researches, page 261
(ed. TLond.), there is a‘paper on the lac-insect by Roxburgh,
to which my attention has been directed ; and it is interest-
ing to find that his description was written from an evolu-~
tion of the larve which was taking place in Bengal on the
4th of December. His figure of the male, and its appearance
at the same time with the larve, is of course erroneous.

Government Central Press.—No. gox, R., A, & C.—23-10-56-=500,
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