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_PRECIS OF THE ESSAY.

For some years past, Europe has been annually importing tolerably
large quantities of the fibre of the white nettle, known under the names
of ramie, rhea, or China-grass. Botanists, to begin with Linné, have
designated the ramie, Urtica Nivea, or, in French, Ortie blanche sans
dards de lu Chine, seeing that it really belongs to the large family of
nettles (Ortieg,) and its cultivation mainly to the south of China.

Dr. Roxturgh, who was deputed at the beginning of the present
century to make experiments in India with certain textile plants, devoted
great attention to this remarkable plant, and designated it Urtica
fenacissima, because he found that its fibres were the strongest of those
he had experimented upon. Gaudichaud, having regard to the con-
venience of distinguishing, by a distinet name, the varieties of the
perpetual and prickless nettle (Orties perpetualles et sans dards) from
the other annual nettles (Orties annuelles), gave to this textile plant,
the name of Bakmeria, so that now the real botanical name of the
ramie or rhea is Urtica Bahmeria Nivea.

. The Urtica Behmerie Nivea is of Chinese origin, and the back of
its leaf is perfectly white, that is to say, white with green veins, and
the leaves and the stalks are very robust and strong. hen the stalk
comes to maturity, it assumes a reddish-brown hue, somewhat of the
colour of blood. ~Haskrall carefully distinguishes it from the different

varieties known at Java, and designates the best species of Chinese
@hmeria sanguinea in contra-distinction from

origin by the name of B
the Behmeria candicans. The stalks of this second species, when

mature, are not of the same deep blood-red colour as the Sanguinea.
The species called Bwhmeria candicans is held in high estimation in
Java, of which country it seems to be a native. That which distin-
guishes Behmeria candicans from the Bahmeria Nivea, or Tenacissima, or
Sanguinea is, that the leaves of the Nivea are all white, with green
veins; while the leaves of the Behmeria candicans are green, lightly
veined with white, or precisely the opposite style to the Nizea.

In commerce, the two species are geuerally confounded, and are
known under one single general name, either as Ortie blancke, or ramis,
or; as in British India, rhea, or, as in England, by the whimsical name
of China-grass, although it is a plant of high wood, having at least as
much stalk, and growing as high as the hemp plant. hich of the
two varieties produces the finer and the greater quantity of fibre is
not yet determined. The author is inclined to believe that there is little
or no difference in the merits of these two species, and botanists con-
found the two, and frequently speak of both as one and tho sama plant.
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The fibre, when properly and thoroughly disintegrated, is longer.
stronger, finer, and more glossy than the finest flax; has all the
brillianey of silk; is finer than the beautiful Sea Island cotton; and
can be bleached and dyed more easily and more satisfactorily than
all other textile fibres. It is in very truth the queen of fibres.

Messrs. Blume, Fortune, Belastier, Forbes, and I.eclanker, con-
curring with the modern surans Benito, Roezl, and J. Bruckner, aflirm :—

(1) That the fibre of the ramie is stronger and more resisting
than the best European hemp.

(2.)  That the fibre of the ramie is 50 per cent. stronger than
the best Belgian flax of the Lys.

(3.) That the fibre of the ramie can be spun to a finer quality
than flax, and that it wears better and is more durable.

.. (4) 'That the plant grows more ecasily and produces fibres more
abundantly than any other textile plant.

Roxburgh established the fact that, notwithstanding their fineness
and brilliancy, the fibres of the white nettle excol all others in strength.

Royle declaves that— N
If the strength of hemyp is represented by ... 160
The strength of aloes will be w190
And of the white nettle ... v 280

The following results have been obtaine-d'by experiment with fibres
not twisted :—

Strength of the hemp of St. Peterburgh o 160
Ditto fibres of Yakka e . 175
Ditto . Yerkum - e 190
Ditto »  of the white nettle of China... 250
Ditto " " v of Assam 310
Ditto Assam (wild) ... DR £ 5

- The fibres can be bleached as well and as rapidly as flax and
cotton, while they have in addition a brilliancy and a lustre which will
be vainly sought for in flax or cotton. The tissues of China-grass in
this respect surpass by far the silk called organsin.

The fibre of the white nettle, or China-grass, or rhes, has long
been used in India as material for weaving. So early as in the
reign of Queen Elizabeth in England, Lobel, the botanist, relates
that in Calcutta the people manufactured from the fibres of a species
of nettle a very fine and delicate tissue. Later on, these fine cloths
were imported into Europe. The importation was principally from
Java to the Netherlands, where the cloth was in great vogue under
the name of Neteldook to indicate its origin. In fact nefe! means
nettle, and doek tissue. From that time attempts have been made, and
with success, to imitate with fine flax the beautiful tissue of the ramie,
of which it is but a counterfeit. But the counterfeit never had the
lustre nor the body of rhea cloth. To maintain the counterfeit,
the name of Neteldoek was preserved for the flax cloth, and this
name has been perpetuated for the delicate tissues of flax which are
manufactured in Belginm and Holland. -

The Chinese and the Japanese manufactures of beautiful piece-
goods with the fibre of the ramie, are known by every one.
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Shanghai and Hankow are the ports of exportation. The Chinese
use the fibre to manufacture a cloth extremely light and fine, which
they wear during summer. It is principally manufactured in the
south of China. ’

The exportation of China-grass, during the last few years from
Shanghai has generally resulted in loss to the exporters, but continental
manufacturers have begun to find a special use for this staple, and to
nnport large quantities. According to the report of the Belgian Consul
at Shanghai, the fibre, which is despatched in its raw state from China,
is divided into two classes, the raw white China-grass, and the raw
green China-grass. The average prices paid in Shanghai in 1863, 1864,
and 1865, were from 8 to 14 taels per pecul for the white kind, and
from G to 9 taels.per pecul for the green kind. A pecul is equal to 135
pounds avoirdupois, or 100 catty, and a cafty is equal to 1 pound and
40 ounces.

The white China-grass is the same as the green, but the white is a
little better retted, which is the only difference. "I'he accounts rendered
by the Belgian Consul at Shanghai fix the price of the material at £80
per ton, delivered in L.ondon. In England, chiefly in Bedford and
Wakefield, China-grass is spun on machines for spinning wool, corre-
sponding in fineness to Nos. 100, 150, and 200 of flax fibre. It is
complained that the thread has a lLittle too much down on it, which
detracts from the beauty of the tissue manufactured with it in imitation
of silk. Material for dress-making is manufactured at Bedford, with
the warp of cotton and the woof of China-grass. This stuff is made of
all colours and shades, and of various designs. Monsieur Duesberg,
the ex-director of the flax factories, Brussels, has discovered the means
of spinning the fibre on flax frames, with cold water as readily as the
best flax.

Mcording to Roxburgh, the first three bales of ramie fibre imported
to England were shipped from Sumatra, in 1810, where the first experi-
ments were made. At the London exhibition of 1851, there were
several specimens of fine tissues made from the fibre of this nettle;
indeed the tissues were so remarkable that several of the contributors
obtained medals. Marshall’s filature, Leeds, received some of these
fibres for experimental spinning, and at that time estimated their
value at £48 to £50 per ton raw. Marshall at times has spun the fibre
of the ramie up to 1,200 twists at once. Other filatures also sL)in this
fibre ; at Wakefield, Halifax, Teeds, Lisle, Rouen, and other English
and continental towns. :

The fibres of the nettle have been utilized from very ancient date
in the Himalaya mountains, as is proved by passages m the ancient
poetry of Ramayana and in the verses of Kalidas, where mention is
often made of the nettle-cloth, which is praised in these passages for its
beauty and fineness. The ramie is a perpetual plant. Contrary to
hemp and flax, which must be sown annually, the roots of the ramie
never perish. but become year by year stronger, and more productive.
The ramie throws out rapidly tufts of stalks, which grow from 3 to 14 -
feet high, according to the climate and soil. The stalks greatly
resemble those of the hemp, bnt with this difference, that each stalk
of the hemp is an entire plant of itsclf, whereas each root of the
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ramie throws out severul stalks, forming a bush or tuft, which grows all
together. The stalks of the ramie grow to a height of 13 feet in the
Punjab, and in Bengal along the banks of the Ganges ? they also grow
well to a height of four-and-a-half feet near Gheut, but the plant does
not flower in the north of Kurope. The cultivation of the ramie
requires less caro and labor than that of cotton or flax, while, at the
same time, it can resist great variations in the temperature of the
sensons. It is only necessary to cut its stalks down to the ground when
heing perpetual, it grows again like the water willow.

The ramie propagates itself in meridional Asin. It can be pro-
pagated by seedlings and by cuttings, but more generally and preferen-
tially by dividing its roots (which form and multiply each year), which
produces the most robust and profitable plants. In inter-tropical coun-
tries, the ramie yields on an average from three to five erops yearly,
obtained by simply cutting the stalks down to about four inches from
the ground, whenever they attain the height of from three-and-a-half
to four feet, The plants immediately throw out new stalks, more
vigorous, and in larger numbers than those first cut. Experience has
established the fact that the fibre of the second cutting is superior to
that of the first, and that it is preferable to cut the stalks before the
plant flowers, to obtain & finer and softer fibre.

The plant is never destroyed or attacked by caterpillars, or other
insects, owing to the quantity of tannin which the bark contains ; as
tannin slightly concentrated, is poison to nearly all small vermin of
the inferior perasite kingdom. The plants hold good for years, their
roots becoming stronger yearly, their stalks stouter and more robust.
'The ramie does not suffer during the rainy season. It survives equally
long droughts, without suffering appreciably. Snow alone harms it.
Blume, the botanist, observes that it grows best on lands well ploughed
or dug up, in damp soil, and in the shade, and more luxuriantly in vzﬁleys
than on hills. Land suited for prairies, or for the cultivation of flax,
are also best suited for the cultivation of the ramie. It is certain that
the ramie grows more readily in light and sandy soil, well worked
and sufficiently shady ; but according to Mr. Bruckner, the plant will
grow anywhere and everywhere..

The annual yield of fibre which the ramie produces per acre is
five or six times greater than the quantity which the cotton-plant
produces in the best seasons and in the most favorable climates.
Mr. J. Bruckner, of New Orleans, estimates, that each cut of the
ramie, after the plant has attained the height of from three to four
feet, produces 600 to 800 pounds of retted-disintegrated fibre per acre,
when the retting and disintegration is carried on skillfully.

This would be a very good return even in countries where only
one crop could be obtained, considering that even this return exceeds
the average return which the flax-plant yields in fibre for each crop.
But Mr. Bruckner adds that in the fertile soils of Louisiana, of
the Mississippi, of Alabama, Texas, in Georgia, and of South
Carolina, the ramie can easily be made to yield three or four crops in
the year. Now, this far exceeds the production of cotton or any
other description of testile plant; and Mr. Edouard Nicolle of Jersey
aflirms that in his ramie plantations he obtains annually at Jersey
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three crops, or a totul produce of 11,250 pounds of raw fibre, or bark
separated from the centre wood of the stalks; andin addition to this
6,750 pounds of dried leaves, which are very fibrous and an_excellent
material for paper making. The value of the leaves, he says, covess
the expense of cultivation. Aeccording to Mr. Nicolle, 11,230 pounds
of raw and dried fibres produce about from 5,000 to 7,875 pounds of
fine fibre ready.to be combed out and used in filatures.

After confirmatory experiments which the author has made in this
matter, he is of opiunion that it may be estimated that when the ramie
plant produces 5,009 ounds of raw or half retted and dried bark
yearly per acre, it will lose, after a first thorough retting, about 30 per
cent. in weight, and will return about 3,500 pounds of fibrous bark pretty
well cleaned by a first operation, that is to say, cleaner than is sold in
the commercial marts, and better disintegrated than in the state in
which it is imported from China.

This bark, retted only for the first time, is, it is asserted, worth
about four-pence per pound, and is sold in commerce at siX-pence per
pound. After a second thorough retting, the bark lgses aguin 10 to 20
per cent. in weight, and as much in the blenching, combing, and
softening processes which are indispensable. Five thousand pounds
of raw fibre per acre will, therefore, after the first retting, produce
about 3,500 pounds of fibre; after a second retting will leave about
3,000 pounds, which, after bleaching, will leave about 2,500 pounds.
Thus 5,000 pounds of the raw bark produced on an acre of ground loses
about 50 per cent. in the process of preparation for the loom.

The fibrous bark half retted and sold at three-pence per pound only,
would return about £60 sterling per acre. 'This is & much larger return
than is yielded by the cultivation of flax or hemp in the most favorable
Sensons,

The cleaned fibre, bleached and ready for the loom, would cost
four-pence per pound, plus the cost of retting and bleaching, which
would come to about two-pence per pound, so that the total cost of the
fibre would be six-pence per pound; and in this state the fibre ia
superior to the best flax of Lys which is sold at one shilling per
pound. China-grass, prepared and bleached, sells at three shillings to
three shillings and six-pence per pound.

According to Dr. T. Tornidge, an analysis of the fibre of the
ramie shows it to be composed of the following parts : —

Potash 32:37
Soda B e R 16:33
Lime 8:50
Magnesia e 539
Oxyde of iron ... e
Chloride of sodium 913
Phosphorus e - . 960
Sulphur 311
Carbon 890
Alumina and silica , 6:60

Total in parts ... 10000
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From this analysis we might foretell with certainty that it is a
plant which exhausts the fertility of the soil, like the hemp and flax ;
and to obtain an equally abundant crop each year on the same soil, it
is necessary to restore to the soil by way of manure what its cultvation
has taken away.

Nitrate of soda, or nafron, sea-salt and lime, will be the elements
which must, in preference, be introduced into the soil in ramie
plantations, as the most appropriate to this cultivation. The land
intended for ramie plantations, should be a light and well-
manured soil, and well ploughed. It is, moreover, indispensable that
the land should have a good sub-soil, because the ramie throws its
roots downwards, like the flax, to a depth of 12 or 14 inches. The
lands best suited to the cultivation of flax, will also be the lands best
suited for the extensive cultivation of ramie.

LRETTING AND GRINDING.

Dr. Henly, who devoted much time and attention in India to the
means of developing the cultivation of China-grass, declared that the
people were apathetic, and confined themselves, to phe cultivation of
jute which is a textile plant of little value, and which cannot outlive
the smallest continued action of water. The cause of this, he said, is
explained by their ignorance of processes for disintegrating the fibre
of the ramie. An Indian can daily twrn out about 112 pounds of jute
fibre, whereas the same man would not find it possible to turn out more
than three pounds of ramie.

The fibre of the ramie is analogous to that of the flax and hemp;
the fibres are similarly attached to the wood of the stulks, and adhere
to one another with a gummy-resinous and albuminous pith or sap,
resembling caoutchoue, which can only be dissolved completely by means
of fermentation when the process is performed in the manner the
author describes.

Dr. Jules Lemaire has proved that fermentation is not a chemioal
reaction arising from a simple molecular attraction, but on the contrary,
that aleoholie, acetic, or putrid fermentation, no matter at what stage,
is produced by the vital action of infinitely small insects, quite visible
with the solar microscope which he calls * ferments.”

These insects cannot live or multiply except at the temperature at
which other insects exist. :

To obtain fermentation, it is necessary to have—

(1). A cfermentescible nitrogenous matter, such as gluten,
which exists in all vegetable saps.

(2). Water in sufficient quantity.

(3). Contact with air.

(4). A suitable temperature.

In the retting of fibres, the only one which is useful, is acetic
fermentation. :

But the contact with air and the large quantity of gluten and
of nitrogenous gum contained in the sap, causes the ordinary acetic
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formentation to degenerate into putrid fermentation, owing to the causes
above indicated. This last fermentation is superfluous, and has the
disadvantage of emitting a very offensive odour from the escape of
ammonisa and hydrosulhuretted acid.

After numerous experiments the author has been able, on principle,
to establish the fact that carbon, sulphur, and clay, or, in lieu of the
latter, alkaline salts sach as chalk, used in proportionate quantities,
possess the property of maintaining the action of retting to acetic
fermeutation, and of avoiding putrid fermentation and tﬁe offensive
odours which empiric retting emits.

To arrive at this result in practical experiments, it is necessary to
guard against the loss of the chemical agents used in the operation,
which would inevitably occur if the operation were carried on in
running streams.

It is, therefore, necessary to carry on the operation in reservoirs or
in masonry vats, in which the fibrous matter can be retted. If these vats
can be covered with planks, or folding doors, so as to prevent the direct
contact of air in the bath, so much the better.

Pulverized sulphur should be boiled with soda, clay, or lime in
a vat by means of a serpentine tube in order to obtain alkaline poly-
sulphurets. A small quantity of this alkaline polysulphuret (about § to
I per ocent. of the weight of the stalks to be refted) should be put
into the retting bath. An equal quantity of finely powdered charcoal
should be added. By these means at comparatively trifling cost and
with less water than otherwise, retting succeeds even with water not of
the very best, as the salts which it contains are neutralized by the
agents employed. To ret rapidly it is only necessary to keep the
temperature of the bath at 25 degrees by means of tubes heated with
steam or with any apparatus for heating water. ‘

The ingredients, which are added to the bath, cause the retting
to progress rapidly, and as the alkaline sulphurets, absorb the products
arising from fermentation, the water remains comparatively cleaner, and
fermentation progresses regularly and without inconvenience. To cairy
on the operation on a large scale, the simplest way would be to cons-
truct the vats one after the other, in a long rectangle divided into
compartments of about six feet square, and six feet deep.

This mode of retting has the double advantage of furnishing
manure for the soil with the water used for retting, which has little or
no stench ; and will restore to the soil a lurge proportion of the ele-
ments withdrawn from it by the plants. R

The water from the vats has a slightly sour smell, the natural result
of acetic fermentation, but it is not disagreeable. To reduce it to
poudrette, it is only necessary to allow the water to run out into cisterns,
and to add a little lime which will precipitate the metallic salts

It would then remain to pump or draw out the water from the top
after 24 hours standing, and ocollect the poudrette from the bottom.
The natives of Java are absolutely ignorant of the manner of destroy-
ing by fermentation the gluten by which the fibres adhere to each other
as in hemp. After dividing the stalks into two parts by a cut, they
remove the bark from which they remove the epidermis and adhesive
portions by scraping the bark with a knife until the fibrous pellicles



begin to appear. This substance is white, with a slight shade of groen.
They content themselves with washing this substance several times in
water and then dry it: but this manipulation is not sufficient to
rentove the glutinous matter which adheres to the fibres, and which in
the ramie is similar to caoutchoue and to the resinous matter of the flax.

The new Belgian grinder can turn out from 2,000 to 3.000 pounds
of ground flax per diem. The bruising and grinding are so th: roughly
performed that the flax in being turned out is three-fourths separated
from its husk, by which it loses upwards of half its raw weight which
falls to the ground in the shape of pounded straw. It is then necessary
only, to administer a few strokes with a mallet to remove from the fibre
the last remnants of straw which still adhere to it. But this is not all.
The bruising of the stalk destroys also the gummy substance which
causes the fibres to adhere.to each other, and renders tho quality of
the flax finer and of greater value. The fibre thus worked bevomes
soft and silky without losing any part of its strength.

PREFACE.

AMona the numerous plants which Providence has sown
liberally over the surface of the universe, there are divers
textile plants of so much usefulness and so many social
resources, that they deserve to be examined and mentioned
scparately.

Of this category there is reason, I think, to place at
the head, the White Nettle (Orfic Blanche), about which I
write in this pamphlet. Let us once more recall the truth
that the study of these plants shows incontestably the Divine
kindness towards man, His privileged crcature; because
it is for the benefit of mankind that all these marvellous
productions were created. Their delicate and splendid
structure, their peculiar vitality, and the regular organization
which distinguishes them, as well as their varied products,
are well calculated to increase our admiration for and our
profound gratitude to the Creator who has placed these gifts
at the disposal of man during his short exile here below.

Let us then endeavour to extract the best we can from
these plants, which are so productive and so uscful.

-

THE AUTHOR.



INTRODUCTION.

———

For some years past Europe has been anuually importing tolerably
large quantities of the fibre of the white nettle, known under the names
of Ramie, Rhea, or China grass. Now this alone would prove to us at
once that there exists an outlet for this fine and glossy textile fibre. It
will not therefore be unprofitable to study and explain the qualities of
the plant which so plentifully produces this beautiful fibre, superior in
its merits to the finest flax when it has been separated from its stock in
a proper manner. This robust and productive textile plant, which is
grown and manipulated into fibre so easily, may be cultivated with facility
in all localities to a greater or lesser extent. In fact, it is reared and
manipulated somewhat like the flax, and without any serious diffi-
oulties. It produces a magnificent fibre in abundance, and its oulture
oan yield the finest results in agriculture as well as in iudustry, as I
shall explain further. )

If, generally speaking, the public mind has yet occupied itself so
little with the profitable results that might be obtained by the culture
of China grass, as & substitute for silk and wool, it is simply because up
to this time few persons have obtained precise information about this
plant and about the practical means of utilizing it, as the little that
is known on these poiunts is most frequently erroneous, incomplete,
vague, and incorrect.

In fact, as far as I am aware, there does not exist up to this time
any general or complete note on this textile, or any sketch which
exhibits at onoce the vital temperament of the plant, the rational mode
of its cultivation, or any indication as to how to utilize profitably its
excellent fibres. All that has yet been published on the subject is very
incomplete ; it remains, therefore, to collect and collate.all that has been
fragmentarily observed on the subject.

Within the last few years, under a colligation of peculiar eircum-
stances, I found myself in possession of several interesting papers on
this plant; some from America and others from KEurope. I have
grouped together these various indications, and the result is this little
work, which proves by evidence, it seems to me, the great agricultural
and industrial value of the white prickless nettle (Ortic Blanche sans
dards), and the great omission we have been guilty of by neglecting up
to this time to devote a much larger share of our attention tv it.:
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The short Notice by Mr. J. Bruckner of New Orleans has, among
other papers, been of unquestionnble use to me, because it shows more
precisely the best mode of cultivation on an extensive scale of the
Ramie plant, or China grass—a point which the muajority of other
writers have either ignored or passed over in silence. '

I believe, therefore, to be doing a useful work in publishing the
present paumphlet, having regard specially to the important place which
Ramie will hold, before many years pass over, I believe, in the general
system of agriculture in the south of tho United States of America,
and perhaps even in Europe. |

I have collected together here the various particulars I have
obtained on this suhject, and I supplement and complete this informa-
tion with a few theoretical and practical observatious on the steeping
and retting of fibres, based on study aud numerous experiments which
I have made on this ungrateful matter for many years. The explana-
tions which I append at the end of this pamphlot, specially on the
subject of retting, will prove to be of some utility, I have no doubt,
when I come to consider the false and chimerical ideas which most

ersons concurrently hold in regard to the rational means which should
o employed to ret and disintegrate textile fibres.

M?y pamphlet will then, I hope, serve as a guide to persons who
desire either to occupy themselves or to instruct others in the cultiva-
tion and rational utilization of the white prickless nettle, which, during
the last few years, has drawn upon itself the attention of some botanists
and distinguished muanufactures who, like myself, aro inclined to
believe that it will perhaps some day become, to the same degree as
cotton now actually is, oue of the pivots of the industry of filatures
and weaving in general.

Because, when the Ramie becomes more appreciated, there will
perhaps be, before mauy years pass, a great ugricultural innovation in
some countries suitable for its cultivation on a large scale, and the
result may be then that the white nettle will, to a groat extent, be a
substitute for flax and cotton. T'he cxtended cultivation of the Llamie
will so much the more easily allow of this partial substitution, as its
cultivation, in the first place, offers really considerable advantages,
owing to the enormous return of fibre which this plant produces, and
to its superior quality, besides the possibility- and oxtreme facility ot
cultivating it more or less universally. (Vide the detailed description
of the plant hereafter given.) .

Botanists, to begin with Linné, have designated the Ramie Urtica
Nirea, or, in French, Ortic Blanche sans dards de Chine, sceing that it
really belongs to the large family of netles (Ortics), and that its
cultivation is mainly in the south of China.

Dr. Roxburgh, who was deputed at the beginning of the prescnt
century to make experiments in India with certain textile plants,
devoted great attention to this remarkable pluut, and desiguated it
Urtica tenacissima, because he found that its fibres were the strongest
of those he had experimented upon.

Gaudichaud, having regard to the convenience of distinguishing
by a distinet name the varieties of the perpetual and prickless nettle
(Orties perpetuclles et sans dards) from the other annual nettles (Orties
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annuelles), gave, in this view, to this textile plant the name of
Baelhmeria, so that now the real botanical name of the Ramie is Urtica
Beehmeria Nivea,

Urtica Behmeria Nivea is of Chinese origin, and the back of its leaf
is perfectly white, that is to say white with green veins, and the leaves
and the stocks are very robust and strong. When the stock comes to
maturity, it assumes a reddish brown hue, somewhat of the colour of
blood.

Haskrall carefully distinguishes it from the different varieties known
at Java, as the most precious among the prickless nettles (Orties sans
dards) which produce such excellent fibre. It is for this reason that he
designates the best species of Chinese origin by the name of BaAmeria
Sanguinea in contradistinction from another species of this plant of
Indian origin which is called Bewhmeria Candicans (the word ecandicans
in Latin signifies whitening). The stalks of the second species when
mature are not of the same deep blood-red colour as the Sanguinea.

Moreover, the speocies called Bahmeria Candicans is also held in
high estimation in Java, of which country it seems to be a native.
"Phat which distinguishes the Bwhmeria Candicans from the Bahmeria
Nivea or Tenacissima or Sanguinea is, that the leaves of the Nirea are
all white with green veins, whilst the leaves of the Bakmeria Candicans
are green, lightly veined with white, or precisely the opposite style to
tho Nirea.

° T have at my residence two young and strong plants of the two
different species, and it appears to me that the Nive« is the more
robust and vigorous of the two in every respect.

In commerce, the two species are generally confounded, and are
known under one single general name either as Ortic Blancke or
Ramie, or, as in British India, Rhea, or, a8 in Encland, by the
whimsical name of China grass, notwithstanding that this is a plant
of high forest wood, & strong tree, having at least as much stalk
and being as high as the hemp plant. 'As these. two species are
gonerally called in the loonlities of their production in Java, and
Malay, as well a8 in Mexico, in New Orleans, and in the United States
by the name of Rameh or Ramie, I think it well to preserve this
nomeneclature, which, in my opinion, has the advantage of being the
shortest amoung all other synonymous names used. The more so
becanse it is the Indian name, and the one already used in countries
where its cultivation has for the present the greater chance of becoming
before long extended to & considerable degree.

The Ramie or China grass is a textile plant greatly spread and
much estimated throughout Asia, but less generally known in America.
And yet within the last few years its cultivation has been to a small
extent introduced everywhere. Latterly the Urtica Bewhmeria Candicans
species of Java was introduced into Mexico as a cultivation by Don
Benito Roezl, of Santo Comopan, in Mexico ; and ingo the United States
by M. J. Bruckner, of New Orleans. At Melle, near Ghent, it has
been ' cultivated for upwards of ten years in fields in the establishment
of the Messrs. Josephites.

Mr. Charles Blume son of the celebrated botanist, inspector of
forests in Java, has written to me saying that he proposes to form at
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Java a company for the eultivation on a large scale of this toxtile plant
and to export to Kurope the prepared fibres for the filntures. Dr.
TIerman Grothe, at Berlin, and M. . J. Rief, at Pragne, have also
written to mo that theiv attention is specially engnged in spreading
the cultivation of Ramie in Kurope. The samo may be said of
Mr. Edouard Nicolle, a retired Froueh officer, who residos in the Isle
of Jersey, where he has an extensive cultivation of the white nettle
{Ortie Blanche),

GUNERAL DESCRIPTION AND THE USAGES OF THE FIBRES
OF THE RAMIL.

—_—————

Tur stalks of the Ramie, just like the stalks of flax and hemp,
contain in their bark large quantities of fine and strong textile fibres
of great length.  These fibres, when properly and thoroughly disin-
tegrated, are longer, stronger, finer, and more glossy than the finest
flax; they have the brillianey of silk ; ave finer than the benutiful Sea
Island cotton ; and, moreover, tho fibres of the Ramie can be bleached
and dyed more easily and morve satistactorily than all other textile
fibres.

It is in very truth the queen of fibres, by reason of its excellence
and its numerous superior qualities. The Ramie, or Ortie Blanche sans
dards, 18 o perpetual plant; that is to say, contrary to hemp and flax,
which must be sown annually, the roots of the Ramie never perish, but
become year by year stronger and stronger, and more productive. The
Ramie throws out rapidly tufts of stalks which grow from three to 14
feet high, according to the climate and soil. The stalks greatly
resemble those of the hemp, but with this difference only, that each
stalk of the hemp i an entire plant of itself, whereas each root of the
Ramie throws out several stalks, forming a bush or tuft which grows
all together. .

The Ramic belongs to one of the tribes of the large family of
Urticew. It is a plant with upright stalks and alternate leaves.

Its leaves bear three principal ribs; the two lateral ones are
marginal ia the lower part, and strong and smooth at the top, but
below are covered with a thin down of a grey colour.

The flowers of the RRamie are unisexual; that is to say, they con-
tain the organs of ouly one sex: they are also monwcius; that is to
say, on cach plant there are, at the sume time, flowers that are cach
distinetly male and distinetly female.

In hot climates, of which place the LRamie is a native, 1t blossoms
in Septomber and October.  The flowers are greenish, having small
globular heads, which group together in axillary panicles.

The male flowers have a calyx containing four or five divisions in
nonopetalous corollas bearing staminso in varying numbers.  T'lio female
flowers havo a single ovary, with a single cell containing a simple
stigma closed in an_ involuerum ; tho fruit and seed separate, and the
embryo closed in an endosperm.

The stalks of the Ramie, which grow to a height of 13 feet in the
Punjab and in Bengal along the banks of the Ganges, also grow per-
fectly well every year to a height of four and a half feet in the garden

1
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of the Messrs. Josephifes n Mello near Ghent, but the Ramie does not
'or 1 ' 4ol Europe. . : )

“”“O]r“ll(l)l\\f(l':‘(in‘;.“]tl}:\\'({wl', 18 lnut an ill(“S]Hl']}S:l]).l(" (:011(11(1;0111{03' the 1(-‘1‘1].h'—
vation of the Ramie, or for the beauty of its fibres. 1 n ! 1“- 'mn‘\ :a:}),\
wherever the Ramie in grown for its hl»'n‘*s, it s ~:'“1 'HM,)['(H:C), (ﬂm]i:,
stalks hefore the plant produces flowers. Ihe (.”1}'1\1([1 11“3 :»1‘ flax \‘\'hiln
requires less care and Jabor than the (:111!1\':1(1_(»11 of eo \() ) r'ml.r‘(\, el
at the same time it ean resist variations in the t(ﬂ]‘ll(‘_‘ { --1/1' it s
seasons. It is a plant which is not sown yearly; 0".1‘ 1t ‘i’“'l‘]'”‘lyiwim'v
only necessary to cut its flower stalks down to the ;1!_4)‘111111 g (‘, i 0E
per‘p(atunl, it ‘grmvs again like the waler \E'IHH\V . that lth fn&]xl .q‘-nlkys "
water willow when its stalks are cut, it throws out lresh Su

arge »OTS. o
1M°(‘{‘1'111,1:”.l}:11ks of the Ramie have, in cvery respeet. at fn"s‘f flg]l]f“)::'
great resemblanee to the stalks of the hemp, It the \.:11101‘ 18 ‘ 1]"“ !
which must be sown every year, whercas the Ramie is perpetual, an

when its stalks are ent, fresh stalks grow at once o larger nmunbers
this is not the ease with the hemp or flax lllu.nts. o idianal

The Ramie propagates itselt n its native countries in mlm\t( hl!\.l' ‘
Asia. It enn be propagated by seodlings and by cuttings, hut “‘“”(‘l
generally and preferentially by dividing its voots (which (m_n(l_tdlnl x
multiply each ycar), which produces the most robust and  profitable
Plﬂ“ti;l intertropical countries tho Ramie yields onan average from illlll';f:
to five crops yearly.  Crops are obtained by simply cutting the sta ]\..
down to about four inches from the grownd whenever they attain tln'
height of from threo and half to fowr feet. The plants immediate y
throw out new stalks, moro vigorous, and in larger numbers than those

st ent. ‘ ‘
fre C:])eri(*n(-o has enabled us to establish the fact that the fibre of the
second cutting issuperior to that of the fiest, aud that in every instance
it is preferable to cut the stalks lwhlm- “E(‘ plant fl()\\.'m:\' fm(l before it s
completely mature in order to obtain a finer und softer fibve.

The Ramic is uever desfroyed or attacked by caterpillars or
other inscets, owing to the quantity of tannin which the bark contains.
Now tannin, slightly concentrated, is poison for nearly all small vermin
of the order of the inferior parasite kingdom. 1t is for this reason
that tho bark of the oak is more respected and shunned by inseets of
of all known kinds. This existence of superabundance of tannin in the
bark of the Ramie, the ouk and hemp, &e., is such as to drive away
all caterpillars and other vermin from the neighbouring plapts. , It 1.‘;_
even alleged that a few grains of the onk seed sown at intervals 01
threo or four feet among vines suflices to destroy inseets, as the smel
alone of the tanmin is a poison ffor 31\0 aunimaleulio which produce, pro-

0 nd develop the disease of oidivm. ) '
" te;l'?x(;dmmuul ;ield of fibre which the Ramie pl‘(nhl:OS polr ﬂt(‘,l‘(:'l)s
five or six times greater than 'ghe qu:mtlt,y.whwh tluz 'OOt. ()}1 plant pro-
duces in the best sensons and in the most favorable ‘<11m‘m s. ll

'The Ramie, says Mr. J. Bruckner, will thereforo S}‘m(m{;sr 111\ y Ep}}-
tribute to increase prosperity to a greater degree in South Ameriea,
where the soil is so murvellously fertile and so well suited to this great

cultivation.  Already, he adds, the Ramie which has only been intro-
duced a short timo ago in New Orleans, is giving birth to a hope that
it will, in a few years, bo oxported as profitably as cotton.

The Ramio onee plantod, has, like the water willow, the advantage
(I have pleasure in repeating) of not requiring to be replanted oach
year. Tho plants hold good for years, and their roots bocoming stronger
and stronger yearly, their stalks grow stouter and more robust. Lhe
Ramie does not suffer during thoe rainy seasou. It survives cqually long
droughts without sutlering appreciably ; snow alone harms it.

The Ramio, which has been known and utilized throughout Asia
for centuries, has been receutly acelimatized in Louisiana and the
country along the Mississippi.  Its cultivation henceforth seems cortain
and assured in all countries in which cotton is cultivated, and where
the people are given to the cultivation of textile plants.

Blume, the botanist, observes that this plant grows best on lands
well ploughed or dug up, in damp soil and in the shade, and con-
sequently is moro luxuriant in valleys than on hills.  Lands suited for
prairies or for tho cultivation of flax aro also best suited for the culti-
vation of the Ramic. In a further chapter will be found copy of a
manuseript memoir which this serant offered some years ago to several
(tovernments in Burope, but which has unfortunately remained a dead-
letter.

The Rawio is propagated chiefly by cutting from the older plants
the young lateral shoots with their roots. These young shoots are then
planted to a depth of 3 inches. in ploughed or dug soil at convenient
distances one from the other, as will be indicated more procisely further on.

The propagation of the Ramie can also be carvied on us rapidly
by means of layering, which is done by laying in the ground at a
depth of three inches young stalks or brauches which are fixed in tho
ground by means of small wooden hooks, and covered with earth at
intervals, care heing taken to strip oft’ the leaves from the parts which
will go under ground, and to straighten the parts which remain above.

Tho parts covered with earth soon take root, aud then eunch portion
which has taken oot may be cut into sections, by separating the parent
stall from it as well as from the adjacent planfx by means of a thin
knifo.  Thus, a number of new plants ave obtained all along  these
seetions. By proceeding with care and skill cach plant may be maltiplied
apnuatly a hundred-fold at pleasure just as rapidly as by sowing.

The Ramio can also bo propagated by the most simple meuns of
cuttings, which cousixts of dividing branches having  severnl knots
or eyes into small stumps, and laying them under ground to take root.
This operation can bo performed alter the cessation of snow, and at any
time in spring or swmmer, but preferentially in June or July, as the
young plants aro most sentitive to the cold, which canses them fo perish
rapidly.  Another mode of propagating is by sticking into the ground
cuttings or fragments of stalks 5 only in this case, care must be taken
to water them every day with rain-water to facilifate the formation of

roots, and o provide against the euttings drying up al withering for
want of humidity before the roots ave formed.

In the cowrse of fitteen days these cuttings develop rapidly, especi-
ally il the weather is favorable and warm. It is advisable to plant
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these cuttings in heather lands, covering them with a glass dome at
night, or in a hot-house in the shade until the roots are formed, and tho
cuttings have turned into plants, and have beeome therelore stronger
and more capablo of weathering out the mnforescen inclemencies
of the seasons. Irequently these cuttings, liko the seeds, have thoe
misfortunce of not producing strong plants in the very first year, aud
it is for this reason that the division and distribution of the rootsas well
as the layering of new shoots are, and will remain, tho best mode of
propagation, and the most sure to produce immediato and productive
resulfs without involving great labor.

The Ramie, when it has completely taken root, does not sutler
from moderato falls of snow in winters following, but in countries
where the winter is intense and the snow severe, it is absolutely in-
dispensable that the roots of the plants should be secured against the
action of the snow; and this operation is so much the more cusy
as tho roots of the Ramio naturally grow from 12 to It inches
deep, especially when the soil has been well plonghed. At this depth
the roots are already sufliciently seeure from the intonse cold; and this
security is enhanced and completed by mcans of planting tho plants
in rows at regular distances, as it then becomes easy to cover them by
tho end of autumn, that is, before winter, with a few inches of cuarth,
as is done in the case of hops.

The number of times the stalks can be eut each year naturally
varies according to the climate and soil.  Only one or two crops can
be had in tho north of Europe, two or three in Italy and in the south
of France, four or five in Algeria and south America, &e.  Itis evident
that a well cared for and properly manured soil would have a great
influence over the development and production of this plant.

Mr. J. Bruckuer of New Orleans estimates, according to his own
personal experience, that each cut of the Rumie, after the plant has
attained the height of from three to four fect, produces GOO to 800
pounds of retted-disintegrated fibre per acre, when, of course, the
retting and disintegration is carried on skillfully.

This wonld be a very good return even in eountries where only
one crop could be obtained, considering that even this return equals
and execeds an average return which the flax-plant yields in fibve for
each crop. Dut Mr. Bruckner adds that in the fertile soils of Lowisiana,
of the Mississippi, of Alabama, Texas, in Georgia, and of south
Carolina, the Ramie can easily be made to yield three or four erops in
the year. Now this far exceeds the production of ecotton or any
other description of textile plant; and Mr. lidouard Nieolle of Jorsey
affirms that in his Ramie plantations he obtains annually at Jersey
three crops, or a total produce of 11,250 pounds of raw fibre or
bark separated from the centre wood of the stalks; and in addition
to this 6,750 pounds of dried leaves, which are very fibrous and
an excellent material for paper-making. The value of the leaves he
says, covers the expenso of cultivation. According to Mr. Nicolle,
11,250 pounds of raw and dried fibres produce about from 5000 to
7,875 pounds of fine fibre ready to bo combed out and used in filatures.

Tt is certain that the Ramie grows the more readily i light und
sandy soil, well worked and sufliciently shady; but according to
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Mr. Bruckner, this plant is so vigorous that it will grow anywhere
and 0\'01‘)’\\’1101‘0.

_ When the stalks of the Ramie have been sufficiently retted the
!‘l})l'(‘.‘! aro perfectly white, soft, fine, and lustrous like silk.” Moreover
it can be combed out just like flax or woul, that is to say, with the
same 1mplements. )

The Ramie, or Urtica Bohmeria or Ortic Blinche, belongs, as its
name Lwhmerit indicates, to the family of perpetual pricklesﬁ nettles.
As a plant, and to the view, it resembles, ns I have stated before, tho
hemp plant, which also Lelongs to the family of nettles. )

The Ramie grows in upright stalks like the hemp, and of the
same thickness; it attains a height of three to four and a half feet,
according to the climate and seil in which it is cultivated.

\ . . . . .

Cattle are very fond of the green leaves of the Rumie, which are
extremely nutritious, and their nutritive properties are increased three-
fold and more by allowing them to ferment in a closed vat containing
yeast and water; while again, the leaves when dried serve to make
paper of excellent quality.

Tho bark of the stalks is greenish during the growth of the plant,
but it beecomes brown, harsh, hard, and ribbed in ripening.

The Ramie has a number of synonymous names in the different
countries of which it is a native, and where it grows wild. It will
suftice here to note the principal names.

Sir George Stanton, Dr. Ullick, and Sir William ITooker, all three
affirm that the plant which has been called by Linnd Urtica Nirea, is
very certainly the same as that called in China Sehow or Sehu fl?om
whenee is derived the word Sehow-Mu, which means fibre of the A’S'(‘/l()ll.
In Japan it is called by divers synonymous terms, such as 7%, S
So, or Mao, or Kurao, or Akaso. In Siam and Sumatra it is called
Ko or Caloee or Ghoni.

In the Malayan Islands it is called Ramek or Rawmi; in Java the
species of Chinese origin is specially designated Rami Sanguinea by
reason of the brown shade of dried blood which the bark assumes when
mature; and the other species of Indian origin is ealled Ramer Coandi-
cans.  In the Marian Islands, East Indies, the name given is Sidziufi ;
at Bonoa, fnan ; in Nepal, Pouli; in the Celebes Island, in Gamlﬁn’n’
and in Bengal, it is called Aankhora and Gamb.  In the provinee of
A'ssmn it is called Rlea; in the island of Sownd its name is Keperit or
Ilapierit; in the LRéunion and in the Martinico it is known under the
name of Urticw Sinuata.

Decaisne, like other authors who have written about this plant
affirms that there are two prineipal species of the LRamie, or I/'/"/ivr;
Behmeriu, or China, grass: the first ix a native of Java and of the East
Indies, t'he back of the leaves of which are of a greyish greel; w‘it‘h
white veins, and which seems to be the species known in Java under
th..u hame of Urtica Candicans ; while the other species is of Chinese
origin, that is fo say, the Nieea, the back of the leaves of which
perfectly white with green veins. e
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This 1s the goneral differenco at once porceptiblo between the
two species (edde note at end), which are held in egually high
estimation.

Lxperience and comparative experiments will decide for the future
which of the two varicties oflers the greater advantages tn cultivation,
and produces the finer and the greater guantity of tibre. I am, how-
over, inelined to believe that there is little or no diflerence in the nierits
of these fwo species, and what strengthens and supports my belief 1s
that, alimost all botanists confound the two, and most {requently speak
of both ax one and the samoe plant.  Nevertheless, sceording to Huass-
karl and Junghuhn, the best and prineipal species of Ramio is the
nativo of Chinay that is to say, tho Nicew, known by the Javaneso
under the nameo of Urtica Duwhmeria Sanguinea, the buck of the leaves
of which are white with green veins. Now, this plant is really the
same as that deseribed by Blume as Badowevie Utilis or Urtica Nivea ;
while Willinmn Hooker, who has equally given his attention to this
subject, confines himself to assert that tho Urlice Behmeriv Nivea is
nmost positively the speetes cultivated and so highly valued 1 China,
and that it was introduced from Ningpo into  Caleutta by  Doctor
MacGowan.  Thero are several healthy plants of these two prineipal
species in the Dotanical Gardens af Ghent, but it is not known from
whenee they were imported.

The species of which the leaves are of a groyish green with white
veins, and which is a native of Java, i.e., the Urfice Canfivans, is that
species the cultivation of which has been mtroduced in Jersey, Melle,
near Ghent, Mexico, New Orleans, &e.

1t may also be observed that thore are several other species of the
Ramie or white netlle which produco tibres, more or less fine and
abundant.  But after the foregoing remarks, there is every reason to
place above all other species :—first the typical Ramio, or Beonerie
Nivew of China, and in the secoud place the Bwlmeric Cundicans o
which T have alluded above, that is to sayv, the native of Java, and of
which Royle speaks. It was deseribed by Rumphius under the name of
Leaminem majus.

There is also another, but inferior, species in Java known as
Rewmeh Goenoy or the Ramie of the mountains 3 whilo on the Asiatie
continent, in Indian countries, there are several inferior species of
Ramie, of which the most known and most abundant s the species
called Badomeria Puya, ov Fruafeseens, which abounds in a wild state all
over Bengal, in the tmmense valleys of Nepal, and throughout the
plains which border the great streams of the Ganges and Bralunapootra.

It is most remarkable that the natives of Nepul, whero almost all
species of the Ramie abound, absolutely neglect ity cultivation by
reason of their profound jgnorance of the art ol extracting its fibres,
while at the same time they contine themselves to the extended culti-
vation of jute and cotton as textiles, rico and torie s comestibles,

The Torie, it is pretended, is a plant the voluminous roots of which
are extremely nufritions, aud which is little or not at all known 1n
Faroype.
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But if what is said is true, it is to be hoped that, as Parmentier
has enlightened us about the potato of Pern, some other public bene-
factor will make us a similar present some day in regard {o the Torie;
and this would be tho moro desirable 1f it is true, as authors pretend
that this root is superior to the common potato in quality and yield.

Meanwhile let us assume that besides the abovenamed species of
fibrous nettles so justly held in high estimation, there ave also other
common kinds, the fibres of which are used to a lesser degree in certain
countries, 'These other species of necttles are described by botanists
under the following names :—

1. Urtica Heterophylla 6. Urtica Tuberosi,
2. Ditto  Cannabila (hemp). 7. Ditto  Crenulata,
3. Ditto  Pulcherrima. 8 Ditto Virulenta.
4. Ditto Urens. 9. Ditlo Goglado.
5. Dilto  Dioica. |

The hop, the fig, and scveral other plants also belong to the
botanical family of Uifice,

According to J. Delachamp, Pliny, Dioscordes, Tlippoerates, and
Jalr, the majority of tho I7wficee have well-defined medicinal pro-
perties, which theso authors deseribe.  An experiment was made in
Prussia to extract tho fibres from the nettle known as Urtica Urens.
But Dr. Herman Grothe of Berlin assures us that this plant id not
produce good results as a fibrous plant. He aseribes the failure to
the plant being an annual, and to its growing to a height of one foot
only; and, moreover, to the stalks throwing ont lateral branches, which
inevitably make the fibres short and bad.  On the other hand, lie says
that the other species of common nottle called Urtica Dioica produced
satisfactory results. This latter is a strong plant which grows to a
height of six feet; it grows rapidly and without throwing out lateral
branches. e adds, it 1s retted and manipulated like the hemp. and
flax. 100 pounds of green stalks, says M. Heran Grothe, will yield
46 pounds of dried stalks; whiclh when reduced to fibre, will pn;du('e
32 pounds of coarse fibre or 20 pounds of elean fibre, combed out.
After this digression let us rovert to the subject of the Urtica Bahmeria,
or Ramie.

Attempts have been made for centuries to acclimatize to some
extent everywhere the Ramie, which is so highly appreciated, in China,
Java, and throughout the Indian Archipelago.  These measures might
bring about in Europe in a few years heuce, changes analogous to
those which were spontaneously brought about first by the rapid
development of the potato eultivation, then by the introduction of
cotton, and lastly by the cultivation of the beet-root,” a most precious
root, which has liberated us from the necessity of importing sugar
from the Western Archipelagoes. °

It is well to call to mind that cotton was almost unknown to our
ancestors, Now, in a few years, it has assumed a formidable extension
in cultivation and eonsumption,

There is just as much reason to believe that at some time or other
the cultivation and consumption of the Ramic will asswme

' ] A greater
and much more rapid extension, :
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According fo Do 1% Pornidee, China grass, or tho fibre of the
Ramic, is composed of the following parts: —

Potash i, ,'7
Noda ) . N “:‘r-)-t
[ame ?:::
Macrnesia . .. S
- 00

Oxyde of 1ron

Chlorde of sodinm “’”l(i'
Phosphoris ,;«],1
Sulphuar o
Curbon e P
Alumina and sthea

100-00

Total in parts

ixof iti f the Ramie
T alysis of the composition of t :
' o above chemieal anal) mpo {tho ltamic,
1«}«)1)1 l:" lell with  assurance m}d f-nrlmnt‘\ that 1 L 1 unt
i R he fertility of the soil, like thf' hemp ane tl o
“'I'“'h. "XI”N'S'H tl"\uimu-o for the oducated mind 5 beeatse to oblan
this is no meonve

. p soil, it is only
ally abundant crep each year on tho rt:)n:;lle m)m’pmmnt parts
an egually o to the soil by wiy of manure t fPhis g8  procoss
necessary Lo restore W its eultivation has taken away.
1¢n

{ 1 ’ . . >
‘ aniio wh ; ) jon of hops. ]
(fi“th«)( dlh:”n(m.r others, in tho (,ultll\:z;hi(,:: o—en(‘l‘!}ﬂy but more especially
oLEOWE, " that manur g 1,
1(r on na . ) he lunwuts Wll ;
We can s00, “,l/ro’n son-salt, and lime, \\xll_bc ;}{u fie . mhtin:kh
nitrate of soda, or N1 iI:{.rmlu('ed into the soil in hamie | tatio 18,
must in preference v cir constitutivo nature the most appropriato

MY e ¢ l)\' t,ll ‘ utl ] ¢ | |
beenuse ﬂln:is«" : i‘;‘,ll‘l":.ﬁ;(thbse that will infallibly yield tho most magui-
to this cultivation,

ficent and fruitful resnlts.

ted that the mode of preparing and enriching tho soil for
Tt is anserted W

ot “the Ramie, as done in China, was pu\»'lislu-,ll. in France

{he cultivation of Jl Lien, who resided for o long time m China.  § am
by M. smmsluust ql(tvll; t,his useful publication. Auyhow, it seems to
sorry 1 ]m(vf‘:i)..hlll into Lnglish in tho +4th volume of the “Journal
have b(\o[“ -t‘i:u‘lt;lrul Society of London.”
of thf ; ?11 however, cager to givo some information here in order to
f-wilimt?zY the enquiries of those who interest themselves in the Slllbjt'«',f..
" Interesting information on ﬂlc l{:.qmc m}ght equally be found in
the review entitled ¢ [\"1'0){1(,' T{/f/.w‘/u'{/( gewipd aan alle 1‘/11.')/.'«';:‘ P
volkselift,” volume 11, published in 1860, at Rotterdam, by Professor
3. Bleekrode.
> BlIt also furnishes some particulars on jute, o Corcharus Capsularis,
Badoorie or Madar, or the Cilotropis Gigantea of Madras, &e., &e.

The work on textilo plants published by Mr. Decaaus, and printed
at Rouen in 1867 by 1L Boisel, may also be read with wlvantage.

According to Mr. Bruckner of New Orleans, in order to produce
the Ramie by sowings, the seed must be sown on mild and light :%ml,
and only a littlo covered over with carth because of the tenuity of the
secdlings.

T{fe young seedlings which are thus produced can only bo trans-
planted 1 the sccoud year. They are theu plunted out 1 rows and
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spaced out in fields at cqual distances of at least 16 inches apart; it
will be beneficial to keep the field well aired and cool, and this is done
by a second tilthing or light digging during summer, care being
taken to remove from time to time the rank vegetation.

The fibre of the white nettle, or China grass, or Rhea, has long
heen used in Indin as material for weaving. So early as in the
reign of Queen l8lizabeth in England, Lobel, the botauist, relates
that in Caleutta in the Kast Indies the people manufactured from the
fibres of a species of nettle a very fine and delicate tissue. Later, these
fine cloths were imported into Iurope. The importation was prinei-
pally from Java to tho Netherlauds, where this cloth was in great vogue
under the name of Neteldock to indicato its origin. In fact netel
nicans nettle and dock means tissue.

It is from that time that attempts have been made, and with
success, to imitate with fine flax fibre this beautiful and fine tissuo of
thie Ramie, of which after all it is but a counterfeit. DBut this counter-
feit of ftax never had the lustre nor the body of the Ramie cloth.  And
to maintain the pride of the counterteit, the name of Neteldoek was
preserved for the flax eloth, and this usurped name has been perpetuated
up to our days for the fine and delicate tissues of flax which are largely
manufactured in Belgium and Holland.

But this sham Neteldock or eambric made of the {lax fibre, still
remains a weak counterfeit of the real Neteldoek of the white nettle,
because, as I repeat, the fibres of the Ramie are very much stronger,
finer, more silky, and more lustrous than the flax fibre.

To prove this, it is only necessary to remember that a samplo of
the Ramue fibre was sent by Dr. Buchanan to the 13ast India Company
in 1811, The Court of Dircetors sent the fibre to one of the London
houses for the purpose of being spun into thread. A cord spun from
the Ramie supported a weight of 252 pounds, whereas a cord of the
Russian hemp of the same thickness broke or parted with a weight
of 82 pounds; and this proves the excessive strength ot this incom-
pavable fibre [eide the Teelnologist, 1363, page 1281,

Moreover, it 1s sulliciently well known tn our days that the Chivese
and the Japanese manufacture very beantiful piece-goods with the
abundant fibwe of the Uriica Nivea or Ramie.

This stult is ealled in the dialect of Canton A-pon (for Hin-pon
which means summier cloth). Tt is manufactured iu tolerably laree
guantities in the provinees of Hoonan and Houpe, five or six dayy
journey from Hankow, as well as on the borders of the lake of Poyang
1 the vieinity of Kin Kiang.

Shanghai and Hankow are the ports of exportation to Ilurope. The
Chinese use this fibre to manufacture a cloth extremely light and fine
which they wear during summer. It is principally manufactured in the
south of China.

The exportation of China grass, during the last few vears from
Shanghai to London as a speculation, has generally resulted in loss to the
Chinese exporters, but the continental manufacturers begin to find a
regular and special use for this staple.  Consequently they mport every
year very large quantities to lurope. According to the report of the
Belgian Consul at Shanghai, this textile, which is despatched iy its raw
state from China, is divided into two classes, the raw white China grass

Oy
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[
According to De. T Tornidge, China grass, or tho fibre of the
Ranie, is composed of the following parta:—
e
Potash 3233

Lime P
Magnosia . o
Oxydeo of iron o
Chloride of sodium ;)'60
Phosphorus b0
Su]‘l]mr o0
Carbon e 500
Alumione and siliea

Potal in parts oo 100°00.

¥ tho above chemionl analysis of the composition of the Ramie,
rom

“’?. ']':ifmﬂusts the fertility of the goil, like the hemp oud flax. But
whie

k4 © t() Ob a1n
1} 18 No m 1 V(ml(m()e the ed“-cﬂ; ed. nllnd UB t
118 con fOl‘ t beoﬂ

the same s8oil, it is only
it orop each year on
an equally “B:tlc:;l: ‘to thepsnil by way of manure the %ﬁﬁ?:i“;,g’;:’;:
ncce;sur{{;:)nx{e which its cultivation has taken away.
of the

s the oultivation of hops. '
followed, aol® Ot:ifc;sx, l?h;l:emanure in genqra.l, but mlore especm!ly
We 'cm:i see; ,,(l""”n’ sea-salt, and lime, W}ll .be the e'em(lmts W}ueh
nitrate of sodg, © be introduced into the soil in Ramie plantations,
must in preferenee heir constitutive nature the most appropriate

be‘:{:-'se ff{fffaﬁi];if,‘,g.i.fﬁetﬁﬂ; that will infallibly yield the most magni-
to this ¢

ﬁ(’e“tI:‘.‘d ?s‘;i:tf;ﬁ :ﬁsﬁlt&e mode of preparing and enriching thesoil for
18 &

Y i ne in China, was published in France
tho oltivation of the Kamiie as o 0% fime in China. L am
by M. Stanislaus Julien, W T a4 long A :

y "I have not seen this useful publication.  Aunyhow, it seems to
sorl‘ybeen translated into English in the 4th volume of the ““ Journal
1)]? ‘;(laxe Horticultural Society of Ifoudou.” ‘ . ‘

I am, however, eager to give some information !wre in or(}er to
facilitate the enquiries of those who interest themselves in the subject.

Interesting information on the Ramie might equally be found 1n
the review eutitled Nieww T{/'f(.s'chrl_fft gewiid aan alle takken van
colksolift,” volume II, published in 1860, at Rotterdam, by Professor
S. Bleekrode. _

It also furniches some partioulars on jute, or Corchorus Capsularis,
Dadoorie or Madar, or the Calotropis Giguntea of Madras, &e., &e.

The work on textile plants published by Mr. Decaaus, and printed
at Rouen in 1867 by H. Boisel, may also be read Wl.th advantage.

According to Mr. Bruckner of New Orleans, in order to produco
the Ramie by sowings, the seed must be sown on ml‘ld and light soil,
and only a little covered over with earth because of the tenuity of the
seedlings.

The young seedlings which are thus produced can only be tmn&zi
planted 1 the second year. They are then planted out in rows an

forotell with assurance and cortainty that it is a plant .
0 |
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spaced out in fields at equal distances of at least 16 inches apart; it
will be beneficial to keep the field well aired and cool, and this is done
by a second tilthing or light digging during summer, care being
taken to remove from time to time the rank vegetation.

The fibre of the white nettle, or China grass, or Rhea, has long
been used in India as material for weaving. So early as in the
reign of Queen Elizabeth in England, Lobel, the botanist, relates
that in Caleutta in the East Indies the people manufactured from the
fibres of a species of nettle a very fine and delicate tissue. Later, these
fine cloths were imported into Europe. The importation was prinei-
pally from Java to the Netherlands, where this cloth was in great vogue
under the name of Neteldoek to indicate its origin. In fact nefe!
means nettle and doek means tissue.

It is from that time that attempts have been made, and with
success, to imitate with fine flax fibre this beautiful and fine tissue of

. the Ramie, of which after all it is but a counterfeit. But this counter-

foit of flax never had the lustre nor the body of the Ramie cloth. And
to maintain the pride of the counterfeit, tho name of Neteldock was
preserved for the flax eloth, and this usurped name has been perpetuated
up to our days for the fine and delicate tissues of flax which are largely
manufactured in Belgium and Holland.

But this sham Neteldoek or cambric made of the flax fibre, still
remains a weak counterfeit of the real Neteldoek of the white nettle,
because, as 1 repeat, the fibres of the Ramie are very much stronger,
finer, more silky, and more lustrous than the flax fibre.

"~ To prove this, it is only necessary to remember that a sample of
the Ramie fibre was sent by Dr. Buchanan to the East India Company
in 1811. The Court of Directors sent the fibre to one of the London
houses for the purpose of being spun into thread. A cord spun from
the Ramie supported a weight of 252 pounds, whereas a cord of the
Russian hemp of the same thickness broke or parted with a weight
of 82 pounds; and this proves the excessive strength of this incom-
parable fibre [eide the Technologist, 1863, page 128].

Moreover, 1t 1s sufficiently well known in our days that the Chinese
and the Japanese manufacture very beautiful piece-goods with the
abundant fibre of the Urtice Nivea or Ruamie.

This stulf is called in the dialect of Canton A-pow (for Hia-pou
which means summer cloth). It is manufactured in tolerably large
quantities in the provinces of Hoonan and Houpe, five or six dayy’
journey from Hankow, as well as on the borders of the lake of Poyang
in the vicinity of Kin Kiang.

" Shanghai and Hankow are the ports of exportation to Europe. The
Chinese use this fibre to manufacture a cloth extreniely light and fine
which they wear during summer. It is principally manufactured in the
south of China.

The exportation of China grass, during the last few years from
Shanghai to London as a speculation, has generally resulted in loss to the
Chinese exporters, but the continental manufaeturers begin to find a
regular and special use for this staple. Consequently they nmport every
year very large quantities to Kurope. According to the report of the
Belgian Couspl at.Shanghai, this textile, which is despatched in its raw
state from China, is divided into two classes, the raw white China grass

2
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and the raw green China grass. The average prices paid in Shanghai
have been in 1863, 1864, and 1865 from 8 to 14 faels per pecul for
the white kind, and from 6 to 9 faels per pecul for the green kind.
The exportation from Shanghai progressed as follows :—

18863, 1864, 1865.

‘White Chia grass, peculs . 28784 33,026 38,453
Green ditto w4481 16439 19,022
Total ... 83,265 49485 57,475

The white China grass is the same as the green, but the white is a
little better retted, which is the only difference. The accounts rendered
by the Belgian Consul at Shanghai fixes the price of this raw material
at £80 per ton, delivered in London, which is too dear by half to
import with profit. ] )

A pecul is equal to 135 pounds avoirdupois, or 100 eaf/y, and a catfy
is eqnal to 1 pound and 41 ounces. The exportation from Shanghai
represented in tons would therefore be as follows in round numbers.

Peculs. Tons,
In 1863 . 383,265 2,000
, 1864 ... ... 49,485 3,000
, 1865 ... ... 57,475 3,500

We must understand that a great part of the cxportation was
through the Indian Archipelago, because the importation into London
during these years was about 500 tons per annum.

It must be understood that these figures refer to the raw bark of
the Ramie not completely disintegrated from the stocks.

In the meridional parts of China, the cloth of the Ramie or China
g'rlz‘i:s is as much valued as silk on account of its coolness and dura-

ility.

Now owing to the great value in which the Chinese hold this fibre
and the different cloths manufactured therefrom and to the important
uses to which they put this produce, I think it improbable that this fibre
can ever be imported at cheap rates from China to Europe, and for this
reason it is desirable that its cultivation should also be introduced else-
where than in China and India.

Moreover, the high value and estimation which the Chinese attach
to the tissue of the Tchou-ma, or Ramie, is only reasonable and legitimate
if we are to judge from all that has been said in its favor, and which
has been confirmed by different writers.

To cite only" one instance, I shall here relate what has been said
by the talented and venerable Father Voisin, one of the Superiors of
the Seminary of Foreign Missions at Paris. He lived in China for
12 years as a missionary, and one day he showed one of my friends,
M. Theodore Mareau DeLaval, a former representative,of France, a
vestment woven and made in China from the fibre of Z¢how, Ramie, or
China grass; M. Mareau writes to me saying it was a beautiful tissue,
very even, of the colour of & crow, manufactured and dyed in
Cbina. Father Voisin declared to M. Marean that this tissue was so
strong that frequently, when by constant wear the colour faded, it could
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be redyed and worn again. This operation isnot performed only once,
but is repeated every three or four years, as the cloth is almest
indestructible. And this remark is the more striking, because it is well
known that the dyes used in China for cloths are of a remarkably durable
nature. Indeed Father Voisin adds, that shirts made of the cloth of
the Urtice or Ramie are 80 cool that they become inconveuient at certain
seasons, whereas, as summer wear, if it can be stated that wool is warmer
than cotton, and cotton warmer than flax, I may add that flax is warmer
than the Ramie.

This last bit of information is useful, inasmuch as it indicates by
what mixture certain cloths can be made to suit special uses.

The Ramie cloth rivals silk for making dresses and other light and
shining wearing apparel while costing 60 per cent. less, and being much
stronger and more durable.

n the travels of Pallas, volume I, page 690, it is stated that the
inhabitants of Kamschatka make their fishing nets with the fibres of a
nettle plant which bears leaves like the hemp plant, and which is a
native of Siberia and a species of ‘Urtica Cannabina. The women of the
Baskers spin thread and weave cloth from this fibre. They cut the stalks
in autumn, dry and ret them and separate the centre wooden or ligunous
portions with their hands, a course of operation which gives us a_right
to infer that, contrary to popular opinion, this species of Urtica is also
really without thorns or pricks. The above remarks conclude with the
indication that the women of the Baskers crush, in wooden mortars, th_e
stalks of which the central wood has been previously taken out. This
pounding in the mortar has the effect of disintegrating more thoroughly
the fibres from the woody portions which may still adhere to them
after the first operation. Does it not therefore seem probable that
these remarks have reference to some one species of perpetual Urticeee
without thorns, and perhaps analogous to the Urtica Nivea, unless of
course it is purely the hemp, and nothing more or less? ‘

It would be most interesting to obtain more complete information
about this species of the perpetual Urtica of Siberia.

Let us hope that travellers in that country will bring back with
them some live plants or seedlings of this fibrous plant so much valued
by the Baskers, which, after all, might be simply the common hemp,
but might well also be a robust species of the Bwhmeria or perpetual
Urtica.

However, there is no doubt that pending an extended and special
cultivation of the Ramie, varied according to the climate, efforts might
be made to acclimatize everywhere a number of plants, as is done with
the potato, hop, &c.

To arrive at such results, it is necessary to stddy primarily the
different modes of cultivation which must be adopted, and which natur-
ally must vary according to climate.

But to return to our subject. Let uscite the extraordinary fact that
in former times the fibres of the Ramie exchanged hands as national
conventional money value in the meridianal countries of Sumatra
(Patanby).

Besides, during the reign of the Sultans of Sumatra, land-taxes
were paid in fibres of Rameh or Ramie, (The Technologist, 1863,
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p- 128); and this proves the high value which the people attached to
this fibre, and the great respect which they had for it.

M. Edouard Nicolle gives the following particulars of the Ramie
fibre as coming within his experience :—

(1.) That M. Leheer at Lyons has succeeded to weave Moires
and other tissues, the appearance and quality of which resemble those
of floss silk :

(2.) That M. Farel at Montpellier has cultivated the white
nettle, or China grass, in his garden since 1815 ; and that this plant
has bravely stood the cold of winter and the heat of summer.

(3.) That M. E. Nicolle himself has cultivated and propagated
this plant at Jersey for many years ; that he has established by experi-
ments the fact that the Ramie, or China grass, is a strong and vivacious
plant which returns as many crops. as the Lucerne grass (Burgundian
hay) ; that the 20 or 30 stalks which each plant yields every year,
grow habitually to the height of from four to six feet at Jersey. In
places other than Jersey, M. Nicolle has obtained three erops annually
which produced the following results :—

(a). At the rate of three crops a year, he has obtained a total
annual return of 5,625 pounds of dried stalks per acre, that is, after
separating the stalks, or straw layer which exists under the bark of this
plant. Now this is an enormous return, which will admit of no com-
parison with other produets. These 5,625 pounds of raw fibre are
" equal to a minimum of 3,375 pounds of well retted, and thoroughly
cleaned fibre ready for use at filatures, and this is the result obtained at
Jersey. Moreover, besides the bark or fibre, there were the leaves,
equivalent to five-elevenths of the whole crop, that is about 2,557
pounds of dried leaves per acre for the total yield of three crops per

ear.
(6). That these leaves are replete with very fine fibres, which are an
excellent material for paper-making, and the value of which covers all
costs of cultivation and manual labor, the more readily so as the
cultivation requires very little manual labor.

(¢). That he has made several plantations of the Ramie in various
climates and different soils ; for instance, in the department of /a Mancke
almost on the sands on the sea-coast, as well as in the department of
Dordogne. :

(d). Thanks to the plantations made by M. Edouard Nicolle, he
assures us that he will soon be able to supply some hundreds of
thousands of young plants to the public, and to supply them at moderate
prices.

(¢). That agriculturists desirous of trying this cultivation may
apply to him at Jersey, and to M. Martin in the colony of St. Foie
{Dordogne).

It appears that M. Vergnioul, Inspector of Forests at Nimes, also
cultivates the exotic Ramie. ~

In Spain the Ramie flourishes and bears seed, particularly in the
province of Murcia.

I wish also to point out here, that both species of the Ramis, i.c.,
the native of China, and the native of India, of which I have before des-
cribed tha difference in leaves (the Urtica Baehmeria Nivea or Sunguinea
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and the Urtica Bahmeria Candicans), have both been equally cultivated for
many years in open fields, and with complete success, by M. Bernardin,
Professor of Sciences at the Institution of Melle, near Ghent. These
plants have been thriving for the last ten years in the Botanical
Gardens of this establishment without any other care than covering
them with leaves during winter.

Why should not others in Belgium be able to do on a large scale
what M. Bernardin has taken the initiative to begin on a small scale in
view to assure us that this plant will thrive in Belgium ? He hashad, on a
small scale, crops of magnificent stalks, and it is therefore probable that
by adopting the special mode of cultivation laid down in this pamphlet
we might be able rapidly, and without expense, to multiply this plant
ad infinttum, and obtain results far superior to those to be had by the
cultivation of flax, In winter the plants might be protected from the
cold by a covering of leaves or with a layer of earth, asis done in the
case of hops, in order to avoid their destruction from snow. Without
this precaution the plants will certainly perish.

I hasten, then, to announce these facts to all intelligent agricul-
turists who have the courage to try experiments, in order to further the
progress of agriculture and industry in the country.

I can add as supplementary testimony of the vigour of this plant,
that I myself have a few young plants in my garden, obtained from
small cuttings of stalks which I received from M. Bernardin. I put
these cuttings, or heads of stalks cut in June, into the ground, and they
immediately took root, as easily and as rapidly as cuttings of the water-
willow. I contented myself simply in keeping them always cool during
the first 15 days to facilitate the development of the young roots; and
in this case the old adage, which prescribes that for most things only a
beginning is wanted, is truly applicable. But may it not be also here
the case to exclaim with Mr. Alphonse Cordier, that if good things are
pot rapidly propagated, the reason is that generally all attempts made
outside the stereotyped style of old usages are most frequently
stigmatized by a crowd of ignorant men as folly.

Indeed the history of all ages and nations chronicles the fact that
all innovations are the' more retarded and kept back, because they have
against them the prejudices of false savants, besides having to combat
a}%-atinst_ t{uta gpp];mtmlﬁtofbblincfied interests which ignore the advantages
that might be brou about for the i i .
innovat§011s. g hem by new inventions and proposed

For such people we must prove their error not by speakis
creations of genius or the works of superior men, v);hoge me:(%itziig;:
and studies have disclosed some secret of nature, like Papen for
instance ; but 1et us speak of more simple matters, °

At the time that Achard the chemist conceived the idea of
extracting sugar from the beet-root, was there any one.who foresaw the
future prospects of this idea or of this invention ?

When Jumel sowed the first seeds of the cotton on the borders of
the Nile, who could have predicted that some day Egypt would owe
him a heavy debt, and Europe a much heavier one ?

When Parmentier fought agaiust popular prejudices, and against
the beliefs of the erudites of his day who pretended that eating potatoes
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would produce leprosy and other diseases, who would then have thought
that this vegetable would soon become the universal, and, atter bread,
the prineiple food of the people? And yet to attain this end, it was
necessary that the monks of St. Pierre, at Ghent, should force their
people to pay their tithes in potatoes, in order to be able to propagate
this useful and precious tubercle in the extensive cultivations of
Flanders.

There would be hundreds of instances to cite from history, but let
us confine ourselves to the above.

It is sufficient for our purpose to attract a foew willing men bravely
to attempt the extraction of the first fibres of the white nettle, and to
attempt everywhere, even in Belgium, a rational and methodical
cultivation of this textile plant which is so vigorous and so fruitful, besides
bein%‘, among other things, superior to the fibres of all known vegetable
textiles.

To bring homo to our readers the more foreibly some of the
principle qualities of the Ramie, 1 subjoin a resumé of some of its
qualities recognized by botanists, amongst whom are the following :—

Messrs. Blume, Fortune, DBelastier, Forbes, and ILeclanker, con-
curring with the modern sevants Benito Roezl and J. Bruckner, assure
us—

(1.) That it is certain and beyond doubt that the fibre of tho Ramie
1s stronger and more resisting than the very best European hemp.

(2.) Thas the fibre of the Ramie is 50 per ceut. stronger than
the very best Belgian flax of the Lys.

(3.) "That the fibre of the Ramie can bo spun to a much superior
and finer quality than flax, and that it wears better and is more
durable.

(4.) That this plant grows more easily and vigorously, and
produces fibres more abundantly than any other known texstile plant.

(6.) That in warm climates this plant yields regularly from three
to five crops annually, and that the stalks of each crop are from
18 inches to 10 feet in height.

(6.) That each plant at first produces four stalks after the first
crop ; that in the second year it throws out generally from six to eight
stalks ; the third year it produces 10 to 12 stalks, and the fourth year
from 16 to 20 stalks; that the fibres of the second, third, and fourth
crops are generally finer than the fibres of the first crop ~ Consequently
to obtain a more abundant crop of finer fibre in the very first crop, it is
advisable to nip off the heads of the young stalks when they grow to
a height of six or eight inches; this has the effect of making the plants
throw out lateral shoots in larger numbers. At the same time the heads
of the stalks thus nipped off may be used as grafts, and with a little
care for the first fow days they will, in a fow weeks, become so many
young plants.

(7.) That the cultivation of the Ramie may be attempted in
countries where heavy snow falls in winter, provided the precaution is
taken to cover the plants with a little earth before winter, as is done in
the case of hops. ) .

(8.) That plantations may be made at any season, cither in
summer or in winter. But the plantations made in summer have the
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vantage of allowing the young plants to spread and develop their
8 1n autumn a.nd m winter, and the result is that the summer or
;umn plants begin to throw out stalks in spring, when agrieulturists
' about to commence their spring sowings.

Finally, according to Mr J. Bruckner it would be advisable in the
ensive cultivation of the Ramie, to adopt the following mode which
verience has justified and sanctioned.



RATIONAL MODE OF CULTIVATING AND PROPAGATING THE
RAMIE, AND OF UTILIZING THE ABUNDANCE OF
BEAUTIFUL FIBRE IT PRODUCES.

Trr land intended for Ramie plantations should be a light and
well-manured soil, that is to say, manured and well-ploughed. Tt is,
moreover, indispensably necessary that the land selected should
possess 2 good sub-soil, because the Ramic throws its roots downwards
like the flax to a depth of 12 or 14 inches, in search of its nutritive sap ;
this, of course, would be impossible in lands with‘ a bad sub-soil, and
consequently in that case the plants would not thrive. The lands best
suited to the cultivation of flax, which also throws its roots downwards
and decp, will also bo the lands best suited for the extensive cultivation
of Ramie.

1t is desirable, also, for this cultivation, to begin by ploughing the
lands to some depth, and then to till lightly in order to remove the
superficial rank vegetation.

In fields thus prepared, furrows or small trenches are made with
the plough or other implement at distances of at least three feet apart,
that is to say, just as is done in the case of potato plantations,
except that for the Ramie the furrows arc at greater distances, as will
be shown hereafter. This being done the sowing is commenced in
these trenches in rows, to a depth of three inches, (1) either with seed-
lings of the previous year or with cuttings; (2) with strong shoots,
or with the divided roots of older plants, which increase rapidly as in
the case of hops.

These young plants are put into the ground at distances of at least
16 inches apart, as in the case of hops. In a few days they begin to
grow.

Each plant yields on an average three or four stalks, and soon the
plantation assumes the appearance of a small forest. If then it is
desired to continue solely the multiplication and propagation of the
plant, the following course should be adopted :—

As soon as the stalks of the plants of the new sowings have
attained a height of eight to ten inches, they should be laid down on
the ground and covered with earth at infervals, so that only the heads
of the stalks can be seen.

In four or five weeks all these young stalks thus laid on the
ground will have thrown out new roots. The new plants can then at
once be separated from the parent plants and transplanted. In the
meantime the parent plant will have thrown out fresh stalks in larger
numbers than at first. When multiplication and propagation is the
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only object, the new plants produced each time may be successively
treated in the same way as the first plants. By this means we may
have within a fow months and from a single parent plant, thousands
of young plauts, indeed, sufficient in three years to plant out an area
of 50 acres, and this proves the fecundity and extreme facility of
propagating the Ramie.

Another simple means of propagation is, not to lay the stalks
in the ground, but to cut or nip off the heads of the first plants when
they attain a height of 10 to 15 inches, and to plant these cuttings
immediately; this process will also canse the decapitated parent plant
to throw out lateral shoots three tinies as numerous asat first, and
to increase the quantity and enhance tho fineness of the fibre; while at
the same time the heads nipped off can be planted as cuttings, and will
become fine plants by the next season. It is ouly necessary to keep
the new plants damp and secure from the north wind for the first
15 days until they have taken root, after which no further attention
is required except to cut tho stalks, and cover the plants before winter.

During the first year the cultivation of the Ramie demands a
little care, as it is nocessary to weed out the rank vegetation ; but from
and after the second year this operation becomes superfluous, because
by this time the Ramie will have thrown out such strong and wide-
spread roots, that there will be no room for the growth of rank vegeta-
tion or other parasitic plants in the same field.

With an intelligent cultivator, the produce of the lands sown
with Ramie will increase year by year.

But to attain this end, it is necessary to till the land yearly at
the end of autumn, after having thrown into it as much manure as
possible. There is no fear of adding too much manure to the soil
especially of the kind above indicated. The expenditure and labor
on this account will be repaid a hundred fold by the abundaut yield
of fibre, and the rapid growth and multiplication of stalks or crops
every year. In fact thisis the case for the Ramie as well as for all
other erops where manuring and ploughing are not sparingly doled
out.

According to M. E. Nicolle, of Jersey, it would be almost an
advantage to pull out the roots from the ground every autumn
and to divide and replant them. This process would involve some
labor but it has the following advantages :—

(1) It isthe most natural period for dividing the roots of the
plant, which process, according to M. Nicolle, is the best mode of
propagating this plant, as it is the mode by which strong plants are
at once obtained, yielding fibre from the very first yegr

(2.) Itisa good opportunity to manure the soil into whiel to
replant the divided roots at ounce. The roots may be replanted in
spring. care being taken to preserve them during the winter against
the effects of snow, by keeping them in trenches covered over with
straw and earth, or in ridges. But they must be well protected
against all effects of cold up to the end of May, or the leust snow
will destroy the precious tubercles which are reserved for plantation
in the following spring, either in the beginning of June or the
end of May. e

3



( 18 )

. : ir R be eut down

mie plants grow rapidly, and t_heu stalks can
‘veryTtI;;?{tlher ;,ttuin a.gheight of f'm;r to six feet, when they can be;
cut down to three or four inches from the ground, for the P“rpbf’setg’
disintegrating the bark which contains the fibre. In order to ;3 :
better able to separate the bark from the stalks, it 18 necessary to red
the latter first of all, precisely in the same manner as 15 practise
i f hemp and flax.
" thch?v? gay: a?ter the first erop the plants throw_out fresh stalks
more oumerous and stronger than the first. By this means several
crops are obtained ennually, according as the climate and season
are favorable or not, and especially according to the degree in which

the soil has been manured. .

The fibres of the Ramie actually imported from Asia to Burope
are either little or not at all retted.

These fibres thereforo present a rude and rough agpeamnoe, and
adhere to each other like badly retted hemp. It is therefore necessary,
before spinning with these fibres, to subject them to & proper course of
retting, if not to a course of thorough boiling at high pressure heat, in
order to dissolve the gummy-resinous pith or sap incrusted in the fibres,
which causes them to adhere to each other ; then to follow up the course
of retting, after drying, with & course of harling and softening on the

pallet or other implement used to free the hemp from its straw. It is
therefox_'e necessary to carry the raw fibre through these processes in order

to obtain a clean fibre of a silky, and brilliant appearance, such as it is
desirable to have in fibre prepared for spinning purposes. In J ava, the
retting of the Ramie stocks is carried on in the same manner as in India,
o de o 1 o At e o e
modtg‘ ﬁmown and practised’ elsewher}j Te are other moro rational

. e following is an account of the system of i :
China grass stalks generally adopted in Cylllina ﬁor?jglnzﬁxghguRaTle or
into st}'l]el stalkls are dcui aud collected into bundles and are thexrln ’tlhlx"?)'wn
. SUL pools and kept there for several da ;s til tl
retting, 80 as to cause the b 'k ays until the process (.)f
ou fﬁCiel’ltly by iodoey ark fo separate from the wooden parts, is
8 80on as this separation is perceptible, the bundle
s of stalk
removed from the water, and all the cortical i)ark or raw fibre is in&:n!);:3
dlﬂtel.}’ collected. To do this the wooden stalks are split up the centre.
Two fl{lgers or the thumb are inserted between the wood and the bark
and slipped along the whole length of the stalk between the wood and
the bark, which has the effect of bringing out the fibre in two strips or
ribbons.  These sgrips are spread out on fields to complete and finish off
T1] I P

the process of retting by exposure to the dew; but those who are more
Bkil?lﬂ colloct theso strips of bark into bundles, and again for a second

timo throw them into water to effeet a cleansing by a fresh and more

cotplets process of retting.
‘ By t\n'\s second steeping auqt{xoxj fe

\ \ ) e

brought about of the sap or ‘)"‘l‘;xis \wow

e to one another. ‘ ho
:liwm h;:’:}; ““th)i:h is uot vffected by tho simple exposu
'L 1) \

rmentation and decomposition 18
rusted in the fibres which causes

gs completes more thorc;t;gltxlll);

Jm‘ o*
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After this second retting, it only remains to work up and
comb out the fibre, and thus prepare it to be spun to any quality of
fineness. :

But for the latter manipulation, the machinery is mnch behind-
hand in the pagan countries, where, as a natural consequence, civilization
18 little spread.

And this is, and will remain for a long time, the greatest obstacle
to the development and extension of the cultivation of the Ramie
in countries with climates so favorable for carrying on profitably, and
on a large scale, this beautiful cultivation.

But meanwhile why should not efforts be made to introduce this
cultivation in the more civilized countries of Europe and America.

Dr. Henly, who devoted much time and attention in British India
to the means of developing the cultivation of the Ramie or China grass,
recognized and declared that the East Indians neglected this easy and
precious cultivation ; that they were apathetic, and confined themselves,
in preference to the cultivation of jute which is a textile plant of little
value, and which cannot outlive even the smallest continued action of
water. The sole cause of this, he said, is explained and justified by their
gross ignorance of good processes for disintegrating the fibre of the
Ramie or China grass, and their lack of machinery to obtain the profits
rapidly. Their ignorance in this respect is demonstrated by the fact,
that an Indian can daily turn out about 112 pounds of the jute fibre,

which is easily and without much trouble separated from its stocks;
whereas the same man would not find it possible to turn out more than
three pounds of the Ramie fibre. The education of the Indians in this
direction has yet to be begun. .

But the case is not quite analogous in China, .Sumatra, and In
Borneo, where the people are more skilful than in India. .

Now the Ramie, being the most valuable textile plant which,
proportionately to all other textile plants that can be cultivated on the
Asiatio continent, yields larger returns, it is evidently clear that the
Indians would find in its cultivation a source of great prosperity as soon
as they learnt to extract the profitable portions properly ; that is to say,
by cultivation and disintegration according to approved methods.

“ Really,” says Alcan, who is competent to form an opinion, “ the
tissue which is obtainable from the excellent fibre of this plant, rivals
in whiteness and beauty the batiste, and in gloss and brilliancy
silk.”

For those who wish to occupy themselves seriously in the
introduction of this plant, it is sufficient for me to say that the fibre
of the Ramie is analogous in nature to the flax and hemp ; that the
fibres are similarly attached to the wood of the stalks, and adhere to
one another with the gummy-resinous and albuminous pith or sap
which can be dissolved completely by means of fermentation in water
or retting, when the process is performed methodically and rationally
in the manner I have laid down in a subsequent chapter.

But this process of retting can, if necessary, be changed for another
operation, more rapid but involving more expense by saponification of
the resinous gum. The packets of raw strips or bands of the China grass
are washed in a bath containing ten per cent. of caustic soda, super-heated,
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to which is added a little oil. This washing is porforined at a pressure
heat of eight atmospheres, during at least five or six hours; in this
latter case it is desirable to carry on the work in large iron pans, which
may be rendered air-tight by means of bolted covers, constructed so as
to have a continuous circulation of the bath. This alkaline bath would
produce little or no effect at the degree of temperature of boiling water,
but super-heated to eight atmospheres or more, the separation of the
fibres goes on admirably with the help of caustic soda.

This latter procedure by means of & bath of caustic soda heated to
high pressure, is that which has been used during the last 30 years for
washing thread, cloths, &c., as well as for dissolving the resinous gum
which incrusts the lignuous fibres of straw intended for paper manu-
facture.

Indeed, this caustic bath dissolves the woody substance and
saponifies it, and leaves the fibres separated. The reason why this action
of the caustio bath on the ligneous bark differs so much in effect in
proportion to the small or great degree of heat, may be found in the fact
that the quantity of ammonia which is generated by the organic matter
heated to a temperature of two to eight atmospheres is very large,
provided a little caustic alkali is added fo the bath while at the simple
heat of boiling-water there is little or no generation of ammonia.

Ammonia, more than soda and potash, is an excellent solvent of
gummy-resinous matter, which incrusts vegetable textile fibres, and
causes them to adhere to one another.

In fact, chemistry teaches us that ammonia is artificially produced
in a general manner at every time that organic matters undergo a
change of equilibrium in their constitution, either by the disorganizing
process of fermentation, or by the application of great heat, and
especially when the action of heat is supplemented and developed by
the powerful aid, and not less powerful reaction, which caustic alkali
exercises in these cases.

Large quantities of ammonia are made by simply dissolving with
lime, in large oylinders, animal matter of little value, such as the
residues of the washings of wool, bones, the entrails of slaughtered
animals, &e,

Ithink it well to explain as follows the great production of
ammonia in such cases:—

(1.) There naturally exists a great affinity or attraction between
hydrogen and nitrogen, which have a tendency to unite wherever they
come in contact in their nascent state, and to form by their union
a binary compound, a new body which is nothing but ammonia, or
according to the formula in chemistry N u3.

(2.) All amimal bodies, as well as almost all vegetable saps, contain
large quantities of nitrogenous substances, such as gelatine, albumen,
gluten, &e.

(3.) Now according to M. Mulder of Rotterdam, these nitrogenous
substances are not only of an analogous composition almost identically
the same, but they have besides a common base called Profeine ;
moreover, the only distinetion between them seems to consist in variable
proportions of sulphur and phosphorous, plus some other salts in very
small and almost inappreciable quantities.
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Proteine 1s composed of—

Carbon 5529
Hydrogen e e 700
Oxygen 2170
Nitrogen 16-01

Total ... 10000

1Ience arises the formula ¢*%, u3!, n%, o

(4.) Under the effects of fermentation either of weakened acids or
alkali intensified by the action of heat, protcine, or the glutinous sub-
stance of feculw, or sap of vegetable matter (as well as the salts which
co-exist in infinitesimal propertions), tends to decomposition and becomes
divided into two parts, at the same time that a portion of the water
which has dissolved the prote/ne also decomposes.

"~ As soon as the decomposition, that is to say that division and
separation of normal parts of the substances takes place, these elements
immediately, according to the mnatural laws of aflinity, form new
combinations, which result in the formation of new and more elementary
bodies, principally ammonia in large quantities, and fatty acids.

(5.) When gelatine, albumen, gluten, or pectase, or the simple
base of nitrogenous bodies, are boiled with potash or soda or quicklime,
ammonia is formed, and in quantities varying according as the
temperature is raised.

This is easily explained by the fact of the great affinity these alkali
have for oxygen, which it removes from these substances as well as from
the water by the process of decomposition.

But while these alkali have little or no affinity for nitrogen or
hydrogen in an isolated state, those two gases have, on the other hand,
a great affinity for each other. The result is that as soon as they are
separated by the decomposition of pectuse or vegetable gluten, the two
gases unite at once and form ammonia. .

On the other hand, at the same time a small quantity of carbonic
acid is formed and escapes. which as it is gradually formed is al
absorbed by the alkaline caustics, and by the ammonia which is formed
and dissolved. ‘

Owing to the well-known affinity between alkaline substances and
acids, alkaline carbonates must be formed during the second stage of
discombination. In the meantime the fatty acids, such as oleio, marga-
rio, and stearic acids of the resinous gum are liberated and combined with
the alkali forming soaps, since soaps are nothing else but alkaline
oleates, margarates, and stearites.

The resinous gum is thus decomposed and transformed into
carbonates, and alkaline soaps.

The textile fibres are by this process thoroughly separated.

With these preliminary notions it becomes easy to understand
the reaction obtained in nitro-animal matters, such as hides. the refuse
of the washings of wool, &e. These animal remains contain besides
a quantity of gelatine and alkaline salts which are naturally inherent
to them. Consequently with the aid of water and heat, everything
18 separated in the cylinder in which the distillation is going on, even
when no addition of alkaline lixivium takes place, and_thus is



(22 )

produced ammonia, which is first dissolved and is then volatilized and
distilled when the temperature is increased. The addition of a little
lime eauses the operation to progress better.

The case is not the same with straw or flax or China grass, which
has to be separated. Boiling water only, even at a very high tempera-
ture, 1s not sufficient to decompose and divide albuminous gums or the
resinous sap.

1udeed, the action of water alone will not produce such a reaction
or decomposition as that described above, beeause the agents of reaction
either acids or alkali, are to be found in too small proportions in the
gumny, resinous sap. Water alone will not therefore produce a suffi-
ciently strong double decomposition. Retting. by means of slow and
continuous fermentation, can alone produce this result by the action
of ferments. Consequently, in order to decompose rapidly, and to
divide the gluten or pectase or resinous gum from these vegetable
matters, and to transform their profeine into ammonia, it is necessary
while boiling them in water to a very high temperature, to add caustie
alkalive lixivium, which with the aid of the great heat produces the
remarkable result already described, of converting the profeine into
ammonia, &o., at the same time dissolving a small quantity of fibre
which varies in proportion to the quantity of alkali used. The action
of potash and other alkali on starch and cellulose, always extracts from
them a little oxalic acid and ulmio acid, which being saturated with
alkali, forms an oxalate and an ulminate, both of which facilitate
the double decomposition, and the reduction of metallic salts which
exist in the gummy, resinous sap.

At any rate, the generation of oxalic and ulmic acids by means
of the caustic alkali, being always produced to the detriment of the
toxtile fibres, there is always a greater loss in fibres than the loss
sustained by my process of scientific and methodical retting, which I
have explained in a subsequent chapter.

I should therefore declare that the disintegration of the Ramie,
like that of flax and other similar textiles, can be performed ten times
more economically and is more within the reach of all by the simple
steeping in water than by the use of caustic baths. It is true that a
thorough retting is not obtainable in all places without inconvenience,
if we confiue ourselves to performing it by stereotyped modes depen-
dent more or less on chance, as practised by long custom. But by
applying to this the new process of retting which I have invented,
and which I describe briefly further on, we may succeed in retting
thoroughly everywhere without any inconvenience.

By this new process of retting, the resinous gum is dissolved and
decomposed entirely by the action of acetic fermentation, while at the
same time I have discovered the means of entirely preventing putrid
fermentation which ordinarily and always interposes and complicates
the operation of retting as it is ordinarily practised by routinists, by
the simple immersion in water of textile stalks withouf the aid of any
preventing or regulating measure; whereas by my rational process
which is justified by theory and experience, the separation of the fibre
is better performed. The fibres do not lose their natural strength, and
the water used is not rendered odious.
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This process is, moreover, as economical as it is simple, and easy of
application everywhere. It will be found deseribed further on.

For the present, let us confine ourselves to pointing out that after
the crop, that is after the stalks of the Ramie have been cut and suita-
bly retted and disintegrated, the bark or fibre may easily be removed
by the process I have described above, either after the Chinese fashion
or like those who cultivate hemp in our own country.

But the process might be carried on very much more rapidly by
grinding the stalks first retted and dried between two or four cylinders
of a breaker with differential or alternate movement, which makes an
excellent bruise, breaks up and throws out to a great extent the woody
portion, while at the same time it separates and softens the fibres. A
light stripping with Merton’s stripping machine will remove the
remaining portion of the wood from the fibres.

There is nothing to prevent these fibres thus prepared being
subjected to another, and in some cases even to a third course of retting.
The whole is completed, after retting and drying, by giving the fibre
again a slight pass under the breaker, followed by the softening process
either in Merton’s machine or by means of a few strokes of the comb,
or with the wooden mallets of a mill for breaking flax.

It only then remains to wash and bleach these fibres. When the
washing and bleaching is completed, this beautiful fibre should be
combed out and it is ready to be spun. It should be slightly lubri.
cated before the process of combing. )

The fibre of the Ramie by its great length, its fineness, and its
own peculiar nature, resembles more closely flax than cotton. It is
desirable, therefore, to spin it preferentially on the frames for flax or
wool. Itis a grievous blunder to reduce this fibre into small lengths
in order to spin it on cotton frames. This is just as absurd as cutting
up flax fibres.

Monsieur Duesberg, the ex-director of flax factories, Brussels, has
discovered the means of spinning this fibre on the flax frames with cold
water as readily as the best flax. He has given me some fine specimens
of the Ramie cloth woven with the fibre I supplied him with.

Amateur cultivators of China grass will no doubt learn with pleasure
that Mr. J. Bruckner, who resides in New Orleans (No. 104, Gravier
Street), announces that plants or seedlings of the Indian species, the
China grass, Behmeria Cuandicans, may be obtained from him to any
extent required. But this should not withhold cultivators from pro-

curing other species also from their native couutries, such as China,
Java, &o.
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REVIEW OF SOME OF THE FIBROUS PLANTS.

————————

Tirre still exists in Asia and in the Antilles numerous textile
plants which are useful but yet littlo known, and which are of a8 much
interest although of less importance than the Ramie or China grass.

Subjoined is a list of the names of some of these textile plants.

1).  Papyrus (Cyperacee).

E‘Z;. l’h{n{miun(z fenax (Liliace), or New Zealand flax.

(3). Lneona (Pandanee). .

(4). Abaca (Musaccer), or Manilla hemp.

(5).  Pinguin (Bromeliacee). )

(6). Palm, which generally yields highly-coloured fibres, such as
coir or khair (fibres of the cocoa-nut tree). )

(7). The dark vegetable coir of Gomonth, a species of the
Madura palm, ) )

(8). Caragate, or Spanish Barb, another species of vegetable hair.

(9).  Papyrus, or paper tree. )

(10). Several species of the brown hemp of Antilles.

(11.) The Dyass of Arabia. .

(12). The Esparto, one of the ancient Spartims or Sparteri, and
the vegetable hair of Africa contained in the dwarf palm.

(13). The Alfa Grass, another species which grows in Algeria.

(14). Zoskera Marilima, of the coast of Africa, or Zea Grass.

(15).  Abutilon of Algeria, a species of hemp.

(16).  Corchorus capsularis, or Indian jute, in Malay, Rami, Tyjina.

(17). Agare or Aloes, a species of 4baca.

(18). Mibiscus Textils (or Mahot, with pink flowers) of French
Guiana and other intertropical countries; a species of beech with
fibrous bark, of which is made ribbons of an orange yellow colour, used
to tie bundles of cigars.

(19). Crotvlaria Capensis, or the Bombay and Jubbulpore hemp, or
Sunn. o

(20).  Asclepins gigantica, of Sierra Lieone, or the plant-producing
silk called also Badorrie, and in the north of British India, Mudor or
Madwr ; in Madras, Yercum ; and in Secinde, A4 or Uk. This species
of the Asclepius is a beautiful plant, with straight stocks resembling the
Banana ; its dignuous bark of calf-skin colour coutains a beautiful tibre
which is disintegrated in the same manuer as the fibres of the China
grass. Moreover, the plant bears fruit, a kind of pod, which also yields
fine silk of short lengths, whercas the silk from the bark is long and
fine, audemore beautiful still than that of the Ramie.
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The pods are divided into two parts, and they open out when ripe to
allow the short silk which they contain to come out. But the grea value
of this plant is in the magnificent fibre or silk which is extracted from
the bark by retting and disintegrating in the maunner described above.

The fibres of the bark of the Asclepias are of a besutiful golden
yellow, silky, fine, and very lustrous, without oakum, and of equal
lengths. This beautiful vegetable silk of the dsclepias has a slight
natural curliness. I saw beautiful specimens at the second exhibition
in London.

It would be desirable to procure a few parent plants, in order to
study how and in what countries this species might be acclimatized,
and how cultivated by a special treatment.

Indeed, it is worthy of remark, that each plant of the Asclepias
can produce about seven oz of silk, and reckoning about 2,500 plants per
acre the yield would be about 1,400 lbs. Moreover, this is a perpetual
plant which need not be sown annually. M. Jeannison, Junior, of
Tartary, has fabricated cloth with the fibre of the Asclepias of Senegal
(Asclepias gigantica) (Paris Exhibition 1857, French Colonies, No.
265). Mr. Avril of Tartary has made embroideries (No. 258), and
with the refuse, or waste cotton, coverings are made (No. 258). The
vegetable silk of the Asclepias thoroughly allies itself with real silk,
wool, and cotton.

(21.) In the family of Asclepiadew, there is in Penang the Lynan-
chum ovalifolium, which besides producing caoutchouc of an excellent

- quality, produoces a very tenacious fibre.

Dr. Roxburgh affirms that the fibres of the Marsdenia tenacissima,
another variety, are the strongest he knows of, and that the hillmen
of the Rajmehal range use it to make strings for their bows.

Acoordieg to Wight, the fibres of the Calotropis gigantica and
Procea, and of the Orthanthera Viminea, are still stronger and are more
tenacious than the preceding.

(22.) Pakao Kidang, a species of fern which also produces silk

* of & less fino quality. 'This plant grows wild on the Geonong Gedeh

mountains in Java. Haskrall calls this plant Belantium Chrysotricum.
' . (23.) The Girardinia, sccording to Decaisne, or Tsing-ma of
China, the Urtica heterophylla of Roxburgh, or as it is called in Assam
Haroe Surat, or vegetable wool of a widespread nettle, is found in
Iudia, on the Malabar Coast, China, &. This nettle, being prickly, is
boiled to destroy the virulent action of the hairs, and to extratt after-
wards the vegetable wool it contains. ‘

(%4.) The Sida rhomboidea called in Bengal, saffaid or lal burial,
and in Java ldagori, a species of which is cuftivated.in China under
the name of king-ma, and which Roxburgh calls Abutilon, a textile plant
analogous to the Phormium tenaz, o New Zealand flax, producing a fibre
superior to jute.

This plant is common throughout in Bengal, and might be
ocultivated also in Algeria.

© (?5.) The Hibiscus cannabinus, a beautiful textile plant which
grows in Bengal to a height of from three to. seven feet.
-~ It is sown like the hemp, and the stalks are of the same thickness
a8 the hemp of Bengal, but it is little knownsin Europe. e
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It is called in Londdi e bastard jute, or Madras jute, and in the
west of British India it is @lled ambarie ; in Bengal mesta or pat; in
Madras palungoe; in the Tamil language Kongkura; and in Guada-
loupe gomba. .

M. Bernardin, Conservator of the Museum of Melle, has compiled
a synonym of familar names of over 550 kinds of these plants.
’ Let us stop here, and express regret that while great sacrifices are
made in large industrial centres to collect wild animals which are of no
well-defined practical utility, no similar measures are taken to collect
nutritive and textile plants from the different parts of the globe; and
this is a hiatus which we should have at heart to fill by making
collections, where we might see in one view these useful plants jn their
special greenhouses, and side by side their produce on adjoining shelves.
1t is 80 easy for the Governments and administrations of our days
. to procure through their consuls all the plants and_ products of the
globe. By collecting, then, the most gsef:ul, in . order to cultivate,
propagate, and study them, and by 'ubhshing the best mode of
cultivation and the special usefulness of each, a decidedly good work
would be performed, tl:; resbullt of which would be most ffuitful and
rofitable to the general public. ' .
P Even now, 1811 regarg to the China grass or Ramie, is it not absurd,

if its oultivation can be carried on in this country, to still remain.

indebted for the staple to foreigners in China, Cochin, and India, where
the Ramie abounds as naturallg es the potato in Peru; because in
reality the people who possess the raw material of their industry are
doubly rich P . . .

In the magnificent, commercial, and industrial museum of Melle
near Ghent, whioh partly fills the hiatus complained of above, we can
seo stalks of the Ramie collected from the crops of the garden belong.-
ing to the establishment, as well as the raw and clean fibre and the
spun and dyed threads, and aleo magnificent paper manufactured from
the leaves of this plant. In the garden there actually grows a field of
vivacious and strong plants of the Ramie. This being the case, all
controversy ends, and I enquire again why attempts are not made to
cultivate this plant on an extended scale, by devoting the care required
énd prescribed.

" In truth, it seems to me that this would not be now more difficult
than it has been to acclimatize in all parts of Europe the potato. This
staple, now become indispensable as a commestible, must be a native of
a sufficiently warm country for it to grow in a wild state; whereas in
Europe it is only necessary to replant it every year to ensure its
successful cultivetion. We must first, therefore, seek a different and
appropriate mode of cultivation. The example I have just cited is
conclusive, and suffices to demonstrate the temerity of the assertions
of those who pretend without just grounds, and contrary to the facts
related above, that even with a rational and special mode of cultivation
the Ramie will not prove a success in Europe. Now the Ramie is a
much stronger and more vigorous plant than the potato. The latter
suffers from snow, and spoils rapidly; but by adopting a special

mode of treatment its cultivation has been finally carried on with.

success; kven in the north of Europe.
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. In the indugtrial museum of Moelle there are also specimens of
various other textile plants, and amongst others the silk obtained from
the pods of the Asclepias, but not the superior silk of greater value
extracted from the bark of this plant.

I have also there seen hemp-stalks 9 or 10 feet in height, obtained
from seeds of the Tuscany hemp sown in Belgium, and this proves that
if farmers were to use only the seed of this species of hemp, they would
obtain a finer and longer fibre than is haﬂitually produced by using
the indigenous hemp-seed. e

Already farmers have taken to sowing flax each year with the
Russian seed. 'Why, then, should not they equally use the Tuscany or
Piedmontese hemp-seed, sincs its greater advantages are obvious P

. 1f wo were seriously to set ourselves to work, we might probably
discover the means to improve and enhance to a greater degree the

~quantity, volume, and return of several of our various agricultural

products, by making a comparative analysis of the different species,
and in growing them.

Societigs should be established for this purpose, and they should
publish annually in a review, ad hoc, the results obtained, and the
methods which should be widely made known to facilitate the sowing
or the oultivation of the best and most productive species, as well as

those which are the strongest and therefore the best able to resist the
inclemencies of the seasons.

’
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GENERAL SUMMARY.

———ee

AFTER confirmatory experiments which I have made in this matter,
I am of opinion that it may be estimated that when the Ramie plant
produces, as it does in Jersey, as declared by Mr. Kdouard ngollq, 5,000
pounds of raw or half retted and dried bar. yearly per acre, it will lose,
after a first thorough retting, about 30 per oefxt in weight, and will return
about 3,500 pounds of fibrous bark pretty well cleaned by a first operation,
that is to say, cleaner than is sold in the commercial martsy and better
disintegrated than in the state it is imported from China, &e.

This is a comparative calculation, which may serve as abase and
starting point. . i .

Tiis bark, retted only for the first time, is, in my opinion, worth
about fourpence per pound, and is sold in commerce at sixpence per
pound, and even more. i

After a second thorough retting, the bark loses again 10 to 20 per
oent. in weight, and as much agam in the bleaching, combing, and
softening processes which are subsequently indispensable. 5,000 pounds
of raw fibre per acre will therefore, after the first retting, produce about
3,500 pounds of fibre; after a second retting it will leave about 3,000
pounds, which after bleaching, softening, &c., will leave about 2,500
pounds, so that 5,000 pounds of the raw bark produced on an acre of
Fround loses about 50 per cent. in the process of preparation for the
oom.

If the fibrous bark half retted were sold at three{)enoe per pound only,
cultivators would obtain a return of about £60 sterling per acre. This,is
a much larger return than yielded by the cultivation of flax or hemp
in the most favorable seasons.

As stated above, the cleaned fibre, bleached and rea.dy for the
loom, would eost fourpence per pound, plus the cost of retting, bleach-
ing, &o., &o., which would come to about twopence per pound, or the
total cost of the fibre would be sixpence per pound ; and in this state this
fibre. is superior to the best flax of Lys, which is actually sold at
one shilling per pound. Now China grass, prepared and bleached, is
actually sold at three shillings to three shillings sixpence per pound.
If the price could be reduced to half, all the flax and wool filatures might
spin more extensively with the China grass. Under these conditions the
spinners could make a better profit than by s&mmng. with fiax, and the
oultivator would also gain more than by the cultivation of flax. and
the merchant cent. per cent. . .

Wﬁ:.t is then I1)1eeeetsrsary to realize this besutiful prospect, which is
not a <dream, but pure tryth? Nothing more is necessary than to

(29 )

propagate in suitable localities the cultivation of this useful plant, and
to ditfuse the knowledge of the rational mode of cultivation and
disintegration of fibre.

I would add that in England, and chiefly in Badford and Wakefield,
China grass is already spun on machines for spinning wool corresponding

+ in fineness to Nos. 100, 150, and 20 of flax fibre. In my opinion this

thread has a little too much down on it, which slightly detracts the
beau?rof the tissue manufactured with it in imitation of silk.

om the fibre of China grass, material for dress-making is manufac-
tured at Badford, having the warp of cotton and the woof of China
grass. This stuff is made of all colours and shades and of various
designs. I have seen hundreds of specimens. I find occasion to
remesk that the cotton portions do not give sufficient body to the cloth.

I prefer the experiments made in France and in Belgium to spin
the China grass by the cold water process on wool machines. The thread
is then very even and without down. If the process of spmning
with cold water causes it to lose a little of ifs lustre, it regains
this loss in being passed through the roller for tissues. I believe
the best tissues will be obtained by having the warp of flax and the
woof of China grass. I consider it desirable to select the design so as to
have to weave it as far as possible with several treadles, in order that
the woof may cover the tissue in various little patterns, such as are called
piqué or satiné, and thus render the warp almost invisible. It is beautifull
brilliant, and lustrous, especially after being passed through the roller.
The tissue has then the appearance of real silk. With a wa.? of flax
the tissue has naturally more body than with a cotton warp. 1t is then
rendered stronger, more besutiful, and of greater commeroial value.

In weaving with China grass only, it will be necessary before
beginning, to impart to the warp a good strong sizing of dextrine,
otherwise the fibres will untwist or separate, because they are so silky that
they slip away and separate from one another notwithstanding the
twisting, which is not sufficient to cause them to adhere, or to resist the
action to which the warp is subjected to in coursé of weaving. A

stronf‘:tarching or sizing of the warp will remedy this evil.

t us therefore cherish a hope that this beautiful cultivation and

* this admirable industry will rapidly spread, and be a source of large

profit to all who undertake the business seriously.
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GENERAL SUMMARY.
————————

ArtER confirmatory experiments which I have made in this matter,
I am of opinion that it may be estimated that when the Ramie plant
produces, a8 it does in Jersey, as declared by Mr. Kdouard Nicolle, 5,000
pounds of raw or half retted and dried bark yearly per acre, it will lose,
after a first thorough retting, about 80 per cept in weight, and will return
about 8,500 pounds of fibrous bark pretty well cleaned by a first operation,
that is to say, cleaner than is sold in the commercinl marts, and better
disintegrated than in the state it is imported from China, &e. ‘

T]%'irs is & comparative calculation, which may serve ss abase and
starting point. .

This bark, retted only for the first time, is, in my opinion, worth
about fourpence per pound, and is sold in commerce at sixpence per
pound, and even more. )

After a second thorough retting, the bark loses again 10 to 20 per
oent. in weight, and as much again in the bleaching, combing, and
softening processes which are subsequently indispensable. 5,000 pounds
of raw fibre per acre will therefore, after the first retting, produce about
3,500 pounds of fibre; after a second retting it will leave about 3,000
pounds, which after bleaching, softening, &o., will leave about 2,600
pounds, so that 5,000 pounds of the raw bark produced on an acre of
ground loses about 50 per cent. in the process of preparation for the
loom.

If the fibrous bark half retted were sold at threepence per pound only,
cultivators would obtain a return of about £60 sterling per acre. This, is
a much larger return than yielded by the cultivation of flax or hemp
in the most favorable seasons.

As stated above, the cleaned fibre, bleached and rea'dy for the
loom, would cost fourpence per pound, plus the cost of retting, bleach-
ing, &o., &o., which would come to about twopence per pougxd, or the
total cost of the fibre would be sixpence ﬁer pound ; and in this state this
fibre is superior to the best flax of Liys, which is actually sold at
one shilling per pound. Now China grassl;iﬁ;-epared and bleached, is
actually sold at three shillings to three s :

If the price could be reduced to half, all the flax and wool filatures might
_spin more extensively with the China grass. Under these conditions the
spinners could make a better profit than by spinning with flax, and the
oultivator would also gain more than by the cultivation of flax. and

the merchant cent. per cent.

W&:t is then necessary to realize this beautiful prospect, which is
not a’x

eam, but pure tryth? Nothing more is necessary than to

ngs sixpenoce per pound.
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propagate in suitable localities the cultivation of this useful plant, and
to diffuse the knowledge of the rational mode of cultivation and
disintegration of fibre.

I would add that in England, and chiefly in Badford and Wakefield,
China grass is already spun on machines for spinning wool corresponding

- in fineness to Nos. 100, 150, and M0 of flax fibre. In my opinion this
thread has a little too much down on it, which slightly detracts the
beauty of the tissue manufactured with it in imitation of silk.

From the fibre of China grass, material for dress-making is manufac-
tured at Badford, having the warp of cotton and the woof of China
grass. This stuff is made of all colours and shades and of various
designs. I have seen hundreds of specimens. I find occasion to
remaxk that the cotton portions do not give sufficient body to the cloth.

I prefer the experiments made in France and in Belgium to spin
the China grass by the cold water process on wool machines. The thread
is then very even and without down. If the process of spmnning
with cold water causes it to lose s little of its lustre, it regains
this loss in being passed through the roller for tissues. I believe
the best tissues will be obtained by having the warp of flax and the
woof of China grass. I consider it desirable to select the design so asto
have to weave it as far as possible with several treadles, in order that
the woof may cover the tissue in various little patterns, such asare called
piqué or satiné, and thus render the warp almost invisible. It is beautifull
brilliant, and lustrous, especially after being passed through the roller.
The tissue has then the appearance of real silk. With a warp of flax
the tissue has naturally more body than with a cotton warp. mﬁ is then
rendered stronger, more beautiful, and of greater commeroial value.

In weaving with China grass only, it will be necessary before
beginning, to impart to the warp a good strong sizing of dextrine,
otherwise the fibres will untwist or separate, because they are sosilky that
they slip away and separate from one another notwithstanding the
twisting, which is not sufficient to cause them to adhere, or to resist the
action to which the warp is subjected to in coursé of weaving. A
stronf‘:tarohing or sizing of the warp will remedy this evil.

- Let us therefore cherishk a hope that this beautiful cultivation and
* this admirable industry will rapidly spread, and be a source of large
profit to all who undertake the business seriously.
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CROSSING OF SEVERAL TEXTILE PLANTS, IN VIEW TO OBTAIN
SUB-SPECIES MORE ROBUST AND MORE SUITABLE FOR
CULTIVATION IN COLD CLIMATES.

—_—— .

To facilitate the analysis of the question whether such crossing
is possible, it is necessary to bear in mind, first and foremost, the
elementary principles known and admitted in botany fixing and deciding
how the natural multiplicationyand propagation of these plants 1s
carried on.

With this object let us call to mind as a preamble that all plants
which belong to the large family of Urticew bear unisexual flowers.

By unisexual is meant flowers which contain the organs of one sex
only, so that these plants are monocious, or dicecious; that is to say,
among the various plants belonging to the large family of Urticee, some
species bear on one and the same plant flowers of both sexes, but each
flower either wholly male or wholly female. Such species as bear
unisexual flowers on the one plant, but distinet and either wholly male
or wholly female flowers, are called in botany moncecious plants, and

to this category the white nettle belongs. Other varieties of this plant,
- which form the minority of the family, are those which bear flowers of
one sex only on each plant, either male or female. This latter group
of plants with unisexual flowers, but each plant bearing flowers of one
sex only, are known by the distinctive name of unisexual and dicecious
plants, and to this dicecian class the hemp among others belongs.

Moncecious and dimeious plants have therefore both equally

unisexual flowers, and this feature distinguishes them completely ‘from - .‘

plants bearing hermaphrodite flowers, that is to say, flowers containing
organs of both sexes in each flower, the pistil or female organ and the
stamen or male organ.. Thelarge majority of plants bear hermaphrodite
flowers. In unisexual plants, such as the Ramie, hemp, &o., the male
flowers are easily distinguishable from the female flowers, as thg male
flowers have a cadyx with four or five sepals bearing stamens in the
interior in considerable and variable numbers. These stamens contain
the pollen intended to fecundate the female flowers. On the other
hand, the female flowers have a calyx or involucre which assumes divers
shapes, and in the centre of which at the base is a single free ovary
which is one-celled and uniovulate. The ovary is surmousted with a
pistil which has at the apex either one single aperture i the interior
funna%, called single stigma, or two openings or stigmas, generally of
some Jength, which lead to the style or canal which- terminates at the

%
-~

ovary. -“‘Besides, in the family of Urticess the seeds are separate and
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distinet, that is to say, that each embryo of the seed is enclosed in an en-
dosperm, with one single ovule hetween two cotyledons Nevertheless
the embryo, or germ of the seed, always developes in the ovary of all
flowers generally. But it must be remembered that the embryo alone
sometimes exists in the ovary, and sometimes also in its development, is
accompanied by spermatic lobes called cotyledons or seminal leaves.
The embryo of the seeds of plants, according to their species, is therefore
contained singly in the ovary, or is attached to a single lobe, or is placed
between two lobes. Botanists have decided that analogous plants, or
plants of the same family, are recognized with precision by the analogy

that exists in the disposition of their organs of fructification, that is to

say, in the organs of reproduction and generation.

The celebrated Jussiou was the first to divide plants into three
classes :—

(1) Acotyledonous plants, in which the embryo is not accom-
panied with cotyledons; \
- () Monocotyledonous plants, in which the embryo is accom-
panied with one single cotyledon ; and
(3) Dicotyledonous plants, in which the embryo is placed between
two cotyledons.

Urticew are for the most part tetrandric, that is to say, their
male flowers have four stamens inserted on the calyx. This position
of their stamens places them in the category of perigynous plants.

The general disposition of the stamens in plantsis the second and
more constant and unvarying index which establishes their analogy.
Hence arises the three new classical divisions, essentially distinct, and
comprising—

(1) Plants with epigynous stamens, i.e., plants in which the
stamens are inserted on the pistil itself.

(2) Plants with hypogynous stamens, ie., plants in which the
stamens are placed below the pistil.

(3) Plants with perigynous stamens, d.e, plants in which the
stamens are inserted on the calyx which surround them,
rather above the base of the pistil. -

These threo divisions are again sub-divided, but we may confife
oureelves to the above principal and essential distinotions which form
the distinetive and invariable rule by which may be recognized easily
plants having some analogy, and consequently such as are susceptible
or not to crossing. Let us examine, then, how germination takes place,

“in order to adduce our conclusions as to the mode of obtaining a cross

between plants. .

At the time of the expansion of the flowers, it will be observed that
the pollen is at the summit of the stamens inside the anthers, which
having come to maturity, open and diffuse their pollen on the stigma
of the pistil. 'The latter retains this powder, or pollenic semina, in the
papilla of which it is composed. As soon as thé gorms of the pollen
come in contdot with the stigma, they undergo gradually a sort. of
germination and emit long fibres or roots called pollenic tubes, which
penetrate within the style from whence they follow the central cgnal and
reach the ovary, where they fecundate the ovules. .
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The omniscience of Providence is manifested in plants as in all other
things of creation Thus, for instance, in moncecious plants, i.c., plants
which bear unisexual flowers of both sexes on each plant, almost all
the.male flowers blossom a little higher than, and above the female
flowers, so that having reached maturity, the pollen of the rpale ﬂowex:s
falls more easily into the female flowers, and, assisted by its dynamic
affinity, penetrates into the stigma or upper opening of the pistil
of the female flowers; this has the subsequent effect of fecundatin
by its contact, the ovules which lie in the ovary at the base of the pistil.

Without this fecundation the ovules of the female flowers would
remain sterile and would not be transformed into seed, susceptible
to ultimate germination.

As regards dicecious plants, s.e., plants, each stalk of which bears
flowers of 8(‘)ne sex only, itpis o most rl')emarkable fact that male plants
grow in the same localities as female plants; this arises from the fact
that the seeds from which these plants are produced contain the germs
of male and female plants in almost equal numbers. Male plants all
bear flowers in abundance. The quantity of pollen secreted t}le(a;'eln is
therefore large, and the pollen having arrived at maturity 1s carrie ;v:nﬁy
by attraction and dynamio affinity, assisted by its lightness ta.n e
breeze, on to the stigmata of female flowers which it unp};egna els.

This being the case, does it not stand to reason that i wefp a.ce;hon
the stigma of a femalo flower the pollen of a male flower of another
species, but of the same family, that is to say, having in the'st.ructgrﬁ
of its organs of generation much analogy with those which dmt'mgnllls
the species of the female plant, it i probable, and almost certain, that
we should obtain by this cross the seed of a new and otgmposltg
plant, that is say, a hybrid plant, thh will participate in the olrm a,nt

ualities of both the different species which have furnished the elements
” ltIsnng:cllatlt%?é mode of crossing is well-known and practised by
hortioulturis,ts, who daily put in_to practice this _process off artificial
fecundation to facilitate the obtaining of new hybrid plauttﬁ o Bil com}
posite nature. They arrive at tﬁls x:e:}ilt fby trtxilnb;‘rg;t:(x}?egs ofewg?clfltlh gy
. . o ,
ope species on to the stigma of the pistil o m}l)ofore B oaing o the
have out the stamens before matunty, & ¢, be : og of the
1 hers. As a consequence of this cross a large
E;lll);?(io p?:flts are produced in gardens which offer us numerous
new and beautiful flowers and ornamental plants.

Itis by acting thus by analogy, though also according to other-

" rules to be observed in regard to the animal kingdom, that ‘v(;e fhz}v!e
obtained, and may obtain whenever we yva,nt, by the pross-bree of the
- hare and the rabbit, a new hybrid species called leporine. ; o

The leporine inorease and multiply ad infinitum, andIoim a n(*m
species of themselves. This is not a rare oocurrence, and ave 8 on
instances in the establishmente of several amateurs of the leporine W :
rear them in large numbers. They are all obtained from one singie
cross-breeding, and their offspring increase and multiply to any
extent. - ~.

v once again, iﬁ is desirable to observe that this in@eﬁnite increase
‘of thi#'new species canuot be obtained, either umoug animals or among

. it is rgasonable to conclude that it would be rational to apply this s]‘ZStem

‘whereas the white nettle, or Bwimeric Nivea

" ‘specially distinguished for the beauty of its fibres, which are of a fine-
imess, strength, and lustre which surpass by far the strength ands lustre
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plants, unless great care is taken to effect the oross only between
animals or plants very analogous and similar. " B
It is by observing this fundamental rule that we have sucoeeded i
improving certain breeds of horses by well selected crosses. The same
rules apply to cattle—cows, sheep, &c. - The same again to fruit-troes,
so far as regards crosses between pears and apples. .

- As soon as the analogy lessens between the two elements which
form the couple, the offspring of their cross are no longer reprodudtive
after the second generation, or perhaps the cross fails and remains sterile.”

But in addition to this general rule, it should be borne in mind

that while observing its principles, it is of much importance to make
good selections of the subjects with which we intend to experiment;
either in regard to animals or plants. Indeed, no one can ignore
how much the physical qualities of the male exercise influence over
the nature and constitution of the female ovum which it impregnates
and modifies to some degreo by introducing therein the germs which
contain the essenco of its own physical qualities. ; :

Indeed, this fact is sufficiently proved by daily experience. It is
for this reason that strong and well proportioned stallions are so care-
fully selected for studs, and that agriculturists value so highly strong
and fine bulls.

Oue among the most striking instances of this kind within my
knowledge, and one which I have seen and witnessed frequently, is the
great modification of breed and of physical qualities resulting from a
cross between the ewe of the North Holland provinces with the English
ram with long and fine wool. These rams, which are superb and seleot
animals, are purchased at very high prices, even at 10 or 20 times the value
of a ewe. The sheep produced by this cross-breed are considerably
superior in value to those of the aboriginal ‘race. Indeed,the new
or mongrel race produced by this cross is” much stronger, more solid
in flesh, and produce a longer, and finer wool in more abundant quanti- "
ties. They subsequently increase and multiply to a greater extent.

These observations being quite acourate and precise, I consider that

to the cultivation of the white nettls, in case this plant, which thrives

- i high temperatures, should fail in the north of Europe to produce as

luxurignt a vegetation as in the middle of Europe, and consequently

:ao,uld “be condemned as not sufficiently strong and robust to be

Vautageously oultivated in the north. ~This evil might probably be
‘pemedied by crossing this plant with another species of the same family,
but ¢f:a more robust nature, and one which thrives well in the north of
Europes I refer to the beautiful Tuscany hemp, the plant of which in"
Belgium attains a height of about 10 feet, as may be proved by inspect-

.ing the stosks depofited in the musoum of Melle, which belong o

plants sown and ¥n in the fields of Flanders.

- The Tuscapy hemp, which is the finest known, has still its defects
in common with all kinds of hemp, and thatis that the fibres are not fine
enough, nor supple enough to make a suitable substitute for fine flax ;

» 18 on the ‘contrary

5
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of flax. A few plants of the white nottle, which do not lower except
in tropical climates or in hot-houses, may be eagxly oultivated in well
manured earth in green-houses heated to 30° cemtigrade. At the
same time the Tuscany hemp might bo sown in the same grecn-house,
and adjoining the white nettle. At the:timo of the Howering of the
- hemp, and before the flowers are full blown, all the male flowers
shongd be out away. And then it would only remain to imprognate tlie
fomale flowers by shaking over their stigmates the pollen of the male
flowers of the white nettle, or similarly to impregnate tho fema.l% flowers
of the white nettle with the pollen of the male flowers of %he u;cat;)xiy
hemp before they are mature. From this oross we might ]f)ro \z
obtain a mixed nettle of & more robust nature, or the soed_ o s: ntehe
mixed or hybrid hemp. dﬂm year tfoll(.)wmg thzn é\‘xx;f‘ll'ial;lr;  the
i gown to increase
nGWIys Obi?sm:g ::ﬂd elzlxlt*gxt. 0VVo might thus obtain a hen:ip Elunt&,
l'!';’(‘Xlucmg finer and more valuablo fibres, which might sap 1?; t?x?m
fepluce flax, and with ud}\lltmtuge fgoo, ?s stlfngz];}: fl:o :11?]1:2 il;?olomenoies
' orcover, hemp sufters less than >
gl;ll?iﬂva:;i;zlil:};mn:)f {he scasons, whilo the yield in fihre of the hemp pl

i t. I trust that
is ordinari iold obtained from the flax plant st
e dox:\]f)llgcg:ﬁléy 1\(\)'ill (;ind amateurs who may be in a position to

gm&%g‘ﬁm more conclusive and formal by well directed nnd fruit-

ful ezigo:vig:ﬁr&tsl.)o more difficult to foreeast by analogy whether we

vodi imi avstem of cross, the means
should sucosed in finding similarly, by sny sytein o SRR 8 FRECS
' °{mim¥;°ﬁ“8 “‘Bodzt}ﬁe bf;f:l’d :;(t‘ggq qxlx:?)ro robust and resistent to the
obtsining uew and hy as k of inseots. In the first
inclemencies of seasons 98 well as :otilhe ?ﬁﬁ snalogous and belong.
place it is not casy to find a plant thorouglly the flax plant, even
mg to the same family as the flax plant. Because '10} P ’rth
*if it bears some analogy to tho white nettlo and tho hemp, neverthe-
less does not belong to the large family of Urticew. The flax, on the
. contrary, belongs to the species Liliaceee of the family of Geraniacee. It
_, i8 a dicotyledonous pentandrous plant, that is to say, it has five stamens
" with hermaphrodite flowers, i.c., having in ench flower stamens as well
a8 pistils. Moreover the flowers are regular, and each flower contains five
‘pistils and as many ovaries, and these together constitute the capsule.
‘Each of these capsules of five ovaries or loculaments, contain two
- seeds, or in all twenty seeds, supplied each with a double endosperm.
. 'The endosperm is the white mucillaginous portion which partly vovers
the embryon or seed. The seed is composed of three distinct parts, the
cotyledonous body ; the female nutritive sperm of the roots; and the.
plumule at the time of generation. The cotyledonous body performs the

same functions in regard to seeds and plants as the albumen or white of an '

egg does for the egg which contains it. It nourishes the young chicken
which is being formed and developed. The fomale nutritive sperm of
the roots at the time of generation forms the roots; and the plumule
at the same period serves to form the stocks, leaves, &c. )
Moreover, the flower is formed of a monosepalous calyx ; that is to

say, having the five leaves or sepals of the calyx awif soldered together
and ncf’separate. ‘ '

- following :—

. These five divisions of the calyx of the flower are oftem unequal
in structure and prolon%-qd to a common base in dne single spur. a'ba
corolla, or interior envelope of the calyx, is similarly dividefu;nbo five
equal or unequal petals. The petals-are the divisions of the' .corolla
as the sopals are the divisions of ‘the calyx . . Co
.. The sepals of the oalyx are often twisted or fluted in spiral form
;‘.‘u]:!tabove the opening of the calyx. The aiglets'of the petals are whita.

whe five stamens are either free or united by their filsment;. Moreover

«4tiibyrare hypogynous, that is to say, placed above and around the pistils.

In short, the principal constitutional distinctions hetween the fami y
of Geraniace, to which the flax belongs, and the - Urticere are the

Wk,
(1.) 'The Urticee have perigynous flowers, that is to say, ﬂl;st Bir ..

stamens are inserted over the calyx while the Liligcoan are

bypogynous, that is to say, the staméns are placéd: belo
the pistils. T ' Cn

(2.) The flowers of the Urticem are unisexual, that is to say, that
each flower contains only either the male or the female
organs, and never both sexes in one flower, and they are
monacious or dicedious, that is say, that flowers of one sex
only grow on one stock ; while the flowers of the flax are

hermaphrodite, that is, that each flower contains the organs
of both sexes. '

- ;h[breover, the Urticew and the Liliacew, both belong to the great
division of dicotyledonous plants. It cannot, thersfore, be formally
asserted & priori, that the constitutional difference between these -two

families is 8o marked s to render any cross between them impassible.

To make certain, the shortest way would. be to try the experiment.
For this purpose the blossoming of the flax, which takes place in June,

. ;8bould be artificially retarded, by sowing later in hot-houses, so that the»

lossoms may not show themselves till July, the time when the hemp
-.snd the white nettle blossom. If this first difficulty is surmounted, o -
+88 t@ obtain flowers on both plants simultaneously, it would then be
- negasgary at that time to cut tEe stamens, or only the pollenic anthers °
of the flax flowers as each flower opens, and then to impregunate the
pistils of the flax flowers by shaking over their stigmates the pollen of -
the male flowers of another textile plant, for instance, the white nettle,
the fibres of which are finer than the flax or hemp. .

-+ & this- cross is fruitful, the seeds which are thus formed can be
sown in, the followix;g Yyear, and the fact would soon be established how -
far we hayve advanced in agriculture and industry by the multiplipation
of this hybrid glant. ' .

It is hoped that some amateurs will try serious and careful experi-

ments ig this direction, and that they will publish their results, in order
to settle this interesting question. ‘
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of flax. A few plants of the white nettle, which do not flower except
in tropical climates or in hot-houses, may be easily cultivated in well
manured earth in green-houses heated to 30° centigrade. At the
same time the Tuscany hemp might be sown in the same green-house,
and adjoining the white nettle. At the:time of the flowering of the
. hq!n}i, and before the flowers are full blown, all the male flowers
should be cut away. And then it would only remain to impregnate tlie
female flowers by shaking over their stigmates the pollen of the male

flowers of the white nettle, or similarly to impregnate the female flowers.

of the white nettle with the pollen of the male flowers of the Tuscany
hemp before they are mature. From this cross we might probably
obtain 2 mixed nettle of a more robust nature, or the sced of a new

.. mixed or hybrid hemp. The year following the experiment, the
newly obtained seed may be sown to increase and multiply this

_ new species to any extent. We might thus obtain a hemp plant,
ptoducing finer and more valuable fibres, which might sapplant and
replace flax, and with advantage too, as the hemp is more robust than
the flax; and, moreover, hemp suffers less than flax from the inclemencies
and variations of the seasons, while the yield in fibre of the hemp plant
is ordinarily double the yield obtained from the flax plant. I trust that
these practical reflections will find amateurs who may be in a position to
mske them still more conclusive and formal by well directed and fruit-
ful experiments.

It would be more difficult to forecast by analogy whether we
should succeed in finding similarly, by any system of cross, the means
of improving also 'the productive qualities of the flax plant, and of
obtaining new and hybrid species more robust and resistent to the
inclemencies of seasons as well as to the attack of inseots. In the first
place it is nof easy to find a plant thoroughly analogous and belong-
ing to the same family as the flax plant. Becauso the flax plant, even

*if 1t bears some analogy to the white nettle and the hemp, neverthe-
less does not belong to the large family of Urficew. The flax, on the
contrary, belongs to the species Liliacee of the family of Geraniacee. It
is a dicotyledonous pentandrous plant, that is to say, it has five stamens
with hermaphrodite flowers, 1.e., having in each flower stamens as well
as pistils. Moreover the flowers are regular, and each flower contains five

istils and as many ovaries, and these together constitute the capsule.

ach of these capsules of five ovaries or loculaments, contain two
seeds, or in all twenty seeds, supplied each with a double endosperm.
The endosperm is the white mucillaginous portion which partly covers
the embryon or seed. The seed is composed of three distinet parts, the
cotyledonous body ; the female nutritive sperm of the roots; and the
plumule at the time of generation. The cotyledonous body performs the

same functions in regard to seeds and plants as the albumen or white of an

egg does for the egg which contains it. It nourishes the young chicken
which is being formed and developed. The female nutritive sperm of
the roots at the time of generation forms the roots; and the plumule
at the same period serves to form the stocks, leaves, &eo.

Moreover, the flower is formed of a monosepalous calyx ; that is to

say, having the five leaves or sepals of the calyx as if soldered together
and nct separate. ’

.should be artificially retarded, by sowin
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These five divisions of the calyx of the flower are oftém nne%x;i

in structure and prolonged to a common base in 6ne singles

t

le spur.:
corolla, or interior envelope of the calyx, is similarly dividetimitnto five’

equal or unequal petals, The petals are the divisions of the’ corclla
as the sepals are the divisions of ‘the calyx, - . ST

- The sepals of the calyx are often twisted or fluted in spiral form

just above the opening of the calyx. The aiglets'of the petals ave whita.

'he five stamens are either free or united by their filament; moreover

~tibytare hypogynous, that is to say, placed above and around the pistils.

 In short, the principal constitutionsl distinctions between the family

of Geraniacee, to whioh the flax belongs, and the -Urticeee are the

following :—

Syt .
(1.) The Urticee have perigynous flowers, that is to ss ,ﬁh;t"f.hgir R
stamens are inserted over the calyx while the iligcom are

hypogynous, that is to sy, the staméns are Qlaoﬁ«bpkqw
the pistils. L o
(2.) The flowers of the Urticem are unisexual, that is to say; that
each flower contains only either the male or the female

organs, and never both sexes in one flower, and they are -

moncecious or dicedious, that is say, that flowers of one sex
only grow on one stock ; while the flowers of the flax are
hermaphrodite, that is, that each flower contains the organs
of both sexes. ‘

Moreover, the Urticeas and the Lsliacew, both belong to the great

division of dicotyledonous plants. It cannot, therefore, be formally
sseerted @ priori, that the oonstitutional difference between these two

~ families is'so marked as to render any cross between them impgssible.

. To make certain, the shortest way would be to try the experiment.
For this purpose the blossoming of the flax, which takes place in June,

lossoms may not show themselves till §uly, the time when the hemp

-mnd the white nettle blossom. If this first difficulty is surmounted, so

+a8 to ohtain flowers on both plants simultaneously, it would then be
. neodagary at that time to cut tE

of the flax flowers as each flower opens, and then to impregnate the
pistils of the flax flowers by shaking over their stigmates the pollen of

the male flowers of another textile plant, for instance, the white nettle,

the fibres of which are finer than the flax or hemp.

<+ bf this cross 18 fruitful, the seeds which are thus foimetl‘ can be -
sown in, the following year, and the fact would soon be established how

far we have advanoed in agriculture and industry by the multipligation
of this hybrid plant. ' .

" It is hoped that some amateurs will try serious and careful experi-
ments in this direction, and that they will publish their results, in order

_to settle this interesting question.

later in hot-houses, so that ther

e stamens, or only the pollenic anthers

Jovn
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RETTING FOR THE PURPOSE OF DISINTEGRATING FIBROUS
STALKS, SUCH AS FLAX, HEMP, AND CHINA GRASS.

Tur process of retting in still pools and in running streams is
suffietently well known and has been described by several authors, and
espedially by M. DeMoor d’Alost in his treatise on the cultivation of
flax;edited by H. Terlier at Brussels. It is therefore unnecessary to
-enter here into details on this subject. . )

- 7% . Th will be sufficient to bear in mind that in many oou_ntnes still
pools-or running streams do not exist. In such cases it becomes
necessary to provide artificial egency for retting, by constructing large
masonry basins or vats. In other countries, again, rettidg 1n running
streams is prohibited. And, again, it frequently happens that the water
of looal streams or stagnant pools is not suitable fort epu?ose. Some-
times the current of a river is too strong, and there would be danger of
the stalks and all other materials being swept away. Or the water
may be too impure, calcareous, ferruginous, and too saturated with
sand and mud, and all these substances harm, impede, and at times
prevent the retting from taking a suitable course.

To obtain a good result of rettin% of the stalks of fibrous plants,
we should have to secure as far as possible a stream of moderate force,
with clear and transparent water; an aluminous, clayey, or argillaceous
and fatty bed will do no harm, but rather benefit the retting. .

Retting cannot be carried on in frozen water, nor in water in
which the temperature is above 40 degrees contigrade. The most
suitable temperature of water to ret rapidly is 20 to 30 degrees centi-
grade, and the reason for this is that retting in its escence, and by its
own nature and action cons:itutes, scientifically speaking, the acetio
fermentation of the cortical sap which causes the fibres to adhere to each
other and to the ligneous part of the stocks.

The sap of plants is like the sap or substance of seeds, composed in
variable proportions of starch, vegetable gluten, and a certain propor-
tion of nitrogenous and sticky resin.

At the temperature stated above, the vegetable gluten decomposes
and is transformed by fermentation (that is to say by oxidation of the
amylaceous and hydrocarburetted matter) into vinegar or acetic acid.

Dr. Jules Lemaire of Paris has proved, in his clever work on phenic
acid, that fermentation in itself is not a chemical reaction, arising from a
simple molecular a$traction, but on the contrary, that alooholic, acetic,
or putrid fermentation, no matter at what stage, is the result produced
by the vital action of infinitely small, but welyformed and living insects,
quite visible with the solar microscope. They are called ‘ferments.”

e
-
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These insects cannot live and multiply except at the same temperature .
at which other living insects exist; and this explains why retting is
better performed at a temperature of 20 to 30 degrees centigrade.

To obtain fermentation it is therefore necessary to have—

(1) A fermentescible nitrogenous matter, such as gluten, which
e exists in all vegetable saps. :

(2.) Water in sufficient quantity.

(3.) Contaoct with air.

(4.) A suitable temperature. .

To obtain an alcoholio fermentation, it is necessary, in the first place,
that the amylaceous or hydrocarburetted matter should by maturation
or saccharification have been previously hydrated and oxygenated, so
that by this process only it should be rendered .suﬁcianﬁy sigh in
oxygen to undergo alooholio fermentation. = . -

1t is thus that starch-makers, who crush and ferment the flour,
without any other preparation, obtain the following results :— . ,. ..

(1.) The decomposition of the gluten, which is absorbed. by the -
ferments which separate it, feeding themselves and converting it into.
myriads of microscopic ferments which separate themselves trom the
starch or amylaceous matter. Now, according to M. Pasteur, the solid °
particles dritted by the atmospheric air are the origin of all vegetable
aud animal productions which exist in fermentations. These particles,
examined hg the solar microscope, are really amorphous particles,
constantly associated to corpuscles, of which the form, size, and structure
show that they are organized like the eggs of the infusoris and sporules
of the mucedines.

(2.) Solid particles of amorphous matters, drifted by the air, exist
everywhere, and as soon as they meet a suitable medium for their hatch-
ing, are rapldly developed. In the feculw, at the time of fermentation,
the hatohiug and multiplication of ferments take place at the expense of
the nitrogenous portions, or the gluten ; while by the absorption of the

gen of the air, and the decomposition of water, the ferments oxidize

" at:the. same time a portion of the starch, and transform it into acetio

:aqid. This partial transformation of the starch causes a waste or loss
of the amylaceous matter. If the starch were not subsequently
washed and precipitated, in order to separate it from the ferments, these
insects, 10 continuing to oxidize the starch, would gradually transform
it before long wholly into vinegar.

Whereas . starch-makers only use flour to obtain dry starch;
brewers, on the contrary, use the wheat seed to dissolve the starch first,
and then to obtain aleoholic fermentation, and this gompels them, in
order to obtain such a result, to subject the seed to two preliminary
operatious, firstly, to oxidize the gluten by transforming it into
diastasis by the effect of the germination of the seed; in fact the
oxidized gluten can then act as a substitute for the acids, helping
thus, secondly, the natural saccharification of the starchy or amylaceous
matter of the seeds; because, to prevent the amylaceous matter from
fermenting acetically, brewers are obliged at the omset, and before
the fermentation begins, jo saccharify it. This proocess is called in
alang’ language, and as a purely conventional term, if.French
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“ maltager,” instead of simply calling it * saccharification” This
saccharification and hydratation of the amylaceoys matter is obtained b
heating it in water at 60 or 70 degrees C, either with a little acid, or wi
diastasis. After the starch has been saccharified and rendered soluble,
it can. be made to undergo aleoholic fermentation as soon as the
temperature is lowered to 25 degrees C; because, as soon as the diastasis
or nitrogenous matter mixes with it, the ferments develop themselves
and transform the diastasis into yeast, at the same time oxidizing and
transforming into alcohol the farinaceous matter saccharified. )

These myriads of ferments, which always live, increase, and multiply
rapidly, absorb air as well as a good quantity of the hydrocarburetted
compounds contained in the sap and flour. pr, in brpathmg they
throw out the carbon in the form of carbonio acid, which is at the same
time formed by the simultaneous absorption of the oxygen of the air
and the carbon from the amylaceous matter. It, then, ghe.alo.ohoho
fermentation is not stopped at the proper time, and the liquid is not
shut out from contact with the air in order to stop the prooess of ferment.
ation which always still exists in o latent state, if these precautions
are not taken, fermentation takoes its course, and continuing its wor_k
it transforms gradually the liquid of the aleoholio bath iuto acetio
formentation; that is to say, if the aleoholic fermentation 1s not
moderated or entirely stopped, the continued oxygenation which results
ends by transforming it into an acetic fermentation. Moreover, if the
liquids in process of acetic fermentation contain wuch nitrogenous and
glutinous matter, the ferments increase prodigiously, and .then on_ly
* the neutralization of the nitrogenous substauces, or the exelusion of air,
can prevent the acetic fermentation from turning rapidly into putrid
fermentation ; because the more active the fermontation, the more
rapidly does the oxygenation increase, and equally rapidly do the
hydrocarburets which naturally exist in the liquid weaken and dis-
appear in the form of carbonic acid_produced by the active breathing
of the myriads of ferments which exist in all processes of fermentation,
and which visibly inerense with surprising rapidity. This I have seen
with my own eyes in drops of liquids in course of fermentation when
examined with the solar microscope. As they increase and multiply,
they increase the oxygenation and transform the fermentescible
substances which are in the liquid.

* " Aleohol is composed of —

Carbon ... e 52
Hydrogen .o 13
Oxygen ... .. 35

100

* Vinegar is composed of—

Hydrogen o, - . 6
Oxygen .- . 46

" 100
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Aleohol, therefore, as shown above, is richer in carbon and hydrogen
than acetic acid, but the latter is richer in oxygen. The transformation
of aleohol into vineghr by the agency of ferments is therefore a
decarburation and at the same time an oxygenation of aleohol.

‘When putrid fermentation occurs, it is evident that the proportion
of the protective hydro-carburets contained in the bath has considerably
diminished, and that the equilibrium is destroyed. From that moment
‘the ferments absorb, oxidize, and convert the remaining substances

_ into new comfounds, some volatile others stable. There then takes

place a general decomposition, and ordinarily more rapid when exposed
to the air. Putrid fermentation throws out, among its volatile produyets, .
a large quantity of carbonic agid, ammonia, sulphuretteq hydrogen, and
acetio acid. There remains ultimately only a kind of Aumus of which
all the nitrogenous and fermentescible matter has successively been
decomposed and has disappeared almost eutirely. The deposit which
remains consists (according to the substances in process of decomposi-
tion) only of some oxydes and metallic and alkaline salts and sometimes
of a little ulmen or carbonaceous substances.

I have said above that the saccharification of amylaccous matters is
3 process of hydratation, and at the same time of oxygenation, and my
statement is justified by tho two following formules :—

The fecula of barley is composed of —

: A C1 H1o0 05
Whereas -soluble sugar or glucose, to which this feoula is transformed
by the operation of saccharification, is composed of—
C12 1114 07
The transformation of feculous and gummy matters into sugar is
therefore a simple assimilation of the principles of two atoms of water
absorbed by each atom of fecula or gum under the influence of a
temperature of 70 degrees C, and this is done in comparatively a short
space of time, from two to three hours.
1t is most remarkable to what extent organic transformations
modify and change their nature completely at different temperatures.
For instance fecula.

(1) At a temperature of 20 to 30 degrees C it ferments and
produces vinegar or starch.

(2) At a temperature of 50 to 80 degrees, and particularly
at 70 degrees, it becomes hydrated and saccharified and
i8 transformed into sugar.

(3) At 100 degrees it will only make starch.

(4) From 150 to 200 degrees it will be transformed into
transparent and fluid dextrine.

The variation in product which is obtained at different tempera-
tures is well worthy of attention. These divers results also show that
the determining action of each transformation has also a different cause
for each of the divers transformations, varying according to the tem-
perature. )

I have endeavoured in a foew words to explain at once (1) what
fermentation in general is; (2) what distinguishes alcoholie fermentation
from acetic fermentation ; and again the latter from putrid fermbatation.
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These general outlines will suflice to make it understood that, in the
rotting of flax, the usual fermentation of the sap which incrusts the
stalks of the flax and other fibrous plants, the first fermentation which
takes place, and the only one which is useful, is acetio formentation.
But the contact with air and the large quantity of gluten and
of nitrogenous gum contained in the sap causes the acetic fermentation
to degenerato partly into putrid fermentation, owing to tho causes
ahove indicatod. The last fermentation is superfluous and has the
disadvantago of emitting a vory offensive adour, arising from the escape
of ammonia and hydrosulphuretted acid. Apart from depreciating, moro
or less, the quality of the fibre and muking it lose its strength, putrid
fermentation attacks also the cellulose. =1 have reason to.beheve tl.mt
I am the first who has enunciated this theory of the intimate action
or process of retting, which, confined to its usoful action, should only
effect a decomposition of the sap or gummy-resimous substance, {H‘Id
destroy its gluten or vegetablo albumen which makes the fibres
adher¢ to ono another. With this objeet, we must ferment or ret
acetically, taking caro to avoid the development at ‘the same t.lmet}of
putrid fermentation, which always occurs in empiric 'mtt'lflilgllm 13
open air. 1 have studied the manner of confining sme]ntx cally an
industrially the process to its ui%elful a;:::;(::i,o :&dnggvg 10 same tun:a
idl inconvenience I have C
avmdfg;'{gelt'h(:xgttlll?:ous experiments 1 have been able, on p!.'lnoll.ple,u&;i
ostablish the fact that ocarbon, sulphur, and clay, or, 1n heu of

the latter, alkaline salts such as chalk, used in proportionate ‘'quantities,: .

i f maintaining the action of retting to acet:
Feors:;(\:r?tatt}ifn,pr:gﬁorcftl'eivgiding putrid'l?}al:mentaittiou_ uatl;g ::S?lyoﬁl‘f:(si;e
ich empirie retting emits. s result will -
:Eio(:(llrsif“;:l;cll;egr 1[1)1 mind th(% following chemical princxples;)rtion of the
(1) Clay, or alkaline salts, u.bm_)rb a large p lon of tho
acids which are formed during the process of fermen
i d retting.
(2.) (;x;.?t())gu?zl:?vell as egrtain carburettod sg.lts, have a strong
" decomposing action on the ammonia and hydrosul-
phurots which emit such 113useous O(tl.ou{ls. a .
n seeks hydrogen and energotically decompose

\ m})ﬁiafafcmgid cxllxr;(;rosulphure{s b?y absorbing their hydrogen with
i;‘vmliich it forms hydrocarburets. From this important d'ecomposltx‘on_, it
follows that the nitrogen of the ammonia escapes without emitting
offensive odours, and that the sulphur o_f the hydros_ulphurets escaping
in its nascent state forms with the alkaline sali;s, which are added to @he
bath, alkaline salphurets which remain dxssoh{ed. _I.‘hese alkaline
sulphurets have besidesa most remarkable decomposing, discolouring, and
deoxydizing action on nitrogenous, gummy, and albuminous substances,

and also on metallic salts. .
-Bulphur, by its affinity for oxygen, decomposes the colouring or
other metallio salts by absorbing their oxygen, and precipitates the
colourless basq, or the base of metallic salts; whilst other parts of
nascent sulphur decompose the nitrogenous substances, and w1th.them
form compdtgds highly soluble in water, as I have before shewn in my

treatisesdn blvaching with sulphurets.

2
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But it is clear that, to arrive at this result in practical experiments,
we must guard agginst the total loss of the chemical agents used in the
operation, and the loss would inevitably occur if the operations were
carried on in running streams or in muddy ditches.

It is, therefore, -absolutely necessary to carry on the operation
in reservoirs or mesonry vats, in which the fibrous matter can be
retted. If these reservoirs or vats can be covered with planks or folding
doors, so a8 to prevent the direot contact of air in. the bath, so much
the better.

Pulverized sulphur should be boiled with soda, clay, or lime in
a vat by means of a serpentine tube in order to obain alkaline poly-
sulphurets in the manner I have indicated in my treatise on bleach-
ing. A small quantity of this alkaline polysulphuret (about } to 1
per cent. of the weight of the stalks to be retted) should be put into
the retting bath. An equal quantity of finely-powered charcoal
should be added.

By this means it is surprising how, at comparatively trifling cost
and with less water than otherwise, superior retting may be obtained
without inconvenience, a really good retting' rendered industrial and
rational which succeeds even with water not of the very best, as the
salts which it contains are neutralized by the means of the agents
employed. To ret rapidly it is only necessary to keop the temperature

AP 'the bath to 25 degrees by means of tubes heated with steam having
an exterior opening, or with any apparatus for heating water.

.~ It would be an advantage if on one or other side of the reservior a

Nittle space were reserved to fix a small paddle-wheel so constructed as

to revolve in the bath. It would have the effect of keeping the bath in

motion by a continuous artificial ourrent. This makes the retting

more regular and uniform.

The expenditure in ingredients is trifling and insignificant when
compared to the results produced. But the initial outlay in starting the
establishment on this system is large. In fact the expenditure under
this head may be likened to the initial expense needed to establish a
filature as compared with the first outlay for spinning with the hand.
The latter soarcely needs any installation, but it only produces results
very inferior to spinning by machine, .

I consider that this method by its rational simplicity doee away
with_every difficulty. that may exist in any other system for establishing
suitable factories everywhere for cleaning*fibre. ~ It is the presence of
obstacles and difficulties which have hitherto prevented the establish-
ment of such factories everywhere.

As soon as we can find the means of retting in masonry vats with a
comparatively small supply of water, we are certain to find everywhore
sufficient water in wells from which we might pump whenever occasion
required. The abovementioned ingredients which I have added to the
bath cause the retting to progress rapidly, and the alkaline sulphurets
which are a part of the bath absorb the products arising’ from fermen-
tation, and the water remains comparatively cleaner. and is less
surcharged and saturated with heterogeneous substances and fermenta-
tion progresses regularly and without-inconvenience. To -o8TTy on the
operations on a large scale, the simplest way would be to eonst¥-act the

6
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wats one after the other the whole forming a long rectangle, divided
into compartments of about six foet square and being, also six foet deep.

The masonry walls of the vats should begin about three feet above
ground in order that an opening may bo left at the bottom of each to
allow the foul water to run out after each oporation. These openings
should be fitted with wooden taps; but in case this is not possible, a
portable syphon will answer the purpose of drawing out the water.

A long pipe placed ahove the vats with a tap fitted beforo each
vat will serve to conduct the water from a reservoir or well.  The water
may be pumped up by a small windmill or 2 small and inexpensive
vertical engine.

The fibrous stalks are kopt under water hy means of transverse
woodon beams. Theso beams are held down at their extremities by
means of a sort of anchor built into the walls of the vats and of which
only tho top rings are visible. Into these rings the ends of the
beams are placed. As soon as all the stalks are properly placed,
the vats are covered cither with folding doors, or with planks, or
straw, and then fermentation doos not delay to declare itself. Putrid
fermentation being stopped the danger of over-retting or rotting
is not to bo apprehended. In a fow days tho retting will have been
completed. The rotted stalks are then removed and (lrleq, 01ther' in
sheds on trollis-work shelves, or by placing the stalks pyramid fashion
on the ground as is done by flax retters along the borders of the Lys.

A second retting is sometimes necessary when the first is considered
insufficient. .

After retting and drying, the stalks are ground and softened in a
flax grinder and the wood of the stalks removed. A course of peeling
completes the process of disintegrating this fibre. It ouly then remans
to offer the produce to filatures for the purpose of being combed out
and spun  There is then we see the means of carrymng on almost
anywhere and everywhere tho retting of toxtile .stu.lks_, methodically,
and regularly, and without inconvenience, by following the above
instructions, -

This mode of retting has also a double advantage of furnishing
manure for the soil with the water used for retting whloh. has little or
no stench. This manure promises to restore to the eoil a la.;:ge P’:‘l"
portion of the elemeuts withdrawn from it by @he cultivation ;) ?]:.2103
plants, and thus to euter into the list of agricultural prmc&)o?lsﬁr:l 8
by distinguished agriculturists, among whom I may "‘;“im IV ¢ ?t’ll N
Comte de Gasparin in his treatise on agriculture Vol extiles,
pages 323, 331, 835, 336, and especially 337 a8 conclusion. o

The filthy water from the vats has a slightly sour smoll, Whlc}‘l 18
the natural result of acetic fermentation, but 18 not du}agreeuble. This
water which contains in golution, the substances composing the sap or the
glutinous substance rendered soluble and decomposed by fem'lel_ltatwn
1s evidently an excellent manure. To reduce it to poudrette, it is only
necessary to allow the water to run out into cisterns and to add thereto a
little lime which will absorb the acids and precipitate the metallic salts.

It would then remain to pump or draw out the water from the top

after 24 hours standing, and collect the fertilizing poudretle from the
botton. of the cistern.
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NEW BELGIAN GRINDER.

—_——

For grinding hemp, breaking and grinding stalks of the flar and olher
Sibrous stalks of various plants after retting. Prize medal, Havre
Luhibition, 1868,

. Tus machine excels all others hitherto constructed for the purpose.
Its great weight and its solidity prevent dislocation of its parts while
it works with great rapidity. The differential or backward movement
which is applied to it to obtain a complete bruising of the flax is
extromely simple. This system does away with the numerous pinions
and wheels of all other similar machines which have the disadvantage
of constantly requiring repairs by wear and tear, and by the breakage
of oogs of wheels which annually involve heavy expense. In the new
system, ouly the strictly indispensable pinions have been preserved, and
the others have been replaced by perpetual screws; the bearings and
oylinders can easily be removed by any workman when they require
cleaning. 'The grease boxes of the bearings have outward openings
only and this prevents the dust from going in.

This new grinder can turn out from 2,000 to 3,000 pounds of ground
flax per diem. The bruising and grinding is so thoroughly performed
that.the flax in being turned out is three-fourths separated from its husk
by which it loses upwards of half its raw weight which falls to the
ground in the shape of pounded straw.

It is then necessary only to administer a fow strokes with a mallet
to remove from the fibre of the flax the last remnants of straw which
still adhere to it. .

But this is not all. This bruising of the stalksof the flax destroys
also the gummy substance which causes the fibres to adhere to one
another, and this process renders the quality of the flax finer and of
greater value. The flax thus worked becomes soft and silky without
losing any part of its strength. .

The final result is, that it doubles the daily outturn of flax
produced by hand-labor, while at the samo time it facilitates labor and
mproves the quality and reduces the loss of fibre. The tow which is
turned out from flax bruised in this new griuder ig notably of much
higher value owing to the separation it has undergono.

Flax, hemp, or Ramie-stripped with this machine arve also softened
and the fibres cleaned without having in any degree lost their strength.

This machine is admirably well adapted to soften hemp and jute
and cau turn out up to 4,000 pounds of fibre per day. Price of the
grinder completo 750 francs—£30. Apply to Monsr. Moerman
Laubhur, at Ghent.



MODE OF WORKING TILE GRINDER.

—_——————-

To grind flax, the stalks are spread out in small handfuls on the
able in front of the cylinders. The staulks are first gathered together
n order to have their base on the same plane. T'o do this, a handful
f stalks is taken and held up vertically, and then stamped smartly
n the table two or three times, and this has the effect of bringing the
iase ends on the same plane. They are then presented to the cylinder
ase foremost. The small handfuls of stalks should be well spread out
o as to havo them separate and along side one another in parallel lines
s far as possible.

In passing between the cylinders the straw of the flax i8 erushed
nd detached from the fibre, and a largo portion fulls to the ground.
Nhen the flax has gone through the eylinders, tho spread stalks are
gain brought out in handfuls by seizinw their ends and gathering them
ogether. These small bundles age then made over to the flax cleaner,
vho completes the operation with a few strokes of the mallet.

Care must be taken in presenting the flax stalks to the eylinders,
nd in receiving them after grinding not to advance the fingers too close
o the machine, or they will be crushed between the cylinders during
heir alternate motion. It is, however, sufficient once for all to warn
he workmen of this danger in view to avoid accidents, which are to bo
eared in every system of machinery when careless workmen are about.

The motion of the grinder is such that the eylinders move forward
» certain number of cogs, and return again backward some cogs less ;
t is this motion that gives the erush. Desides, by this continuous
orward and backward movement, the stalks which pass through the
ylinders are better ground than if they passed under 25 eylinders
vithout the backward movement.

With the adjusting screws which are-over the cylinders, the
ressure and degree of {riction can be varied at will.

NOTA BENE.

———

Ar the time of concluding this pamphlet, I notice a note published
in the Moniteur to the following effect :—

Home DerartMENT, dated the 11¢h January 1870.

1. The Government of India, after communication with various
Agricultural and Horticultural Societies in India, and with persons
interested in the subject, has arrived at the conclusion that the only
real obstacle to the development of an exteusive trade in the fibre of
Rhea, or China grass, is the want of suitable machinery for separating
the fibre and bark from the stem, and the fibre from the bark, the cost
of eﬁ'ectins such separation by manual labour being great.

2. The demand for the fibre is now large, and no doubt might
be extended with reduced prices, and there is a practically unlimited
extent of country in India where the plant could be grown.

3. The requirements of the case appear to be some machinery or
process capable of producing, with the aid of animal, water, or stcam-
power, a ton of fibre of a quality which shall average in value not less
than £50 per ton in the English market, at a total cost, all processes
of maunfacture and allowance for wear and tear included, of not more
than £15 per ton. The said processes are to be understood to include
all the operations performed, after the cutting and transport of the
plant to the place of manufacture, to the completion of the manufacture

- of fibre of the quality above described- The machinery must be simple,

strong, dur?,ble, and cheap, and should be suited for erection at or near
the plantations, as the refuse is very useful as manure for continued
cultivation.

4. To stimulate the invention or adaptation of such machinery or
process, the Government of India hereby offers a prize of £5,000 for
t}}))e machine and process that best fulfils all the requirements named
above.

5. Rewards of moderate amount will be given for really meri-
torious inventions, even though failing to mect entirely all the eon-
ditions named

6. Arrangements will be made by the Goveriment of India for
the supply of carefully dried stems and specimens of fibre separated
from the bark, but subjected to no other process, to mechanical firms
and others desirous of competing, on application to the Secretary to the
Government of India in the Home Department.

7. All machinery, &c., must be brought by the competitors at
their own charge to a locality which will be notified hereafter, probably
in the North-West Provinces or the Punjab, and there worked under
the supervision of their own representatives for a sufficient time to
enable the judges appointed by Government to determine wheéther all
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the conditions namod have been complied with. The prize machine is
to be transferred, if required, to Government at 5 per cent. above cost
price; the patent right in any such machine to be also transferred, it
required, to Government. on the lattor securing to the patentec a
royalty of 5 per cent. on the cost price of all machines manufactured
under the patent during its currency.

8. One year from the date of this advertisement will be allowed
for the preparation of the machines and their transport to the locality
named for the ecompetition; and the trials will then bo made and the
decision of the judges anmounced.  If no invention of sufliciont merit is
received in the above named period to obtain the prize offered, tho
Government will continue to allow machines to be tendered for trial
till the end of two years from the same date, after which, or on the
award of the prize, the offers herein made will be withdrawn.

By order of the Governor-General in Couneil,
E. C. Baviky,
Seey. fo the Gort of India.

Lookineg to the above dates my pamphlet will be too late for the time
fixed for judging the machines unless the time be deferred to a later date,
Howover, considering the nature of the adhesive sap of the Ramio fibres,
a sap which it is necessary to destroy in veder to obtain the end in view,
I state, as a fact (as is besides proved by what is actually going on in this
respeet in China and Java and in our country in regard to flax and
hemp), that no grinding machine ean by itself produce the required
results. Some kind of retting, either preliminary or subsequont, is
indispensible. I think my pamphlet indicatos procisely the way to be
followed in this matter.
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ANNEXURE No. 1.

Mgz. Brrnarpin, Professor of Secionces at Melle, Ghent, who has
given much attention to exotic products, has had the kindness to favor
me with a few interesting notes, which will undoubtedly prove of use
as a reference, aud for this reason I traunscribe them below.

SYNONYMS OF A FEW B®EHMERIA.

Dwhmeria is the generic name of all prickless nettles, and at the
same time it is the synonymous term of some species according
to the Muscum Dotanicum Lugdwo Datavion, anct. C. L. DBlume,
Tugd. 1849,

The following is tho opinion of some authors regarding the
synonyms of the principal species of Bahmeria.

1.—B@&HMERIA SANGUINEA.

The name given by Ilaskrall to this species of the nettle or textile
lant corresponds with the name of Margyricarpus Vimeneus given by
WVedell. It is also the Beehmeria ovalis or Lousolsia ovalis of Miquel,

or the Urtica Sanguinea of Blume. It is also the same plant called
in the Sond Islands by the name of Kapicrit or Kiepierit lumbut, and
in Java by the name of Sarabang Rameh, or in Malay by the names
of Rami, Verang-Veranga. According to Blume there exists a species
called Glabrata, whioh is either the Pouzolsic Montana of Miquel, or a
variety thereof. The Montana of Vou Siebold and Zuceari. The Rulbra
or Minor, that is the Margyricrapus erasperatus of Wedell, or a variety
thereof. The Miror of Gaudichaud, or the Beehmeria microceltis of Miquel.

2. —Baumeria Nivea.

This species has received its name from Gaudichaud, and is called
in the Island of Sond by the name of Iara Musi; in Japan it is
called Siri-So; in Assam it is called Rhea ; in the Marian Islands
Sidziafi; in Sumatra its name is Golni, in Japan Reticulata.

3.—B@&nmERrIA TENACISSIMA.

Like the preceding, this species owes its name to Gaudichaud.
Blume called it Bekmeria Utilis, and Haskrall, Behwmeria Candicans.
It was also called Behmerie Nipea by Miquel, and Urtica Candicans by
Blume; Urtica Tenacissima by Roxburgh;  Ramivi  Majus by
Rumphius. In Malay its name is Rawmee, Rami, or Rumai. In the Sond
Islands it has scveral names, and it is sometimes called Kiparoy,
Kapieriet, Haramay, and Lalakkie. In Sumatra it is called Caloce and
Klooi. In the Celebes Islands its names are Juan, Amboine, Gambe, and
Gumki. In Assam, Rhea, and in Cochin China, Cuy-Gai and Pa-Ma.
In Burmal, Koany-Luong, I-Idi, ovr Kot-Bo-Bo, Koang-Paw. 1n China
there are two kinds known under the names of Yuwen-du (the uettle of
the plains) and Chen-Ma (the nettle of the mountains). 'These are the
two varieties of the P’rovince of Sut-Chuen. But in the neighbouring
Province of Yunan the Yuen-Ma is again sub-divided into two sorts,
viz., Tsing-Py-Mu, black, and Houany- Py-Ma, white. '
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Messrs. Decaisne and Lemaout regard the Bwhmeria Nirea and
tho Belmeria Tenacissima as two different species, whereas Royle and
‘Wedell consider them as one and the samo speeics, i.c., Hooker’s and
Arm’s Bahmeria Nivea.

Dr. Blume is of opinion that the Bahmeria  Trnacissima was
obtained in the Island of Sond by the eultivation of Bwhmeria Nivea.

4. —BaEnveria Seieata.

This species received its name from Thanberg. It 18 also ealled
in Japan Iragusa 8. Aka So. In China Tehou-ma. In the Island of
- ‘ . e .« . . Y e
Sond Varanga, A-kari, Akari, in Japan Licajogja-ma or Vuranga- Tenera.

H—Baumeria LonaGiseiea
Of Blume, or Behmeria Grandifolia of Wedell ; Bawkmeria Maero-
phylla of Von Sicbold and Zuccari; Urtica Macrophylla of Thunberg ;
Urtica Japonica of Linné; Urtica Elongata of Gmelon; Acolypha
Japonica of Houtt. In China it is ealled 7%on-ma ; in Japan Yaiou,
Mawa Soura Siro-so.
6.—DBammrriA CANDIDISSIMA
Of Haskrall, or the Missicssya Candidissima of Blume, who also calls
it Touchardia Candidissima, or thoe Urtica Jaranica of Wodell, or the
Lecocuida Candidissima of Miquel, or the Leucosyke Javanica of Zoll
and Moritz; or the Urtica Candidissima of Blume, or in tho Sond
language Ii/funfur. This plant grows in the mountains at altitudes of
from 3,000 to 4,000 feot.

7.—Ba&rmeria SaniciroLia
Of which Roylo speaks, and which is named iu India Zusera.

8.—BaumeriaA PaLmaTa
Of Ilooker, and of which experimental cultivation is being carried
on in the middle of France.
9.—Banmeria Mavasarica
Of Wedell, or Urtica Aquatica of Moon, or the Maha-Drya-Dool
of Ceylon.
10.—Banyeria Puya
Of Blume, or Muontiu Puya, or Behmeria Frulescens. It is
called Puya in India and Pooak in Nepal.
11.—BEnmeria VERRUCOSA

Of Haskrall, or Margyricarpus longifolins of Blume, or in the Malay
language Urang-Orang, or in Ceylon Gas Dool.

ANNEXURE No. 2.

IN the Journal of Agriculture of Tropical Countries, second series,
volume I, Mr. Bernardin says there ave four types or races of the
China rettle.
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(1.) The white nettle, with green leaves, having their backs of a
silvery white colour, a native of China.

(2.) The same plant transplanted to a damp climate, the leaves of
which are also whitish at the back, but are of a deeper
grey, and more veined like marble. It is to be found
in Japan, in the Phillipine Islands, and in Bengal. -

(3.) The race of Netherlands Indin, of which the back of the
leaves are of an ashy grey colour at the top. .

(4.) A less common race in China analogous to the preceding, the
young leaves of which are either whitish or veined at the
back, but which become of & uniform ashy grey colour when
the leaves grow.

In No. 1 when the stalks are mature they become of a reddish

colour, and ordinarily grow to a height of one foot six inches to three feet.

In No. 4 also when the stalks are ripo they assume a dark colour but
only attain a height of 18 or 20 inches.

The catalogue of the Botanical Gardens of Java indicates only—

The Bwhmeria Candicans of Ilaskrall, which in Java is called
Rameh, and in the province of Palemberg, in Sumatra, K/oci.

Further on this catalogue indicates the Be/meria Nivea of Gaudi-
chaud, named in Java Ramel, and in the province of Palemberg, in
Sumatra, Gohni. -

‘The Bahmeria Tenacissima, or as it is called in Java Rameh Geenong.
According to this catalogue, the Bahmeria Tenacissima would be a variety
of the Bawehmeria Nivea, but this variety would not be the same as the
Beahmeria Candicans of Haskrall. Rameh Genong means Ramie of the
mountains.

The word Rameh in the language of the Island of Sond, and Ram:
in Malay and Riouw, appears to mean plants bearing strings or textile
bark, and eveu simply string. The term Ramel is also applied in Dutch

India to the following plants :—

The Urtica Diversifolia of Blume.

The Urtica Nirea of Linné.

The Urtica Astuans of Blume.

The Corchorus olitorius of Linné (a kind of jute).

The Urtica Rugossissima of Reinwardt (Rameh Coeloes).

Rameh in Java is the Bahmeria Candicans of Haskrall.

SYNONYMs OP-A FEW OTHER URTICEE, THE FIBRES OF WHICH ARE
UTILIZED. "
(1) The Urtica aquatica, vide above, Behmeria Malabarica.
(2.) The Urtica Argentea of Society Islands. Experimental
cultivation of this species has been tried in the middle

of France.
(3.) The Urtica Caraccasana, used in the Sandwich Islands
in making nets. .

(6.) The Urtica Dioica, known in Sweeden, &o.; very good
for paper-making. :
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(7.) The' Urtica (igas or Laportea Gigas of Wedell, which

is thg nettle tree of Australia; the oo, Mao-Mah, and
- Irtaie of the aborigines ; the Ravgoon hemp used for

the manufacture of cordage in the East Indies, and in
New South Wales

(8.) The Urtica Heterophylla, or Neilgherry nettle, called Gofa-

Kakambilya in India, Daon Setaun. ditto Koemis Badak

in tthsland of Sond, Silma-babhur in Tamoul, Hoeroe-

surat in Assam, Seypah or Herpah in Bhotia, Theng or

Tsing-ma in China.

(9.) "I“he Ur/z'qa Japonica, see Bahmeria Longispica.

(10.)  The Urtica photoniophylla, s small leafod nettle in New

North Wales.

(11.) Pipturus velutimes. Dex. of Now Caledonia, or Tjaumoen,
in Java, ’

(12)) :I“he Pz‘plur:{s propingans of New South Wales.

(13.) 'The C(mmil)uf Imli(.-('z, which also belongs to the tribe of the
real Urticcee. The natives prepare from its leaves a
fermented beverage called Bhang.

(14) To the same tribe of Urtica the following plants also
belong.

A.—The hemp, Cannabis Sativa, the cultivati i i
bo inorena in Fanna » the cultivation of which promises

g.——r;I;he hop, Hlumulus Lupulus.
.—The paper treo, Murus papyriferoa, the bark of which is used
for the manufacturing China paper and protty good clot,]l: e o o

ANNEXURE No. 3.

Manuscript report sent b_y the botanist Bhune some years ago to the Govern-
ments of France, Belgium, Italy, and Spain.

I RECEIVED a copy of this report from his son, Mr. Charks Bhune,

Inspector of Forests, Java, and 1 publish it below.
GENTLEMEN,

For some time past European industry has been busy in trying
to .dlscover in the vegetable kingdom some textile material which,
while surpassing hemp in strength, can be used as flax in the manu-
facture of cloths and the finer tissues. Some believed to have found such
a textilo in the New Zealand hemp (LPormium ZTenaz), others in the
fibres of the Pitta (different species of the Agara) or in the Manilla
hemp (Musa textilis), but an impartial analysis soon demonstrated that the
fibres of these vegetables would not answer at all, or at least very imper-
fectly, for what was desired. The New Zealand flax is pergaps not so
strong as the ordinary hemp of the Cannabis Sutiva; and the Manilla
hemp and the fibres of the Pit/a are more suited to the manufacture of
cordage than to the weaving of cloths and other tissues for which they
are alriost of no use whatever.
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During my scientific researches in the Indian Arch\pelago, T had
proposed to myself to direct my attention above all\th \he vegetable
products in which these countries are so nph, aih-‘ th
might be of the greatest use to humanity either in- thep
properties, or for the different branches of industry, er f
economic purpose. It is mnot therefore surprising that the~s
of hemp known by the natives by the name of Lumie attracted my
attention. From time immemorial, and even to the presént day, the
inhabitants of the Indian Archipelago give to the textile matter of
this plant a marked preference in the making of their fishing nets.
Experience has taught them that nets so manufactured are much stronger,
and that water has less detrimental effect on them than on the nets made
with the ordinary hemp. They also make several sorts of vestments
which are distinguished for their extraordinary durability ; but since the
the low price o? European calicos has nearly swamped all indigenous
industry of this kind, the Ramie is no longer used for this purpose.

All that the experience of the indigenous fibres had from the first
led me to conjecture in regard to the high value of the Ramie for techni-
cal uses, has been fully confirmed by experiments made by distinguished
men with the fibre of the Ramie which I was the first to bring into
Kurope. These experiments have furnished the following results :—

(1) That in point of strength the fibre of the Kamie surpasses
by more than 50 per cent. the very best flax. ,

(2.) That it is stronger than the best Kuropean hemp, and is
less susceptible to injury when exposed to constant
wet or dampness.

(3.) That it leaves much less refuse than the best European
hemp.

(4) That it l;tm be spun to a greater fineness than the ordinary
hemp and about to equal fineness as flax, so that the
tissues made therefrom have twice the strength of the
flax tissues and are stronger than hemp tissues.

(6.) In fine, that the Ramie being a more vjvacious plant
produces a much larger quantity of textile matter than
any other plant of the kind yet known.

This induces me to offer a few remarks on this useful plant and on
the mode of cultivating it.

The Bahmeria Utilis of Blume is well spread in all the large islands
of the Indian Archipelego where it is known under the Malayan name of
Rame or Ramie. Tt grows in the shade on a damp and fe-rtile soil, and
both these conditions are happily to be found combined in abandoned
coffee plantations which are very numerous in almost every colony
where the cultivation of coffee 1s established on an extensive scale.
This remark alone will suffice to indicate precisely in what countries the
Ramie can be successfully cultivated.

I incline to believe, without emphatically asserting it, that
with the exception of some parts of Greece, the two Sicilies and
Sardinia, the whole of Burope is not suited to this cultivation which
however might perhaps be successful in some countries of the Caucasus
and will without doubt be successful in the tropical and subtropical,
countries of both hemispheres, where both the physical cbaditions
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mentionod above are combined. T should observe at the same time
that this cultivation succeeds better in hilly or mountainous countries
where there is much and frequent rain, than in the plains.

My reitorated representations to convince the Dutch Government
of the importance of this cultivation, have induced that Government
a fow years since, to try experiments at Java, but they have all turned
out unsuccessful. The reason of the failure is very simple. Rico
lands were solected for the plantations. Now rico lands by their open
position are altogether opposed to the nature of this plant which only
thrives in the shade.

The cultivation of Ramie is carried onin the most ensy and
simple manner, by using the roots of the plants divided in picces.
These are sown three or four feet apart, and it is only for the first few
days after planting that it is necessary to dig and weed the surrounding
soll.  Under the favorable conditions which I have indieatod above
tho plant very soon throws out stalks of from five to seven feet high.
As soon ns the epidermis of tho bark assumes a dark brown hue,
the stalks are cut down in viow to the disintegration of their fibres.
From oxperience it has been proved that the stalks can be cut at
least four times a yoar; and that even in the first year, the first
crop yields four stalks, the second crop gives six to cight stalks,
the third crop from ten to twelve stalks, and the fourth crop from
16 to 20 stalks. The succeeding years are more productive than
tho first. The plants increase at a most surprising rate, like the
nettle at home; but care must be taken to cut the stalks down to
the roots from whence they spring. It will be desirable also, to
hasten the first crop, and not to wut on this oceasion for the perfect
ripening of the stalks, and this is wrged so much tho more, as tho
fibre of the first crop is considered of an inferior quality to the fibres
of subsequont crops; at least the natives do not turn it to any uso.

As regards the preparation of the textile material (of which each
stalks contains as much as a whole plant of ordinary hemp) the
natives aro not very adroit. 'T'he natives of Java are absolutely
ignorant of the manner of destroying by fermentation tho glutinous
portions by which the fibres adhere to one another as in the case of the
hemp. 1Ilero is how they procced in this matter at Java. After
dividing the stalks into two parts by a cut throughout the length,
they remove the bark form which they then remove the epidermis and
the adhesive portions by scraping it with a knife until the fibrous
pelecules begin to appear. This substance is white, with a slight
shade of green. They content themselves with washing this substance
several times in - water, and then dry it, but this manipulation as
will be easily understood is not sufficient to destroy and purgo out the
gluticous matter which adheres to the fibres, and which in the Ramie
18 of a similar nature to the ceoufchouc and to the gummy resinous matter
of the flax. ,

In parts of Borneo and Sumatra where the Ramie is cultivated
the preparation of the textile material is carried on on a little better
systefn. This is the procedure followed in Borneo and Sumatra, which
although susceptible of improvement in many respects approaches closer
to the process adopted in Kurope for the proparation of hemp.
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The stalks of the Ramie collected in bundles are exposed for four
or five days to the action of water to destroy the epidermis of the bark.
Then the cortical Dody (containing the fibrous textile) is taken out and
dried and then oxposed for several days to the dew.

There is then no doubt that this plant is amenable (like the ordi-
nary hemp and flax) to manipulation which destroys the glutinous
portions; in fact the nature of the plant and the structure of its stalks
indicato this sufficiently. And yet it is possible that this manipula-
tion may need some modification in regard to the grinding of the fibres,
either by the natural force of water, or by some machine, and that in
this view we should have to refer to the localities where the plant is
cultivated and where the fibre is prepared for exportation.

ANNEXURE No. 4.

Extract from a notice on Rumie, published by Mr. Herman Grothe at
Berling which appeared in the veciew entitled *“ Verhandung des vereins
Sur Qewerbfleiss in Preussen,” 1869.  May nuwmber.

Tus fibres of the nettle have been utilized from very ancient date in
the Himalaya mountains, and this is proved by passages in the ancient
poetry of the Ramayana and in the verses of Kalidas, whege mention is
often made of the nettle cloth which is praised in these passages for its
beauty and fineness.

There is an interesting mnotice on the tissues of the nettle in the
Brestawer Sanmmlungen, Vol. VI. Roview of November 1873, which
has been copied in the Histoire technigue des plantes de Bohmer, Vol. II,
page 544.

Several authors assert that the fibres of the Dicicu nettle were
formerly used in Picardy for weaving purposes.

Pallas, in the history of his travels in the interior of Russia,
states (Vol. I, page 436) that the Chinese often cheat the Russians by
selling to them as silk-damask stuffs made with the warp of the nettle
fibre and the woof only of real silk.

Some further details on tho nettle will be found in a notice
by Hophner in the Magasin Helvetique.

Keompfer, in his Amoemtates Erot, also speaks of the nettle fibre,
and specially of the nettle which is cultivated in the south of Siberia, in
Kamschatka, and along the Volga; and which is utilized, he says, in
Japan under the name of Mao Tojo and Karao. Thunberg has written
in the same sense. *

In the Jahrbuchern of Nestor of the year 904 it is said that tho sail-
cloths of the ships sailing on the Volga were almost all made of the
nettle fibre.

Steller in his description of Kamschatka, page 83, indicates how
these people prepared the fibres of the nettle. It was very coarsely done.

The Sweedish savan, Rossig, furnishes in his technology ons the
uses of the common nettle (Urtica Divica), a fow details which will
be read with pleasure by all those who are interested in this branch
of industry. But I think it unnecessary here to enter into detuils on
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this point considering that the Urtica Dioira does uot offer the
advantages which tho whito nettle and its varietics afford.

According to Roxburgh, the first three bales of the Ramie fibre
imported to lingland were imported from Sumatra to London (India
office) in 1810 where the first experiments were made.  On this subjeet
might be read Dr. Royle’s work entitled *“The fibrous plants
of India.” London, 1855,

At the London exhibition of 1851, there wero several specimens
of fine tissues made from the fibre of the white nottle, indeed the tissues
were so remarkable that soveral of the contributors ohtained modals,

Marshall’s filature, Leeds, received some of these fibres for ox-
perimental spinning and at that time estimated their worth at £48 to £50
per ton, raw. Marshall at times has spun the fibre of the Ramie up
to 1,200 twist at once.  Other filatures also spin this fibro ; among them
may be cited the following :

2nd.—The China Grass Company limited ... Wakeficld.

3rd.—Messrs. Jos. Wade and Sons .. Bradford.

4th.— ,,  Whitworth and Company ... Halifax.

Hth.—Mr. Verdure e ... Lisbe.

6th.— ,, lHugo Lindenberg ... .. Crimmitzchau.

7th.— ,, 1L Kohlase e Chenwilz,

&h.—The Oldenberg filuture.

9th.— ,, Vechelder Spinuerei ... necar Brunswick.
10/h.—Hargreaves ... .. Dundee.
114, —Xdwards ... s <. Dundee.
12¢th.—DBatley and Greenwood ... o Lewds.
13¢4h.—Bertol and Cordier .« Rouen.
14/4.—1. Pasquay ... .« Wasselone.
15th—Bonneau and Mallard ... ... Roubaix.

Marshall of Leeds spins the Ramie fibre as fine as No. 250, which
is extremely fine.

Stanislaus Julin gives a complete deseription of the mode of culti-
vating the Ramie, as it is practised in the meridional provinees of China,

Major Hannay has deseribed the mode of cultivating the Ramie as
followed in Assam. e estimates that the average price paid up to this
time for the raw Ramic fibre has been £20 per ton in Caleutta, and
£40 per ton in London.

The question will naturally be raised whether the cultivation of the
white nettle can be carried on on a large scale in the climate of Germany ?
We read in a report by Dr. Campbell, Superintendent, Darjeeling, that
fibrous nettles aré cultivated at altitudes of 3,000 feet above the level
of the sea in the mountains of Nepal and Sikhim. This circumstance
may hold out hopes that means will be found to proceed with the
cultivation on an extensive scale in Europe. Mr. Burnitz of Frankfort,
Mr. Rief at Prague, and Mr. Groth in Berlin are devoting great
attention to the subject.

#f we wish to examine in still greater detail some of the qualities
of the fibres of the white nettle, we can in the first place cite its
great elasticity and consequently its great strength which are so much
appreciated by Iudians.
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Roxburgh in making comparative experiments has established the
fact that notwithstanding their extreme fineness and brilliancy, the
fibres of the white nettle excel all others in strength.

Royle confirms these experiments and declares that—

1f the strength of hemp be represented by 160
The strength of aloes will be . e 190
And of the white nettle ... . 280

All experimenters agree in this respect, IHuddart as well as
George Aston and others. ) _
‘he latter gentlemen give the following results with untwisted

fibres :—

Strength of the Hemp of St Peterburgh ... 160
« Ditto fibres of Yakka . 175
Ditto ' Yerkum - e 190
Ditto ,» of the white nettle of China . 250
Ditto ” ” ,» of Assam
(cultivated) e e T 810
Ditto Assam (wild) L. 343

The fibres of the white nettle spun as well as weaved, can be
bleached as well as if not better than and as rapidly as the threads and
tissues of flax and cotton. But they have in addition a brilliancy and
a lustre which will be vainly sought for in flax or cotton. The tissues
of China grass in this respect surpass by far the silk called organsin.

To comb out the fibres which have been alrcady bleached, they are
previously moistened, as in the case of jute, with a liquid composed of a
saponaceous wash to which is added a little oil, and this preparation
facilitates the separation of the fibres.

In England, the method laid down by Jungham Culpan, Bradford,
is followed for the bleaching which preceeds the combing out. The fibres
are thrown into & warm contentrated bath to which is added a small
quantity of oil. When the fibres are well impregnated, the water
is taoken out by means of a hydro-extracter. The fibres are then
dried and tied into bundles, and boiled in pure water for several hours.
This operation is repeated as often as is considered necessary. The
bleaching is brought to an end by steeping the fibres in a bath
of hypochlorate of lime, and the final result isthat the fibres come out
perfectly separated, fine and free from the gummy and the other
adhesive substances which depreciate their value.

The tissues made of China grass can be better dyed than those
made of flax, but not so well as the cotton cloths It is necessary for
all colours to use a mordant if it is desired to obtain a fast colour.

Mr. Grothe has also tried experiments to extrace fibre from other
pettles called Urtica Urens and Urtica Dioica. But he observes that
the Urtica Urens does not and cannot produce good results as a fibrous
plant considering that it only grows to an average height of one foot,
and that its stalks throw out lateral shoots which as a matter of course
make the fibres short and bad.

But the experiments which he has made with the Urtica Dioica
have given him better results. This plant is very vivacious, and attains

- aheight of six feet ; it grows rapidly in straight stalks without throwing

out lateral branches.



It is retted, ground, and trimmed in the same way as flax and
hemp; 100 pounds of green stalks will give 46 pounds of dried
stalks, or 32 pounds of raw fibre, which is oqual to 20 pounds of combed
out fibre.

Perhaps, as I have indicated above, there might bea means of
obtaining from tho seeds of a cross of this plant with tho whito nettle,
a hybrid or mixed species more robust and moroe suited for cultivation
in the north of Burope. Iixperiments in this direction have not yet been
made, and it would be desirable that those who possess large ficlds should
try such experiments as might turn out advantageous to them.

ANNEXURE No. 5.

Letter from MR. Bonsor, Manager (Director) of the China Grass
Filature, Phaniz Works, King’s Road, Walkeficld.

Wakefield, the 18th May 1870.

Moxsteur MoerMaN Lavunuar, Guent.

I rurchase raw China grass in London, in the state it reaches the
market, or I buy it at Hankow in China. I secll the China grass tow
at 7% ponco per pound. Tho buying price of raw China grass in
Iankow is actually 8} faels per picul, so that it comes up to £70
per ton in England.

Tho loss in the raw material varies according to quality from 23 to
38 per cent., and by adopting the following calculation there is no risk
of losing :—

33 per cont. loss.
33 ,  hackled.
343 s tow.

1 ' dust.

I have worked up several hundred lots of the China grass which
have given me on an average the following returns :—

22 per cent. loss.
42 »»  hackled.
34 ' tow.

2 »  dust.

I have obtained at times up to 44 per cent. of hackled hemp which
has proved to me that it is most profitable to buy only the very best
raw material. The difference in price is casily made good by the
superior returns in hackled hemp.

(8d.) C. Bonsor,

I will supplement and complete the information given in the above
letter by adding that Mr. A. Morgan of Bradford, advisod me on the

( 57 )

4th June 1868 of tho following rates as being those at which China
grass could be purchased on that date at Bradford :—
No. 20 @ 2-8 per pound.

L, 30 @29
’”» 40 @ 3-1 ”»
50 @ 3-4 ”

7 60 @3TE .
N.B.—There already exist in Bradford geveral China grass looms

where tissues of all colours and designs for dressmaking are being

manufactured in imitation of silk and not so expensive. 1 think that

the firm of Mr. W. Schaub at Bradford is one of the firms which deals
in tissues of the China grass.

»



APPENDIX.

BY E. DE DOMBAL.

~.~—‘—
AMENDED NOTIFICATION.
Fort William, the 26th Janvary 1872.

Tue Government of India, after communication with various
Agricultural and Hoticultural Societies in India, and with persons
interested in the subject, has arrived at the conclusion that the only
real obstacle to the development of an extensive trade in the fibre of
Rhea or China-grass is the want of suitable machinery for separating
the fibre and bark from the stem and the fibre from the bark, the cost
of effecting such separation by manual labor being great.

2. The demand for the fibre is now large, and no doubt might
be extended with reduced prices, and there is a practically unlimited
extent of country in India where the plant could be grown.

3. The requirements of the case appear to be some machinery
or process capable of producing, with the aid of animal, water, or
steam-power, a ton of fibre of a quality which shall average in value
not less than £50 per ton in the lnglish market, at a total cost, all
processes of manufacture and allowanco for wear and tear included, of
not more than £15 per ton. The said processes are to be understood to
include all the operations performed, after the cutting and transport of
the plant to the place of manufacture to the completion of the manu-
facture of fibre of the quality above described. The machinery must be
simple, strong, durable, and cheap, and sl'lould be suited for erection at
or near the plantations, as the refuse 1s very useful as manure for
continued cultivation.

4. To stimulate tho invention or adaptation of such machinery or
process, the Government of India hereby offers a prize of £5,000 for the
machine and process that best fulfils all the requirements named above.

5. Rewards of moderate amount will be given for really merito-

rious inveuntions, even though failing to meet entirely all the conditions
named. :
6. Owing to the delay that has taken place in maturing the
preliminary arrangements, the Government of India has decided that
the competition will not be held until the 1st April 1872, thus afford-
ing o much longer time than was originally intended for the prepara-
tion of machines and their transport to the locality appointed for the
competition. The Government Rhea Plantation at Saharunpore, in the
North-Western Provinces, has been fixed as the place where the public
competition will be held, and the Government of India will provide
one or more small steam-engines to work the machines during the
public competition.

7. All machinery, &c., intended for trial must be brought by the
competitors at their own charge to the Saharunpore Rhea Plartation,
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and kept ready, before the 1st April 1872, to be there worked under
their own supervision, or under that of their representatives, for a suffi-
cient length of timo to enable the judges appointed by Government to
determine whether all the conditions named have been complied with.
The prize machine is to bo transferred. if required, to Government at
five per cent. abovo cost price ; the patent right in any such rachine to
be also transferred, if required, to Government, on the Iatter securing
to the patenteo a royulty of five per cent. on tho cost prico of all
machines manufactured under the patent during its currency.

8. Arrangements have now been completed for the supply of
dried Rhea stems to intending competitors, both in this conntry and in
Europe, to enable them to form a correct idea of the nature of the
plant which their machinery will be required to deal with. Porsons
in Kurope desirous to obtain small supplies of dried Rhen stems for
the above purpose, should apply to the Secretary of State for India.
Intending competitors in this country, desirous of obtaining supplies of
the articlo, must submit applications to the Secrotary to the Government
of India in the Ilome Department, in the Form A. hereto annexed,
prior to the 1st of March 1871; and those who are desirous of testing
their machinery on the frosh Rhea at the Govornment Rhiea Plantation
at Suharunpore during the year 1871, must submit tl}exr applications to
the same authority in the Form B. hereto annexed, prior to the 1st April
1871. The former will have to pay the expenses that may be incurred
in packing and despatching the stems. The latter will have to provide
all labor and motive power necessary for, and to pay all expenses
connected with, their experiments, the fibre turned out by their
machines during such experiments to become the property of Govern-
ment.

9. In order to enable the Government to arrange for the pro-
vision of a sufficient stock of fresh Rhea stoms for the purposes of
the formal competition in April 1872, it is nocessary to ascertain
beforehand the number of machines that are likely to take partin it ;
and intending competitors are therefore, requested to submit, prior
to the 1st May 1871, and in the From C. also hereto annexed, notices
of intention to compete.

FORM A.
> ATION FOR DRIED STEMS OF 'l'll"'l{;lll')z\.
APPLICAT]

To the Seey to the Goet. of India, Home Departnent,

P s - T e

. Quantity | Loeality to whichit | Name of nearest Rail-
Profession R

me of ress i - drie i3 tesire t the way Station to locality
Name Address in ot dried is desived tha 3 ¢ A

ic T sters applicd stems be trans- cutered in precoding
applicant. oceupation. tull. tems apy

for. [ mitted. coluion.

i

On hearing from the Superintendent of the Government Rhea
Plantation, Saharunpore, the amount of the expenses to be incurred in
packing and despatching the quantity of stems above applied for, or
such lesser quantity as may be allotted to me, as also the cost of
carriage of such quantity to (here insert the locality to which it is desired
that the stems be forwarded), or to the nearest Railway Station, I promise
to remit the total amount so required to the said officer, and I acknow-

ledge that the packing and transmission of such stems will be entirely
at my risk,

(Name tn full.)
(Date)

(Place)

FORM B.

APPLICATION FOR PERMISSION T0 MAKE PRELIMINARY EXPERIMENTS FOR
TESTING MACHINERY AT THE GOVERNMENT RHEA
PLANTATION, SAHARUNPORE.

To the Secretary to the Gort. of India, Home Department.

Bricf description Date on which | Approximate amount of

Profession . i applicant, it per- green stem which
N"l'."e O: or Addf:‘fl‘?s in (;rolﬂlut‘;%lifu mitted, proposes to | applicant expects witl
applicant. | secupation. g 4 ltcsbed commence testing | be neeessary for testing

his machinery. the machinery.

I acknowledge that, if permission be granted to me to test the
above-described machinery at the Government I’lantation, such per-
mission will be subject to the following conditions :—

Is£.—I am to provide all labor and motive power necessary for,

and to pay all expenses connected with, testing my
machivery. -

2nd.—TI am boiund to egnform to such rules in regard to time and
place of conducting: my experiments, hours of working,

and the like, as the Superintendent of the Plantation may
lay down for my guidance.

drd.—I shall receive only such quantities of gieen stem, and at
such time or times as, with reference to the other claims

upon him, the Superintendent may find convenient to
allot me. s

4th.—All fibre, &c., turned }Sut by my machines during these
experiments with stems furnished by Government, will
be the property of Government.

(Date) (Name in full.)
ate
(Place)
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FORM C.
Noricr o MACHINERY INTENDED T0 COMPETE FOR Tik (FOVERNMENT
Ruua Maciixery DPrizes, AT THE TRIALS TO BE HELD AT SAHA-
RUNIORE IN Apnrin 1872, AND SUBSEQUENT MONTHS.

2383 | 53 s 222
g ez = e
PARTIES INTENDING TO COMPETE. EZer " 23 £
EZ2=8 S g3 2=
=S58 o & 8 =2
— Egq = - = kwi
©-EF £ £2 ¥ L
S~ 8 = - 7w~
», . < = e < m®
3 Profession Residence = 223 = = &= 8
Namo in full. or A 2 = %5 =L
. 0 in full, R e £2 223
oceupation, E e = SRR
- o4
i S S ]
= 58 =83 &8 £a

|

In proposing to enter the above-noted machinery for the Saharun-
pore competitive trails, I do so under the full understanding that—
1st.—1I shall be bound to conform to all rules and regulations in
regard to all matters in any way conneceted with thoese
trials that may bo laid down by Government, or by the
judges appointed by Government to preside over these,
and that, failing to do so, I shall forfeit all elaim to any
prize, rewand, or recompense from Government, and
entirely disqualify my machinery for the competition.
2ud.—All fibre, &, turned oud by my machinery during the
trials with stems furnished by Government, will be the
property of Government.

A O Iluvme,
Offy. Seey. to the Gort. of Indin.

TR
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THE RAMIE:
(RHEA)

SYNONYMOUS WITH THR

CHINA GRASS, URTICA- BEHMERIA NIVEA.

Ao eseription, Wode of Cultibation, and Aethod of mmnﬂgmtwn
and Cleaning the j,’lbrc

LY

THEOPHILE MOERMAN,

GHENT, BELGIUM.

'Y
. Rty
T1EANSLATE l) FLOM THE FREN@l BY }'l)\loN!) DLIH P ﬁ“ h()\l“i\fn "
' Bengal Secreiariat, . v:
' LT
'j -y
.
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