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PREFACE

The volumes of the Kew Bulletin (1887-98) contain articles

which more or less cover the whole field of commercial enterprise

as applied to the Vegetable Kingdom.
These articles are necessarily printed iu a disconnected form,

in accordance with the principle laid down by the Government
that information of public interest should be published as

speedily as possible.

It will, therefore, be convenient to bring together occasionally

the whole of the papers relating to one particular subject. The
trouble of following these through a series of annual volumes
would otherwise in great measure defeat the object in view.

The present volume, which may from time to time be followed

by similar collections, deals with the subjects of Fibres. It is one

which is of first-rate importance to manufacturers at home and
also to our Planting Colonies.

In the pages of the Bulletin^ as in other official publications

emanating from Kew, it has not been customary, where all

members of the staff in some degree co-operative, to aemign the

authorship of any particular piece of work to any individual

person.

But in this particular line of inquiry it would be only just

to state that the mass of useful and interesting information

which is now presented to the public is in great measure due
to the experience and research of the late Assistant Director,

Mr. D. Morris, D.Sc, C.M.G,

I cannot but take this opportunity of expressing my gratitude

to the numerous eminent commercial firms in this country who
have always, in the most courteous manner assisted this estab-

lishment in its inquiries.

W. T. THISELTON-DYER,
Director.

Royal Gardens, Kew,
September 1898.
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SELECTED PAPERS from the "KEW BULLETIN,"

VEGETABLE FIBRES.

/

I.-BUAZE FIBRE.

{Securidaca longipedunculatay Fres.)

[K^ B., 1889, pp. 222-225.]

Securidaca lo7igtpedti7ictdata, Fres., is a much branched divaricate

shrub, sometimes growing to a height of 8 to 10 feet, belonging to the
natural order Polygalece, and distributed through Upper and Lower
Guinea, Nile land, Mozambique district, &c. Two kinds of fibre appear
to be furnished by the plant ; one from the bark of the twigs is very
strong and durable, and would seem to be the fibre from which the nets
are made, known in Zambesiland as Buaze fibre ; the other from the
stem, cross sections of which show layers of fibrous bark between
layers of wood.
Buaz6 fibre sems to have been first introduced to notice by Dr.

Livingstone in 1857. In his Missionary Travels and Researches in South
Africa^ published in that year, he says (p. 645) that he submitted a
small quantity of the fibre to Messrs. Pye Brothers, of London, who
reported from 80, Lombard Street, under date 20th March 1857 :

—"The
*• Buaze evidently possesses a very strong and fine fibre, assimilating
" to flax in its character, but we believe when treated in quantity by our
'* process it would show both a stronger and finer fibre than flax ; but,
** being unable to apply the rolling or pressing processes with efficiency
•* to so very small a quantity, the gums are not yet so perfectly extracted
" as they would be, nor the fibre opened out to so fine a quality as it

" would then exhibit.

The opinion obtained by Messrs. Pye Brothers from Messrs. Marshall,

of Leeds, was as follows :
—" The Buaze fibre appears to resemble flax,

and as prepared by you will be equal to flax worth 50Z. or 60^. per
" ton, but we could hardly speak positively to the value unless we had
" one cwt. or two cwt. to ivy on our machinery. However, we think
" the result is promising, and we hope further inquiry will be made as

" to the probable supply of the material.

Dr. Livingstone acids that the plant is stated to grow in large quantities

in the ' Maravi country, north of the Zambesi, but it is not cultivated,

" and that the only known use it has been put to is in making threads
" on which the natives string their beads. Elsewhere the split tendons
" of animals are employed for this purpose. This seems to be of equal

" strength, for a firm thread of it feels like catgut in the hand, and
" would rather cut the fingers than break.

Dr. Livingstone's original fragmentary specimen of the Buaze plant,

which consisting merely of foliage, was indeterminable at the time, exists

in the Kew Herbarium. The botanical identification is due to Sir John

>»

u

>»
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Kirk, G.C.M.G., K.C.B., late Political Agent at Zanzibar, who during his

attachment to the Livingstone South African Expedition in 1859, and to

the Zambesi Expedition in 1861, obtained an excellent series of specimens

both in flower and fruit. The Buaze plant is well figured by Richard

in his Tentamen Flora Abyssinicae, 1. 10, under the name of Lojihostylls

angiistifolia, and by Klotzsch in Peters's Mozambique, t. 22, as Lopho-

fitylis pallida. Both names now give way to that at the head of this

article.

Notwithstanding the comparatively favourable report on this fibre,

received so far back as 1857, nothing has since been done to further its

utilization in this country.

Note added 1894 :—In the article on Buaze fibre in the Kew Bulletin,

1889, pp. 222-225, there was given an account of a fibre used for making
fish nets forwarded to Kew by the Foreign Office from Mafeking on
Lake Ngami. This had been collected by Mr. James Nicolls. Further
specimens, with fresh leaves of the plant yielding the fibre, showed that

the Lake Ngami fibre was yielded by Sansevieria sulcata. (Art, XLL)

II -OKRO FIBRE.
(Hibiscus esculentus^ L.)

[K. B., 1890, pp. 229-230.]

The plant variously known as okro, okra, gobbo, gombo, and quim-
bombo, is widely cultivated in the tropics for its horn-like pods, or seed

vessels, which are used as a table vegetable. They are exceedingly
mucilaginous, and are made into soups and sauces. The ripe seeds are

sometimes parched and used as a substitute for coffee. The plant is an
annual herb, with a stout hairy stem from 2 to 5 feet in height. The
leaves are large, three- to five-lobed, coarsely toothed, with petioles about
6 inches in length, more or less bristly. The flowers are yellow, with a
brown or crimson centre. The fruit is pyramidal-oblong, 6 to 10 inches
long, and about ^ to I inch in diameter, with five prominent ribs and
smooth. The spherical seeds are grej or greenish, obovate, and covered
with fine hairs.

The Okro {Hibiscus ^sc?f7^n<u5,L.), Abelmoschus esculentus, W. & -4.,

is probably a native of India, but it is now naturalised or cultivated in
all tropical countries. Vilmorin distinguishes two varieties in culti-

vation : the long-fruited green okro. and the round-fruited okro. In the
latter the fruits are short and comparatwely thick, being about 2 inches
long and nearly 2 inches in diameter, and blunt at the ends rather than
pointed. There is said to bo a sub-variety of the long-fruited green
okro with pendulous pods.
The okro has long been known in India and elsewhere to yield a long

silky fibre, the breaking strain of which, according to Roxburgh, is

79 pounds dry, and 95 pounds wet. Specimens of Indian okro fibre in
the Kew Museums resemble hemp in colour and texture. It is

evidently well adapted for making ropes, twine, and sacking, while the
residual portions could be utilised for paper-making.

Recently the preparation arid use of okro fibre has been revived i^
both the Southern United States, where the plant is largely grown
during the summer months, and also in Cuba. In the Report of Mr.
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Consul Ramsden on the Trade, Commerce, and Agriculture of the

79]
[F

the okro plant, known in Cuba as the quimbombo :

—

"The fruit of the quimbombo (Hihiscus eseulentfis) is well known in
the English West Indies under the name of *okra,' and is used as a
vegetable, but although Eichardo, in his ' Diccionario de Voces Cubanas/
mentions the plant as being ^ applicable to rope making/ I am unaware
that it has been used as a fibre, and, therefore, refer to it here. Last
year Messrs. Bosch and Company, of this city, made an experiment
with some, and sent 400 pounds of the dried fibre to London, where they
say it was much liked, and found to be worth 40Z. per ton. Three

srave

very little trouble. The stem produces a fibre of fine quality, and about
4 feet in length, and apparently strong. Further trials will probably be
made here. I send a sample of it with this report."
The sample of fibre above mentioned was forwarded to Kew by the

Foreign Office, and is now in the Museum of Economic Botany.
With regard to the commercial value of this Cuban fibre, Messrs. Ide

and Christie, of 72, Mark Lane, E.C., to whom it was referred, report as
follows :

—

" Hibiscus esculenhis. The sample shows the fibre to be only
moderately stronger than Jute, imperfectly cleaned, and very yellow in
colour. We value it at 18/. to 20L per ton to-day in London. It is

possible that the colour could be greatly improved by more careful
preparation, and that in that case its value might be increased by 47, or
5Z. per ton. We cannot imagine it possible that fibre of this type could
have been found worth 407. per ton last year in London as stated to the
Consul and mentioned in his Report."

IIL-KANAFF OR DECCAN HEMP.
{Hibiscus ccinnabinus, L.)

[K. B., 1891, pp. 204-206.]

Recently an announcement has been made of the discovery of a new
textile plant on the shores of the Caspian. The plant known as Kanafl!

by the natives is said to yield a soft elastic and silky fibre, capable

of being readily bleached or dyed in every shade of colour. From a

report which appeared in a Tiflis journal, it is supposed that Kanaff

fibre, from its abundance and consequent cheapness, andiits extraordinary

durability, will successfully compete with any other textile for sacking,

ropes, and pack-thread. great

srravi

The chief source of information respecting the plant yielding this fibre

Note
aidres plantes fe/r^/fes, by MM. Jules Grisurd et Max. Vanden-Berghe,

Natm the Jievue aes isciences jsaiureues apjjci^ucasy jlo^v, ^y. ^^^-.u^u.

According to these authors, Kanaff or Kanap was at one time supposed
Hibto be Apocynum sihiricum.

amnahinus, L., a well-known fibre plant in India, also foimJ in a

cultivated state in Persia, and other places westward, la a note id
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Boissier's Flora Orientalise vol. i,, p. 840, it is stated that Hibiscus

cannahinuSy L., is cultivated in the province of Ghilan in Persia, and
that cords and ropes are prepared from its fibre. Specimens of Kanaff
fibre have recently been received at Kew, but no authentic specimens of

the plant producing it have so far been seen. There is every proba-

bility, however, that the plant is one of the many varities of Hibiscus
cannahinuSy and the utilisation of its fibre on the shores of the Caspian
is a fact of some interest. The information so far furnished is as

follows :

"The French Revue des Colonies reports the discovery of a new textile

on the shores of the Caspian, This plant, called Kanaff by the natives,

grows in the summer, and attains a height of 10 feet, with a diameter
varying from two to three centimetres. By careful cultivation and
manipulation, M. 0. Blakenbourg, a chemist and engineer, who has
made a special study of Kanaff, has obtained an admirable textile

matter ; it is soft, elastic, and silky, gives a thread, which is very tough,

and can be chemically bleached w^ithout losing its value. The stuffs

manufactured out of Kanaff, and then bleached, can be successfully

dyed in every shade of colour, and would compete with any of the
furnishing materials now in use. But it is particularly for making
sacks, tarpaulin, ropes, &c., that this new textile, from its cheapness and
its extraordinary resisting power, might defy all competition. Its

specific weii^ht is much less, but its resistance much greater than those
of hemp. Thus a cord of 8*25 mm. diameter, woven with the hand out
of three threads of Kanaff, requires a weight of 180 kilogrammes to

break it. A cord half an inch thick, manufactured at Moscow, did not
break till the weight of 625 kilogrammes was reached. When it is

considered that Russia annually consumes more than 150,000,000 of
sacks, a third of which is imported, it may easily be seen that the
appearance of this new textile on the Russian market is an event of no
slight importance." {Board of Trade Joii7*naL)
The following more recent information respecting Kanaff has been

communicated to this establishment by the Foreign Office :

(Copy.)

Sir,

Foreign Office to Royal Gardens, Kew.
Foreign Office, July 6, 1891.

I AM directed by the Secretary of State for Foreign Affairs to
transmit to you, to be laid before the Director of the Royal Gardens, the
accompanying despatch, reporting on the cultivation of cotton in the
Caspian district, and transmitting some fibre of a newly discovered
plant,

I am, &c.
The Assistant Director, (Signed) James Fergusson.

Royal Gardens, Kew.

My

'to

Mr. Vice-Consul Murray to Foreign Office.

Batoum, June 21, 1891.
* #

A newly discovered plant has been exciting great interest amongst
Russian traders, as it is hoped that it will prove a strong rival to the
Jute plant.
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It is known as the Kanaff (Kanabe or Kanaspe), and is a textile
plant found in large quantities on the Persian shores of the Caspian
sea^ all the production and sale being in the hands of Persians, who do
not know what value to put on it, and therefore ask absurd prices,
sometimes too high and sometimes too low.
The quality of the flax, it appears, is excellent, and it is only fair to

suppose that this will develop into a large industry when the prices
settle.

At the present time the price is about the same as that of Indian jute,

which, when the high cost of local transportisadded, practically puts it

oat of the market.
The present price is from Iff/, to 2d. per pound.
I have the honour to enclose a sample of the fibre of this plant.

I have, &c.
The Right Hon. (Signed) Alex. Mueray,

The Marquis of Salisbury, K.G., Lieutenant and Acting Consul.
&c. &c. &c.

A full account of Deccan or Ambasi hemp obtained in India from
Hibiscus cannabinus is given in the Dictionary of the Economic
Products of India, vol. iv., pp. 231-236, The plant is a herbaceous
shrub apparently wild in some parts east of the Northern Ghats bat
largely cultivated for its fibre throughout India. The produce is chiefly

used by the agricultural classes locally. Dr. Watt, C.I.E., states that

the fibre is soft, white, and silky and eminently suitable for the coarser

textile purposes to which jute is applied. Were a demand to be created
for this fibre as distinct from that of Sunn-hemp or other fibres the

cultivation of the plant might be indefinitely extended, and with profit

to many needy cultivators who are unable to produce either jute or cotton.

The leaves of Hibiscus cannabinus are used as a pot herb while the seeds

are sometimes exported from India to England as an oil-seed.

IV.-COTTON IN WEST AFRICA.

[K. B., 1890, pp. 135-140.]

It is well known that Cotton is widely distributed in West Africa,

but it receives little or no cultural attention, and the produce is chiefly

used for making native cloths. The export of Cotton has only lately

begun to receive attention. The samples of West African Cotton

received in this country have, however, been favourably received, and

it is evident that much could be done to extend the cultivation by

judicious action on the part of the local authorities and by the intro-

duction and distribution of seed of good and suitable varieties of the

Cotton plant. If once the cultivation could be generally taken up by

the native population, and especially in districts where the industry is

more or less familiar to the people, there are good grounds for believing

that West African Cotton would eventually become an iu)portant article

of export. In the following correspondence attention is drawn to the

subject of Cotton growing generally in West Africa ;
and an account

is given of an attempt which has lately been made to introduce and

cultivate experimentally the best forms of Egyptian Cotton. This
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West
The value is, however, so high that it has been thought desirable to

attempt its cultivation in West Africa, and the results of the experi-

ment, as also indeed of the general effort made to introduce West
African Cotton to commerce, will be watched with interest.

Royal Gakdbns, Kew, to Colonial Office.

[Extract.]

Sir,
Royal Gardens, Kew,

22nd October 1889.
•?p

As regards a supply of seed of Egyptian Cotton for West Africa, as

none is obtainable in this country at the present time, the best course

would be to apply through the Foreign Office for the assistance of the

Agent and Consul-General at Cairo in the matter. The cultivation of

Egyptian Cotton in West Africa Avas suggested in the first instance in

connection with Lagos, and I enclose a copy of the correspondence
addressed to Kew by Mr. Alvan Millson, in which the advantages of

cultivating Egyptian Cotton in West Africa are fully stated. In apply-
ing to the Foreign Office for a supply of Egyptian Cotton seed it would
be well to ask for about 40 pounds by weight in order that some of the
seed might be supplied to Lagos and to other Colonies disposed to

try it.

# # ^ ^ #

The Hon. R. H. Meade, C.B.

I am, &c.

(Signed) D. MoRRlS

Dear Sir,

Mr. Alvan Millson to Royal Gardens, Kew.

Hotel Windsor, Victoria

Westminster. S,W
8th June 1889.

I ENCLOSE a letter from a friend of mine who has made a special
study of Egyptian Cotton in its application to ring and ordinary
spinning.
From his remarks it would appear that the flood lands of the Niger

basin and coast lagoons of West Africa offer suitable conditions for
the extension of the supply of this valuable article of commerce, the
scarcity and high price of which render its cultivation an exceedingly
lucrative occupation.

Believe me, &c.
(Signed) Alvan Millson.

D. Morris, Esq., M.A., F.L.S.

[Enclosure,]

W
_ Hansom Lane Cotton Mill, Halifax,
Dear Sir,

We
Tth June 1889.

mg the growth of that class of Cotton now only produced in Egypt'.
This Cotton has many advantages in length, strength, and fineness of
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fibre over that grown in America, and commands a much higher price ;

at present its production is limited to the Nile valley, where there is no
room for extension to meet the increasing demand, and where the crop
is at times almost ruined by a ''low Nile," causing a large advance in
price and its consequent derangement of trade.

The price obtained, w^hich varies from &d. to 10c/. per pound for
ordinary qualities, must give a large retunx to the planters, for Indian
Cottons are grown, ginned, shipped, and sold for M. per pound.
The requirements of the crop appear to be, an alluvial soil ; a regular

supply of water to the roots and bright Aveather during ripening

;

careful picking to prevent the mixture of leaf with the fibre.

The writer has carefully noted the conditions in Egypt, and cannot
see w^hy this crop should not be extended to other parts of Africa,

(Signed) S. Whitley & Co.
Mr. Alvan Millson.

Colonial Office to Royal Gardens, Kew,

Sir, Downing Street, 1st November 1889.

With reference to your letter of the 22nd ultimo, I am directed

by Lord Knutsford to acquaint you that the Foreign Office have been
requested to instruct Her Majesty's Agent and Consul-General at Cairo
to obtain 40 lbs. of P]gyptian Cotton seed for transmission to the West
African Colonies-

Lord Knutsford has desired that the seed should be forwarded to

you, and he will be much obliged if you will undertake its apportoin-
ment among the various Colonies in such amounts as you may think
most desirable-

I am further to request that you will state the exact amounts sent to

each Colony, so that the total cost may be properly divided by the
Crown Agents.

The Director, Royal Gardens, Kew.

I am, &c.

(Signed) R- H. Meade.

Royal Gardens, Kew, to Colonial Office.

Sir, Royal Gardens, Kew, January 22, 1890,

With
Egyptian Cotton seed for transmission

Colonies, I am desired by Mr, Thiselton-Dyer to inform you that he has

recently received, at the request of Sir Evelyn Baring, a supply of

Cotton seed from the British Commissioner of the Egyptian State

Domains*
2. This seed has been divided into six lots, and apportioned as

follows :—To Gambia and Lagos, one-fourth each ; to Sierra Leone,

Windward
West

likely to prove of great service in such islands as Carriacou, Antigua,

and the Virgin Islands.

4, It would be desirable to furnish the GovernorB of all the Colonies

to which seed is sent with a copy of the correspondence enclosed in my
letter of the 22nd October last, in order that they may have before
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them tlie special importance attached to this Egyptian Cotton «eed.

The time for sowing the seed and the treatment of the crop, in the

absence of instructions to the contrary, should follow those which obtain

locally for ordinary Cotton.

5. The seed for Lagos was taken out by Sir Alfred Moloney on
Saturday last. The remaining portion of the seed, contained in five

small boxes addressed to the Governors of the Gold Coast, Siei^ra Leone,

Gambia, Leeward and Windward Islands, will be forwarded to the

Crown Agents for transmission to their destination with the least

possible delay.

I am, &c.

(Signed) D. MoRRIS.

This Egyptian Cotton seed consists of two varieties, A. " Ashmouni,^'
B. *• Bahmieh," a portion of each variety is included in the consignments
mentioned above.

The Hon. R. H. Meade, C.B.

Colonial Office to Royal Gardens, Kew.

Sir, Downing Street, March 19, 1890.

I AM directed by Lord Knutsford to transmit to you a copy of a

Despatch from the Governor of Sierra Leone, forwarding a sample of

Cotton collected at Mafweh, on the Bum Riyer, and to state that his

Lordship would be much obliged if you would be good enough to obtain

the opinion of an expert as to its commercial value.

The Director,

Royal Gardens, Kew.

I am, &c.
(Signed) R. H. Meade.

[Enclosure,]

Mr. Alldridge to the Governor of Sierra Leone

Sir, Sulymah, February 6, 1890.

In accordance to your Excellency's instructions to me of the
15th ultimo, No. 31, I have now the honour to forward to the Hon.
the Colonial Secretary a sample bag of Cotton.
This particular sample was obtained at Mafweh by me.
I find that this class of Cotton is not the wild or bush Cotton, but that

it is planted by the natives (usually betw^een Cassada) for the manu-
facture of country cloths ; it is not, however, cultivated as an article of
trade in the raw state.

As I have already had the honour of informing your Excellency, the
cultivation of this Cotton is so simple, the yield so prolific, and the
growth of the crop so rapid, I am of opinion that w^hen once it became
an article of local marketable value, it would be cultivated to an
important extent, and it should, I venture to think, soon become a great
industry in this Colony, provided the price obtainable would be such as
to induce the native community to take the matter up.

It would, no doubt, be an advantage if the Cotton could be purchased
from the growers as it is picked from the shrub, without being ginned,
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which, in the absence of special machinery^ is a laborious operation,

although it is not an insuperable difficulty.

I have, &c.

(Signed) T. J. Alldridge,
His Excellency Travelling Commissioner.

Lieut.-Colonel Maltby.

Royal Gardens, Kew, to the Manchester Chamber of Commerce.

Sir, Royal Gardens, Kew, March 21, 1890.
I AM desired by Mr. Thiselton-Dyer to inform you that he has

received from the Secretary of State for the Colonies a specimen of

Cotton collected at Mafweh on the Bum River, West Coast of Africa.

This Cotton is grown by the natives for the manufacture of country
cloths, and it appears not to come into commerce in the raw state.

2. It would be interesting to learn the value of this cotton, and with
this view Mr. Thiselton-Dyer would be glad if you w^ould be good
enough to obtain the opinion of the members of your Chamber upon it.

A sample of the Cotton is forwarded to your address to-day by parcel

post.

3. At the game time I am desired to ask your opinion upon the
advisability of endeavouring to introduce the cultivation of what is

known as Egyptian Cotton into our Colonies in West Africa, and upon the

special points in regard to this Cotton which render it specially sought
for by certain buyers in the English market.

I have, &c.

The Secretary, (Signed) D. MORRIS.
The Manchester Chamber of Commerce,

Manchester.

Manchester Chamber of Commerce to Royal Gardens, Kew.

Sir,

Commerce, Manchester
May 1, 1890.

I thank you for the letters of March 21st and April 24th,

written by your direction, and for the sample of Cotton grown near the

Bum River, West Africa, you were also good enough to forward to

this Chamber. It was only yesterday that I was able to complete the

information requisite to give a full answer to your inquiries.

This Cotton is of good quality, and is worth to-day about 6rf. per

pound in Liverpool. Already about 2,300 bales per annum are imported

into that port, ajid, so acceptable is it to Lancashire spinners who have

used it, that they would gladly welcome a very much larger supply than

is now available. There is a good demand for it, and the only com-

plaints respecting it, of which I can hear, are that the supply is scanty

and intermittent, and that occasionally it is not so clean and free from
impurity as it should be.

With regard to the question of endeavouring to introduce the culti-

vation of Egyptian Cotton into our Colonies in West Africa, I find that

the prospect of doing so, with success, depends largely, if not mainly,

upon the facilities which may be available for watering the plant. The
successful cultivation of Cotton in Egypt appears to be due (apart from
climatic considerations) chiefly to careful irrigation. The qualities

which mainly give to Egpytian Cotton its high value as a raw material
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for spinniDg are, the length, fineness, and strength of the staple. I

need hardly say that English spinners would be greatly pleased to have
another source of supply of Egyptian Cotton.

On behalf of the President of this Chamber I desire to thank you for

the interest you have sho^vn in this important question of Cotton supply,
and to say that we shall be very pleased to hear from you as to the

progress of the efforts which you are making for the extension of Cotton
culture in West Africa.

I am, &c.

(Signed) Elijah Helm,
W. T. Thiselton-Dyer, Esq., C.M.G., F.R.S., Secretary.

Director, Royal Gardens, Kew.

3lR,

Royal Gardens, Kew, to Colonial Office.

Royal Gardens, Kew, 5 May 1890.

I AM desired by Mr. Thiselton-Dyer to acknowledge the receipt

3f your letter of the 19th March, with a copy of a Despatch from the

Governor of Sierra Leone on the subject of a sample of Cotton grown
by natives at Mafweh, on the Bum River, West Coast of Africa.

2. The sample, as received, was forwarded to the Manchester Chamber
of Commerce, and a copy of a report received from the secretary is

enclosed for the information of the Secretary of State.

3. It appears that West African Cotton is received at Liverpool to the

extent of 2,300 bales per annum- A much larger supply would be
readily taken up, as this special kind is very acceptable to Lancashire
spinners. These facts are of very encouraging character, and should be
widely known in the Colonies concerned.

4. It will be within your recollection that the extension of Cotton-
growing in West Africa has on several occasions been recommended by
this establishment, and in my letter of the 22nd October last it was
suggested also to try Egyptian Cotton, as likely to be successfully grown
there. Seed of this Cotton obtained through the Foreign Office was
distributed to the Gambia, Gold Coast, Sierra Leone, and Lagos, as

mentioned in my letter of the 22nd January last.

I am, &c.

The Hon. R. H. Meade, C.B. (Signed) P. Morris.

V--COTTON IN WEST APRICA-Ccontinued).

[K. B., 1891, pp. 49-51.]

In the Kew BuUethi for June 1890 an account is given of the
attempt which has been made to improve the produce of Cotton in West
Africa by introducing the best forms of Egyptian Cotton, '* This
" cotton has many advantages in length, strength, and fineness of
" fibre over that grown in America, and commands a much higher
" price ; at present its production is limited to the Nile valley, where
*' there is no room for extension to meet the increasing demand, and
" where the crop is at times almost ruined by a low Kile.''

The present correspondence relates to the experimental cultivation of
Egyptian Cotton on the Gold Coast.

\



17

GtJRA.TOR, Botanical Station, Aeaai, to Royal Gardens, Kkw.

Sir,

Botanical Station, Aburi,
Gold Coast, West Africa,

November 11, 1890.
I am directed by hid Excellency to inform you that he is sendinij

to Kew a sample of the Egyptian Cotton grown at Aburi. I beg to

state that I planted an acre of this Cotton. It has grown remarkably
well, and is yielding a good crop. I have already gathered a large

quantity, and there is still a quantity not yet ready for gathering.
I am, &c.

The Assistant Director, (Signed) W, CrOWTHER.
Royal Gardens, Kew.

ROYAL Gardens, Khw, to Governor, Gold Coast Colony.

Sir, Royal Gardens, Kew, December 23, 1890.
1 HAVE the honour to acknowledge the receipt of a sample of

Egyptian Cotton which I learu from a letter from Mr. Crowther, Curator
of the Botanical Station at Aburi, was grown by him there. This was
no doubt raised from seed obtained by Kew early in the present year
from the British Commissioner of the Egyptian State Domains.

2. This sample was submitted to the Manchester Chamber o^ Com-
merce, and I have now the pleasure of forwarding you a copy of their

report.

3. I find that a sample of Cotton from Elmina w^as received at this

establishment in 1882 from the Colonial Office. It was reported upon
as having for its chief fault " the large proportion of short inferior
'' wool."

4. I trust that the station will possess in the new strain of Egyptian
cotton a staple free from this defect, and will be able to promote ifCi

growth throughout the Colony.
I am, &c.

His Excellency,
(Signed) W. T. Thiselton-Dyer.

Sir W. Brandford Griffith, K.C.M.G.,
Governor, Ac, Gold Coast.

Chamber op Commerce, Manchester, to Royal Gardens, Kew.

Dear Sir,

Chamber of Commerce, Manchester,
December 11, 1890.

I THAXK you for your letter of the 10th instant, and for the

sample of Cotton named therein, which has come to hand. This will be
submitted to the Board of Directors in accordance with your request,

and T hope to forward a report upon them in the course of a few days.

Yours, &c.

(Signed) Elijah Helm,
Secretary.

8895 r
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Chamber op Commerce, Manchester, to Royal Gardens, Kew.

Cbamber of Commerce, Mancheeter,

Dear Sir, December 20, 1890.

I HAVE now J;he pleasure to report to you upon the sample of

Egyptian Cotton grown at Aburi, on the Gold Coast, forwarded to me on
the 10th instant.

This cotton is worth to-day about 5|f7. per pound in Lirerpool or

Manchester, and at that price it would find a ready sale. The growth
of it should be encouraged. Can you tell me whether or not the Gold
Coast Egyptian Cotton represented by your sample is imported in the

ginned or unginned state ? I am informed by a gentleman who used

to bring this description to England that he could not get it ginned in

Africa, because the natives were either not sufficiently intelligent or too

superstitious to use a ginning machine, although this is of the simplest

description, resembling very closely an ordinary hay-cutter. It is to be

feared that if this ditticultY still exists it will constitute a formidable, if

not an insurmountable, obstacle to the export of this Cotton from the

Gold Coast,
Yours, &c.

(Signed) ELIJAH Helm,
Secretary.

Farm

Colonial Office to Royal Gardens, Kew.

Sir, Downing Street, December 16, 1890.

I am directed by Lord Knutsford to transmit to you some speci-

3tian Cotton, cleaned of seeds and uncleaned, grown on the
Christiansborg, Accra, which have been sent home by

ihe Governor of the Gold Coast Colony. He states that the seed was
/planted at the end of June, and the Cotton picked between the 5th and
14th November.
Lord Knutsford would be much obliged if you could furnish him

with a report on the commercial value of these specimens.
I am, &e.

The Director, (Signed) R. H. MeadB.
Royal Gardens, Kew.

Royal Gardens, Kew, to Colonial Office.

Sir, Royal Gardens, Kew, February 9, 1891.
I HAVE the honour to acknowledge the receipt of your letter of

December 16, transmitting a report on a sample of Egyptian Cotton,
grown on the Castle Farm, Christiansborg, Accra, and sent home by
the Governor of the Gold Coast Colony.

2. In accordance with Lord Knutsford's wish the enclosed report
upon the sample has been obtained from the Manchester Chamber of
Commerce, wdiich has very obligingly assisted this establishment on
this and other occasions.

ii. From the correspondence published in the Kpiv BiiUetin for June
1890, you will observe that the production of this type of Cotton if

succes.-^ful in West Africa may be made the basis of a very profitable
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industry. You will, therefore, no doubt also observe with satisfaction

that the present sample is reported upon in very favourable terms.
The estimated value is the highest which has been put upon any
samnle of cotton vet received from West Africa.

The Hon, R. H. Meade, C,B,

I am, &c.

(Signed) W

Chamber op Commerce, Manchester, to Royal Gardens, Kew.

Dear Sir,
Chamber of Commerce, Manchester,

February 4, 1891.
I HAVE pleasure in reporting to you upon the sample of Egyptian

Cotton, ginned and unginned, grown at Castle Farm, Christiansborg,

I
Accra, forwarded by you on the 19th December. It has been sub-
mitted to the judgment of experts, members of this Chamber, and is

described as good, clean, and very desirable cotton, worth to-day about
6|(i. per pound in Liverpool. Can yon inform me whether the sample
was ginned in Africa or in this country ?

Yours, &c.
(Signed) ELIJAH Helm,

Secretary.

VI.-GAMBIA PAGNS OR NATIVE CLOTHS.

[K. B., 1894, pp. 191-192.]

Next to the cnltivation of the ground nut (Arachls hyp<Kfwa^ L.),

shipped to Europe for the manufacture of oil, the most important
industry of the settlement of the Gambia on the West Coast of Africa
is the cultivation and manufacture of cotton. From this cotton is made
the native "pagns" or country cloths which are in great request in

that part of the world. Sir Alfred Moloney (Forpstry of West Africa^

p. 142) states that in addition to supplying cloths for home consump-
tion the "pagn" industry of the Gambia exported cloths of the value
of Ami. in 1883 and of 2,742^. in 1884. "Tagns" are also made at

Lagos, and some of them are exported even to Brazil for the use of the
West African negroes who have emigrated to that country. The whole
industry is a singularly interesting one. The cotton is gathered, ginned,
and spun into thread by the native women entirely by hand. The
loom for weaving the cloth is a very crude contrivance, " This
" primitive hand-loom," says Sir Alfred Moloney, " in use amongst the
** natives is what has come down through centuries to them from their
" ancestors, and, it is needless to add, it is capable of improvement to
** their advantage. It certainly deserves attention." Each frame
weaves a strip of cotton only 6 inches broad. These strips are then
sewTi into long broad pieces to which the name of " pagn " is applied.

The native " pagns " are regarded as extremely durable, and they are

in greater request than any similar article of European manufacture.

At the request of Kew, his Honour R. B. Llewelyn, CM.G., Adminis-
trator of the Gambia, was good enough to forward, in January last, the

8895 B 2
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subjoined report on the native cotton industry, prepared by Mr. J. H.
Ozanne, the Travelling Commissioner on the north bank of the River
Gambia ;

CULTIVATIOX OF COTTON. NORTH BANK, GAMBIA.

Seed is planted as soon as the rains begin. It is planted in rows from
3 to 6 feet apart ; the plants are from 2 to 5 feet from one another.

Great cai-e is taken in selecting the seed, as it is liable to be attacked

by small worms. Corn is planted between the rows, which is reaped
in August. By November the cotton plant is 3 feet high, and picking
commences and continues until the end of April. There are two sorts

of cotton grown in the district, one giving a perfectly white thread, the
other a brownish colour like faded ink. The quality of both seems to

be the same, but the Avhite cotton yields more. The flower and leaf

of both appear exactly the same. The cotton that is grown is not of

the best, and would hardly stand the test required by an English
cotton-spinner, but the plant has the advantage of being able to stand
the dry weather, and the clothes made from this cotton are strong and
durable. The cotton industry is almost as important as the ground
nuts, and the people engaged in it work hard. In every town one
comes across a row of cotton-spinners' sheds, each containing a
machine. There are generally half-a-dozen of these at work in each
town, and the creaking of the machine is heard from morning till night,

sometimes even late at night. The cotton is picked by the women
clear of seeds, and is beautifully white and clean. The women then
take a bundle, mix a little lime or chalk and water on the fingers of
the left hand through which the cotton passes, and spin the cotton out
on to threads on a spindle which they work with the finger and thumb
of the right hand. They do this very quickly, and it looks very easy,
but it is not, for when I tried to do it, the threads broke. When they
have spun a sufficient quantity of thread, the men choose a flat spot, and
place forked sticks about 3 feet high, 40 feet apart, forming three sides
of a square, each side being about 150 feet long ; the threads are then
run from one end to the other, and returned, until there are sufficient
rows of thread to be woven into a strip of cotton 6 inches broad.
These rolls of thread, 450 feet in length, are now handed over to the
owner of the little machine, who so arranges them on two little frames,
each about 6 inches wide, that every alternate thread is fastened to a
wire of one or the other of the frames. These frames are then set in
motion by the workman's foot, and either raise or lower every alternate
thread at every stroke. The workman then tosses his shuttle of thread
from one hand to the other between the rows of thread. By these
means the cross threads are interwoven amongst the long ones, and to
press them tightly together, a third little frame, with wires separating
the long threads, is pressed against the cross threads. It is difficult to
describe this native machine, which should be seen to be appreciated.
These strips of cotton are then sewn into long broad pieces w^hich are
called "pagns."

J. H. Ozanne.

i J
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VII.-COTTON IN INDIA.

[K. B., 1894, pp. 318-321.]

Extract from Memorandum by Dr. George Watt, CLE.

Little more than, a century ago it was felt in England that the time
might arrive when India would have to be regarded, from political

reason Bj as the chief source of supply for cotton. A Polish botanist

[Dr. Anthony Pantaleon Hove, employed as a collector for Kew in the
last century], Avas sent out by the then British Government to study the
indigenous cotton plants of India. His report, though not published
until many years after his death, is full of interest. It shows that the

crops grown in Western India a century ago were very different from
those of the present day, and that the systems of cultivation pursued,
even on the black soils of Guzerat, were in some important respects

dissimilar from those now followed. During the first few decades of

this century the Honourable the East India Company entertained the

somewhat unfortunate opinion that the true way to enable India to par-

ticipate in the greatly expanding British traffic in raw cotton would be
to acclimatise the most highly prized forms of America. Large sums of

money were accordingly spent in Bengal, Madras, and Bombay, that

might (as we now learn) have been used to better advantage in an effort

to improve and develop the indigenous crops. Year by year America
steadily imjjroved the quality and increased the length of her staple, and
the demand for Indian cotton accordingly declined. Ultimately, how-
ever, India succeeded in producing New Orleans cotton at Dharwar—

a

staple of a far superior quality to the Indian. The high price paid for

this, unfortunately induced adulteration instead of encouraging greater

effort. In July 1863 a law had accordingly to be passed to repress the

fi-auds perpetrated, but this, while being wholly ineffectual in its main
object, very frequently punished the wrong persons, and accordingly did

great harm to the industry. It was in consequence repealed, and the

Indian cotton trade was thus left to take care of itself. The effort to

participate in the British traffic had practically to be abandoned, and not

because India had been proved incapable of producing a staple of the

kind required. But this is not all. The reputation of India for its

once famous indigenous cottons had at the same time been completely
destroyed, and its American crop having fallen into disfavour, rapidly

degenerated in quality, until at the present day it might almost be
described as inferior to many of the indigenous cottons. Unskilled and
impecunious cultivators were in India left to compete against the

enlightened agriculture of America—unskilled because ignorant of the

principles by which they might have developed the produce to meet
the best market, instead of being content to allow it to drift into an
inferior position. As matters stand, they may now be said to glory in

that they are able to dispose of a worthless staple at remunerative
rates.

That improvement towards a higher and better-paid standard is

possible may be accepted as fully demonstrated by past experience and
by the fact of 6ui)erior races of cotton being found where attention is

given to the crop, and still more so by the further fact that within the

regions of superior production the cultivators are fully aware that

degeneration occurs with neglect and with the prolonged continuance of

cultivation of any particular form on the same soil. Selection of

seed and the cultivation of specially selected plants for the production
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of seed might easily improre the Indian crop of any district by 50 per

cent.

For many years past the Indian cotton trade has been drifting into a

restricted groove. Our produce goes to mills that do not wish for a

superior or long staple, but only a pure one (that is, not a mixture of

several lengths of staple), so that it may fairly be said many of our

largest buyers discourage improvement. The dangers of a one-sided

trade of this nature need scarcely be mentioned. India is thus destroyed

as a possible country of supply for the English mills. The Indian mills

are at the same time compelled to look to foreign countries for their

present or future supplies of superior staples, and are thus more or less

confined in their operations to one class of goods. It might almost be

said that progression is deliberately stultified, the labours of centuries

ruthlessly thrown away, and a large and important industry practically

cornered or restricted in its possible development by interested parties,

who advance the plausible axiom that demand is the controlling power
of production. Hence improvement of the staple may be emphatically
affirmed as the rational direction in which an extension of our produc-
tion of cotton should be looked for, since the existing traffic is aimed at

the destruction of all the good features of the indigenous fibre, if not of

the morality of both grower and trader. It is essentially a retrograde

traffic, as at present constituted, and one in which the aims and objects

of most of those concerned are directed tow^ardsthe attainment of a high

yield of a worthless staple.

What is true of cotton is, however, equally applicable to sugar, wheat,
wool—in fact, to almost all the articles of Indian trade. Little or no
effort has been put forward towards developing, on scientific principles,

the quality of the articles of Indian commerce. Past endeavours have
for the most part been concerned with acclimatising the products of

other countries, with the result, as already shown, that India has
obtained many of her most widely grown crops from foreign sources.

The cottons of India may be referred approximately to two great

sections, the early and the late crops. The former comes into market
from October to Maich, the major portion from October to January.
The latter does not commence to come into market much before February,
and is, as a rule, over by April, though exceptional crops are not ripe

before June. The early crops are represented by the " Bengals " (such
as the cottons of the Punjab, the North-West Provinces, Oudh, and
Bengal), the " Oomras " (the chief cottons of Khandesh, Berar, &c.),

the ** Hinganghats '* (of the Central Provinces, &c.), and many of the

Sind cottons. The late crops are represented by the *' Dholeras

"

(important crops of Kathiawar, Kutch, and Guzerat), by the ** Broach
and Surats," by the " Coomptas '' (indigenous cottons of Dharwar,
Bijapur, Belgaum, &c.), and by the "Cocondaa" and *' Tinnevellys."
This purposely leaves out of consideration the American cottons,

such as "the saw-ghinned Dharwar," "Verawal," " rfalems," and
" Coimbatores," which are also, however, all late crops. While we have
thus a comparatively easy classification according to season, this is at

once revealed as more or less the expression of meteorological conditions,
since within almost any of the regions of these crops widely different

forms are separately classed in the trade under the names of the districts

where produced. These when examined botanically are often found to

be afforded by distinct races, varieties, or species. Nothing could
convey an idea of the complexity of the Indian cotton traffic more
forcibly than a tour through Guzerat during the months of January,
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February, and March. At Surat and Broach (more especially in the
latter district) a high cultivation on a rich black cotton soil is found to

yield one of the finest of all Indian long-staple cottons. During the
months mentioned, however, the soil is split into great blocks, the cracks
penetrating to such a depth as to render perennial crops an impossibility.

As the result, trees are very rare and hedges all but unknown. A few
miles off, the lighter soils of large portions of Baroda are able to

support perennial cottons, trees become frequent, and hedges universal.

Here, then, are two cotton crops of the late series growing side by side,

but which practically cannot be interchanged from district to district,

and in which the systems of cultivation pursued and the quality of the
staples afforded are as different as the two plants are from each other.

They are botanically, agriculturally, and commercially different things,

and have to be treated as such, Avhether the object desired be to extend
the area of cultivation or improve the quality of the staple. A little to

the north of Baroda (in Wadhwan and other districts) another change is

met with, viz., the occurrence of close-podded forms of Dholera cotton.

These are far more dissimilar from Surat, Broach, and certain Baroda
cottons than are the Dholeras of the southern division of Kathiawar.
Indeed one ofthe chief forms of Broach has undoubtedly been derivedfrom
Kathiawar, so that the trade distinction of "Dholeras'' from ** Broach
and Surats " cannot be upheld botanically. What is more curious, the

once famous Laberkhuva cotton of Mongrol was found on inquiry to be

Broach cotton raised from seed imported fresh every fourth or fifth

year. And these illustrations of Guzerat and Kathiawar cottons are

more or less true of the whole of India. There are often very narrow
limits indeed within which an extension of the area of cultivation can
be carried without destroying completely all the special properties of the

crop.

The total area in cultivation under cotton in British India in 1892-93
was nearly 9,000,000 acres. The largest areas iwere in Madras, Berar,

Bombay, and the North-West Provinces. The highest export of cotton

during the last five years took place in 1889-90, when cotton to the

value of Rs. 187,000,000 was shipped from India. The export in

1892-93 was slightly less, being of the value of Rs. 127,000,000.

Besides cotton, there was exported from India cotton seed in 1888-89

to the value of Rs. 301,577 ; in 1892-93 this had fallen to a value of

Rs. 61,708.

VIII.-COTTON IN BEITISH CENTRAL AFRICA.

[K. B., 1896, pp. 118-119.]

Cotton has long been cultivated in Central Africa. On the Zambesi

and elsewhere it is now semi-wild.

The following correspondence relates to a sample of the produce sent

to Kew by Her Majesty's Commissioner in British Central Africa :

i

Her Majesty's Commissioa'ER and Consul-Gbneral, British
Central Africa, to Royal Gardens, Kew.

I n

Zomba, British. Central Africa,

Dear Thiselton-Dyer, October 19, 1895.

I SEND you by this post in a small canvas bag a specimen of the

lialf-wild cotton of this country. It is cultivated by the natives in an
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indifferent manner sinca some 15 years ago, when they ceased weaving
any cloth from their own cotton, preferring to buy the European
manufactured goods.

This cotton is sent to me by a planter in the vicinity who states that

he believes it to be of very good quality. Could you have it reported on,

and let me know w^hether it really is a cotton which would fetch a high
price ? Opinions are divided as to whether it is or it is not worth our
while to cultivate cotton. It grows half wild about the country, but it

is said that the transport to the coast, which would cost about an average
of QL a ton, would leave little or no profit to the planter.

Believe me, &c.

(Signed) H. H. JOHNSTON,
Her Majesty's Commissioner and Consul-Geueral.

Secretary, Manchester Chamber of Commerce, to Royal
Gardens, Kew.

Chamber of Commerce, Manchester,
Dear Sir, January 9, 1896.

I HATE obtained an expert opinion upon the sample of Central

African cotton referred to in your letter of the 6th instant, and have
pleasure in reporting thereupon.
The fibre is of a woolly character, but it is clean and bright, though

a good deal discoloured by what appear to be insect stains. The length
of the staple is 1^ inch to 1^^^^ inch, varying considerably in strength,

but it is mostly very tender. It could probably be sold here at about
4^d, per lb. at the present time.

John R. Jackson, Esq.,

Kew Museum, Kew,

Faithfully yours,

(Signed) Elijah Helm,
Secretary.

IX-CULTIVATION OP COTTON IN EGYPT.

{Gossypium barbadense, L.)

[K- B., 1897, pp. 102-104.]

Next to the United States and India, Egypt is one of the important
cotton-producing countries of the world. The quantity of Egyptian
cotton received into this country is about 2,000,000 cwts. annually. The
quality is usually exceptionally good, and ranks next to the celebrated

Sea-island cotton of America.

The following sketch of the history of cotton cultivation in Egypt
lately appeared in Jouriial of the Society of Ai^ts (December 25th,

1896, pp. 98, 99) :

" Some interesting information is given in a recent issue of the

Bulletin du Ministere de VAgriculture respecting the diflEerent

descriptions of cotton which have been successively cultivated in Egypt.
The fibre cotton cultivated in the delta of the Nile was called Jttmel,
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after the iiuiue of the person who introduced its cultivation, in the
reign of Mehemet Ali, in 1820, M. Jumel, who was a Frenchman, had
remarked in the garden of one of his friends living near Cairo, certain

cotton plants, of which the seeds had been imported from the Soudan.
He sncceeded in cultivating the plant from seeds which he obtained,
and presented certain of them to Mehemet Ali, who, foreseeing the

sources of wealth that the cotton might assure to the country, placed at

the disposal of Jumel vast extents of territory, and gave him every
facility in his enterprise. This cotton was also known by the name of

MalcOy after a Bey in whose gardens Jumel had originally found the

first seeds. Jumcl^ or Malco^ was for many years the only cotton cul-

tivated, but for a time it was replaced by a new variety called AsJnnoirni.

This Ashmoiini degenerated after 20 years of cultivation, and was
abandoned for Mit Afifi^ which at the present time is most largely

cultivated in Egypt. ' Mit Afifi is a very strong variety of cotton,

easy to grow, and does not require any very excessive irrigation.

The colour is slightly yellow and is much appreciated by spinners.

Another kind of cotton called Bahmich^ is grown to a limited

extent, and this is a delicate variety requiring a stronger soil. It

yields a whitish cotton, which is particularly used for certain articles

of hosiery. -It enjoys a great reputation in the United States, while
France and Germany consume small quantities of it. The cultivation

of the varieties called * white cotton ' has very considerably fallen off.

Their total annual production hardly exceeds from 60,000 to 70,000
quintals. Many other varieties, such as Za/ivi, Alha^.n, &c., have
been experimented with by many growers, but up to the present the
results have not been sufficiently advanced to enable an accurate opinion
to be formed as to their merits. Egyptian cotton, whatever its variety,

preserves its essential qualities, which causes it to be much sought after

by European and American manufacturers. As a matter of fact, no
cotton, with the exception perhaps of Sea Island, the production of

which is to some extent restricted, and the price too high to admit of

its general and universal consumption, has the fineness, the strength,

and brilliancy necessary for the manufacture under good conditions

of a large number of special articles. Egyptian cottons are used in

making threads of the numbers 60 to 150, while Indian cotton makes
threads of numbers 5 to 18, and American cotton threads from 20 to

50. The qualities of Egyptian cotton are such that it finds a ready
outlet on European markets, no matter what may be the production and

'

prices of cotton of other origins."

The following further information respecting Egyptian cotton is

taken from the Journal of the Royal AgyicuUural Society^ vii. 627,

and contains notes on the use of manures for increasing cotton crops, in

the Nile Valley ;

" It is to the cotton crop of the Delta that Egypt owes its present

financial prosperity. It covers between a third and a half of the area,

the remainder being uncropped in the summer, but cropped with maize
in flood-time. During the winter the country is an uninterrupted

expanse of wheat, barley, and clover. The cotton is sown in March,

and is on the ground till the end of October, receiving about 14

waterings, of which nine are given during the hot weather by lift with

bullock-wheel or steam-pump. Its produce is at least eight times that

Report

pp. 2H, 27.
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of Indian cotton, giving an average of about 500 lb. of lint per acre.

Clover or wheat follows.

" The clover is so^\^l amongst the cotton plants before they are cut,

and gives five cuttings betAveen November and June, requiring eight

waterings. Maize follows during the flood, and, after the maize, wheat.
During the next flood maize is again sown, and is followed by clover,

which, after two cuttings, is ploughed up to make way for cotton.

Thus, in three years the cultivator gets a crop of cotton, two crops of

maize, a crop of wheat, and seven cuttings of clover. In some places

cotton is grown every other year, the intermediate crops being wheat,
maize, and clover. On the large estate which formed the ^Domains' of

Ismail Pasha, and is now managed by a board on behalf of his creditors,

tne maize cropping is generally omitted, and the land is given two
fallows in flood-time in the course of three years. Maize is almost
invariably manured. Cotton follows clover and is commonly unmanured.
But the Domains administration has found that, by the use of manure,
at least 200 lb, can be added to the produce per acre, and the practic e

of top-dressing is spreading. It may be safely concluded that two-thirds
of the Delta—or one and three-quarters million acres—receive manure
annuallv/'

X.-EGYPTUN COTTON IN SIERRA LEONE.

[K. B,, 1897, pp. 304-305.]

[Extract.]
r

Another promising economic plant in Sierra Leone is the native

cotton, jjrobably Gossypium lierhaceum^ L. In order to supplement this

an effort was made some years ago to introduce the cultivation of the
Egyptian cotton in the colony* The following letter affords particulars

on these points

:

\.

Sir,

RoYAii Gardens, Kew, to Colonial Office.

Royal Gardens, Kew,
21st January, 1893.

I AM desired by Mr. Thiselton-Dyer to acknowledge the receipt

of your letter of the 2nd instant forwarding a copy of a despatch from
the Governor of Sierra Leone regarding the experiments made in the

colony to cultivate Egyptian cotton.

2. Mr. Thiselton-Dyer has noticed with regret that these experiments
have not proved successful in Sierra Leone, and that the Governor does

not consider that there would be any good in forwarding more seeds to

the colony.

3. It will be within your recollection that in 1890, at the request of

the Government of Sierra Leone, Kew undertook to obtain a com-
mercial valuation and report on samples of native cotton collected in

Mafweh on the Bom River; and in my letter of the 9th May 1890, a

copy of a very favourable report furnished by the Manchester Chamber
of Commerce was enclosed.
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4. The Sierra Leone cotton was stated to be of good quality, and
valued at sixpence per pound in Liverpool. There was said to be a

good demand for it, and Lancashire buyers " would gladly welcome a
>* very much larger supply than is now available." A copy of the cor-

respondence was afterwards published as a Government notice (No. 5G,

dated the 26th May 1890), in the local gazette, and the Governor, Sir

James Hay, K.C.M.G., invited "the special attention of the public to

" the importance of the subject."

5. It was evident that a very favourable opening existed in the

Colony of Sierra Leone for extending a valuable industry. There are

few West African products in the present day that offer a remunerative
market. Hence this subject of cotton-growing was of peculiar

importance.
6. It was thought desirable not only to encourage and extend the cul-

tivation of the cotton already in the hands of the natives, but to introduce

the more valuable Egyptian cotton, which is in great demand " for the
** length, firmness, and strength of the staple.

11

7. If owing to local circumstances the cultivation of Egyptian cotton

is not practicable in Sierra Leone, it may at least be possible to extend
the growth and export of the ordinary cotton. If the colony could

afford to support a small botanical station in the neighbourhood of

Freetown, there is little doubt that many new industries could be started

that are now believed impossible. The success attained at the two
stations already established in West Africa at Lagos and Aburi, shows
that they fulfil a most useful mission in regard to developing local

industries.

The Hon. R, H, Meade, C.B.
Colonial Office.

(Signed)
I am, &c.

D. Morris.

XL-KAPOK.
(Ertodendron anfractuosum, DC.)

[K. B., 1896, pp. 204-207.]

Kapok is the Dutch name for the seed hairs of the white silk-cotton

tree of the East Indies {Eriodendron anfracluosuni). The kapok of
Java is regarded as the best. It is, however, too short in the staple,

too smooth, and too soft to be spun into yarn. Its chief use is for

stuJEng pillows, mattresses, and sofas, w^here its lightness, immunity from
moth, softness, and elasticity, render it superior to all but the best

qualities of feathers, wool, and hair.

Eriodendron anfractiiosnm is a lofty forest tree with a large straight

trunk covered with prickles when yonng. The branches are horizontal

and arranged in whorls. The rather large flowers are white, and are

followed by a dry, green capsule, in shape like a short cucumber, filled

with black seeds embedded in silky hairs. The seeds are sometimes
eaten and yield a bland, fatty oil. The residual cake makes an excellent

food for cattle. The tree occurs in the forest throughout the hotter

parts of India and Ceylon and extends to Sumatra, Java, and the

Philippine Islands* It is also distributed to South America, the West
Indies and troi)ical Africa. The habit of the tree is a very striking
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one. This is well shown in the representations of it in the North
Gallery, Noa. 129, 176, and 632. It is majestic in size, and generally

towers above all other trees in the dry forests where it flourishes. It

sends out large buttress-like expansions from the base, -while its branches im

afford a favourite resting place for numerous epiphytes. In fact the
upper parts of an old silk-cotton tree form a very interesting garden.
The branches and forks are thickly covered with a large tufted growth
of sevei-al species of Tillandsia^ numerous ferns, aroids, orchids, and the
seedlings of Ficui< and other trees whose seeds have been carried thither

by birds. Next to the Cocoa-nut palm the silk-cotton tree affords one of

the most characteristic features of tropical vegetation. It is regarded
with superstition by the negroes both in Africa and the West Indies,

and they can w^ith difficulty be induced to cut it down or handle it.

In India the tree yields an almost opaque gum of a dark-red colour,

which is said to be astringent, and to be employed medicinally in bowel
complaints. The wood is soft and used in tanning leather. An inferior

reddish fibre is sometimes prepared from the bark, which is used locally

for making ropes and paper. It possesses, however, no commercial
value *, and the barking of the tree would not compensate for the injury

done to it as a source of floss. The young roots are also used medicinally
in Bombay. They are dried in the shade, powdered and mixed with the

juice of the fresh bark and sugar.

In Java the growing silk-cotton trees are commonly used as telegraph

posts as the branches grow so conveniently at right angles to the trunk
that they do not interfere with the wires.

The kapok or floss from EHodendron anfractuosum is, according to

present demand, a fibre of considerable merit. The modern trade in it was
created by the Dutch merchants, Avho drew their chief supply from Java.
It is said that its elasticity and harshness prevent its becoming matted
as in some other flosses. The extending use of kapok seems to point to

it as a fibre likely to increase in demand year by year. It is important,
as pointed out by Dr. Watt, to guard against an error " made by many
writers of viewing kapok as a generic trade name for all the silk-

cotton—including that of the simal—the floss ofBoDihax malctbaricum.
When the ^demand for kapok first started, Indian exporters placed in
the market a quantity of very dirty simal^ having a large percentage
of dust as well as seed. This was at once condemned and fetched a
price that would not cover the transport charges. India thus fell

into an inferior position, which might have been avoided if carefully
cleaned fibre had been sent to Europe."
In the Annual Report of the Director of the Botanical Department,

Jamaica, for the year 1884, p, 48, the following particulars were given
respecting kapok or silk cotton :

"The silk-cotfcontreeisavery familar object in the Jamaica landscape,
especially on the north side, where it attains an enormous size. The
wood was formerly (and sometimes is now) utilised for the purpose of
making canoes ; but for all practical purposes the tree is accounted of
little value in the West Indies.

'' The chief supply of kapok for the Dutch market is obtained from the
East Indies, and during the years 1877-82 the following quantities were
imported, viz.: 1877, 14,093 bales; 1878, 10,519 bales; 1879, 12,050
bales

; 1880, 6479 bales ; 1881, 9991 bales, and 1882, 28,032 bales.
The average price paid in English money was Id, per lb. nearly.

^* A great ditriculty found in the importation of silk-c3tton wasdue to
its great bulk and the heavy cost of transport. The difficulty has now
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been overcome by a silk-cotton press constructed by Stork and Co. at
Henglo.

" It now only remains for some enterprising firm to initiate the collec-
tion of silk-cotton in Jamaica and ship it in well-packed bales for the
European market. If each cotton tree yielded at the rate of about
100 lbs. weight of clean floss there might be exported from Jamaica
every year about 3000 bales of silk-cotton of the value of 9000^."

In Ceylon, according to the Tropical Agriculttirist (1884, p. 153),
kapok was collected throughout the villages in the interior, principally
in the Matura and Tangalla districts and in the Central Province. The
season commences in May, and only one crop can be obtained in the
year. The trees do not attain maturity until the fifth year. It is not
uncommon to gather 1000 to 1500 pods from one tree. In preparing
the article for export the chief dif&Gulty was experienced in freeing it

from the seeds. The improved Patent Saw Cotton Gin imported in
1881 was very satisfactory. The industry in Ceylon was started in
consequence of letters written from the Melbourne Exhibition by the
late Mr. A. M. Ferguson, C.M.G,
Kapok had already attracted considerable attention in Australia.

Messrs. Buchanan, of Melbourne, in their Monthly Ttegister dated
21st June 1886, gave the following account of it :—" It is now 15 years
since the first shipment of Java kapok came to this market . . . .

but so firmlj' did it establish itself .... that when supplies
were not regularly forthcoming a substitute was sought for. In proof
of the lasting qualities of kapok, a non-commissioned officer engaged
in the Mahratta war of 1843 has a pillow-case in constant use ever
since which still retains its elasticity and fulness, and who assures us
he has found nothing so cool or healthful to sleep on in warm climates.

It is difficult to obtain reliable statistics concerning the trade ....
We find it entered at the local Customs under all manner of names,
such as * vegetable fibre,' * vegetable wool,' ' silk cotton,* ' tree cotton,'
* raw cotton,' and ' Simoul cotton.' There were imported into Melbourne
during the year 1886 a total of 8845 bales of the value of 26,850/.

A bale of Java kapok weighs about 80 lbs., a bale of Ceylon about
200 lbs., and a bale of India about 400 lbs.**

Serious complaint is made in Australia and elsewhere of the quality

of the kapok shipped from India. " Even at the low price of India
" kapok it is found better to pay %\d. and higher per lb. for Japan than
" M, for Indian. The Indian is frequently received in such a filthy
" condition as to be almost unsaleable." It is stated that hydraulic or
steam-press packing of kapok tends to destroy that peculiar elasticity

to which it owes its value, '• for without its ppringy nature it is

'5

itable as a stuffing material." Moreover, by hard packing, when
tlie seeds are left attached to the fibre, a dark-coloured oil is expressed
which is suflEused over the kapok, " hence a noticeable difference in

colour between the Indian and the beautifully white Java products."
'' At Java the trade has assumed a uniform practice. No unclean

stuff is shipped, but the different grades of cleaning denote standards of

quality ; the first, ' extra cleaned,' being cleaned by machinery, and
the first picking of the crop ; the second, denoted as ' best cleaned

picked,' being all hand-picked and free from seeds, except an odd one
here and there ; the third is simply designated ' cleaned.' It contains

a few seeds, together with the 'slubs,' or little knotty, curly lumps,

which are cast aside from the higher grades. The quality of any one
class is found most uniform throughout the bales. Packing is all done
in straw mats, and never tightly pressed ; the first quality, * extra
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cleimed,* weighing about 65 lbs. ; the second and third from 75 lbs, to

90 lbs. Bales over 90 lbs. to 95 lbs., on account of having to be
dumped by machinery, destroying the elasticity of the fibi-e, are

reckoned not to be worth within ^d. to Id. per lb. in value of bales of

lesser weight.

" In fact, it is a peculiar feature of the Java trade that weight of

bales form an essential condition of price—the lighter the highest, and
vice versa.

^^

The following paragraph appeared in the British North Borneo
Herald for August 1, 1896 :

^^ Kapok, the down which envelops the seeds of the silk-cotton tree,

is, says the Produce World, receiving much attention. The cultivation

of the trees is even said to be ousting coffee in the province of

Burmah ; they grow to a height of 80 feet to 100 feet, the wood is soft

and worthless ; the fibre, kapok, is extensively used for stuffing

mattresses, pillows, cushions, seats of railway carriages, &c. The lack
of proj)er machinery for cleaning the fibre stood in the way of its

development, but that obstacle has heen removed, and the stuff as it

comes to market is in excellent condition for the purposes we have
named."

Kapok has not been received in this country on a very large scale.

It is not, however, quite unknown here. The following particulars

have been received from a well-known firm in the City :

WWr

Messrs. IDE AXD CHRISTIE to Royal Gardens, Kew.

72, Mark Lane, London, E.C.,

September 28, 1896.
In reply to yotir letter of the 24th instant, Kapok is coming

here regularly to the extent of 100 bales a month from India and
Ceylon. To-day's value is 2^d, to id, per lb. The trade is not large.

Sir,

but may grow.
Yours, &c.

Dr. Morris, C.M.G,, (Signed) IDE AND CHRISTIE.
Assistant Director, Royal Gardens,

Kew,

XIL-PIBRE FROM LAGOS.

(Honckenya /icifolki, Willd.)

[K. B., 1889, pp. 15-16.]

Botanical specimens as well as a specimen of fibre were recently re-

ceived at Kew through the Colonial Office from the Governor of Lagos.

These specimens have proved interesting as bringing under notice,

apparently for the first time, a valuable fibre plant on the West Coast of

Africa. The plant has been determined as Honchenya ficifoUa^ Willd.
(Clappertonia ficifolia, Decaisne)^ a member of the natural order
Tiliaccce. It is fully described in Oliver, Flora of Tropical Africa^
Yol. i» p, 260. Below will be found the official correspondence bearing



31

on the subject, including a report of Messrs. Ide and Christie on the
commercial value of the fibre ;

—

Colonial Office to Royal Gardens, Kew.
Sir, Downing Street, 12th December 1888,

I AM directed by the Secretary of State for the Colonies to

transmit to you, for your observations, a despatch from the Governor of
Jiagos, enclosing a correspondence with Mr. Alvan Millson respecting a
local fibre-yielding plant known as " Bolobolo " or " Agbonrin Tlassa."

The Director,

I am, &c.

(Signed) ROBERT G. W. Herbert.

Royal Gardens, Kew.

[Enclosure.]

My Lord,
Government House, Lagos,

1st November 1888.

I BEG to trouble your Lordship Avith a copy of the corres-

pondence with reference to a local fibre-yielding plant known in the
Popo vernacular as " Bolobolo" and in Yoruba as "Agbonrin Ilassa,"

which has been supplied by Mr, Millson, the Commissioner of the
Western District.

Thecor respondence covers herbarium specimens and a sample of the
fibre on which this Government would be obliged to be favoured with
an expression of opinion by the Director of the Royal Gardens,
Kew.

I have, &c.
(Signed) C. A. Moloney,

The Right Hon. Lord Knutsford, G.C.M.G,, Governor.
Ac, &c. &c.

Messrs. Ide and Christie to Royal Gardens, Kew.

Dear Sir,

72, Mark Lane, London, E.G.,

17th December 1888.

Wb have your favour of the 15th instant, with specimen of
*' Bolobolo " fibre from Lagos. We consider this a very valuable fibre

of the jute class, but distinctly superior to the latter in many respects,

and more particularly in strength. It is of good length and well cleaned.
If this fibre is capable of being produced in large quantities there is a
very wide field open to it commercially. Its market value would be
regulated by that of jute, but in our opinion it would always command a

higher price. At to-day's currencies it w^ould sell at 16?. per ton in

London. We do not think the minimum price would ever fall below
12/., and if the jute market made a further advance, this ** Bolobolo"
fibre might realise 20/. If this fibre could be prepared of a whiter
colour it would prove still more acceptable ; but even as it is, we should
be very glad to see large quantities placed on this market, where they
would sell readily.

D. Morris, Esq., M.A., FX.S.,

Roval Gardens, Kew.

We are, &c.
(Signed) Ide and Christie.

i#-
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XIIL-JUTE FROM THE GAMBIA,
{Gordiorus olitorious^ L.)

[K, B., 1898, pp. 38-40.]

[Extract.]

Jute {Covchorus olitorias).—The seed of this plant was again sown
and better z^esults were gained than on the previous occasion. The
ground was prepared and seed sown on the north side of the station, in

a rather swampy situation. It was started this year two months earlier.

The fibre produced was a very fair sample for a first trial. We shall be

able to produce a much larger and finer crop nest season. The plant to

be successful here must be sown at the commencement of the rains, say

the first week in July. It must have all the rain it can get while it is

growing, and the seed must be sown thinly, or the plants will fail through

not having sufficient room to grow.
The following notes were taken on the crop which produced the sample

of fibre submitted to the Dundee Jute Growlers' Association.

The area of the land sown was about a quarter of an acre. The seed

was sown on June 13. Cutting the plants was begun on October 11.

Retting the stems took twenty days. The number of plants cut from the

area sown was 2800. These weighed when dried 2.2 lbs., and the

amount of cleaned fibre obtained was 8 lbs.

The following report has been received from the Dundee Jute

Growers' Association on a sample of jute grown and prepared at this

station

Dear Sir, Dundee, December 21, 1897.

I HAVE now to advise that the sample of jute from the Gambia
Colony which \vas returned to you yesterday may be said to have been
seen by the whole trade here, by whom it has been examined Avith

much interest.

The sample does not have the high colour of the best jute from
India, but it is similar in that respect to jute which is received in large
quantity from that country.
The fibre is good, possessing strength and good spinning quality.

It has been very well prepared, is free from " blacks '' (small pieces of
bark sometimes left adhering to the fibre from want of thoroughness
in preparing) and it has a good glossy fibre. The sample may be
classed as medium quality of jute and quite merchantable.
The root end has not been cut off, nor what is known as *^ crop '* at

the other end been removed, no doubt in order to show tbe full extent
of the grow^th as far as possible. Jute of the quality of this sample
when prepared for market should be free from root and crop. It will
be seen that if so treated the sample would not yield more than two
feet length of fibre.

Except for the short length, there is no fault to find with the sample
in comparison with jute from India of the quality with which it w^ould
be classed.

It is understood that the short length of the sample is owing to late

planting and an exceptionally dry season. Taking these circumstances
into consideration, the sample gives great promise that jute-growing
in the Gambia Colony will prove a practical success. It may be men-
tioned that the jute crop of this season now arriving from India is a
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very large one, and tliat the prices are exceptionally low ; but if with
favourable conditions jute of the quality of the sample from Gambia
can be produced, with length of fibre nearly equal to the Indian growth,
there is a large future before it.

Taking one year with another, the values realised for the Indian crop
have been sufificient to induce a constantly extending cultivation in that
country.

You would receive along with the sample a small portion taken from
a bale of Indian jute which hag been sent to show the length of jute of
this season's crop.

Apart from the fact that a better price per ton is realised for jute of a
long growth, the bulk of produce from the land is materially affected

thereby—a most important factor in the result to the producer.

It may be hoped that the trials now being made will prove that jute
growing in Africa will fulfil all the conditions of commercial success.

Yours truly,

(Signed) GEO. C. KeilLER,
Secretary.

XIV—SIBEEIAN PERENNIAL FLAX.

{Linum perenney L.)

[K, B., 1890, pp. 104-107.]
M

The common flax (Linum usitatissimiim) indigenous in the South of
Europe and in the East, has been in cultivation from the earliest times.
It is now largely grown throughout the northern hemisphere, and
extends to 51 degrees N. lat. It is one of the most useful members of
the vegetable kingdom, and the tenacity and lustre of its cortical fibres

places it at the head of textile plants. The testa of the seed (linseed)

contains an abundant mucilage, and the embryo a fixed emollient oil

which is very drying, and hence largelj- used by painters. What may
possibly be regarded as a drawback to the ordinary tiax is the fact that
it is an annual, and requires to be raised from seed year by year. The
discovery of a perennial flax possessing the projierties of the ordinary
flax would naturally excite keen interest amongst flax growers. The
subject appears to have cropped up from time to time during the last

50 years, but the results so far attained do not hold out the hope of a
perennial flax taking the place of the present annual species. There is,

it is true, a Linum percnne^ L., which is a native of the British Islands.
It is also found in Middle and Southern Europe, in Western Asia, and
in India. This plant has numerous wiry, slender stems about 1 to 2
feet high. The flowers are about 1 inch broad, bright blue. Many
attempts have been made to utilise this plant for yielding fibre or oil,

and attention has been drawn to the fact that in some parts of the world
such as Siberia, flax has at one time been prepared from it. At the
present time it is doubtful whether flax on a commercial scale is obtained
from any other than the common flax, Linum imtatissimum*
The following correspondence will serve to show what is at present

known respecting perennial flax, and it may lead to a further elucidation

of the subject.

8895 C
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Royal Gardens, Kew, to Foreign Office.

Sir, Royal Gardens, Kew, 16 November 1889,

I HAVE the honour to iuform you that Mr. Thiselton-Dyer has

received an inquiry in regard to Siberian flax, described as a perennial,

much taller than the ordinary flax (which is an annual) and capable of

yielding a succession of stalks from the same root for many years.

2. The only information on the subject so far attainable is given in

the enclosed extract taken from Dr. Carpenter's ** Vegetable Physiology
"

(London 1850) paragraph 517. It appears that the subject is more
fully dealt with in a much older publication, but no copy of this exists at

Kew.—•" Vom perennirenden sibirischen Leine und dessen auch bey
" uns mit Nutzen einzufuehrenden Bane handelt vorgaenzig, etc."

D. Gottlieb Schrader, Halle, 1754.

3- If this perennial flax is still cultivated in Siberia and yields some
of the flax exported from the Russian Empire, the fact would possess

considerable interest to flax growers in the North of Ireland. At present

the museums of the Royal Gardens possess no specimens of perennial

Siberian flax, and beyond the meagre and somewhat obsolete information
already cited, nothing is knowm of it in this country.

4. Mr. Thiselton-Dyer would therefore express the hope that the
Secretary of State will approve of the kind offices of Her Majesty's
Ambassador at St. Petersburg being invited to obtain particulars of the

different kinds of flax cultivated in Siberia. If a perennial flax is

known there answering to the description given by Dr. Carpenter, it

would be desirable to obtain for the Kew Museums specimens of the

stems in various stages of preparation, and of the flax yarn as visually

exported. It would also be desirable to obtain two or three pounds of

seed of this perennial flax, in order that it may be experimentally
cultivated in this country ; in this connexion any information as to its

cultural treatment would be serviceable.

5. I am to add that any moderate expenses incurred in this service

will be defrayed by this establishment in usual course.

I am, &c.

Sir Villiers Lister, K.C.M.G. (Signed) D. MOBRIS.
r

[Enclosure.]

Extract from ^'Vegetable Physiology," by Dr. CARPENTER (para. 517),

London, 1850.

The only other species of this order, which is cultivated for the same
purpose, is the Siberian perennial flax. This is a much taller plant,

having coarser tibres ; these are found to be very strong, but not so

white or fine as those obtained from common flax. They serve very
well, however, for the manufacture of coarse fabrics ; and there is this

adA^antage attending the cultivation of them,—that from the same root, a

succession of stalks will be developed for many years ; so that they
require no further attention, than to be kept free from weeds.

Sir Robert B. D. Morier, G.C.B., G.C.M.G., &c., to the Marquis of
Salisbury, K.G., &c.

My Lord, St. Petersburg, 20 March 1890.

In reply to your Lordship's Despatch, No. 83 of this series, and
of the Slst November last, I have the honour to transmit to your Lord-
ship herewith a copy of a letter, together with its enclosure, which I
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have received from Mr. E, F. G. Law, giving the result of his inquiries
reepecting Siberian flax.

The Marquis of Salisbury, K.G.
&c. &c* &c.

I have, &c.

(Signed) R, B. D. Morier.

Sir,

[Enclosure No, 1.]

Mr. E. F. G, Law to Sir Robert B. D. Morier,
G.C.B., G.C.M.G., &c.

Constantinople, 1 March 1890.

In accordance with your instructions I have made inquiries

respecting the Siberian flax referred to in the Marquis of Salisbury's
Despatch, No. 83, Commercial, of November 21, lti89.

This fiax is at present quite unknown in the St. Petersburg market,
in which it would be most likely to be found. A local English merchant-
has kindly undertaken to endeavour to j^rocnre samples for me, but these

had not been received when I left St. Petersburg.
jVIeanAvhile, through the kindness of the Vice-Director of the Depart-

ment of Trade and Manufactures, I have received some information on
the subject, emanating from the Director of the Technological Institute,

and from Professor Batalin of the St. Petersburg University.

I append translations of the communications of these gentlemen.
I have, &c.

(Signed) E. F. G, Law,
His Excellency Commercial Attache.

Sir Robert B. D. Morier, G.C.B., G.C.M.G.,
&C. &C. &C-

[Enclosure No. 2.]

The Director of the Technological Institute writes :

" Siberian flax {Lmum pcrenne) is certainly diflFercnt from the flax

which is generally used in Europe. The difference is, that like peren-
nial plants, it is cut and not i)ulled up by the roots, and therefore it is

not annually sown like the ordinary blue-flowered flax (Linii/n vtilyare)

or the American flax with white flowers. The Siberian flax gives a

short tow as the stems are short. The stems do not grow erect, but are

bent, and even lie on the ground. The industrial use of this flax is

unknown in Europe, where it has never been grown with the intention
of using it. Whether it is used in Siberia or not T cannot say, but at a

time when I interested myself in this subject I learnt that the Siberian
flax was sold in St. Petersburg warehouses, and was distinguished by
its proper name, and by its whiteness and softness, and by its freedom
from * Kostra ' (Scutch .?), and it is more expensive. The traders collect

it in the Governments of A^iatka and Vologda, on the banks of the
Kama.'

'

Professor Batalin writes

:

Perennial flax {Limnn perenne) is a quite distinct plant, distinguish-

able from ordinary flax by many peculiarities. One of the chief distiac-

tions is the colour, and also the thickness of the stem. The seed is

dark brown, almost black, and quite flat, so that it is quite useless for

the extraction of oil. The pod has little of the soft part which is found
in ordinary flax. Thirty or 40 years ago experimonts were made in

8895 C 2
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Germany to gro^^ perennial flax for the tow. In the works of

LangetlialandMetzger, the results of these experiments are thus spoken
of :—" The plant grows more evenly and longer than ordinary flax ;

foul grasses easily overrun and even choke it, for w^hich reason it is

necessary to cover the plants with manure in autumn. It does not,

under any circunistances, grow more than two years in the same
place, as in any case it gets overgrown by foul grasses. It is par-

ticularly sensitive to frost (/.e., probably in winters without snow ?),

The tow was found to be coarser than that of ordinary flax, and
consequently it is very improbable that its cultivation will be
extended," In South Russia, if I am not mistaken, in the Govern-

ment of Kieff, someone made the experiment of sowing Austrian
•perennial flax {^Linum austriaciini), which is very similar to the Linuni
•peremic, but from this such coarse tow was obtained that its further

cultivation was abandoned. Of this latter experiment an account was
given in the ** Zemledelcheskoy Gazette " (Agricultural Gazette) in the

year 1870.
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. A little further information has been obtained respecting perennial
flax in this country. In " Ovir Farm Crops " (Edinburgh, 1859), Pro-
fessor Wilson states " Some experiments recently made with Linuni

' perenne tend to show that its perennial nature and its capability of

sustaining itself on soils of the poorest description entitle it to more
" consideration than it has hitherto received at our hands. Its hardy
*^ nature and its branching and vigorous habit of growing when a little

care and attention is bestowed upon it, would lead us to believe that on
the poor thin soil of chalk formations for instance it might be
cultivated with adi^antage, and would, probably, on such soils give a
far larger return than could be obtained from any of the plants we at

present cultivate. The branching habit of the plant would be favour-
able to the production of seed but unfavourable, it is true, to the

" production of fibre."

The experiments mentioned by Professor Wilson in the above
extract were undertaken by Professor Buckman and described by him
in the Agricultural Gazette^ 18G0, p. 270. Professor Buckman called
particular attention to the probability of Liniihi jferehue ji^\&\ng fibre

which might be used for paper making. The results of his botanical
experiments and conclusions were first communicated to the British
Association for the Advancement of Science in 1^57. In 18(J0 he states,

I have made a new plot of this plant from seed collected from the old

one, and the whole plant maintains its character, if anything in an
improved condition, so that we may at present be said to possess in it

a form of linseed which grows to as much as 30 inches in height, and

i

i

i

I should say capable of producing a far greater quantity from the
readiness in which its stems branch and this on very poor soil, not for
a single year but for years, as my plot sown in 1851: is still in good
growth, and yielded a good crop in 1859 (its fifth year), although
annually seeded for that time. However, as regards the fibre, I must
confess that I am still in want of conclusive evidence with respect to

its value and fitness for linen and paper making, but of this I can have
little doubt, as its family is a deservedly reputed one for these
purposes."
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XV.-THE SPANISH BROOM AS A FIBRE PLANT.

(Spartinm JunceuWy L.)

[K. B,, 1802, pp. 53-58.]

The well-known Spanish Broom of gardens, Spartium juncetim, L.

(Genista juncea, Lam.)^ is a native of the south of Europe, and it is

found wild in Spain, Portugal, the south of France, Italy, and Greece.
It is a hardy shrub, 5 to 8 ft. in height, Avith upright round branches
of a deep green colour. It has a few lance-shaped leaves, which sooji

fall off. The flowers are large but not numerous. They are disposed
in terminal racemes, and are of a deep yellow colour and sweet scented.

Loudon, ArhoretiDn el Frut'tcetuui Britannicum (ed. 1838), p. 576,
gii'es a full account of tins plant and its cultivation in this country.
" In Britain," he says, " the plant is solely regarded as an ornamental
*^ shrub, having the appearance of an evergreen from its smooth, dark
" green shoots and fastigiate form, even in winter, when without leaves."

It is figured in the Bafanical Magazinp^ pi, 85 ; and in Sibthorp's

Flora Grcecci^ pi. 671. As the generic name implies (sparton^

cordage), the plant is known to yield a fibre. It has long been
regarded as the material of cordage, nets, bags, and even of sails, which
were in use by the Greeks, jRomans, and Carthaginians. Owing to the
more abundant and cheaper materials prepared from cotton and hemp,
the use of the Spanish Broom as a fibre plant has in recent times
become confined to remote parts of France and Italy, and even there
the industry is gradually becoming extinct.

The plant thrives in the most sterile soils and in localities where few
other kinds of vegetation are able to survive. It will grow equally well
either in poor sandy soils or in those of a rocky and arid character. The
young shoots are used as a winter fodder for sheep and goats. The
flowers contain a large amount of honey and are attractive to bees.

They also yield a dye. In France the plant is known as Gmet
crEsprrgm. An allied plant, the common English Broom, Gyfisiis scopa-

riusy Link (Spartium scoparium, Z.), known as Genet d halais oTiegrand
Genet ^ is also occasionally used in France for fibre purposes, but its

value in this respect is small compared with that of the Spanish
Broom. In regard to the latter, Loudon discusses its economic uses
as follows :

—

** In Italy and the south of France a very good cloth is manufactui^ed
from the fibres of this plant, Spartium jiincnim. The shoots are cut
over in the course of the month of August, and after having been
made up into little bundles, are dried in the sun. These are afterwards
beaten with a mallet, and tlien steeped in water for three or four hours ;

after this they are steeped in a ditch, among' water and mud, for eight
or nine days, and then taken out and wae;hed, wdiich operation has the
effect of separating the parenchyma from the fibres. The bundles are
then opened, and thinly spread out to dry, after which they are combed
in the manner of flax ; and the better part is laid aside for being spun,
and woven into sheets, table linen, or shirts ; the remaining part being
used for sacking or for stuffing mattresses. In various parts of France,
Italy, or Spain, where neither hemp nor flax is grown, owing to the
poverty of the soil, Spartium Junceam is found an excellent substitute.

In Italy, about Monte Cassiano, advantage is taken of a hot spring, by
alternately immersing the shoots in it, and drying them in the sun,
instead of the more tedious process of immersing them in cold w\ater ;

when thus treated the parenchyma is rendered fit for separation, and
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the fibres for combing, in tliree or four clayB. The process is said by
Rosier to be also performed with the Cytisus scojjarius ; though,
according to Desfontaines, this is doubtful. In Languedoc sheep and
goats are fed \\'ith the branches of Spartium juncenm during ^'inter,

not because it is an excellent fodder, but because there is a general
deficiency of forage at that season. Both in Spain and France^ the

shoots are used for forming baskets, and for tying up vines and other
fruit trees. The bees are said to be very fond of the flowers, and tlie

seeds are eaten with great avidity by poultry, partridges, &c. Medi-
cinally, the flowers and leaves, in infusion, act as an emetic, or in a

larger quantity, as an aperient.'*

In the Paper Makers' Monthly Journal, 1883, p. 414, it is stated

that genista fibre ** is stronger than hemp and has the advantage
" that ropes made therefrom acquire greater strength when exposed to
" moisture . . . Besides the fibre, the refuse or woody part can be
" used for making cellulose that is adapted, owing to its strong texture,
" for the manufacture of strong paper." An inventor in the United
States (quoted above) recommends the following treatment for
extracting genista fibre :

—

*' The plants are, preferably in small bunches, placed in a tank or
vessel filled with water, which, is raised to a boiling heat. To this

water is added, either before or during the boiling, lye in proportion of

about 30 to CO pounds to 800 pounds of the plants. The lye may be
added to the water as such, already prepared, or caustic alkaline earths,

in combination with carbonates of alkalies, may be employed, which
form the lye in the water containing the plants. Carbonate of lime and
carbonate of soda, in proportion of about 30 to 40 pounds of lime and 8 to

13 pounds of soda for 800 pounds of plants, are preferablj' employed. In
th<^ lye the plants are boiled for about five or six hours, after which
they are left to cool, and are then removed from the tank or boiler.

The plants are then ready to undergo the same treatment as flax and
hemp, viz., they may be steeped, dried, broken, and combed, to be
subsequently em2)loyed for spinning, weaving, making cordage, yarn,
and for other purposes to be used in place of hemp, flax, jute, or
similar plants.

In a recent number of the Revue des Sciences Naturelles Appliquees
(5 April 1891) a short notice aj^peared respecting the use of the fibre of

panish Broom amongst the peasants in the neighbourhood of Lod^ve,
and in the remote hamlets in the mountains of Languedoc. The
following correspondence shows that the industry at the present day is

greatly reduced in some places, whilst in others it has become qtiite

extinct.

The efforts made by Kew to obtain specimens of articles made from
the Si)anish Broom for the Museums of Economic Botany are also

detailed.

Royal Gardens, Kew, to Foreign Office.

Royal Gardens, Kew, 24 April 1891.
T AM desired by Mr. Thiselton-Dyer to enclose, for the informa-

tion of the Secretary of State, an extract from the Bevue des Sciences
Naturelles Appliquees, April 1891, p. 555, on the subject of a fibre

obtained from Spartium (Geni&tSi) junceu/n, L,
2. Thi^ fibre, although said to be used on the continent, is not so far

repretented in our collections in the Museums of Economic Botany at

Kew, Mr. Thiselton-Dyer would therefore esteem it a favour, if the

^1

s

Sir,
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assistance of Her Majesty's Ambassador at Paris is sought to obtain

specimens of the fibre, and of articles made from it, for the nse of this

establi:^hment.
I

3. I am to add that any reasonable expenses incm'red in procuring
the specimens will be defrayed by this establishment in usual course.

I am, <S:c.

Sir Villiers Lister, K.C.M.G., (Signed) D. MOEBIS.
Foreign Office, S.W.

The Secreta-ry of Embassy, Paris, to Foreign Office.

My Lord, Paris, July 16th, 189L
In receipt of your Lordship's despatch, No. 81, of the 28th of

April last, asking me to endeavour to procure for the Kew Gardens
specimens of the fibre of the Genistajunceay and of articles manufactured
from it, I addressed myself to the President of the Societe d'Acclima-
tation to obtain the same. He answered me that he was Borry to say

that the Society did not possess specimens of the fibre and products
woven from it ; but he had written to a cozTespondent to obtain them,
and hoped shortly to be able to send them. This he has not yet done,
although his letter was dated the 5th of May

I have, &c.

(Signed) E. H. EgertON,
The Marquis of Salisbury, K.G., for the Ambassador.

&c. &c, &c.

The Secretary of Embassy, Paris, to Foreign Office.

My Lord, Paris, August 8, 1801.

With reference to the Earl of Lytton'B despatch, No, 295, of the

IGth ultimo, and to your Lordship's, No. 81, of the 28th of April, trans-

mitting the expression of the wish of the Director of the Royal Gardens
at Kew to be furnished with products from the Genista jiDicea^ I have
the honour to enclose herewith copy of a letter from the *' Museum
d'Histoire Naturelle," to Monsieur Tisserand, of the Ministry of Agri-
culture, to whom I had applied for information.

This letter says that the textile said to be derived from this ** genista
**

is unknown in the competent departments, and that there has probably
been a confusion on this subject in the publication of the Societe d'Ac-
climatation. It might be well, the latter adds, to submit to experiment
the rind of the Genista junccay though this rind does nut appear to

possess the elements of strong or abundant textile fibre.

The Marquis of Salisbury, K.G.,

&c. &c. <tc.

I have, &c.
(Signed) Edw. H. Egerton.

Royal Gardens, Kew, to Foreign Office,

Sir, Royal Gardens, Kew, August 12, 1891.

I HAVE the honour to acknowledge the receipt of your letter of

August 10, transmitting a despatch from Paris (herewith returned)
relative to a fibre stated to be extracted in France from Genista pincea*

2. The matter is not perhaps of first rate importance. But it is the
buginess of this establishment to study local industries based on the use

of vegetable materials, as sooner or later they are sure to he the subject

of public inquiry.
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3. M. Cornu, in his letter, speaks of the information published by
the Societe Rationale d'Acclimatation de France as beiner an old affair

(il .y a deja longtemps). But, as a matter of fact, it is contained in the

number of the Revue for April of the present year.

4. The statements are extremely specific or I would not have ventured
to trouble the Foreign Office in the matter. Thus it is stated :

—
" Dans

" les villages pauvrea du Bas-Languedoc, il est peu de maisons ou Ton
ne trouve du linge fabrique en toile de Gen^t." Again:—"Dans les
'* Cevennes, ou le commerce de ce textile se trouve localise, on
** Temploie egalement pour faire des cordes, &c."

5. M. Cornu suggests that there is a confusion with Crotalana^ the
Sunn Hemp of India. This, if really the case, would be very curious,

6. Unless the information issued by the Societe d'Acclimatation is

purely imaginary, which, as it is a society of standing and repute, is

improbable, there is a local industry in France of which nothing is

authentically known. Perhaps Her Majesty's Consul at Marseilles
could find out what the nature of it really is.

7. In any case I must beg to express my thanks for the trouble that

has been taken in the matter.

I am, &c.
(Signed) W. T. Thtselton-Dyer.

Sir T. Yilliers Lister, K.C.M.G.,
Foreign Office, S.W.

Sir,

Foreign Office to Royal Gardens, Kew.
Foreign Office, January 28, 1892*

I AM directed by the Secretary of State for Foreign AflFairs to

transmit to you, to be laid before the Director of the Royal Gardens, a
despatch from Her Majesty's Minister in Paris sending specimens of
fibres of the Gejiista juncea referred to in the letter from this office of
July 17 last.

The Assistant Director,

Royal Gardens, Kew,

I am, &c.

(Signed) T, V. LISTER.

[Enclosure.]

The Secretary of Embassy, Paris, to Foreign Office.

^VlY Lord, Paris, January 27, 1892.
With reference to your Lordship's despatch of this Series,

Number 81, of the 28th of April, and to my despatch, Number 295, of
the IGth of July last, I have the honour to transmit herewith specimens
of the fibre of the Genista juncea^ L,, and of articles manufactured
therefrom as requested by Mr. Thiselton-Dyer.
These specimens have just been forwarded to me by Monsieur

Geoffroy St. Hilaire, President of the Societe Nationale d'Acclimatation
de France, who informs me that he has had some difQculty in obtaining
the specimens, their place of manufacture being limited to a few remote
villa;xes in the Cevennes.

Marquis of Salisbury,
&c* &c. &c.

I baA^e, <tc.

(Signed) Edw, H. EgertON.
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Her Majesty's Consul, Marseilles, to Foreign Office.

My Lord, Marseilles, January 27, 1893.

Referring to the Foreign Office despatch, No. 1, Commercial,
of the 17th of last August, and its enclosures, ^vhich I return horeTvith,

I have the honour to inform your Lordship that, through the kindness
of M. Durand, Professor of the School of Agriculture at Montpellier,

I have at length obtained and forwarded to the Foreign Office hy the

Peninsular and Oriental Company's steamer " Chusan " u parcel con-
taining specimens of the Genista junceay and of the articles made
from it.

The plant, called locally Genet cVEspagnr^ grows naturally in the

country, and it is only utilised for textile purposes at Lodeve in the

department of the Herault, where the stuff is only made to order, and
the industry, such as it is, is dying out.

\ have, &c.
(Signed) CHARLES G. Q. PERCEVAL,

The Most Hon. Consul.

The Marquis of Salisbury, K.G.,

&c. &c. &c.

The specimens mentioned in the above correspondence received at

Ke^v afford ample material for arriving at a definite conclusion with
regard to the origin and character of *' Genista fibre.'* There is now
in the Kew Museums a complete set, consisting of twigs, fibre in

various stages of preparation, as well as yarns and coarse cloths.

These were received from Mr. Consul Perceval. Besides, there is a

sample of coarse sheeting received from M. GeofFroy St. Hilaire,

through the British Embassy at Paris. These fully illustrate the fibre

industry connected with Sparthim (Genista) juncmm. A summary
of the information obtained by the Societe Natlonale cTAcdimatafiiyn
de France whilst engaged in meeting the wishes of this establishment,

at the request of Her Majesty's Ambassador at Paris, is given in the
Revue des Sciences Naturelles Aj^j^liqueeSj February 1802, p. 128.

It is somewhat singular to observe that the first efforts of the Society

to secure specimens met with entirely negative results. Their corres-

pondent at Nimcs, supposed to be one of the localities whore the industry
w^as still carried on, reported that not only did a Genista fibre industry
not exist in that district, but he had never heard of such an industry.

The plant itself was plentiful enough, and was used for feeding sheep
along with needles of Finns sylvestris. The Society for a moment
began to doubt, as shown in the correspondence, whether after all

Genista fibre WdS not a myth. The first satisfactory intimation was
I'oceived from Professor Durand, of the School of Agriculture at

Montpellier. This gentleman was ultimately successful in obtaining the

specimens received at Kew through the exertions of Mr. Consul Perceval.

M. Vilbouchevitch has seen recently in the neighbourhood of Lodeve
very fine specimens of yarn, and cloth made from the fibre. Some
of the latter had been in use for 15 years, and it was of fine

textm^e and beautifully bleached. An application to the mayor of

Lodeve elicited the fact that the industry had existed in his noighbour-

hood, but at the present time it was almost extinct. He forwarded,

how^ever, to the Society, a series of specimens consisting of coarse-

cloth, mattress coverings,and sheeting ; the specimens of the two latter

were ^ years old. Of very recent manufaHure he was able to send

only some yarn.

r
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It is eviclent that this interesting rural industry is fast dying out in

France. It may be said to exist now only in very remote hamlets in

the Cevennes. The inquiries made hj Kew were therefore only just in

time to secure the last specimens of cloth made in a laborious fashion
before the days of rapid communication and the introduction of cheap
cotton and other goods.
As an appendix to the article in the Revue above mentioned there is

reprinted a memoir by M. Brousnonet, entitled, '* Observations sur la

culture et les usages economiques du Genet d'Espagne,'* published in

1785. This gives a very interesting account of the industry as it existed

in France more than a hundred years ago. In those days, in certain

country districts, no other linen material was used except that obtained
from the Genet cVEspagnr. The soil was too poor to grow cotton, flax,

or hemp, and each household made its own cloth as it was wanted. It

was never for sale in any quantity. A further memoir is reprinted
relating to the use of Cytisus scoparms. Link, as a fibre plant. This
was known as Genet a halals or granrl Genet. The latter memoir was
written bv M. Yvard in 1787.

s.

XVL-BARK CLOTH OF UGANDA.
[K. B.,^1892, pp. 58-60.]

One of the most interesting of recent additions to the Museums of

Economic Botany at Kew has recently been received from Sir John Kirk,

G.C.M.G. It consists of a large sheet of bark cloth prepared by the
natives of Uganda from the inner bark of a species of Brachystegia, a
small genus of trees belonging to the CcesaJpinicce sub-order of the
natural order Legiiminosce. The specimen is about 14 feet G inches
long, 7 feet broad, and -^^ of an inch in thickness, and is of a reddish-
brown colour, somewhat lighter on the under side, and is slightly

crimped, probably the result of having been beaten out with grooved
club
The genus BracJnjstegia is confined to tropical Africa, and seems

to be generally used by the natives as a source of bark cloth. Messi'S.

Speke and Grant in their expedition to the sources of the Nile, 1860-
1863, made some interesting notes on the preparation and uses of cloth
from this source, which it may be well to add. They say of BracJiys-
tegia spi<xefoimis, Benth., that it is a light graceful tree of 20 to

4U feet high, common in rich forest, and is known in the Robeho
mountains, Zanzibar, under the name of " M'chenga *' or " M'nenga,"
the bark of which is made into kilts, cloth, band -boxes, huge grain
stores, matches, roofing for camp huts, &c. ; they also add that a blood-
red juice exudes on cutting the bark. These same explorers collected
slight herbarium material at Keegwah in lat. 5^ 5' S. of what is so far
determined as Brachgstegia tamarindoides, Welw., var. ? Attached is

the following note—*' Native name ' Mecombo,* a first-class tree> as it has
" so many uses. Tree 50 feet high, long naked trunk 9 feet in cir-
" cumference. Foliage deep green. The wood is considered good
" for building. Its bark after being boiled and prepared is made into
« white sheets or cloths worn by the natives at W S. They also
** make canoes, boxes, matches, and rope from it. Its honey is con-
"sidered very superior in flavour and whiteness. First met with
*' 30 miles from the sea ; afterwards in the interior it was frequent.
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" It is so plentiful at 6^ S. lat. that onr temporary huts were roofed
** ^vith its bark, and my plants were protected by planks of its bark,
'^ which answered admirably, being light and stiff."

During Livingstone's Zambesi expedition in 18fi0 Sir John Kirk
collected specimens of Brachystegia appendicuJahi^ Benth., a tree of

20 to 40 feet high in the highlands of the Butoka country, where it is

known under the name of ** Motondo " (Setoka), the seeds being eat^n

by the natives ; he also collected the same species near Muata Manja,
14" 19' S. lat., and states that the fibrous bark is made into cloth by being
beaten out. According to Dr. Mellor this tree is known as ** Clienga "

near Zomba. The herbarium contains a specimen of Braclajstegia

hmgifolia^ Benth., collected by Mr. J. Buchanan in the Shire high-

lands, and bears the following label—" Xjombo. Bark cloth tree, wood
very soft." Another herbarium specimen collected by Sir John Kirk
near Knsuma, on the river Shire, is labelled Brachystegia^ sp. not'., and
is described as being a good-sized tree with a fibrous bark which is

used for cloth.

Since the above was written a report has been received through Sir

John Kirk from Captain Lugard, the officer now commanding the

Imperial British East Africa Company's troops in Uganda, in which the

following reference is made to the bark cloth so extensively in nse thei'e,

of which the specimen now in the Kew Museum is an example.
Captain Lugard says, ** The fig class \^Ficus^ is largely represented in

*' Uganda where they are cultivated for the sake of their bark from which
" the native cloth is made." Thus, although there can be no doubt that

the bark cloth used in Nyassaland, and much of that used elsewhere, is

derived from various species of Brachystegia^ the subject requires

further investigation, and it is most desirable that those in a position to

investigate the question on the spot should send the leaf at least of the

tree which they have seen used to yield the bark cloth, with specimens
of the cloth itself.

The seeds of what has been determined as a species of Brarhyntegia
from Mashonaland and Manica have recently been received at Kew
from the Agricultural Department of Cape Colony.

Secretary for Agriculture, Cape Town, to Royal Gardens,
Kew.

Sir, Cape Town, January 15, 181)2.

I J^EG to send you herewith some seed of a tree which is found
over a large tract of country in IVIashonaland and Manica. The person

who brou^dit the seed from there calls the tree by the name of " Ma-
hoirnny/' and describes it as a very beautiful one, and one of the most
useful trees for South Africa, instancing the employment of the bark by
the natives for making strong rope, bags (fit for grain), mats, beehives,

iKrc, He states that the tree grows in every kind of soil and situation,

in lowlands and on mountain tops.

I append a Memorandum by Professor MacOwan, until lately Director

of tbe Botanic Gardens here, and should be glad to h*aru from you,

upon identification of the seed, its precise classification.

I have, &c.

^rhe Director, (Signed) W. J. J, WarNEFORD,
Hovnl Gardens, Kew. For Secretary for Agriculture,

"T

1

fl^

1
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[Enclosure.]

Mr. MacOwan says :—" It is a pity that an English name has been

manufactured for this Mashonaland tree- The native name would have

some sense and value as part of the history of the species.

Afzelia cuanzensis^ Welw
* Mahogoni boom' (boom is Dutch for tree). But it is utterly different

from this, its seed beii _
scarlet arillus. These seeds are often brought down as curiosities.^

"I should rathiT expect this seed to be some species of Bauhinici, if

a guess must be made. The packet might be sent to Kew, and a few
tried here and at Durban."

XVIL-KENDIR FIBRE.

{Apocynum vcnetumy Linn.)

[K. B., 1898, pp. 181-183.]

In November, 1896, a letter was received from the Foreign Office,

forwarding a copy of a Report on the Nijni-Novgorod Exhibition of

1896, containing a reference to a fibre plant successfully used in the

manufacture of Russian paper money. With the report a packet of the

seed of the plant was received.

The folloAving particulars were furnished {Foreign Office Be2yorf-%

1896, Miscellaneous Series, No. 409, pp. 16-17) :

" Attention was especially drawn to a plant Apocynum sibhiciim)

which grows wild in the Semiraychinsky district, near the River Amu
Daria. and the Hi. The local name is ^Kendir,' or 'Turka/ and it

is much employed by the natives, who use the fibre for their ropes and
fishing nets. Its chief properties seem to be the very great strength of

the fibre, and the fact that it grows without irrigation. Specimens
have been shown at various Russian Exhibitions, but the Government
only took serious steps to procure any large quantities in 1894, and in

the following year it was used successfully in the manufacture of

Russian paper money*
" With the seed brought back in 1894, sowings were made in various

parts of Russia, and these gave good results at Poltava, where the

plants grew to a height of 4 feet in two years. In a wild state it

reaches a height of 6 feet, growing best when on a hill-side near a

river, sufficiently low to benefit by the spring floods. I enclose a small

sample of seed, and some flax from the autumn crop ; that gathered in

the spring is of a lighter shade."
The seed sown at Kew germinated this summer and yielded four

plants. From these it was possible to identify the species as Apocynum
venetum, L., of which A. sibiricum is a synonym. (See Journal
Linnean Society^ xxvi., p. 98.)

In the Flora of British India^ iii., p. 657, Apocynum vcnetum^ L.,

is described as an undershrub with slender cylindrical stems and
branches. Leaves 2-3 inches long by ^| inch broad, linear oblong or
oblong lanceolate, entire or crenulate ; nerves very slender ;

petiole
very short. Flowers in small, erect, sub-corymbose cymes ; bracts
subulate, ^ inch diameter, purplish, puberulous. Fruit consisting of
two long, slender follicles. The plant is distributed from Southern
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Europe to Asia Minor, through Siberia and Northern India to

Mandshuria and Jai)an.

The following account, with a plate, is given by Dr, J, E. T.

Aitchison, C.I.E., in the 2'ransactio7is of the Ltnnean Society^

2nd Ser. Bot. iii., p. 87, t, 37, on the Botany of the Afghan Delimitation

Commission of 1884-85 :

—

Apoc^^num venetum, Linn. ; Bui'ss. FL Or. iv. p. 48 (plate xxxvii.).

Badghis : 115, March 5, 1885. Native names : Dumb-i-roba,
Kundar, Dumb-i-gosalla. Common in beds of streams and in marshy
localities at Gulran, at an altitude of 2,000 feet. Stems about 4 feet

high, springing: from a creeping rootstock, and terminating in a panicle

of flowers. The annual stems remain attached to the rootstocks, but
by the action of the wind they are soon reduced to their fibrous element,
and this is found in bunches, having the appearance of artificial

preparation. My attention was attracted to them by the seed-vessels

still persistent on the battered branches. The fibre is a most excellent

one, and the wonder is, as the plant seems to be common from Eastern

Europe to China, that it has not heretofore been employed in manufao-
tui-es. The bark of the creeping rootstocks is employed in tanning the

leather skins used as water bottles.

Roots of this plant were sent to Saharunpore, whence we received

flowering specimens for the Herbarium at Kew.
A more detailed account of the plant had previously been received

from Dr. Aitchison.

Dr. J, E. T. Aitchison to Royal Gardens, Kew-

Dear Sir Joseph Hooker, Gulran, 8th March, 1883.

Since I wrote last to you only a couple of days ago, I have come
across a find—an Asclepiad, a tibre plant that groAvs in marshy land,

amongst loam with SAveet water, about 5 feet high, annual shoots from
a woody rootstock, and great creeping thick roots.

I first of all noticed the shrub-like plant in good seed, and the seed
flying about out of a pair of very long pods that belong to the
Apocynaceje, the seeds with silky plumes. On examining the stems,

bundles of several years' collected together, the bases were covered
with a mass of what looked like tow (naturally exfoliated from the

standing stems by rubbing against each other during a wind), very
silky, and a good fibre. This natural tow, with the fruits and seeds, I

have sent you by sample post. The natives of the surrounding parts,

especially the Turcomans, say that ordinary twine and rope is made
from the fibre, but that a tribe of Turkomans, called Kayak, east of

Bokhara, Avho live at a place called Kalla, manufactured cloth from this

tibre. The natives here call that cloth Katnn, The plant is called

Dumb-e-roba (tail of fox), or Diimb-e-Gosalla (tail of calf), this name,
no doubt, due to the fluffy seed.

The bark of the rootstock is employed for tanning, or rather preparing,

skins to hold water, and it is known as " Gao-gosh " (cow's ear). These
skins become red in preparation and waterproof.
A Russian traveller, Prejevalsky, mentions a cloth being made at

Lobnor, in his travels, from an Asclepiad.
As I think it is likely to turn out a good thing, I have sent to

Saharunpore a large number of tlie roots, which were just showing
eyes like potatos, and hope they may succeed* I have no doubt, if you
have Prejevalsky*s species, that you will be able to recognize my plant



46

from the fruit. This is nearly 5 inches long, ami not thicker than

^ inch. With the seeds, you will be able to raise some plants. The
roots during winter are covered with water, and in summer I should

say are almost dry. It is in immense quantities in this vicinity, only

in marshy grovind. The natives call the cloth Katan, but this is the

Persian name for linen and hemp fabrics indiscriminately. We would
require to get the true Turki name.

Forsyth, in his Yarkand report, mentions a cloth called "Luf." I

feel sure this is the same. Native information said it was produced
from a plant that had a fruit like the Liquorice.

The annual shoots, growing in March and coming to perfection

during the summer, would lead one to suppose it might do well in

India. The fibre I have sent you is merely what I collected on the

stalks, but, of course, if collected at the proper season, it would be of

much better quality—as it is, it is very good.
I am, &c.

(Signed) J. E. T. AITGHISON.

XVIII.-STREBLUS PAPER.
{Strehlas aspe)\ Lour.)

[K. B., L888, pp. 81-<S4.]

The preparation of paper and even cloth from the bark of the Paper
Mulberry {Bnnissonetia papi/rifera) is a circumstance which is well

known. Various specimens, illustrating the uses of the bark of this

plant, exist in the Museums of Economic Botany at Kew from China,

Japan, and the Pacific Islands. It appears that in Siam paper very
similar in character to that prepared from Broussonetia, is obtained

from Strcblus asjje}% Lour. This latter is a tree widely distributed

throughout India, Ceylon, and tropical Asia, Avhere it is known under
a variety of native names. It does not appear, however, that it is used
for paper making to any appreciable extent in any country except

Siam.
The following correspondence, which has taken place between this

establishment and the Foreign Ofl&ce, contains practically all the
available information on the subject

:

'* Kew, 25ih April 1887.

u
4;

iC

4^

it

" I HAVE the honour to inform you that I observe in the Paper
Makers' Monthly Journal an account, based on information acquired
by the late Sir Richard Schomburgk, of the manufacture of paper in

Siam from the bark of Strehlas asper (otherAviso TropJiis aspera),

a tree locally known as Ton-Klioi.
'* It is stated that legal documents and Government correspondence
are Avritten on paper made from this material. Black paper, written
upon with talc, is also stated to be used for rough drafts,
" The tree is a common one in the East generally, and it therefore
seems worth while to obtain some information about its use in the

manufacture of paper. The Museum of the Royal Gardens possesses
no specimens illustrative either of the raw material or of the product

" derived from it.

" I venture, therefore, to express the hope that the Secretary of
" State will approve of the kind offices of the Minister Resident at

(i

h;

a
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" Bangkok

a

u

being invited- to assist this establishment in procuring
** specimens (1) of the raw material in its sevei^al stages ; (2) of any
" characteristic implements employed in in the manufacture ; (3) of
" finished samples of the paper,

" It would also be desirable that the collection, if made, should be
accompanied by a dried specimen of the folia^o, and, if possible,

" flowers of the tree, in order to make the identification pi^rfectly

secure. Any moderate expense incurred will be defrayed by this
" establishment in usual course.

'' W. T- Thiselton-Dyer.^'

n

u

u

"Foreign Office, 10th December 1887.
u Wixii reference to your letter of the 2Cth instant, I am directed by
the Marquis of Salisbury to transmit to you a despatch from Her
Majesty's Charge d'AflEaires at Bangkok, forwarding a report of the

manufacture and uses of Ton Khoi paper.
" P. W. CURRIE."

n

(<.

«c

u

((
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" Bangkok, 28th October 1887.

In obedience to instructions contained in your Lordship's
despatch, No, 21, of 2yth April 1887, I have now the honour to

enclose a report, prepared by Mr. Beckett, Student Interpreter of

this Legation, with regard to the manufacture of paper from the bark
of the tree called 'Ton Khoi.'
'* Under my direction Mr. Beckett has made several visits to a
village where the paper is manufactured, and has procured as many
as possible of the specimens required by the authorities at Kew
Gardens.
'* These specimens have been placed in two cases addressed to

Kew.
" E. C. Gould."

u f

ti

"Ton Khoi," its Manufacture and Uses.

Mr. French, in his commercial report for the year 1885, in describing
the process of the manufacture of native paper, writes as follows :—

** Native paper is manufactured out of the bark of a tree called
" ' Ton Khoi.* The process of manufacture is simple. The smaller
'* branches of the trees are cut, and steeped in Avater for two or three days.
The bark is then stripped oflF, and brought in bundles and sold to

persons who make the paper. Tlie bunches of bark are put in water
" for two or three days by the paper maker, and, having been cleansed
" from dirt, are taken out an»^l steamed over a slow fire for two days, a
'' little clean stone lime being sprinkled through the bark. It is then
'* steeped in water in earthen jars, and more lime is added. After a

few days it is taken out of the jars, and, having been well washed to

free it from the lime, it is beaten with a wooden mallet [for about
*' tw^o hours] until it becomes a mass of soft pulp. A frame of netting
" about six and a half feet long, and of width varying from eighteen
'' to five inches, is set afloat in water, and the pulp, having first been
" again mixed up in water, is skilfully poured out on to the frame so
" as to be equally distributed over it. The frame is then lifted out of
'^ the water, and a small wooden roller is run over the surface of the
" pulp. By this process the water is squeezed out and the pulp pressed

u
i(

ixi
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** together. The frame with the pulp on it is then yet to dry in the
*' sun. In the course of some ten hours it is quite dry, and the sheet
**' of paper can then he lifted ofE the frame. It now only remains to
" smooth the surface. This is done by applying a thin paste of rice
*' flour to the surface, and then rubbing it down with a smooth stone.

" A black paper, which is written on with a slate pencil, is made by
'* colouring the surface with a mixture of charcoal."

The process of the manufacture having been thus described, some
additional facts regarding the tree itself, and the various uses of the

paper may prove of interest.

The place at which most of the native paper industry is carried on
lies on the left bank of the River Menam, between six and seven miles
from Bangkok, consisting of a cluster of attap houses built on piles

over the river and a creek which runs through their midst.
The average height of the " Ton Khoi " is about t30 feet* The branches

grow in an irregular and straggling manner. The leaves are dark
green in colour, oval in shape, and acuminated, with a serrated edge.

The petiole of the leaf is very short, the venation is reticular, and there
is but a single midrib.
The fruit, which is ripe during March and April, is small and dry,

and is not put to any use by the natives of Siam.
The bark, in addition to being employed in the manufacture of paper,

is used by native doctors for medicinal purposes. It is boiled with a
large portion of salt, and, when reduced to a pulpy state, it is supposed
to allay pain, especially in the teeth, when applied internally to the
affected part.

The native name for the frame of netting into which the pulp is

poured is " Phaneng," the price of which is one tical (2^.). The price

of a sheet of the paper, as it is taken off a frame, 6' l^" + V 11% is one
fviang, equivalent to Zd. English money.
A paper of a thinner texture is also manufactured, the fineness of the

texture depending on the greater or lesser admixture of water with the
pulp of the ** Ton Khoi " bark when placed in the frame of netting. This
thin paper is now falling into disuse, and is gradually being relegated

to remote districts of Siam, and to use by the poorer classes.

The black paper mentioned in Mr. French's Heport, and of which
also specimens and samples are enclosed, is made of the outer and
darker peelings of the bark, whilst the white is produced from the
interior lining. The paper made of the outer peelings, after undergoing
the same process as the white, is smeared with a liquid mixture obtained
by boiling the charcoal of the tree or shrub called ^' Ton Sanoh " with a
certain quantity of rice. When folded in the shape of books of the
better quality, the paper is usually covered with a double coating of this

mixture.
The "Ton Sanoh'* above n:ientioned is a shrub growing to the

height of some 8 or 10 feet, and is of a pithy nature.
The method of writing on white paper is either by the use of a

European pen and ink, or, better, by means of a native pen formed of a
small piece of split bamboo, hollowed along the centre, and tapering to

a point This latter is used with Chinese ink (the same as Indian ink),

which is sold in sticks at prices varying from l^d. to 6d. a stick. To
write permanent characters on the black paper requires a no mean
degree of skill and practice. The pen used is the same as the one used
for writing on white paper, the liquid employed being a mixture of
lime either with the sap of the "ton makhuit " (a species of gum) or
with a kind of chalk called by the natives "horadan." After the
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writing has been impressed on the paper, the whole is smeared with a
coating of varnish obtained from the ^*ton jang," in order to fix the
characters and prevent erasures.

Tlie black books are extensively used in the native law courts for the
taking of evidence, &c. The evidence is written down by means of a
chalk or steatite pencil, and is capable of easy erasure should any
emendations be required. It is then read over to the witness or other
person, as the case may be, and bound round with string, a seal of mud
being affixed on the centre, in order to prevent the opening of the
document until it is required at the trial. The witness then makes a
mark in the mud seal with his nail, or, accoi\ling to a more recent
custom, is given a small wooden seal, with which he stamps the mud,
and which he carefully preserves for the day of trial,

A scale of prices of the various kinds of paper sold is subjoined, the
numbers corresponding with the numbers docketed on the samples
forwarded, viz. :

5. d.

Book No. I. (white), equal to 5 phanengs*=l 3
11. „ „ 4 „ =0 9

j> j>

>>

I. (black) „ 5 „ =2
II- „ » 2 „ =0 4i
III.(unfinished)„ 4 „ =0 9

„ IV, (inferior quality) =0 2
Samples of the bark in its different stages of manufacture are also

forwarded, numbered and marked according to the successive stages

through which it passes before its appearance in paper form ; also

specimens of the leaf, and of such other objects that bear upon or
illustrate the manufacture of native paper as I have been able to

procure.

W. R. D. Beckett.
The specimens illustrating the industry which have been deposited in

the Kew Museums are as follows :

Section of trunk of tree ; a frame of netting ; native books, white and
black ; samples of material in various stages of preparation ; hammer
for beating bark ; a mixing pot, with pigments and pens for writing.

Sir, Kew, 30th December, 1887,
I HAVE the honour to acknowledge the receipt of your letter of

December 10th, transmitting a despatch in original (herewith returned)
from Her Majesty's Clturge d^Ajfaires at Bangkok, forwarding a report
on the manufacture and the uses of paper from Strehhis aspe7\
The cases of specimens haA'e been duly received. The collection

is extremely interesting and instructive, and the objects transmitted are
a very desirable accession to the museum of this establishment, where
this curious industry has hitherto been wholly unrepresented.

I venture to express a hope that the Secretary of State will be
pleased to convey to Mr. Gould an intimation of his satisfaction at the
courteous and very intelligent manner in which Mr. Gould has assisted

this establishment.

It is proposed to publish the report in an early number of the Kew
Bulletin,

Sir Philip W. Currie, G.C.B. W. T. Thiselton-Dyer.

* Or fiheeta.

8895 D

Mo.Bot. Garden,
1902.
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XIX.-CANADA NETTLE FIBRE.

{Laportea canadensis^ GaucTichO

[K. B., 1897, p. 430.]

A nettle-looking plant was received last year from tlie Jardin
d^Acclimafation at Paris, under the name of Bcehmeria candicans. It

was said to afford fibre superior in quality to China-grass (Bcehmeria

nivea)^ or rhea or ramie (B, tenacissima)^ and its cultivation has been

recommended in Southern France, Algiers, Egypt, &c. Fortunately,

the plant on arrival at Kew was in excellent condition and in flower.

Upon examination it was found to be not a species of Boehmena^ but a

well-known new-world species, Lajjortea canadensis, extending from
Canada to Florida and Mexico, and westAvard to the Rocky Mountains.
The fibre yielded by this plant was at one time largely used ; latterly

it has been almost entirely forgotten. In Hooker's Flora Boi^eaH-

americana^ Vol. II. (1810), p. 142, it is stated, "the fibre of the stem
" is copious and strong, and Mr. Whitlaw endeavoured to recommend
"it to this country as an article of commerce," Later, in 18G5, the

Abbe Provancher refers to it in his Flore Canadienne, p. 516, under
the name of Ortie dii Canada, or Canada Nettle, and adds :

—" Sa
"culture a ete tentee en Europe pour sa fibre, mais ses avantages reels

"sont encore doutes."

It is well known that many members of the nettle order are capable

of yielding fibre. Even the common English stinging nettle {Urtica
dioica) is a very ancient fibre plant, its inner bark affording a tough
fibre suitable for many purposes, and used for cordage and coarse cloth.

A lace parasol cover partly made from this fibre is in Museum I.,

Case 102* A series of yams prepared from the same plant, and
variously coloured, were brought to Kew by Mr. B. Gray, of Glenanne,
Ireland.

In the Descriptive Catalogue of Useful Fibre Plants of the World,
by Mr. C. Richards Dodge, recently issued by the United States

Department of Agriculture, the following note (p. 213) appears
respecting Laportea canadensis ;

—" The fibre of this species, before

"the introduction of cotton, had an application more extensive than at

"present in Europe, where, particularly in Germany and in more
" northern countries, they manufactured the cloth called ortica (German,
** nesseltuch), or nettle cloth."

It may, therefore, be safely assumed that the Canada nettle possesses
no special merit as a fibre plant compared with China-grass or ramie.
Further, as it possesses stinging hairs, it is difficult to handle.

XX-URERA FIBRE.
(JJrera tenax^ N. E. Br.)

[K. B., 1888, pp. 81-85.]

The fibres exhibited in the Natal Court at the late Colonial and
Indjan Exhibition attracted a good deal of attention. Unfortunately
the labels had become misplaced in transit, and consequently the collec-
tion did not offer such facilities as could be desired for detailed inves-
tigation. It is now clearly established, however, that a fibre mai'ked
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" Hihiscus,^^ which attracted chief attention, was really what is known
in Natal as Native hemp, possibly a local form of Cannabis mtiva. In
the Official Reports, p. 378, it is stated by Mr. C. F. Cross, " that the
" yarn prepared from this fibre was of a greyish colour, bleaching easilj'

under the ordinary treatment to a full white. It was remarkably
soft to the touch, more nearly resembling an Angola yarn than flax

or cotton. . This fibre has been submitted to flax spinners of expe-
rience, and from inspection, together with the results of laboratory
investigation, they have formed a high estimate of its value."

Mr. J. Medley Wood, A.L.S,, the indefatigable Curator of the
Botanic Gardens at Durban, to whose zeal and co-operation we are

indebted for the elucidation of many problems connected with the flora

of Natal, mentions that his native hemp grows vigorously to a height

of six feet or more, and that it lends itself readily to the exigencies of

culture.

The next most interesting fibre exhibited in the Natal Court appears
to have been forwarded by Mr. J. Kirkhara, of Umziuto. It was stated

by Mr. Wood to belong to the natural order Urticacece^ but he had at

that time been unable to obtain either fruit or flowers, and it was
unrepresented in the herbarium at Durban.

Of the nettle family in Natal he states :

** There are several
H

indigenous species, some of which attain a

height of over 20 feet, with a pithy semi-hei^baceous stem eight
" inches in diameter. Others are more or less dwarfish, being but half

The barks of all are highly'* an inch thick and four to five feet high.
" prized by the natives on account of the strong cord or thread tliey
** make, in their own I'ude manner, from the fibre contained therein. It

** is known to them by the name ** imhogo semj)^^
In a letter dated 23rd August 1887, Mr. Wood writes :

—

" By this post I send flowers of my No. 3,837, which appears to be a

Urera. It is a shrub about 8 to 10 feet high or more, and is, I
*' think, the plant producing the fibre which was said to be the second
** best fibre shown at the late Colonial and Indian Exhibition.

** The plant is not uncommon in the midhmd districts, but this is

" the first time that T have seen the flowers.

a

" It will be important I think, to ascertain wdiether its fibre is

really of value ; it grows readily from cuttings, and could bo grown
in quantity if found to be payable."
Again on the 23i"d November :

—

** I have collected a quantity of seed for distribution, also staminal
flowers, of my No. 3,837, Urera sp,, but T am afraid that they are
scarcely recognisa)>le. A specimen of bark shall be sent by next
week*s post. I should like to have sent a larger quantity, but the

messenger I sent said that the trees had been stripped by the natives,
" w^ho use the bark for making their sleeping mats.
" plant propagjited here, in case it may be in demand.
On investigtition at Kew, the plant sent by Mr. Wood proved to be a

new snecies. which has been described and fiirured in the Icones

it

<4
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I am having the

species, wnicn uas oeen aescnoea ana figured

Plantariim as XJrcra tenax^ N. E. Br.

The bark, as sent here, appears to resemble in many respects that of

nncleaned Ramie or Rhea {Boehmeria niveu). The fibre is, however,
more brittle and not so lustrous as the best specimens of China grafi».

"Unfortunately the sample hitherto received does not admit of this new
fibre being treated in an exhauEtive manner. It is quite possible that

8895 D 2
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an indigenous plant of this character may be better Buited to the cir-

cumstances of Natal than the China Grass, On receipt of a lai'ger

sample, it will then be possible to investigate its merits in an exhaustive

manner.

XXI-RAMIE.

{Boelimeria nivea^ Hk. & Arn.)

[K. B., 1888, pp. Ii5-U9.]

The plant known under the several names of China Grass, Ramie, or

Rhea, belongs to the natural order, Urticacece, and hence it is not a

grass at all, but a species of nettle, somewhat resembling, in appearance
and habit of growth, the common nettle of Europe,

The China Grass plant, first known and long cultivated by the Chinese
under the name of Tchou Ma, is the Boelimeria nivea of botanists.

The specific name, nivea, was given to it on account of the white
appearance on the under-side of the leaves. A plant called in Assam,
Rheea, and in the Malay Islands, Ramie, was believed by Roxburgh to

be distinct from the Tchou Ma of the Chinese, and it was named by this

botanist BoeJuneria {Urtica) tenacissima. In this plant there is an
absence of the white felted appearance on the under-side of the leaves,

so characteristic of the China Grass plant, but in all other respects the

two plants are identical in their botanical characters.

For purposes of classification, the Tchou Ma, or China Grass plant,

Boelimeria nivea, may be accepted as the typical species, and the Rhea
or Ramie, retained as a geographical variety of it, under the name of
Boelimeria nivea var. tenacissima. This latter is sometimes known
as the Gz^een-leaved China Grass, a name which may be conveniently
retained for it.

The fibre yielded by these plants has been long recognised as

pre-eminent amongst vegetable fibres for strength, fineness, and lustre.

Hence numerous attempts have been made to cultivate them, and to

prepare the fibre in large quantities for commercial purposes. The
plants are exceedingly easy of cultivation, and thrive in all soils, but
preference should be given to those of a light loamy character. It is

essential that the climate be moist and stimulating, in order to produce
abundant and frequent crops of stems. The plants may be raised from
seed, but the more ready method is by root or stem cuttings. The roots

being perennial, the stools become stronger and more vigorous every
year, and from these fresh sets are easily obtained for extending the
cultivation.

Numerous attempts have been made during the last 10 years to

extract the valuable fibre which exists in this plant. The experimental
processes hitherto employed may be briefly classed as either mechanical
or chemical. In the first, it has been sought to extract the fibre from
the green stems by means of rapidly revolving beaters attached to a
drum driven by steam power. In some cases, water is used to Avash the
fibre while under the beaters. The chief difficulty experienced in this

method is the small quantity of fibre cleaned per day. This has
enhanced the cost to such an extent as to render the process practically
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unremnnerative. In the chemical proccRses, the Ramie stems are
treated green or dry. The object sought is to treat the stems either
under great pressure with steam or with chemicals, so as to dissolve the
gum in which the individual fibres are immersed. After being thxis

treated, the fibres are easily detached from the stems by hand or by
machinery, and are sent to market in the form of ribbons. The question
of cost is here also very important, and it is felt, under present circum-
stances, that China Grass can only be satisfactorily grown and prepared
where there is an abundance of cheap labour.

It Is a fact universally known, that the fibre of the China Grass is one
of tJie finest and strongest known. If a process could be devised that

Avould extract and clean the fibre at a cheap rate, the results would
prove of the greatest possible interest to all our tropical colonies. The
China Grass plant can be growni as easily as the sugar cane, but in spite

of many years of continuous effort, the problem how to prepare the
fibre on a large scale, and place it in the market at remunerative rates^

is apparently still unsolved.
We gather from the numerous applications made to Kew for infor-

mation, that interest is still maintained in the utilisation of China Grass
or Ramie, and under these circumstances it is felt to be desirable to

place on record the latest facts that have been gleaned respecting the
present position of the industry.

Sir,

Royal Gardens, Kew, to Foreigi^ Office.

Royal Gardens, Kew, April 16, 1888.

I AM desired by Mr. Thiselton-Dyer to inform you that con-
niderable interest is being taken in British Colonies in the culture of

the Ramie plant, known as Rhea and China Grass {Bcehnieria nivea).

2. Hitherto the industry has not assumed large proportions anywhere,
owing to the want of a thoroughly suitable machine to prepare the
fibre.

3. In the Foreign Office Report, for the year 1887, on the agriculture

of the Barcelona district [No* 275, Annual Series, 1888], Mr. Consul
Wooldridge states, that in the province of Catalufia, *' Machines
'"already in use, capable of decorticating the [Ramie] fibre on a
*^ profitable scale/*

4. Mr. Thiselton-Dyer is of opinion that it is very desirable to obtain
from Mr. Wooldridge the names of the makers of the machines which
appear to have successfully solved the problem of decorticating Ramie
Btems. Any particulars he could add as regards the cost of the
machines, the power necessary to drive them, and the out-turn of clean

I,
fibre per day, would prove of the greatest possible interest to planters

in our tropical Colonies.

I have &c.

Sir T, Villiers Lister, K,C,M.G. (Signed) D. MORRIS.

Mr. Consul Wooldridge to the ISIarquis of Salisbury.
My Lord Marquis, Barcelona, Ai^ril 25, 1868.

I HAYE the honour to acknowledge the receipt of Sir James
Fergusson's despatch, of the 19th instant, on the subject of the machines
•ised in Catalufia for decorticating the stalks of the Ramie plant ; and
I am directed to report to your Lordship the names of the makers of

ihe machines, and to give any further particulars which might prove
of interest to planters in British tropical coloniefl.
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Altlioiigh the Ramie plant has been cnltivated for many years in the

north of Cataluna, it is only within the last two years that, through
the invention of a decorticating machine by Monsieur Favier, member
of the "Societe La Ramie Frangaise," it has been brought before the

public, M. Favier has a factory, called the "Fabrica Favier," at

Torroella de Montgri, in Gerona, in the vicinity of the Ramie
plantations, where his decorticating machines are at work.

These machines are used to decorticate the stalks in a dry state,

after having been cut and exposed to the powerful rays of the sun for

48 hours, as experiments and practice show that the operation on the

green Ramie is impracticable.

It appears that M. Favier has been the first to solve the problem of

decorticating Ramie with success ; and, according to Professor Obiols,

his machine leaves nothing to be desired ; and of this invention the
" Centralblatt," of Berlin, in its number of January 23, 1883, says :

** Although the use of the Ramie, as a textile plant, dates from time
" immemorial, the separation of the fibre from the stalk has been found
*^ hitherto so surrounded with difficulties that no hope existed of any
** considerable extension in its use ; however, since M. Favier has dis-

"covered a machine for the purpose of separating the fibre, a real
'* revolution has been produced in the industrial world, and the
" cultivation of the Ramie plant has taken extraordinary proportions."

Another decorticating machine, similar to the Favier one, has,

however, been invented by a Monsieur Billion, of Marseilles, who
obtained a patent for it in Spain, but, being considered by M. Favier as

a piracy, the latter prosecuted M. Billion, who eventually came out
triumphant ; and, although this machine has not been used in Spain,
some persons consider it to be superior to the Favier one.

Full descriptions are given of these machines in Professor Obiol's
pamphlet (in Spanish), and can be purchased for a few pesetas.

The Billion machine can produce 300 kilogrammes of fibre a day,
showing an advantage over the Favier one.

The Favier machine is not for sale to the public, the inventor
preferring to establish factories near the plantations and purcliasing the

produce from the agriculturists, and decorticate and manufacture
threads, &c., himself, aa the " Societe La Ramie Fran^aise " is doing
at Torroella. Neither, I believe, is the Billion machine to be acquired
for money.
There is another machine, known as the '* Agramadera (flax-dresser)

Kaulek," invented by M. Kaulek, of Paris. Its size is a cubic metre,
and it requires half a horse-power to put it in motion, and can be worked
by the arm, by a windmill, or by steam. It is portable, weighs 350 kilos.,

and its price is 2,000 fr. (80/.). It has been known to produce 175 kilos

of commercial Ramie, in ribbons, in 10 hours.
Another machine has teen invented in Barcelona by Don Demetrio

Prieto for extracting fibre from textile plants, and many of his machines
are in use with success, in Mexico. The inventor is about to introduce
certain modifications in this machine, in order to adapt it to the decor-
tication of the Ramie plant. {See Art. LV. later.)

The personnel required to work the Favier machine, and the cost per
diem (in Catalufia), are as follows :

Two men to separate the extremities of the stalks
One man to introduce the stalks « * -

One man to receive the fibre - . - -

One man to supply the stalks to the introducer
-^

Pesetas c.

- 75
- 1 50
- 1 50
- 75

5 25
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or about is. per day for each machine ; and for, say, a 1,0(30 kilos, of

dry stalks the proportional out-turn would be as follows :

50 kilos of extremities, or 5 per cent, of the whole weight.

190 kilos, of fibre, or 20 per cent, of the whole weight,
570 kilos, of wood.
100 kilos, of pellicles, and
90 kilos, of loss.

Yet the wood, extremities, and pellicles may all be utilized.

Takin
about 10 horse-power of steam, the expenses and profits result as
follows

Cost of installation, 120,000 pesetas, or francs, each machine costing

6,000 fr., with the necessary c.ipital of G0,000 fr.

Actual cost of stalks of Ramie (iu Spain), ]

each machine decorticates 216 kilos, per day.

T>eseta8

Expenses

4,320 kilos, of stalks

Labour
Incidental expenses

Pesetas c.

432 00
108 00
122 00

Total -

Products.

662 00

5 per cent, of

20 per cent, of

of fibre

extremities - - .

decorticated stalks, or 864 kilos

10 80

57 per cent, of wood
10 per cent, of pellicles -

9 per cent, of loss.

864 00
61 50
17 20

Total -

Total products -

Total expenses -

. 953 50

- 953 50
- 662 00

Clear profit per day 291 50

or 117,150 pesetas per annum of 300 days of labour, which represent
approximately 48 per cent, of the capital.

The Favier machine has the advantage of extracting the fibre and
making the threads clear of gum, for in the raw Ramie irvhich comea
from China and India there is so much gum that it is most difUcult to

cleanse. These machines, as I said before, are not jet within the reach

of agriculturists, that of M. Favier being used by the inventor, and
that of M, Billion having ceased to w^ork in Spain.

I have, &c.

(Signed) Frank Wooldridge.

XXII—RAMIE—(^o>i^/«u^^,

[K. B., 1888, pp. 273-280.]

The subject of the utilisation of the Ramie plant {Bo^hmeria niveay

Ilk. & Am.) is one which has been closely followed at Kew for many
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years. The importance of the subject in India and the Colonies has led

to conBlderable -correspondence being addressed to this establishment.

Specimens of Ramie stems, grown at Kew, have been supplied, as far

as practicable, for experimental purposes in this country, and the

Bulletin for June 1888 (pp. 11:5-149) gave a summary of information
on the subject.

Recently the French Government undertook a series of trials of

methods for preparing Ramie fibre, and on behalf of the India Office,

Mr. D. Morris, F.L.S., the Assistant Director, was appointed to attend

these trials and prepare a report of the results. This report, with the

permission of the India Office, is reproduced below :

Kew, October 24, 1888.

In the French Journal Offlciel of the ]3th of April last there

appeared a ministerial order appro'v ng an International Competition of

Methods (mechanical and chemical) for preparing the fibre of the Ramie
plant. The order was based on the fact that considerable interest was
taken in the cultivation of tlie Ramie plant in Algeria and French
Colonies generally, and that it was a matter of national importance to

solve the problem of preparing Ramie fibre so as to bring it within the
reach of commercial enterprise.

The competition was, in the first instance, fixed for the 15th August,
but it was afterwards postponed to the 25th September on account of

the unfavourable season which had been experienced for the growth of

the Ramie plant intended to be used in the trials.

Importance of the Ramie Question.
It is well known that the production of the fibre of Ramie in com-

mercial quantities, and in an economical and remunerative manner, has
constituted one of the most important industrial problems of the present
day. It has been keenly followed in nearly every part of the world ;

but the chief efforts hitherto made have been confined to India, to the
West Indian Colonies, to the United States, and more recently to France
and her Colonies.

The Government of India, nearly 20 years ago, was led to oflPer a.

reward of 5,0O0Z. for the best method for preparing Ramie fibre and
presenting it in a suitable condition for textile purposes. It was led to

this step by the conviction that the only obstacle to the development in

India of an extensive trade in Ramie fibre was the want of suitable
means for decorticating the plant. This was the third time that Ramie
had become the subject of official action. The first effort for utilising

this plant was in 180B, when Dr. Roxburgh started the question ; the
second was in ISIO, when attention was directed to it by Colonel
Jenkins. The offer of 5,000/. in 1869 induced many competitors to

enter their names, but it was found that no machine fully fulfilled the
conditions laid down by the Government, and therefore the full prize
was not awarded. Other unsuccessful attempts were subsequently
made, and eventually the offer of 5,0007, was withdrawn.

Since that time many thousands of pounds have been spent upon the
Ramie plant, and the aid has been invoked of both mechanical and
chemical science to solve the problem connected with decorticating the
fibre. Many processes have been brought forward from time to time,
and it was claimed for each of them that they had fully realised the
hopes of their inventors. But promising as some of these processes were,
they do not appear to have been introduced into regular use, and only
one or two have at all come into prominence.

^i^
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Naturally the earlier attempts to prepare Ramie fibre had followed
the methods already in use in preparing tJax, hemp and jute ; bvit it was
boon evident that as regards Ramie these methods were useless. Tlie

fact that thai fibre of the Ramie plant is embedded in a gummy Hubstunce

ofi!ered the greatest obstacle to the production of clean and bright

threads suitable for the spinuur.

Arrangements for the Farts Trials, 1888.

The Conconrs lulcrnational de la lianiie^ recently held at Paris, took

phice in one of the annexes of the proposed exhibition of 1889 on the

Quai d'Orsay (Place de I'Alma), It was attended by represeututives

from all parts of the world.
It was evident that the proceedings were watched with considerable

interest by inventors, no less than by persons directly interested in the

cultivation of the Ramie plant. Very complete arrangements had been
made beforehand by the French Ministry of Agriculture. Steam power
was provided and a large supply of green stems (of the white-leaved

Boehmeria nived) had been grown in the neighbourhood of Paris ready

for the trials. Dried stems had been obtained from Algiers, while to

test the chemical processes, a quantity of Ramie ribbons were available

ready to be converted into filasse.

The commission of jurors included M. Tisserand, Councillor of State

and Director of Agriculture, anumberof prominent engineers, chemists,

and botanists (including the Professeur de Culture of the Jardin des

Plantes), and the Director of Agriculture in Algiers. They were
evidently men who were acquainted with the economical problems
connected with the cultivation and utilisation of the Ramie plant, and
the trials were conducted in a systematic and exhaustive manner.

List of Prizes Offered.

Prizes had been offered by the French Government in the following

five categories :

—

{ji?) For a machine to decorticate Ramie in a green

state, driven by steam power, 1st prize, 1^000 fr., 2nd prize, 700 fr, ;

(ft.) For a machine to decorticate Ramie in a dry state, driven by
steam power, 1st prize, 1,000 fr., 2nd prize, 700 fr. ; (c.) For a machine
of a light and portable character driven by horse power, and suitable

for use in the Colonies, 1st prize, 700 fr., 2nd prize, 500 fr.
; {(L) For

a hand-power machine of a light and portable character, suitable for

nse in the Colonies, 1st prize, 500 fr., 2nd prize, 300 fr. ; (*?.) For the

best, and most economical process (chemical or otherwise) to convert

the Ramie ribbons into commercial filasse suitable for the use of textile

manufacturers, Ist prize, 1,000 fr., 2nd prize, 700 fr.

The entries previously made at the Ministry of Agriculture included

19 machines and 10 (chemical) processes. On the morning of the trials,

only four machines and one chemical process were, however, submitted

to the jurors.

The de Landtsheer Machine.

Taking the machines in the order in which they stood, the first was
that invented by de Landtsheer, of Paris (Decortiqueuse de Ramie
Systeme de Landtsheer). The cost was stated to be AOL This was
driven by steam power, and required two mew to attend to it- It had
a horizontal feed plate, and consisted of a series of rollers and crushers,

which received eight or ten stems at a time from the hands of the

operator, and passed them on to be beaten by a pair of rapidly revolving
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drums very similar in character to those found in the Death machine.

In the de Landtsheer machine, howeyer, there is a reverse action

attached of an effective character. When about five-sevenths of the

lengths of the stems had been cleaned, they are quickly^returned by
means of the reverse action to the hands of the operator, who then

presented the nncleaned ends to the machine and completed the operation.

The fibre in this case was only moderately well cleaned ; there was
considerable waste, and the actual amount of rather bruised ribbons

was as follows : from dry stems, 5 kilos, per hour, and from green

stems, 18 kilos, per hour. As the latter were weighed before they were
dried, the calculations for dry ribbons would be about 6 kilos. If we
take the result at 5| kilos, per hour of dry ribbons, the de Landtsheer
machine would produce only 55 kilos, per day of 10 hours, equal to

about 124 pounds avoirdupois. The commercial value of these ribbons

at IL per ton would be 75. ^d.

The inventor claimed for the de Landtsheer machine that it could

produce 3 cwt. of dry ribbons per day. The small out-turn at the trial

was attributed by him to the poor character of the stemr? supplied.

There was some cause for complaint on this head, but in any case it

was difficult to believe that this machine could produce, as worked at

Paris, ribbons in commercial quality at a remunerative cost.

The Barbier Machine.

The second machine, known as Barbier's (Decortiqueuse Armand
pour la Ramie et toutes les plantes textiles : Constructeur Paul Barbier,

Paris), was very similar in construction to the dc Landtsheer machine
already described. The cost was the same, viz., 40^. It was also fitted

with a reverse action. The feed-plate was horizontal, and the operator
handled about 8 to 10 sterna at a time. The fibre was somcAvhat
severely bruised in cleaning. In the first trial with dry stems it pro-
duced 3*6 kilos, per hour of ribbons. With green stems it produced
ouly 7 '5 kilos, in 47 minutes. There was a large amount of waste, and
owing to the fibre being pushed backwards and forwards between the

revolving beatere, the ends were often badly tangled.

It was claimed by the inventor that this machine could treat 2,500

kilos, of green stems per day of 10 hours, yielding 125 kilos, (pre-

sumably of dry) ribbons worth 50 francs per 100 kilos.

A machine illustrative of the Systeme Lassalle (constructed by H.
Chasles, Paris) was on the ground, but it was unable to compete in the

trials. For the purpose of this report it may be passed without further

notice.

Machine of American Fibre Compai^y.

The next machine was exhibited by the American Fibre Company,
of No. 18, Broadway, New York, under the charge of Mr. Noble.
This was on an entii^oly different plan from any of the fibre machines
hitherto in use, and deserves a few words of description. The machine
was about 4 ft. 6 in, long, and supported on standards about 5 ft. high.

Above the machine was a wooden structure designed to receive the
movable frames in which the stems were placed. The feeding was
vertical from a frame containing about 30 stems placed above two
wooden rollers working horizontally through the whole length of the
machine. By means of a movable bottom in the feeding frame, the
stems were dropped base -end- downwards between the rollers, which
slightly crushed them. While firmly held in the machine the stems
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were pressed against a horizontally moving knife, which split them
along their whole length. After this they were bent in such a manner
that the woody portions were fractured and separated from the fibrous

cuticle. The latter was ultimately delivered in two ribbons, one on
each side of the machine. In this instance, all that was attempted was
to separate the fibrous bark from the stems, and deliver the former in

broad ribbons, almost intact. No attempt was made to remove the
corky epidermis or separate in any way the constituent fibres. This
machine was worked by steam power, and required three men to attend

to it. The cost was not given. It was tried un green stems only, and
produced at the first trial 7 kilos, of wet ribbons iu 18 minutes. At the

second trial it produced 12'8 kilos, of wet i-ibbons in 38 minutes.
These results would be equivalent to 21 kilos, of wet ribbons per hour
(or allowing one-third of the weight for dry ribbons) equal to about
15 pounds avoirdupois of dry ribbons per hour. It must, however, be
borne in mind that the ril)bons produced by this machine were simply
the crude fibrous bark without any cleaning. The actual value of these

ribbons would be very small ; but if the machine had been capable of

turning out half a ton, or even a quarter of a ton of such ribbons in a

day, it would have possessed some value. The machine, as shown at

Paris, it is needless to remark, was practically useless for commercial
purposes.

The Royer Chemical Process.

The only chemical process for converting Ramie ribbons into filasse

(or the beautifully white silky threads which Ramie is capable of

yielding) for textile purposes was shown by M. Royer. This was
described by the inventor as '*Degommage de la Ramie Brute:
" Systeme E. Royer, Paris. Le traitement industriel complet de la

" Ramie Brute par ce Systeme constitue une depense de 10 a 12 fr.

" par 100 kilos, de matiere brute." The details of the process were
Bot made known. The ribbons were laid horizontally in small portable

wooden crates, and submitted to the action of certain chemicals in

successive baths. Afterwards they were placed in an iron cylinder or

closely fitting steam chest, and thoroughly exposed to the solvent power
of steam at high pressure. The filasse produced was beautifully white
in some cases, but in others it was mixed with portions of bark and
discoloured. T]ie system aj^peared to be laborious and costly. TJie

jury was unable to arrive at a satisfactory conclusion as regards the

merits of the process during the session of the trials between the 25th

and the 30th September, but the general opinion of those present was
not favourable to the process.

The actual trials commenced on the 26th September and closed on
the 30th. The first day was devoted to trials with dry Ramie stems,

the second to green Ramie stems, while the third was chiefly devoted

to the chemical process for converting ribbons into fibre. On the

fourth day the jury carefully examined the construction of the machines,

tested by a dynamometer the powers necessary to drive each one, and
in some instances retried the machines in order to correct or confirm

the results already obtained.

Awards of the Jury.

As regards the awards of the jury, in a letter received from the

Foreign Office, dated the 12th instant, enclosing a despatch from the

English Embassy at Paris, it is stated that " since the International
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" competition for macliinery for, and methods of, decorticating Rhea
" was held, the question of distributing prizes Avaa duly taken into
" consideration. But, according to the information conveyed to the
" Embassy by the French Ministry of Agriculture, none of the
** advertiBed prizes were given, the Jury having only ma^'^e the follow-
" ing awards :—600 francs to M. de Landteheer, 2, Place des
" Batignolles, Paris ; 400 francs each to the Coiupagnie Americaine
des fibres, 18, Broadway, New York, and to M. Armand, whose
machine was exhibited by M. Barbier, 46, Boulevard Richard Lenoir,

" Paris.
^^ No report on the subject of the competition will be published in the
Bulletin de VAgriculture before the issue of the November number
of that periodical."

These are, briefly stated, the results of the Paris trials on Ramie.
That the results are unsatisfactory, and disappointing, and fall far short
of the estimates of the inventors, there can be no doubt. It is probable
that a fresh series of trials will be inaugurated next year in connexion
with the Paris Exhibition of 1889 ; and if the value of the prizes is

increased there will doubtless appear a larger and better representation
of machines and processes.

The Fayier System.

It will be noticed that there was no trial this year of the Favier
system, wdiich is in operation in Spain, and described in the Keiv
Ballptin for June 1888, pp. 145-149. Nor was there a trial of the

Death machine (constructed by Deatli and Ellwood, of Leicester), which
has been in use, experimentally, in many parts of the world. The
Favier process is being worked privately, and is therefore not available
to the public. The fibre hitherto produced has been exclusively used
in France ; but the quantity so far available has not been sufficient to

base an opinion as to the permanency of the enterprise. M. Favier,
who has long taken a deep interest in the Ramie fibre, was a member of
the jury at the Paris trials, and the articles which he has contributed on
the subject to the Journal de VTndusfrie Progressive of October 7 et seq,^

may be looked upon as embodying the views of one of the best informed
of French experts on the present position of the Ramie question.

The Treatment of Dry as agaixst Green Ramie Stems.

Amongst the French there is attached an importance beyond their

value to machines for cleaning Ramie in the dry state. This has
arisen partly, no doubt, from the fact that the Favier system, the only
one which hitherto has obtained a measure of success, requires the
stems to be dried before they are treated. An idea was also prevalent
in France that in some parts of the country it might be possible for the
farmers to grow one or two crops of Ramie, and cut and harvest the
stems in summer and work them off at their leisure during the winter.
If a machine were devised to treat Ramie successfully, it is improbable
that France could compete with tropical and sub -tropical countries,
w^here three or four crops of stems could be reaped iu the year. This
conclusion is now being gradually adopted in France, and the future
exploitation of Ramie is treated as a question which more nearly
concerns Algiers and the French tropical Colonies,
As regards India and our own Colonies, it is essential that Ramie

machines should work upon the green stems, and not upon the dry. In
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the rainy season, when the air is impregnated with moiBture, to dry
Ramie stems in the open air after cutting would be an impossibility.

To attempt to dry by artificial means the enormous quantity of stems
yielded even by a few acres would entail so much labour in handling,
and so much expense for buildings and fuel, that it Avould be altogether

a hopeless task.

The per-centage of crude fibre yielded by Ramie stems is estimated at

about 10 per cent. If the stems must be first dried before they are

treated, it would be necessary to handle, to cart in and cart out again
from drying sheds, 100 tons of stems for every 10 tons of fibre produced.
It might be suggested that harvesting the stems should take place in the

dry season, ^vhen the conditions would be most favourable to drying
them in the open air. This, unfortunately, would not be practicable.

The stems grow best during the rainy season, and when once ripe they
must be cut at once. Besides, it is evident that the sooner one crop is

removed the better will be the prospects of the next. During the dry
season the stems grow very slowly, and it has been noticed that such
stems have short internodes, are very woody, and offer relatively greater

resistance during the process of decortication.

Other Processes axd Machines.
Of processes and machines not already mentioned, it is desirable to

refer to one or two for the information of pei'sons who may not otherwise
become aware of them. In June of last year Mr. C. Maries, of Durb-
hungah, Bengal, forwarded a series of specimens of Ramie fibre in different

states of preparation to Kow, and asked for an opinion upon them. It

appeared that he had invented a machine, Avorked by two men in the

field, capable of operating upon two or three hundred stems per hour.

This machine simply separated the fibrous bark from the wood. The
bark was then operated upon by other processes, and eventually it was
deprived of gum and mucilage and worked into a tolerably fair fibre

suitable for manipulation by textile manufacturers. This fibre was
reported bj' Messrs. Ide and Christie to be **long, fairly cleaned Ramie
"fibre, worth about 28/. per ton." The particulars of Mr. Maries's

methods have not been made public ; but we understand that a w^ell-

known firm of merchants in Calcutta has acquired the patent connected

with them, and the system is now^ in course of being practically tested on
a large scale.

In the columns of the Times there recently appeared an account of

a machine invented by Mr. John Orr Wallace, and placed on view at

the Irish Exhibition. This was termed a "patent scutching machine
" for cleaning ramie, flax, hemp, &c." The ai)paratus is about 6 feet

high by 4 feet wide, and 5 feet long. It consists of an upper feed table

36 inches wide, on which the stems are fed to three pairs of fluted

rollers wdiich deliver the stems downwards between five pairs of pinning

tools, alternating with six pairs of guide rollers. The pinning tools

somewhat resemble hand-hackles, and may be popularly described as

very coarse w^ire brushes. They are attached to two vertical frames, to

w^hich a horizontal to-and-fro motion is imparted, and the pins interlace

as the two sides approach. The fibrous material is drawn down-
wards by rollers which have an intermittent motion, and at each
momentary pause, the pricking pins enter the material and are rapidly

withdrawn from it. By degrees this curtain is delivered on to a

sloping receiving table at the bottom of the machine, over which table

the woody substance has previously passed to a receiver in a crushed

and semi -pulverised condition, and perfectly free from fibre. This
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machine, it may be mentioned, was not constructecl for the special treat-

ment of Ramie. In spite of this, however, it has cleaned Ramie in a

fairly satisfactory manner, and the inventor claims that, with a few
necessary alterations in detail, he will be able to treat the stems either

green or dry, and produce clean fibre at the rate of 1 cwt. per hour.

The machine can be driven by a two-horse power engine, and it requires

two persons to feed and tend it.

Small quantities of Ramie stems grown at Kew have been successfully

passed through the machine. It is proposed by the inventor, when he
has completed the alterations, to submit this machine to a public test

similar to that adopted at the Paris trials. For this purpose he states

that a large supply of Ramie stems will be obtained from France.
There are some special advantages connected with this machine which

deserve to be mentioned. In the first place the feed table is so large

that at least 40 stems can be fed to the rollers at once. When the stems
have been fully grasped by the rollers, the operator need not retain

his hold upon them any longer. They pass on uninterruptedly through
the machine, and they can be followed immediately by a fresh lot

without the retuxni action, which is an essential part of the treatment
by the Death and the de Landtsheer machines. There is here a con-
siderable saving in time, and there is also a complete absence of the
rough usage to which the fibre is subjected in nearly all the purely
mechanical processes which have hitherto come under my notice.

Personally, I am unable to express an opinion upon the Wallace
machine. To say that it is more promising than any machine exhibited
at the Paris trials is merely to aflBrm that it is not altogether a failure.

When the machine is fairly tested on its merits, and it is worked con-
tinuously on large quantities of Ramie stems, the results will speak for
themselves. Until this is done it is obviously undesirable to do more
than draw attention to a machine which possesses considerable merit and
which, with further improvements, may be rendered of service in the
production of marketable fibre.

General Conclusion's.

An eminent firm of brokers recently informed me ;
*' There is no

" doubt that Ramie is exciting great interest in many parts of the world,
"and many people are experimenting with various processes for
" extracting the fibre cheaply and quickly. We cannot say that any
" results submitted to us up to the present time are quite satisfactory.
"The fibre is either imperfectly freed from gummy matter, or the
" process breaks down in the matter of cost or owing to the local condi-
"tions under which it must be carried on. We consider that no
"system of preparation which cannot produce the clean, unbleached
"fibre under 30^. per ton is likely to succeed in establishing this
"article firmly in the estimation of English textile manufacturers."

This opinion expresses very briefly and clearly the conclusion at which
I have arrived in connexion Avith the preparation of Ramie fibre. It is

quite possible that some machine or process will eventually solve the
problem, but at present the exploitation of Ramie, in spite of years of
labour and the expenditure of large sums of money upon it, cannot be said

stag

Morris
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XXIII -RAMIE-(continued).

(Buehmcria nivea, Hlc. & Arn.)

[K. B., 1888, pp. 297-298.]

The ditiiculties attending the development of the Ramie industry

appear to be not confined alone to preparing the fibre as detailed in

the preceding pages. It is also found that those who have in a measure
been successful in preparing the fibre in commercial quantities are

disappointed with the reception this fibre has received at the hands of

spinners and manufacturers. In a word, it is found that Ramie ilbre

when produced is practically unsaleable in the London market at the

present time. A correspondent interested in Ramie estates wrote lo

Kew a short time ago:

—

" We have spent much capital on Ramie, but as yet cannot see our
'* way to commei'cial success. We have produced excellent filasse, but
" the cost has been far too great, and the chief difficulty seems to rest

" not in the production of filasse, many systems [if the question of cost
" is set aside] have accomplished this, but in the spinning of the filasse

'* into yarn. No British manufacturing firm appears willing to take up
" this business except on terms that would practically give them the
*' monopoly ; they also require a guaranteed minimum of raw material
" w^hich we cannot give."

In a subsequent letter the same correspondent states :

" I am beginning to think that the only way to succeed with Ramie
*' is to follow M. Favier's system described in the Kew Bulletin, p. 148,
" namely, to grow and treat it for a special purpose, and carry it right
" on to manufacture. Then it will pay right well. At present the
" filasse that would suit one manufacturer would be useless to nine
" others, who would want it prepared difEerently."

Another correspondent, in a letter dated the 14th November, from a

different point of view, appears to confirm the experience detailed

above :

—

" In the Keiv Bulletin for June last there is an article upon Ramie
" or Rhea fibre. Have you had any applications from, or can you put
" me in communication with, any manufacturers who may b*^ disposed
** to take up this fibre as a speciality ? I am interested in a works and
" process for the preparation of Ramie filasse in the form similar to the
" enclosed sample. With our present appliances we could undertake to
" deliver it at from ten to twenty cwts, weekly. So far we have not
" been able to find any manufacturers here so inclined, and the prepared
" material has been sent abroad. If you can reuder me any assistance
" it will be esteemed a favour."

Since the receipt of these letters Kew has been favoured by Messrs,
Ide and Christie, the well-known firm of fibre brokers in the City, with a

copy of their monthly circular dated the 15th November. In this

circular, under the head of China Grass and Ramie, it is stated :

" On the 31st ulto. a large parcel consisting of about 130 tons
" ribbons and 20 tons Ramie or Rhea in various stages of preparation,
** were put up for public sate, practically without reserve, and after
" being widely announced. The prices realised, viz., HI. to 9L per ton
'* for the ribbons, and 20/. to 25/. for the filasse, w^ere most disappointing,
" and testified to the languid interest which this material poseesses for
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" the manufacturer of Europe. Considering the attention with which
" planters in various parts of the world regard this material, and the
'' numberless processes and machines which inventors have set forth
** for its manii^ulation, the result of this sale must be viewed as dis-
** tinctly discouraging. It would almost appear as if no true demand
'' exists for this interesting fibre, and that, in the present attitu.de of
" the manufacturing interest, the application of skill either to cultiva-
" tion of the plant or extraction of the * filasse,* is premature and
" misplaced."

In order to understand the present condition of the Ramie industry it

would be useful to adopt some kind of classification of the details con-
nected with it. In the first place we have the mere business of

cultivating the Ramie plant, and of producing stems with the fibre in

the best possible condition. This is purely the work of the planter.

Secondly, we have the process or pracesses necessary to separate the
fibre from the stem in the form of ribbons and filasse. It is necessary
for many reasons that this should be done either by the planter on the
spot, or by a central factory close at hand. Thirdly, we have the purely
technical and manufacturing process in which Ramie filasse is taken up
by the spinners and utilized in the same manner as cotton, flax, and
silk are utilized for the purpose of being made into fabrics.

For our present purpose we may take it for granted that the cultiva-

tion of the Ramie plant presents no insuperable difficulty. Also that if

a suitable selection of soil is made, and the locality possesses the neces-
sary climatic conditions as regards heat and moisture, there is no reason
to doubt that Ramie could be grown to greater or less extent in most of
our tropical possessions. As regards the second stage—in which is

involved the decortication of the Ramie stems—the difficulty, as shown
above, is by no means completely solved.

On this really hangs the w^hole problem. The third stage is dis-

appointing and unsatisfactory, because the second stage is still uncertain;
and being thus uncertain the fibre is necessarily produced in small and
irregular quantities, and only comes into the market by fits and starts.

It would appear that Ramie fibre differs so essentially from cotton and
flax that it can only be manipulated and worked into fabrics by means
of machinery specially constructed to deal with it. Owing to the com-
paratively limited supply of Ramie fibre hitherto in the market, no large
firms of manufacturers have thought it worth while to alter the present
or put up new machinery to work up Ramie fibre. If appliances, or
processes for decorticating Ramie in the colonies were already devised,
and the fibre came into the market regularly, and in large quantities
say hundreds of tons at a time—there is no doubt manufacturers would
be fully prepared to deal with it. At present the industry is practically
blocked by the absence of any really successful means of separating
the fibre from the stems, and preparing it cheaply and effectively.
This, after all, is the problem which has baffled solution for the last 50
years.

i



65

J-

3

XXIV -RAMIE-(continued).

{Boehmeria jnvea^ Hk, & Arn.)
r K _

[K. B., 1889, pp. 268-278.]

Readers of the Kew Bulletin will have noticed that considerable
attention has been devoted in its pages to the subject of the present
note. The previous history of Ramie or Rhea, and of the various
efEorts that have been made in recent years to render its valuable fibre

available for commercial enterprise, have been already fully summarised.
During the present year interest in Ramie appears to have become
more and more general, and judging by the correspondence addressed
to this establishment the subject is followed with keen interest at home
as well as in India and the Colonies.

In connexion with the Paris Exposition Universelle, 1889, a special

series of trials was held of machines and processes for decorticating
Ramie (Exposition Universelle : Essais sp6ciaux de machines et

appareils pour la decortication de la Ramie), and at the request of the
India Office, and in continuation of similar action taken last year,

Mr, D. Morris, F.L.S,, the Assistant Director, was appointed to repre-

sent this country and to prepare a report of the results. This report,

with the permission of the Secretary of State for India, is reproduced
below :

—

Royal Gardens, Kew, October 26, 1889.

A series of interesting trials of machines and processes designed for

the decortication of Rami© was held by the French Minister of Agri-
culture at Paris in 1888, and a report on the subject, which I had the

honour to prepare for the information of the Secretary of State for

India in Council, was published in the Kew BulUtin.
The trials w^ere resumed this year as an integral part of the

Conanirs speciancc des instruments agrtcoles of the Exposition Uni-
verselle, and opened on the 23rd September last. The jury consisted
for the most part of the members of the CommiBSion of 1888, The
attendance of foreign repretaentatives was considerably larger than in

1888, and the greatest interest was manifested in the proceedings by a
large concourse of visitors.

The machines and processes this year were confined to those which
had been shown as a regular part of the general exhibition. As will

be Been later, all the competitors w^ere French, and this in spite of the

fact that more than a dozen machines and processes have lately been
designed in this country, which are now in course of being carefully

tested.

amongst
mere was attached an importance beyond their value to machines for

cleaning Ramie in the dry state. I ventured to express the opinion,
that as regards India and our own Colonies it ^Yas essential that

Ramie machines and processes should be competent to deal success-

fully with the green stems and not the dry ; and that until this end was
gained Ramie fibre would, I feared, continue to remain unavailable for

commercial enterprise. At the recent trials this was all changed. It

was a noticeable feature throughout the proceedings this year that no
importance whatever was attached to the decortication of dry Ramie
stems. The trials were entirely confined to results obtainable with

8895 B



66

green stems, and in order to make them still more applicable to field

operations some of the stems were supplied freshly cut with leaves and
some without leaves.

The following six machines and one process were submitted to the
jury

:

h E. Armand—Paul Barbier, 46, Boulevard Richard-Lenoir, Paris.

2. P, A, Favier—Societe la Ramie Fran^aise—14, Rue Saint-Fiacre,

Paris [for treatment of dry and green Ramie stems].
3, P. A. Favier—Societe la Ramie Franjaise—14, Rue Saint-Fiacre,

Paris [for treatment of green Ramie stems].
' 4. Norbert de Landtsheer, 2, Place des Batignolles, Paris [large

machine].
5. Norbert de Landtsheer, 2, Place des Batignolles, Paris [small

machine].
6. Felicien Michotte, 43, Rue de Saintonge, Paris.

7. Ch. Crozat de Fleury et A. Moriceau, Villiers-le-Bel, Seine-et-

Oise [process for the treatment of green Ramie stems in the
field].

Barbier Machine.

The machine of M. E. Armand, constructed by M. Barbier, and more
generally known as the Barbier machine, was in every respect the same
as that tried in 1888, and described in my preAaous report. It is con-
structed to be worked by hand or by steam power. It weighs G25 kilos.,

and the price is 48/- The construction of the machine is comparatively
simple, and consists of a number of cylinders and beaters with a reverse
action attached. This latter allows the stalks to be withdrawn when
about five-sevenths cleaned, and of the other ends being put in to com-
plete the operation. The disadvantage of this method, as regards time and
output of ribbons, is more fully discussed below under the de Landtsheer
(small) machine. During the trials this machine caused a considerable
loss of fibre, carried away with the pith and wood. In the first trials

10 kilos, of green stems without leaves were passed through the machine
in bIx minutes. The result was 1-300 kilos, of wet ribbons of fair

quality. This would be at the rate of 130 kilos, of wet ribbons per day
of 10 hours; or of 96 pounds (avoir,) of dry ribbons for the same
period.

In the second trials 24 kilos, of stems with leaves were put through
the machine in 10^ minutes. The result was 1*200 kilos, of wet
ribbons of moderate quality. This would be at the rate of 68'500

ribbons for the same period.
pounds

Taking into consideration the cost of this machine and the power
necessary to drive it, the out-turn of ribbons is much too small to prove
remunerative, and the machine in its present form is useless. Better
results than these have been obtained by decorticating Ramie by hand.

Favier Machine.

Two machines were shown by M. P. A. Favier, whose name is w^ell

known in connexion with the Ramie industry. Machine No. 1 was
designed for the decortication of green Ramie stems, while Machine
No. 3 was designed for the treatment of dry stems. In this report the

remarks apply only to Machine No. 1. This machine was 2 m. long,

80 cm. broad, and weighed 800 kilos. The price was not stated. It
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required three-quarter horse power to drive it, and two persons to feed
and receive the ribbons. The machine is adapted to be worked by four
persons, but at the trials, owing to want of space, it was worked with
only two persons. M. Favier stated that it was designed to produce
ribbons entirely free from wood and pith, ready to be converted by a
chemical process, also by the same inventor, into the finest filasse ready
for weaving. In outward appearance the machine was a long narrow
iron box furnished with numerous small cylindrical crushers and
beaters. These were entiz-ely covered by a number of moveable iron
sheets, which both protected the intricate system of cylinders and
prevented the escape of dust and debris. Tlie feeding apparatus con-
sisted of a long narrow trough, in which the stems were arranged in

lots of four to six and fed to the machine at two apertures leading to

the rollers. The first pair of rollers was furnished with fine corruga-
tions to grasp the stems and pass them on to a somewhat complicated
system of crushers and beaters. The ribbons passed continuously
through the machine, and were ultimately delivered into the hands of a

workman at the other end perfectly free from wood and pith. In the
first series of trials 10 kilos, of green stems without leaves were passed
through the machine, in ^\ minutes. Once or twice some of the
ribbons were caught in the rollers and the machine had to be stopped.

The time occupied in the stoppages was not counted. The wet
ribbons yielded by 10 kilos, of stems weighed 2*820 kilos. This would
be at the rate of 376 kilos, of wet ribbons per day of 10 hours ; or 276
pounds (avoir.) of dry ribbons for the same period. In the second
series stems, more or less with leaves, weighing 60'350 kilos, were
passed through the machine in 18 minutes. They yielded 18*100 kilos,

of wet ribbons. This would be at the rate of 603 kilos, of wet ribbons
per day of 10 hours; or 443 pounds (avoir.^ of dry ribbons for the

same period.

The ribbons in both cases were well cleaned. There appeared to

be no waste. The debris under the machine consisted almost entirely

of wood and pith.

These results I regard on the whole as satisfactory*

The somewhat intricate character of the various parts of this

machine would be against its general use by planters in the Colonies,

but there can be but little doubt it is a great advance on most other

Ramie machines now available. It might, however, be adapted for use
in central factories or usines where skilled labour would be obtainable,

and for this and similar purposes the Favier machine may be
recommended.

MicHOTTE Machine.
The Michotte Machine, called La Franyaise,'' at first glance re-

It was drivensembled the Barbier and de Landtsheer (small) machines.
by steam-power, and consisted of a pair of large rollers, each furnished

with helicoidal grooves running their whole length. The large rollers

first crushed the green stems and then passed them on to beaters with
moveable bars intended to get rid of the wood and pith. In the first

trials, 7 kilos, of green stems were passed through the machine in

1^ minutes, yielding 1 kilo, of badly cleaned ribbons. In the second

trial, 17'400 kilos, were passed through in 2^ minutes, yielding 6 kilos.

of similar ribbons. In both cases the ribbons were mixed with crushed
and mangled stems, full of wood and pith. The- fibres were also cnt

transversely (probably by the helicoidal grooves) and rendered useless.

8S95
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This inacliiue in its present Btate po;ssesse8 no merit \vhatever. It

what
for trial.

DE Landtsheer Machines.

M. de Landtsheer exhibited two machines. The small machine was
rery similar to that exhibited by him in 1888, but meanwhile it had
received some slight modifications intended to accelerate its movements.

It was driven by steam power and required two men to attend to it. It

had a horizontal feed plate and consisted of a series of rollers and beaters

which received eight or ten stems at a time. These w^ere cleaned for

about five-sevenths of their length, and by a reverse action (operated by
a long handle pushed by the workman) they were then withdrawn and
the other ends put in and cleaned. It will be noticed that each lot of

stems, under this arrangement, had to be presented twice to the machine
before they were cleaned. This involved a considerable loss of time and
reduced the daily out-turn of ribbons. In the Favier machinCj as also in

the de Landtsheer large machine, this difficulty has in a great measure
been overcome. The de Landtsheer small machine was used for green
stems in the second trials only. In these 2J:iOO kilos, of stems, with
leaves, were passed through the machine in 10 minutes. The yield was
6'500 kilos, of wet ribbons of good quality. This would be at the rate

of 390 kilos, of wet ribbons per day of 10 hours ; or 286 pounds (avoir.)

of dry ribbons for the same period.
In the first trials this machine was used by de Landtsheer to complete

the cleaning of ribbons previously passed through the large machine.
In this instance 15 kilos, of partially cleaned and wet ribbons were
passed throvigh the machine in 6| minutes. The yield was 10*500 kilos,

of excellent fibre worth, according to the opinion of experts, about 70 to

SO centimes per kilo.

The large machine of M. de Landtsheer, like the Favier machines,
had a continuous movement by means of which the stalks passed through
the machine, without withdrawal, and the ribbons were delivered at the
other end ready for drying. This is an important point gained. Indeed,
this was the principal improvement noticed in the machines presented at

the Paris trials of 1889, and in all in which it had been adopted there
was a marked increase in the out-turn of ribbons. M. de Landtsheer's
large machine consists of two pairs of cylinders. The first pair is

furnished with grooves opposite one another, while the second have the
grooves alternate. Beyond these are two sets of beaters (hatteurs a
aiUttes) which break and get rid of the wood and pith and deliver the
ribbons on a revolving stage placed beneath, Avhence they are quickly
picked up by a workman and laid on one side. The particulars of

weight and price of this new machine were not obtainable. It was
driven by a two-horse power engine, and required two men to feed it

and remove the ribbons.

In the first trial, 36 kilos, of stems without leaves were passed through
the machine in 2| minutes. They yielded 10 kilos, of wet ribbons,
but these ribbons had a considerable quantity of pith and wood lightly

adhering to them, and in one instance the amount of wood and pith
probably reached 20 to 25 per cent, of the gross weight. Taking the
vield of wet ribbons as they left the machine, the 10 kilos, above
mencioned would be at the rate of 2,100 kilos, of ribbons per day of
IQ hours; or of 1,763 pounds (avoir.) of dry ribbons for the same
period. Even allowing for the presence of pith and wood, which
when dry, might be removed by a light shaking or scutching, it is
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evident that this machine will prepare more than half a ton of dry
ribbons per day. It is not at all improbable that M. de Landtsheor will
be able to effect some further improvement in this machine. In any
case the machine is worthy the attention of planters, who with a single
instrument could work off about 50 tons of green stems per week.
This is an exceptionally good result, and it serves to show what progress
has now boun made in perfecting machines for treating the Ramie plant
on a commercial scale.

In the second trials 4.G kilos, of stems with leaves were put through
the machine in 11^ minutes. The result was 15 kilos, of wet ribbons
(with particles of wood and pith adhering to them as before). This
would be at the rate of 783 kilos, of wet ribbons per day of 10 hours;
or of 575 pounds (avoir.) of dry ribbons in the same period. There
is a considerable difference between the results obtained by this machine
in the first and second trials. This was also noticeable in the Barbier
machine. The construction of these machines evidently does not enable
them to cope with stems with leaves attached. On the other hand the
Favier machine did better with stems with leaves than those without
leaves. This, however, is not a matter of great importance. In the
field the leaves could be easily detached during the cutting; and if not
removed then, they would fall off of their own accord after lying in a

heap (inducing a slight fermentation) for a few hours.

FLEtJRY-MOTlLCEAU PROCESS.

Only one process was sho^vTi. This was singularly simple, and con-

sisted of steeping the fresh (or dry) stems for a short period in boiling

water and removing the ribbons by hand. An open galvanised tank
about 6 feet long, 2 feet wide, and about 4 feet deep, filled with
w^ater, was raised on bricks (or stones) about 18 inches from the ground
over an open fire. When the water had reached boiling point a crate

containing 50 to 100 fresh stems was lowered into it (and depending on
their age and character) left in it for 5 or 15 minutes. At the end of

that time the crate was lifted out, the stems left to drain while another

lot was put in. The stems already steeped were then taken up by a

couple of workmen and quickly and effectually cleaned by hand. The
action of the boiling water had appari^ntly thoroughly loosened the

attachment of the cortex to the wood, and ribbons were produced
perfectly clean and regular, and apparently without any loss of fibre.

This method was tested in the first trials only. The operation began
by placing 18 kilos, of fresh stems in boiling water and allowing them
to remain there for 10 minutes. In 36 minutes X^r in 46 minutes
including the time occupied in immersing the stems) the workmen,
apparently not specially trained in the work, produced 5'600 kilos, of

excellent ribbons. This would be at the rate of 73 kilos, of wet ribbons

per day of 10 hours ; or of 161 pounds (avoir.) of dry ribbons for the

same period.

This process, it will be noticed, is of the simplest possible description.

The only apparatus necee^ry is a tank. This tank could easily be

moved from place to place in the field, and the wood of the stems after

the ribbons are removed would probably furnish most of the fuel

necessary. The process can, however, only be utilised in a few special

countries where labour is very cheap.
M. Crozat de Fleury states that ribbons produced by this process can

be dried, baled, and delivered ready for shipment at a cost not exceeding
8 to 10 centimes per kilo, (about 85 shillings per ton). In Tonkin it

could be done for even less than this.
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It will be noticed that the Fleury-Moriceaii process follows somewhat
on similar lines that of the Favier process of 1882. In this latter

the stems \Yere steamed for some time in a close fitting cylinder. The
former is, however, much simpler, and requires absolutely no skilled

labour, [no chemicals], nor any plant except an open tank, large or small,

according to the circumstances of the grower.

The inventors of the Fleury-Moriceau process are evidently of

opinion that wherever cheap labour is obtainable it is in every way
preferable, in the production of Ramie ribbons, to the best machine.
After all, placing the Ramie stems in boiling water is only a modificatioa
of the old retting process practised so long by the Chinese, and by
means of which probably the China grass of commerce is still produced.
In any case the Fleury-Moriceau process deserves to be carefully con-
sidered, and- especially in its applicability to the circumstances of India.

There the ryots might grow Ramie in small areas, prepare the ribbons
and sell them to merchants for export, or to a neighbouring factory or

ustne. The steaming process of M. Favier, designed for use under similar

circumstances, failed no doubt on account of the restrictions placed on
the use of the patent, and the uncertainty of the demand for ribbons.
The Fleury-Moriceau process re-opens the question under circum-
B.tances much more favourable, and the subject is one which deserves
caroful consideration wherever labour is sufficiently abundant to permit
of ribbons being produced at a price that will compete with machine-
cleaned ribbons.

. The relative value of the several machines, and of the Fleury-
Moriceau process, tried at Paris in 1889, may be gathered from the
following tables

;

Table 1.—First Series of Trials. Green stems, without leaves.

Sfachine
No. of
Hands

employed.

Armand-Barbier

Favier (No, I) .,

#••

V«H

Michotte «*v 4*«

de Landtsheer ( larg-e

machine.)

Fleury . Moriceau pro-
cess.

2

2

2

2

2

Weight
of Green
Stems.
(Kilos.)

10

10

7

36

18

Time
employed.

6 m.

ii m.

1J m.

2i m.

46 m.

Quantity
of Wet
Ribbons
produced.
(Kilos.)

Estimated
Quantity of

D/'f/ Ribbons
producible
in a day of

10 hours
s(pounds

Avoir.),*

1-300

2-820

1-000

10- 000

96

276

l,763t

5 • 600 161

* In preparing- this estimate the we't ribbons are calculated to yield one-tliird of
their weight of dry ribliouj*, and the kilo, is taken as equivalent to 2-204 pounds
avoir.

t This lar^e yield of ribbong must be reduced by about 20 per cent, on account of
the pith and wood lightly aihering to them.
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Table 2.—Second Series of Trials. Green stems, with leaves.

Machine.
No. of
Hands

employed.

Weight
of Green
Stems.
(Kilos.)

"

Time
employed.

Quantity
of Wet
Ribbons
produced,
(Kilos.)

Estimated
Quantity of
7);'// RibbuuS
producible
in a day of

10 hours
(poundi
Avoir.).

Armand-Barbier

Favier (No. I) -

Michotte -

de Landtaheer

:

(a.) Large machine

(&.) Small machine

2 26 lOi m.

2 60-350 18 m.

2 17*400 2i m.

2 46 lljm.

1 24-400 10 m.

1-200

18-100

6000

15-000

6-500

50

443

575

287

Awards of the Jury*

As was the case last year, the official report of the jury will probably
not be published till the appearance of the December number of the
Bulletin de VAgriculture, In the meantime it may be mentioned that

the jury, following the rules applicable to the other exhibits at the
Exposition Universelle, awarded a gold medal to M. Favier ; a gold
medal to M. de Landtsheer ; and a silver medal to MM. Fleury-
Moriceau. These awards, it will be noticed, follow closely the results

already detailed above, and they may be accepted as affording a clear

indication of the relative value of the several machines and processes
submitted to the jury.
To those generally interested in Ramie culture it may be mentioned

that the trials of 1889 have proved much more favourable than those
of 1888, and the subject is evidently ripening for solution in many
directions not thought of before.
This can be best shown by comparison of the results as follows :

Table 3.

—

Results obtained in 1889 compared with those obtained

in 1888.

Machine,

Quantity of Dry Ribbons producible in a
day of 10 hours (pounds Avoir.)

working on Green Stems.

de Landtsheer :

Large machine
Small machine

Barbier
Favier (No, 1)
Fleury-Mariceau

1889.

1,763*

287
96

161

I

]

* See note in Table 1.
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It will be noticed that the best results obtained in 1888 were at the

rate of 120 pounds of dry ribbons per day of 10 hours. This was with

the de Landtsheer small machine. In 1889 this machine, with improve-

ments, produced at the rate of 287 pounds of dry ribbons (more than

double the quantity) for the same period. With the large machine

(make due allowance for the pith and wood lightly adhering to the wet

ribbons) the returns of dry ribbons would be at the rate of over half a

ton per day.
Other MACHiiNEs and Processes.

Before closing this report it is desirable to pass under review a few of

the machines and processes not represented at Paris which hive recently

come into notice in this country and elsewhere. In the absence, of

carefully arranged public trials under the control of men thoroughly |
conversant with the subject, it must be understood that it is impossible

to express an authoritative opinion as to the merits of such machines
and processes. They are noticed here solely for the purpose of furnish-

ing a more or less complete record of Ramie experiments which have been
undertaken during the present year, and of affording information that

otherwise would not bo available to persons interested in the subject in

India and the Colonies.

^ The Doty System.

A system brought forward by Captain Doty (^inventor of the Doty
light) is based on the assumption that no decorticating machine, how-
ever meritoriouSj will fully meet the requirements of Ramie planters,

who are obliged, with the aid of unskilled labour, to deal with a large

quantity of green Ramie steins within a short time. Captain Doty is

of opinion that where labour is cheap, women and children might be
employed to strip the fibre from the freshly cut stems by hand, and
leave 80 per cent, of the weight of the crop (the wood) on the field.

Under such circumstances the ribbons alone would be carried away,
either to be dried for exportation or to be treated at central factories

or tismes, firstly by a process of fermentation, and subsequently by
chemical cleaning and washing to produce filasse ready for spinning.

" Notwithstanding," says Captain Doty, " the failures of all previous
** attempts to deal with this fibre by fex-mentation it is almost self-

" evident that a fermentive treatment is the only possible solution of
*' the problem. No mechanical process that can be devised will ever
•' eliminate the gum by which the fibres are cemented together, and
" without the elimination of the gum the division and sub-division of
" the fibres necessary to produce a delicate filasse can never be
" obtained."

A trial of the Doty system recently took place near Rome, and a
report thereon was prepared by Signor G. Trombetta, Secretary to the
Italian Ministry of Agriculture, and published in the Bolletino di
Notizie CommerckiJe, Sept. 1st, 1889, pp. 689-690. In this report it is

stated that the system is based on the disintegration to which the
gummy substance in the Ramie ribbons is exposed by an acid fermenta-
tion. The ribbons are first of all tied up in bundles and placed in
fermenting vats, where they remain for about a week. They are then
taken out and washed. Afterwards they are boiled with certain
chemical ingredients for two hours, washed in cold water, and dried and
combed. The report concludes by stating' that the fibre was in some
cases of unequal character as regards colour and quality, due to the
provisional nature of the appliances used ; but the results obtained on a
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tmall scale gave hopes that with larger quantities and suitable boiling
vessels, properly closed, and with proper machinery to agitate the mass,
the fibre would be obtained in a more satisfactory condition.

The Till Machine.

As far as can be gathered from a description privately communicated
by the inventor (Mr. C. Q, Till), this is a large machine, weighing
nearly two tons, driven by steam-power, and costing about 150?. It is

furnished with rollers and beaters, about 3 feet long ; it has a con-
tinuous action, similar to the Favier and de Landtsheer (large) machine,
and takes about 36 stems of green or dry Ramie at a time. It has not
yet been fully tested for the out-turn of ribbons, but the inventor
estimates that it will clean between half a ton and a ton per day.

Papleux System.

In consequence of letters which appeared in the Mellxvime Argils
at the time of the Centennial Exposition held at Melbourne, inquiries

were addresf;ed to Kew respecting the Papleux system for cleaning
Ramie.

This system was at one time in operation by Messrs. "W. H, Spencer
& Co., of Hitchin, Herts, but is now abandoned. Recent experiments
have been carried on with a formula invented by Messrs. Spencer them-
selves, and by means of this they have been successful in preparing
small samples of fibre of excellent quality. It is probable that Messrs.

W, H, Spencer & Co. will eventually be able to treat Ramie ribbons on
a large scale and convert them by mechanical and chemical means into

filasse or finished yarns. It is understood, however, that at present the

process is not available to the public,

Plaisier Machine.

A machine, the invention of a Dutch engineer named Plaisier, is the

subject of an extended notice in de Indiche Merciir of the 19th

January 1889, by Van Gorkhom. This machine, driven by an engine

of 1^ horse power, has been successfully worked at Deli, in Sumatra, for

some months, and it is stated to treat 5,000 kilos of green stems per

day, yielding 125 to 150 kilos of ribbons.

General Remarks.

In the Diplomatic and Consular Reports, Series 1889 (p. 37), there

is given an account of an experimental planting of Ramie at a colony in

the Province of Santa Catharina, Brazil. This colony obtained the

first prize for a collection of Ramie fibres at the Antwerp Exhibition.

In the same Reports, No. 525, on the trade of Hankow, attention is

drawn to the facilities which exist there for procuring and manipulating

Rhea fibre on a large scale. The Consul adds, " it would give me much
"pleasure to know that a good business in this article could be started

"here. But until machinery for preparing it is perfected, exports

"would be premature."
On the 23rd August last a despatch was forwarded by the Foreign

Office from the Acting Consul at Caracas, dated the 25th July iStiy,

giving an account of the formation of an Italo-Venezuelan Company to

plant Ramie on a large scale. Experimental plantations had already

proved so successful that machinery had been imported to Leglu the

operation of preparing the fibre.
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As described in tlie Kew Bulletin, 1888, pp. 115- U9, a Ramie
factory established in Spain, at Torro.ella de Montgri, Gerona, in the

neighbourhood of large Ramie plantations, appears to have proved snc-

cessfuL This factory emi)loyed the Favier decorticating machines. In

a letter dated the I9th October 1889, Mr, Wooldridge, Her Britannic

Majesty's Consul at Barcelona, informs us that " Ramie is still being
'' cultivated with important results near Torroella," and that '^they con-
*^ tinue to use the Favier machines, which are believed to be the most
" perfect machines of their kind.

It may be mentioned that these factories are being worked privately,

and probably the methods and machinery are not available to the public,

except under a special arrangement with M. Favier. The fibre prepared
is utilised m France, and does not come into general commerce.

In British tropical possessions, both in the East and West Indies,

Ramie is being gi'own experimentally, in the ho]3e that some machine or

process will eventually be produced to enable the fibre to enter into

commerce and become a regular article of trade.

The results of the Paris trials last year naturally discouraged Ramie
growers, and little if any extension of Ramie planting has taken place

since that time. The results of the recent trials will no doubt be closely

scanned by those interested in the subject. The first aim of planters

should be to produce ribbons of good quality at the lowest possible cost.

In other Avords, planters have to solve the question how to produce
Ramie ribbons, that is, to secure the complete removal of the cortex
(which contains the fibre) from the green stems, at such a cost as will

prove remvmerative to themselves and at the same time allow sufficient

margin for the cost of converting these ribbons into filasse ready for

the spinners. Hitherto the want of success in the production of ribbons
has apparently been the only obstacle to the development of a Ramie
industry. And probably on this account the Paris trials were wholly
devoted to the j)roduction of ribbons and not of filasse. The conversion
of ribbons into filasse is a subject believed to be more easily dealt with.
In fact there are several systems exclusively devoted to this department
which appear to accomplish it. Some machines, it is true, have
attempted to produce filasse by a single process from the green stems.
The result has not been satisfactory, and it is very unlikely that this

can be done with a plant like Ramie, in which the individual fibres are
BO completely immersed in gummy matter. Hence the subject has been
divided in two parts. The first is concerned alone in the removal of the
fibre in the form of ribbons from the green stems, either in the fields or
in their immediate neighbourhood. The second is devoted to the treat-

ment of these ribbons and to their conversion by chemical and other
processes into filasse, or fine white silky fibres ready for the spinner.
The first process Avill naturally take place where the plants are grown
in the colonies or elsewhere, and machines like those of Favier and de
Landtsheer, or processes like that of Fleury-Moriceau, may be adopted
according to the special circumstances of the planter. Sufficient pro-
gress has now been made in the working of these machines and processes
to justify careful trials being undertaken with them both in India and
the colonies. If these machines or any others that maybe forthcoming
prove en tirely satisfactory, andribbons can beproduced at a low initial cost,

the queslion of their conversion into filasse is one which will naturally
come into prominence. The conversion of ribbons into filasse will very
probably, at first, at least, take place in Europe, w^here chemicals and
skilled labour are the more readily available. In some countries it may
be found advisable later on to establish central factories or vshirs on the
spot (to save freight charges on the ribbons), and ship only the filasse
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to Europe. In any case, once a Ramie indnstry is well started, there
can be no donbt that numerous countries will seek a share in it, and only
those possessing special advantages for the growth of the plant, a supply
of cheap labour, and good facilities for transport and shipment, can hope
to make it a success.

The best market for Ramie at present appears to be France. What
little is imported into this country, in the form of China Grass, or Rhea,
is bought up for the French market. In the Monthly Circular of

Messrs. Ide and Christie for the 15th October 1889, China Grass is

quoted "quiet" at 3l5, to 355, per cwt. ; and Rhea, "no business," at

14'?. to 10s. per cwt.
With regard to what is known in commerce as " China Grass," this is

hand-cleaned fibre shipped usually from Chinese ports. It arrives in

this country in small parcels, the yearly importation being only about
100 tons. It is nearly all taken up by Continental buyers. Rhea is the
term applied to machine-cleaned fibre, generally in the form of ribbons
or hulf-cleaned stuff. The price is much less than China Grass, and in

case of large shipments would probably not exceed about 7/. or 87. per
ton. It is iniportiint therefore for Ramie planters to aim at the produc-
tion of ribbons at a cost not exceeding about 4:1, or 5/. at the port of

shipment. Important elements in such production would be to plant

Ramie only in places where the soil and climate will allow of throe or

four crops being reaped per annum ; where labour is very cheap and
abimdant, and where good facilities exist for ti^ansport and shipment.

D. Morris.

XXV—RAMIE-(continued).
(Boehmeria niveau Hk. & Arn.)

[K, B., 1889, pp. 281-287.]

The report on the results of the trials of machines and methods for

decorticating Ramie stems, held at Paris on the 23rd September 1889,

is given in the preceding pages.
It is evident from this report that considerable progress has been

made towards a solution of the problems involved in the treatment of

Ramie fibre, and it remains for those interested in the subject in India
and the Colonies, to initiate locally such further experimental trials of

machines and methods as will determine, with an abundance of green
stems at hand, whether Ramie fibre can now be made available for

commercial enterprise.

The Foreign Office has communicated the following letter addressed
to Lord Lytton, Her Majesty's Ambassador at Paris, by Mr, J. A.
Crowe, C.B., Commercial Attache for Europe, respecting the results of

the trials of Ramie fibre machines :

My Lord, Paris, October 29th, 1889.

With reference to Lord Salisbury's Despatch (No. 124 of the

23rd instant), on the subject of the awards and official reports in the

matter of Rhea fibre-cleaning machines at the Universal Exhibition,

I have the honour to enclose copies of the general list of awards which
has just been made public, to which I have added a list of the special

awards for decortication of Ramie fibre.

I
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The [ofB-cial] reports which have been asked I

appear, so I hear from Mr. Berger, till some time next year.

not

I have, &c.

(Signed) J. A. Crowe.

[Enclosure.]
F

Exposition Univbrselle, 1889.

Conconi^ de D*^cortiqiieurs pour la Ramie.

First Prizes.

P. A. Favier, Societe la Ramie Francaiso, li, Rue Saint-Fiacre, Paris

[for machines for treating Ramie stems].

Norbert de Landtsheer^ 3, Place des BatigaoUes Paris [for machine
for treating Ramie stems].

Second Prize.

Gh. Crozat de Fleury et A. Moriccau, Villiers-le-Bel, Seino-et-Oise

[for process for the treatment of green Ramie stems in the field].

In regard to M. Favier's machines, which were awarded a first prize

for cleaning green Ramie stems, this gentleman, well known as having
devoted during the last 10 years much time and attention to the develop-

ment of Ramie industry in France, Spain, and other countries, has
forwarded further particulars of his machines to suj^plement those
already given in Mr. Morris's Report

:

M. Favier to Royal Gardens, Kew.

Sir,

I HAVE t

Paris, 14, Rue Saint-Fiacre,

11th November 1889,

the Keiv Bulletin of misc(

laneous information, which you have been good enough to send me, and
I beg to thank you for the compliment.

Since the trials upon which you have reported I have added some
improvements to my machine, to prevent the ribbons fi'om being en-
tangled in the rollers, and on the 23rd October I carried out further
experiments in the presence of numerous people interested in the
subject.

I passed through my machine, with two workmen, 100 kilos, of green
stems, more or less with leaves, in 12 minutes. This is equivalent to

5,000 kilos, of green stems (and assuming the rate of yield at 5 per cent,
of dry ribbons) to about 550 pounds (avoir.) of dry ribbons per day of
10 hours. With the full complement of four workmen, necessary to do
justice to the machine, it will work off 7,500 kilos, of green stems, and
give a return equivalent to 775 pounds (avoir.) of dry ribbons per day
of 10 hours. The ribbons, as you saw at Paris, are perfectly free from
pith and wood.
The intricate nature of my machines to which you allude is only

apparent. They consist really of repetitions of similar parts of crushers
and rollers, weighing 10 or 12 kilos, each, so arranged that they can be
easily taken in and out. The work of putting up these machines is very
simple, and they can be easily regulated by anyone.
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The little power required to drive my machines (three-quHrter-Lorse
power) clearly indicates that the several parts are not heavy to move,
and that there is really nothing in them cnmhersome or involving strain
on the fibre as in other Ramie machines hitherto produced.

• # » ^ #

The cost of my machine (for treating green Ramie stems) will
probably be 80^. to 100/., with a royalty, which is not yet fixed.

D. Morris, Esq.

I have, &c.
(Signed) P. A. Favier,

Directeur do la Societe " La
Ramie Franyaise."

^

i(

At the date of the publication of Mr, Morris's report, the demand for
Ramie ribbons in the London market was so slight that the prices quoted
may possibly have offered little inducement for embarking in Ramie
growing in the Colonies.
The information received from Messrs. Ide and Christie, in a letter

dated 29th October 1889, was as follows :

" There is very little inquiry for ribbons at present, and we do not
think they would fetch more than 8/. to 10/. per ton. "We may

" confirm our circular report by simply saying ^ Nothing doing."*
" There are some parcels of highly prepared Ramie in London just

*^ now, some of Indian and some of English manufacture, the values of

"which range from 2Sl, to 50Z. nominally. Those are on sale, but the
" demand is almost n//."

Since that time, however, it appears that a considerable improvement
has taken place in the price of Ramie ribbons, and Messrs. Ide and
Christie, in a letter dated the 5th November last, were able to report as

follows :

—

. . . • " During the past w^eek some considerable investment
has taken place in Ramie ; the w^hole stock in London of ribbons has

" been sold at prices ranging from 14/. to 16Z, per ton, and a good
" deal of this was out of condition and somewhat perished. We believe

that this stock has gone into consumption by English manufacturers.
" There is an inquiry for further parcels, and Ave are now di.<posed to

<* think that the bases of a real trade in the article are in process of
** formation. At least w^e feel sure there are buyers in the market of

"100 tons of ribbons up to .12?. per ton, and we could nut perhaps
*' have said this a few months ago."
In Messrs. Ide and Christie's monthly circular, dated 15th November,

a

it is stated :

" China Grass. large turn

from 305. to Zis, [per cwt.].
" /?/i<?a.—Stocks of raw ribbons cleared out up to 165. [per cwt.].

" Market bare, with plenty of inquiry."
It may be mentioned that the remarks on the Papleux system, which

appeared at p. 73, may be supplemented by the information that Messrs,

W. H. Spencer & Co, are associated Avith the Boehmeria Company,
Limited, at Hitchin, Herts, formed for the purpose of converting Ramie
and other textiles into yarns.
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XXVL-RilMIE AS FOOD FOR SILKWORMS.

(Boehmeria ntveciy Hk. & Arn.)

[K. B., 1890, pp, 174-175.]

The Rciiuie or Rhea plant {Boehmeria nivea) is being experimentally

cultivated in numerous parts of the world as a fibre plant. Particulars

in regard to the numerous attempts that have been made to prepare

the fibre of the Ramie on a commercial scale have already been given

in these pages. It now appears that the leaves of the Ramie plant

may be used as a food for silkworms, in the same way as those of

the mulberry and Osage orange {Marlnra aurantiaca). All three

plants belong to the same natural order Urtlchcrre^ and there should be

no reason why they should not be found equally suitable. The follow-

ing account of the use of Ramie leaves for feeding silkworms in the

United States was communicated to the Foreign Office by Mr. A. de G.

de Foublanqiie, H.B.M.'s Consul at New Orleans :—
"A discovery has been made by a lady in Columbia, S.C, that may

have a marked effect upon two great industries. For a number of

seasons this lady has amused herself by feeding silkworms and sending a

few pounds of cocoons to the Women's Society for the Encouragement
of the Silk Industry in Philadelphia. The extraordinary warmth of this

winter caused the eggs to hatch far in advance of the season, and as the

young leaves of the mulberry and the Osage orange had not put forth,

our amateur was at a loss what to do. An account adds :

*' * Seeing that the foliage of the Ramie in a neighbouring field was
putting out, she gathered some and put the worms upon it. They fed

ravenously, and she kept up the supply until the Osage orange leaA^ea

appeared. Then she divided her worms equally, feeding oriQ set with
Ramie, the other with Osage orange. She kept the cocoons separate

and sent them to Philadelphia. The experts there were astonished at

the size of those spun hj the Ramie eaters, and wrote to the lady to

know what she had done to secure them. They were not only larger,

but the silk was finer.*

" If further experiments should prove that Ramie leaves can be
depended upon for silkworms' food, then a great impetus will be given
to the production of this valuable article in the South, while it will add
to the profits of those who raise that plant for its fibre."

Note added, 189i.—With regard to the above statement, Professor Riley,
Entomologist to the U.S. Department of Agriculture, remarks in Liseet Ltf*\
vol. iii., p. 301 ;

—
'' We should be glad to receive an authoritative account of such

" an experiment, as the discovery is a valuable one, if true. We hare endeavoured
** to secure an ^authentication, hut have not succeeded as yet. In spite of the fact
*' that Ramie is closely related to the mulberry, botanically speaking, we rather
" incline to the opinion that the published statement is a canard. The editor of the
'* American Brngght (where it first appeared) ^'rites us that the item must have
** been published in his advertising pages, and that he cannot vouch for the
** reliability of the statement.'*

'

XXVII -PARIS RAMIE TRIALS, 1891.

[K. B., 1891, pp. 277-27g.]

The subject of Ramie has once more been brought forward in France.

Ramit
culten

1
1

autipices of The Societe des Agri-
3 30th September last. It will be
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recollected by those who take an interest in this subject that previous
trials were held at Paris in 1888 and 1889, and owing to the importance
of Ramie as a possible industrial plant for India the Secretary of State
for India in Council sanctioned an arrangement whereby the Assistant
Director of Kew was enabled to attend the trials and prepare reports
embodying the results for the information of the India Office. A
summary of these reports was afterwards published in the Kew Bulletin
for November and December 1888, and November aud December 188D.
At the trials in September last the Director of Kew was able to
be present as representative for India. The trials took place at
Gennevilliers, a suburb of Paris, in a field where Haniie (the white-
leaved sort) had been grown specially fur the purpose. After the trial

of the decorticators had been completed the ribbons were passed
on to be treated by the chemical processes so as to test exactly
the amount of filasse (or marketable fibre ready for spinning) produced
by each system. The chemical processes have necessarily occupied
some time, but as the report by the jury and the awards have been
officially made known there will be sufficient evidence forthcoming to

enable a tolerably clear estimate to be formed of the advance which
has been made towards solving the difficulties hitherto connected with
the Ramie question.

XXVIII -RAMIE OR RHEA IN IRELAND.
[K. B., 1892, p. 251.J

What little interest is being taken at present in extracting Ramie
Fibre from BoelinierJa. nivea appears to be centred at Belfast.

Numerous applications have been received at Kew for Ramie stems
for experimental purposes, but owing to the unfavourable conditions of

last winter the plants at Kew have yielded a poor crop of stems. It

may be useful to state that investigators of Ramie in Ireland could
very well obtain stems either from the Royal Botanical Gardens at

Glasnevin, or from growlers of the plant in the mild climate of the South
of Ireland. Mr. F. W. Moore, Keeper of the Glasnevin Gardens, writes

that the plant is ''quite hardy" with him, and he would be pleased to

send specimens, as far as his resources allow, to those who apply to him
for them-

XXIX -RAMIE MACHINE TRIALS AT NEW
ORLEANS,

[K. B., 1892, pp. 304-306.]
r

4

The latest information connected with the extraction of fibre from Ramie
(BoeJwieria nlvm, Hk. & Arn., and Boehmeria nivea var. tenacissima,

Gaud.) is contained in a Report on the recent trials of Ramie decorti-

cating machines held under the authority of the U.S. Department of

Agriculture at New Orleans. The trials took place on the 30th

September last, and the Report of the Board of Experts, acting as jury,

has just been published.^

The TTnited States Department of Agriculture. Division of Statistics. New
Series: Beport No. 99, September and October 1892. Waatlngton Government
Printing Office, pp. ;ii7-351.
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The results of the New Orleans trials do not appear to carry us any
nearer to the solution of the problem that has been bo long under con-

sideration in regard to the extraction of Ramie fibre. The machines
presented do not appear to possess any advantages over those tried at

Paris in 18S8 and 1889, and fully discussed in these pages, while they

are apparently inferior to the machines tried also at Paris under the

auspices of the Societe des Agricidteurs de France in September 1891.

The following extracts are taken from the United States Report :

Machines Entered.

" The official trials of Ramie machines, under the auspices of the office

of fibre investigations of the U.S. Department of Agriculture, set for

the last week in September at Audubon Park, New Orleans, came oflE on
the 30th of September, and included trials upon jute stalks as well as

upon stalks of Ramie.
*^ Three machines were entered for trial as follows :—The Kauffmau

machine, by the Kauffman Fibre Company of New Orleans, La. ; the

Felix Fremerey Decorticator, by the Felix Fremerey Decorticator Com-
pany, of Galveston, Texas ; the Fibre Delignating machine (known as

the J. J. Green machine) of the United States Fibre Company of

Versailles, Ky.
'' The Kauffman machine.—According to the entry of this machme

it requires 15-horse power ; it works upon green stalks stripped of

leaves and upon dried stalks. Four attendants are required to run it ;

floor space occupied 6 by 14 feet. The machine is tei*med a decorticator

for Ramie, jute and hemp
" The Fremerey machine,—In the entry of this machine about

5-horse power is stated. The machine is arranged to work upon green
stalks, either stripped or with the leaves and upon dry stalks. It

occupies a floor space of about 5 by 18 feet. The machine requires five

attendants, three of whom may be boys
" The J. J. Green machine.—Ten-horse power is named as the power

required to drive this machine. The entry states that it works upon
dried stalks (but it is also expected to work green stalks with or with-
out leaves). Five attendants are required for full capacity, three of
whom may be boys ; it occupies a floor space of 8 by 12 feet."

Trials on Green Stripped Kamie.

" The first trial was with the Kauffman machine, 500 pounds of green
stripped stalks having been weighed out for the test. Of this amount
332 pounds of stalks were run through the machine in 42 minutes, when
the machine clogged. The result in wet ribbons was 88 pounds, and
168 pounds of stalks remained unworked, owing to the inability of the
machine to proceed further.

**The second trial was with the J, J. Green machine, 500 pounds of
green stripped Ramie stalks having been weighed out for the test. Of
this quantity 225 pounds of stalks had been delignated in 1 hour and
35 minutes, nroducin^ 57i nounda of wet ribbons. 275 nonnda of frrppn

proceed further.
machine

500
stripped Ramie stalks had been weighed out, claiming that the stalks were
too uneven in size, the construction of his machine requiring medium
stalks."
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Conclusions.

In a review of the results of these trials, Mr. Charles Richards Dodge,
special agent in charge of fibre investigations, reports as follows:

" While the figures for a day's work, based on the results of short
running, are wholly misleading, it is interesting to note that the output
of the Kauffman machine, during the 42 minutes of continuous work
before it clogged, represents 4,743 pounds of green stalks in 10 hours of
continuous action, or a little over 2 tons, with an output of 1,257 pounds
of wet ribb(ms, equal to about 420 pounds of dry ribbons, which weight
would be considerably reduced after the loose hurds and woody matter
remaining in the ribbons produced by this machine had been eliminated.

'•In like manner, were the J. J. Green machine to run continuously
for 10 hours, turning out ribbons at the rate of speed shown when in
actual operation (that is, deducting the G7 minutes spent in cleaning
and rc-adjustment) the output wouhi have shown a capacity of 4,821
pounds of stalks and 1,232 pounds of wet ribbons, equal to about 410
pounds of dry ribbons. But, as shown, both machines were unable to

finish the 500 pounds of stalks weighed out to each for the trial.

** The results o£ the New Orleans trials are satisfxctox-y as far as they
have demonstrated the status of the machines entered, and established an
American record that gives a starting point for future comparison, as

the results of other trials are made knosvn. It is to be regretted, how-
ever, that a larger number of machines was not represented. In this

report comparisons cannot be made^ with the best foreign machines,
though I shall endeavour to cover the whole ground In a special report,

Bulletin No. 5, Fibre Investigations, to be issued at an early date."

The trials with Jute stems were very similar in their results to those

noted in the case of Ramie stems. There was no conclusive evidence
either way. The best results with Jute stalks as far as they went,
were given by th^ Kauffman machine. This cleaned 100 pounds of

stalks in 20 minutes, yielding 32 pounds of w^et ribbons. The ribbons
were described as^w^ell delignated with a very smad per-centage of

woody waste. The fibre occasionally w^as somewhat broken."

XXX.-CHINA GRASS. 1891 ONWARDS.
[K. B., 1898, pp. 209-224.]

In former articles in the Kcw Bulletin, the names China grasd,

Ramie, and Rhea, have been applied, us had been customary, indiB-

criminately to the products of Boehmeria nioea and B. tenacissinm.

It is now generally agreed to employ them with more precision.

China Grass is ob^.ained from Biehmeria nivea^ easily recognised by
the white under side of the leaves, which yields an annual crop of stems
in the open air, even in England.
Ramie or Rhea is o])tained from B. tenacisslma, which ha^ the

mature leaves green underneath, and in this country can only be grown
under erlass*

Paris Trials.

Paris in the years 1888, 1889, and 1891.

gra

dli^ection

results were given in the Keu^ B^flhtin for 1888 (pp. 273-280). The

889; F
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under-

second were in connexion v:\ih the Paris Universal Exhibition of 1889;

the results were also published in the Kptt' BulUthi (1889/^ pp. 268-

278; 28Jr-287). The third was not a Govt-rnment competition, but

was held under the auspices of the Soeiete des Ai,n'icuUeaFS de France.

A brief notice is given in the Kew Bulletin (1891, -pp- 977, 278). It

was attended by the Director on behalf of the India Office.

The trials of 189 L took place at Gennevilliers, near Paris, on the

Ramie plantation belonging to the Soeiete Agricole de la Ramie. The
plant cultivated was China grass {BcBhmeria nivea\ and it was i

stood that its cultivation had the advantage of a supply of Paris Bewage.

The growth of the ci'op was extrem ly vigorous and in that respect left

nothing to desire. The stems succumb to the first frost, which, however,

does not appear to injure the roots.

Six machines Avere submitted for competition; of these only the four

which received rewards require notice.

Faure Mcichine.

This received a gold medah It admitted of being workvd by hand,

but the most satisfactory results were obtained w^hen driven by a steam

motor. It exhibited great mechanical ingenuity in the details. The
leafy stems of China grass as cut from the plantation were fed on to a

table from which they were drawn in leaf-end foremost by two revolving

rollers- Behind these was the decorticating apparatus. This consisted

of a drum carrying twelve beaters which appeai^ed to be made of simple

"T iron. The bed against which these beaters worked was a quarter of

a cvlinder, the radius of which was smaller than that of the drum
carrying the beaters. Th3 space between these and the surface of the

bed therefore varied. The beaters first strike the stems, and, without
injuring the fibrous cortex, break up the woody core into segments
about an inch long. As the stem passes on into the wider space the
beaters operate with a scraping action which dislodges the core-segments
from the cortex. This, now converted into a ribbon, is again seized by
the beaters as it leaves the bed, and when released is blown on to an
endless cord which catches each ribbon in the middle and carries it to

dry at any distance from the machine that may be desirable. The
leaves, which it was thouglit would be available for fodder, and the
fragments of the core are driven away by the centrifugal force of
the drum. The Faure machine in this form produced clean ribbons
without apparently bruising the fibre, but did not remove the epidermis.
It had the advantage of working continuously, but did not always
disengage the core from the butt-end of the stems. It required the
attention of three men ; two to feed and one to remove the ribbons.
The result of one trial was to obtain from 1 cwt. of fresh stems 4 lbs.

(when dried) of ribbons in six minutes (or 400 lbs. of dry ribbons for a
day of 10 hours) ; these ribbons after degumming yielded I^^ lbs. of
iilasse, or 2*6 per cent.

The Faure machine of this type has, however, been apparently
abandoned by its inventor. The form at present in use will be
described subsequently/

De LandWieer Machine.

This was not materially different in principle from that exhibited at

previous competitions. It is described in the Kew Bulletin for 1883
(pp. 275-276) and 1889 (pp. 271-272). It received a gold medal
partly on the ground of the long services of the inventor to the solution
of the problem.
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Barhier Machine.

This also did m^i appreciably differ from that tihown at previous
trialg. It has already been described in the Kew BaUetin (ISS'^^

p, 276 ; 1889, p. 2G9)/
r

Stihya Machine.

This resembled in some respects the two preceding machines. But
the beaters work continuously without reverse action. There was an
arrangement by which the workman in charge could elevate the upper
feeding cylinder and so release the stems which were then reversed by
hand. The jux'y was, however, of opinion that the Subra machine,
except in the hands of exceptionally skilled workmen, would probably
lead to serious accidents. It had, however, the advantage of removing
the epidermis in great part as well as the woody core fi^om the
ribbons.

Like the Faure, the Subra machine in the form now described has
also been abiindoned.

Since 1891 the problem of treating the fresh «tems of China gmsa by
mechanical methods has engaojed incessantlv the attention of inventors.

The results up to the present time are reviewed in the following pages.

For convenience a general summary is given in the first place of the facts

relating to the raw material.

SouHCE OF Material.

Perliaps the most important advance has been in the complete
abandonment of the attempts hitherto made to treat the dry stems.

This has been definitely acknowledged to have been a mistake, ex-

perience having proved that to obtain the full advantage of the many
valuable qualities of the fibre the stems must be treated in the green

state.

The original China grass so long cultivated by the Chinese under the

name of Tchoii Ma is Bcehmeria nivea^ Ilk. & Arn. The leaves in^

this are white-felted beneath. The plant is moderately hardy in tem-
perate countries, and it grows well during the summer months in the.

South of England. During 1895 an exceptionally good crop was
harvested in K©w from a small plot that had been established in the

open ground for moi-e than five years. An equally large crop is being

produced this year (1898). The plants are, however, regularly cut

dowm by the first frosts in October and do not sprout again until the

middle or end of May. Thus only one crop is capable of being produced
yearly. Bcehmeria nirea is the plant chiefly cultivated in the South of

France, Algiers, the Ignited States, and many parts of India. The
plant is more readily propagated by division of the rhizome or rootstock

than from seed.

Ramie or Rhea is probably only a geographical variety of China grass,

but from an economic point of view the differences between them are so

important that the two plants should be kept quite distinct. The Ramie
or Rhea (_S. fenacissima, Gaud.) is sometimes known as the green-

leaved China grass. This name has been given it as the leaves are

green on both surfaces. On this account it can be readily distinguished

from ordinary China grass in the field. In habit the plant is more
robust and the stems under favourable conditions are larger and more
numerous. Ramie or Rhea is a native of Assam, the Malay Peninsula,

and the neighbouring islands. Hhea is the Assam and Ramie the

Malay name for one and the same plant. The Malay name is the one

839> rs
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generall}' used in this couutrj- ; in India, Rhea is chiefly used. This

plant thrives only in tropical countries and it ia useless to attempt to

cultivate it elsewhere. At Ke\v it will only grow well when kept under

glass all the year round*
Both plants require good deep soil such as is found in alluvial deposits

in tropical countries. The climate should be warm and hnmid and
without a prolonged dry season. In the systematic treatment w^hich

China grass receives at the hands of the Chinese it is abundantly supplied

with moisture and mannre, and by these means several crops are pro-

duced in one season. Hence poor soil and rather dry sitnations are quite

unsuitable for growing these plants. The relative yield of China grabs and
Ramie over large areas has not yet been definitely determined. This is a

matter that deserves careful investigation, as also the relative quality of

the fibres and their suitability for various textile purposes. The two
plants are kept distinct in Jamaica. Mr. W. Fawcett, F.L.S., Director

of the Botanical Department in Jamaica, states:—^^ The green-leaved
*' Ramie {Bwhrneria fenacisshna) is evidently the best for low elevations,
" while China gi-ass with the white under-surface {Bo'Iimerla nhra) is

" the best for the hills. At Cinchona (4,800 feet, with a mean tempera-
'' ture of 61-4° F.) the latter is growing 10 to 1.2 feet high.'' As regards

difference in growth, Mr. W. Cradwick at the Hope Gardens (elevation

GOO feet, mean temp. 75-4^ F.) finds that the ''green variety pro-
" duces with similar treatment about double the number of canes per

^^root."

In the Agricultural Ledger (1S94, No, 6, p. 4), issued by the

Government of India, Dr. Watt draws attention to the different

requirements as regards climate between China grass and Ramie in the

following words :

—

*\lt would obviously be a mistake to attempt the cultivation of the

temperate-loving plant (5. iiiveo) in the tropical plains of India. But
so far as can be ascertained this is actually what has been done in the
majority of experiments hitherto conducted in India. From time to

time fresh su2>plies have been imported from China and distributed all

over this country, so that India may fairly be characterised as having
fully attempted the acclimatisation of China grass, but' done little or

nothing towards endeavouring to extend the production of Ramie
(jB. tenacissimci) which, for the sake of convenience of expression, we
may cbarac*:erise as its indigenous stock/'
As regards other points of difference between China grass and Ramie

the following opinion was expressed in a letter addressed by Kew^ to the
India Office, dated the 8th May, 1890

:

'' Whether the fibre of Ramie is at its best really as good as the best
China grass {Rtehmeria nivea) is a point that appears not to have been
definitely settled. It may turn out to be simply a queistion of soil and
climate. China grass may give a larger and better supply of fibre

under cool conditions, whereas Ramie or Rhea may do equally well
under es-cntially tropical conditions. The question as regards India
may e.isily be settled by cultivating under various conditions of climate
and '^(A\ authentic specimens of each plant, and by instituting, as

suggested by Dr. Watt, a careful chemical and microscopic analysis of

the tibres yielded by Indian-grown plants of both Bcehmeria yiivea and
-B. tenadssima.^^

In the United States, with a comparatively temperate climate, except
in the extreme south, the plant so far cultivated is China grass

{Bcehmeria nived). In a " Report (No. 7) on the Cultivation of Ramie
in the United States/' by Mr. Chas. Richards Dodge, issued by the

jdi
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U.S. Department of Agricultnre (Washington, 1895), the distinctions
between China grass and Ramie are not so clearly kt^pt in view as could
be wished. Practically the former only is dealt with. But the narne
Ramie or Rhea is unfortunately applied to it. It is probable that China
grass {Bcehmerm nivca) is the more common plant under cultivation at

the present time, but it is possible also that, where Ramie or Rhea
{B(ehmeria tenacissima) is grown, sltflHcieut emphasis i? not laid on the

fact that it is riot the ordinary China grass of commerce. As pointed
out by M. Charles Roux in ISfotice Siw la Rfunie^ '^ this error has crept
" into many publications and has been extremely prejudicial to the
" development of this culture. It has b^eu represented that Ramie
" (Bcehmeria tenacfssuna) is successfully grown in France, but Well
" organised experiments have proved that this is a mistake. Ramie is

'^ essentially a plant of warm countries." The plant chiefly cultivated in

France, and possibly in Algiers also, is China grass {BceJimeria niveci).

The fibre at present known in commerce as China grass is the produce
of B, nivea^ prepared entirely by hand labour in China. The stems are

first stripped and the epidermis removed by scraping and washing, but
a good deal of the gum is still left in contact with the fibre. This has

subsequently to be removed by chemical means in Europe. The
quantity of this China grass fibre available is some\vhat limited. It

forms, however, the chief source of the raw material used for China
grass fabrics hitherto produced in this country and the Continent.

Ramie in commerce is a term applied indifferently to the produce of

either B. nivea or B. fenacissima. Its chief use in Trade Reports

appears to be to distinguish between machine-prepared fibre (" Ramie '*)

and the hand-cleaned fibre of the Chinese (" China grass "). The
machine-cleaned fibre in commerce consists of (1) ribbons or strips

which are merely the cortical layer removed from the stems and dried ;

or (2) the grey, brown, or whitish fibre in a more or less cleimed

condition, freed from w^ood, and from the epidermis and gummy
matters.

The use of the term China grass applied to the hand-cleaned fibre

shipped from China is free from objection. It is really the produce of

B, nivea, and no confusion is likely to arise. The term should,

however, be applied to all fibres, whether cleaned by hand or by machine,

if originally derived from B. nivea. The latter might be called
** machine-cleaned China grass," On the other hand the term Ramie
should be strictly limited to the produce of B. tenacissinvL A
classification of the hand- and machine-cleaned fibres appearing in

commerce (show^ing also their origin) might be adopted as follows

1, Commercial China grass

(hand-cleaned in China).
_^

I

p^.^^i^.e^i ^,^,,^ ^^,^ china
2. China grass ribbons or lameres

^ ^^^^ Bcehmena
(hand- or machme-cjeaned), r o x

»

3. China grass raw fibre

(machine-cleaned).

71 1 vea .

1. Ramie or Rhea ribbons or lameres
p^^^^^^^ from the Ramie

(hand or machme-cleaned). ( ^^. ^^^^,^ ^l^nUBcclimeria
% Ramie or Rhea raw fibre

[ tenncisJmrt.
(machine-cleaned).

The completely cleaned and bleached fibre or Jilasse could be easily

distinguished as China grass filasse or Ramie or Rhea filasse, according

to the plant fi'om which it was orignally obtained.

During the last fiv6 j'ears more interest appears to have been taken

in th^e fibres in the new world than in the old.
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T^he United State3 Department of Agriculture has organised a

systematic series of experiments in different sections of the couritrr,

and these ai*e likely to produce very interesting results.- Mr/ Richards

Dodge's report (No. 7) already mentioned contains" a large mass of

very uriefal information. In fact, it may be regarded as containing,

from the American point of view, all that is known practically of the

cultivation and treatment of China grass*

Planti:xg.

Series, 1897, No. 2017, p. 8
Off!

[probably China grass]

^«

the
For a long period Rhea has been grown in small quantities by the

natives of Assam. A note on its cultivation was issued by the
Agricultural Department, Assam, in April, 1897. This was prepared
by Mr. F, J, Mouahan, OfiBciating Director of Landa Records and
Agriculture. He statps that the Rhea of Assam at the present day is

JBaJimeria niifm-. . . .

fibre of which is superior to flax, on the lands owned by the Imperial

domains at Chakra, near Batoum, is attracting a good deal of attention

just at present. The climate and soil of the low-lying land in that

locality appears to suit this plant extremely well, and within two years %
it has developed to so great an extent that the Administration of the

Imperial domain lands is able to furnish a considerable quantity of the

dried stalks to the Government Paper Mills at St, Petersburg, where it

is to be used in the manufacture of the paper from which rouble notes

and stamped bill of exchange forms are made/"
As already stated, both China grass and Ramie have been grown

experimentally in Jamaica, and a very iiseful Memorandum has b^^en

published by Mr. W. Fawcett, F.L.S., in the BuUetin of the Botanical
Dejjartment (1894, pp. 33-34). This contains, also, a Report of the

Jamaica Committee with reference to a prospective trial of the Allison

Fibre Machine. The following extracts give the cultural results

obtained in Jamaica (Report of the Directory liS94-9o, pp. 221-224) :—
" From experience I think there is little reason to doubt that the best

part of the plant to propagate from is the bottom of the ripe stem. If a

field is being reaped, and it is desired to increase the area, then the
canes should be reaped, cutting them to within two inches of the ground.
Some one should then follow and grub out the remainder of the stalk,

going low enough, if possible, to secure a little root on it. This will

generally give a piece about 4 inches long, and if inserted into the
ground with about half an inch left above the surface will make a strong
llant in an incredibly short space of time. The old plants will be all

the better for the removal of the stems for propagating. In the event
of not wishing to propagate, care should be taken to cut the stems as
low as possible, as the plants grow much stronger than when the old
stumps are left 5 or 6 inches above ground,

**The best distance to plant is ]2 inches apart, with 18 inches
between the rows on fair land, but on strong land 18 inches to 2 feet

would be quite close enough. If planted 9 inches apart they have to be
hand- weeded when young, which is very expensive, whereas at 18 inches
or 2 feet they can be hoed through. If the land is fairly rich and they
are kept clean while they are young, they will grow so thickly, even at

2 feet, that very little weeding is required, except, perhaps, after cutting.
The piece which was planted 3 feet apart is now bo thick as almost to
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A
was issued in 1897 by Mr. J. Cameron, F,L.S., Sup3rmtendent of the
Lai Bagh Gardens at Bangalore. This contains an excellent, almost
life-size illustration of the plant in flower and fruit.

A note on the same subject was published by Mr. Ridley in the
Agricultural Bullelln of the Malay Peninsult for June, 1S'J7.

A very interesting correspondence relating to the introduction of

pt. 2, pp. 103-124).
Notes

Yield of Stems and Fibre.

More accurate observation has shown the probable yield that may bo
obtained both in stems and fibre from a given area.

From a small patch of China grass (Bo^hmeria nivea)j five years old,

growing in the open air at Kew, it has been found that 4 square yards
yield 100 stems. The weight of these, without leaves, was 24 lbs.

This gives a yield at the rate of 29,000 lbs. (say 13 tons) per acre In
Algiers, Hardy found that an acre yielded 27,000 lbs. of similar stems
without leaves. De Mas, at Padua, found that Ramie {Ba^hmeria
tenacissima) yielded in the second year stems, without leaves, at the rate

of 26,300 lbs. per acre ; In the third year two crops yielded at the rate

of 32,3G0 lbs. per acre. The weight of raw fibre (ribbons ?) per acre

obtained by De Mas from 32,000 lbs. of green stalks, without leaves,

was 1,280 lbs. or exactly 4 per cent. Fuvier gives somewhat similar

results. His actual yield was 1,285 lbs. per acre. In California, Hilgard
gives it at 1,935 lbs. per acre. It is probable that the yield of clean
ribbons per acre on a large area, with two or three cuttings, will average
about 900 to 1,000 lbs. per acre. Mr, Charles Richards Dodge, of the

United States Department of Agriculture, is of opinion *'that two
cuttingsof second year's growth, whenproperly cultivated, will produce
20 tons of green stalks with their leaves/' Further, ^^as each ton of

green stalks, with leaves, will yield 46.^ lbs. of clean, dry ribbons or raw
fibre, giving 25 lbs. of degummed fibre," we have, therefore, a return

per acre from two cuttings equal to 930 lbs. of clean ribbons and 500 lbs,

of degummed fibre or filasse. No returns of the actual fibre have,

however, been made continuously on a sufficiently large scale to justify

absolute confidence in them. At Wenchow, China, it has been found
that an acre, in one cutting, yields 80,000 stems, giving 312^ lbs. of fibre.

This would probably be the ordinary ungummed China grass as received

in this country. Three crops would, therefore, yield at the rate of

937^ lbs. per acre.

Machines.
In this country many machines and appliances have been brought into

notice, but owing to the absence of a suitable supply of green stems no
exhaustive trials have been held. Such trials are only possible when a

large area specially cultivated for the purpose is available. As already
shown, the conditions in this country, except in specially mild situations,

are not favourable for the cultivation of China grass. The stems grown
at Kew have, however, been placed at the disposal of persons making
application for them.
An experiment with these stems (Boehmeria fiivea) was made with a

Subra machine in October, 1895. It must be understood that the results

here given represent a single trial only, and no opinion is int-endod to be

«i
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expressed as to the capa'bilities of the machine working continuously on
a large scale. The stems ^\"ere divideJ into two series as follows :

Series A.—Green stems : selected.

Series. Condition
No. of

Stems.

Weu-ht
in

grammes

Weight of Wet
Ribbons delivered

by ra:\chine.

Wet Ribbons
after shaking

by hand.

I. * Stem.* with
leaves at-

tached.

'jS4 i,;ifii Ui 316

11. Stems with
out leaves.

29 1,134 567 519

Series B.—Green stems : rather woody.

Series. Condition.
Xo. of

Stems,

*

' Weight
in

grammes.

Weight of Wet.
Ribbons delivered

by machine.

Wet Ribbons
after shaking

by hand.

HI.
1

^

i

J

^

Stems with
leaves.

21 2,722

1

907
1

b r

459

IV. stems with-

out leaves.

22 2,268 599

The Subra machine (in its present form) weighs about 3 to 4 cwts.,

and has the appearance of an ordinary chaff-cutter. The stems, 12 to

20 in number, are fed at one end, and pass quickly through a series of

crushers and rollers, and are delivered on a reyolving apron, from
Avhich they are taken by hand and well shaken. The latter treatment
gets rid of most of the adhering wood. The ribbons are then ready to

l>e hung up to dry. The machine requires one-half horse powder, but
was worked during the trial entirely by hand. The stems can be
treated either with or without the leaves. There is no reverse action

as iu most machines, and hence the wiiole of the stems pass rapidly
through, and are at once delivered on the apron ready for shaking and
drying- It is impossible to speak conclusively of a single trial, and
with such a very limited number of stems. The following reports on
the trial, furnished to the Subra Company by Messrs. Cross & Bevan,
give, however, the results actually attained :

Ko. 1.

Messrs. Cross and Bevan to the Subra Company, Ltd.

Laboratory, 4, New Court, Lincoln's Inn, W.C,
Dear Sirs,

*

October 16, 1895.

Having been present at your request at a trial of the working
of your Decorticating Machine (Subra, Eng. Pat. 23,642-94) we now
beg to report as follows :

The stems were supplied from Kew
The

China Grass Ste?ns (green).

The results obtained on the machine were quite satisfactory.
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ribbons prove on examination to bs intact, and are, tbeiv^fore, stripped
without injury to the filasse. Tiie wood was quite free from fibre, and
on the other hand the ribbons retained only a fractional percentage of
wood. We, of course, had no opportunity of mtking a continuous run
with a large weight of stems, and can therefore only f :>:-in an estimate
of the behaviour and output of the machine under ordinary conditions
of work. Our estimate is favourable. We were not able to see any
weak point in construction or operation calculated to int.^rfere with
continuous working and steady efficiency.

Yours faithfully,

Messrs. The Subra Fibre Co., Ltd.

(Signed) Cross & Revan

i.

No. 2.

Messrs. Cross and Bevan to the Subra Company, Ltd.

Dear Sirs,
W

October 21, 1895.

We beg to liand you the further results of our examination of
the samples of China gra^s ribbons referred to in your favour of the
yth instant. Each sample was received sealed-

The following are the results :

Weir^lit as received by us, in grammes -

^\ eight when air-dried . - - -

Weight of adhering wood - - -

Percentage of adhering wood
Weight of filasse

Percentage of filasse on green rihhonH -

Percentage of filasse on dry ribbons
Percenta^re of celIuIo.se in filasse •

1. 2. 3. 4.

1

318

1

319 459 5**9

72 68 129 118
4*5 2-0 2-0 3*8

1-4 •6
1

1

1

1

1

43'

58

•6

8-(>

i

^

—

«

Yours faithfully,

(Signed) .Cross & Bevax
Measrs. The Subra Fibre Co,, Ltd.

The result of the investigation in regard to Sample 3—mature stems
with leaves
leaves weighed 2,722
129 grams.

may be summarized as follows :—The green stems with
grams,, and yielded air-dry ribbons' weighing

This is at the rate of 4*7 per cent. The same drvper
This is at

same
the rate ofribbons yielded filasse weighing 76 grams.

58 per cent, on the dry ribbons, and at the rate of 16'5 per cent, on the

wet ribbons. On the other hand the percentage of filasse obtained from
the green stalks with leaves is 2*8 per cent. According to this, KH)
tons of green stems with leaves (of B. nwra) will yield 4*7 tons of

air-dried ribbons, and 2*8 tons of pure fine filasse.

While the yield of air-dried ribbons closely agrees with the Paris

trials, the yield of filasse is nearly double.

\
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Sir,

The following report was made by Messrs. Ide and Christie on a

sample of China grass ribbons prepared by the Subra maebine from
green stems grown at Kew :

Messrs. Ide and Christie to Royal Gardens, Kew.

72, Mark Lane, E.G.

2nLl October 1895.

Your favour of the 29th instant, with the saiiple of China grass

ribbonsj is duly to hand. The latter appear to be fairly Avell done, but

we notice many bits of the wood still adhering to them. This should
not be, as it is a fatal objection with many.
We value them at 10/. to 12/, per ton, but would require a few tons

for distribution before being able to sav defiuitelv whether in this state

they would be preferable or otherwise to the ordinary cleaned China
grass

Yours faithfully,

D. Morris, Esq., C.M.G., D.Sc.
r

Fa lire's Decortiratot\

The Faure machine, as already stated, has taken a new form since the
Paris trials of 1891. The impi'oved machine w^as under trial at Lfmoges
in July of 1897- In the construction, the inventor has aimed at the

production, in one operation, not of ribbons or strips, but of fibre '* free
** from woody matter, from skin, and with the least amuunt of * juice ' in
" it." He claims that the product is equivalent to commercial " China
grass," but in a niore uniform condition, and free from the possibility

of adulteration. The neAv Faure machine ^' is fed by two men, working
** alternately, each holding in his hand about 10 stems. The stems are
** treated green in the same condition as cut, with the leaves attached.
** The operation of feeding is as follows :—The stems are passed twice.
"They enter the machine leaf end first, and after being treated about
" two4hirds of their length they are wathdrawn, an operation easily
** carried out, and fed in a second time, the thick end first, so as to
** complete the operation - . . The machine is simple in construction,
** Practical experience shows that tw^o men working at one machine can
''treat 360 pounds of fresh green stems per hour, or about 35 cwts, per
'Slay of ten hours. The amount of dry fibre produced depends on the
** nature and growth of the stems . T . On a 5 per cent, basis, the
" net production of dry fibre by each machine per day is 180 pounds.
*'.... Under ordinary circumstances, a production varying from
'*160 to 200 pounds of dry fibre in ten hours per machine may be
"expected."

This is the inventor's own account of the capabilities of the machine.
The first point that will occur to those acquainted with the numerous
efforts to extract the fibre by mechanical means is the necessity that
still exists, even in this improved, machine, to pass the stems twice into
it. About two-thirds of the stem are first cleaned and withdrawn, they
are then reversed, and fed in a second time to complete the operation.
This practically reduces the capabilities of the machine almost by
one-half.

Experience in the cleaning of Agave leaves (a problem now happily
solved) has shown that the only effective way is for the raw material to

be presented once only to the machine and it should pass through
without further handling. When this is the case a boy of 15 can do

^
(Signed) IDE AND CHRISTIE. ^
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the work of two men, and feed a machine yielding half a ton of dry
fibre per day. .

It is to be noted that the prepared fibre from tho Faure machine is

claimed to be "equivalent to commercial China grass/' The latter is

hand-cleaned fibre with an average value in the London market of
about 30/. per ton. With a possible maximum yield of 2 owts. of dry
fibre per day from the Faure machine the gross Tahie would be of.

This would be the approximate value of fibre *^ produced on a f> per
" cent, basis from a ton of green stalks with leaves."
The most complete and recent account of the Paure machine is given

in the report of a lecture delivered before the Indian Section of the
Society of Arts by Mr. Thomas Barraclough on the 25th March 1897.
This is published in the Journal Soo. Arts. (Vol. xlv., April 2, 1897,
pp. 424-4:40) ; see al^o British Trade Joirrnal (May 1, 1898).

** The machine, which weighs 11 cwt., is very strong and not liable
to gQi out of order. It consists mainly of the framework and driving-
gear, the decorticating drum carrying beaters and the feed-bed. This
latter is the important feature of the machine, by reason of its special

contour which varies at different parts to suit the various descriptions
of work w hich the machine has to perform. The first part of the bed is

curved outwards, the second is straight, and the third is curved inwards.
The stems are fed into the machine over the first part of the bed, where
the woody portion becomes immediatelj' broken and partly removed;
the strip passes on to the second part, and as the speed of the beaters is

considerably greater than that at which the stems are fed into the
machine, a scraping effect is produced on the strips, seeing that the
distance between the beaters and the surface of the bed is less than the
thickness of the s(rip. This scraping action effects a double purpose:
it attacks the outer skin and also all matters extraneous to the
fibre. The strips then pass down vertically into the machine, and the
sepai'uted matters, viz., most of the woody parts, the skin, and gummy
substances, are thrown out to a distance by the centrifugal force of the
beater drum. When the stems have entered to within a short dislance
of their end, the return movement is effected and they are withdrawn.
During the withdrawal the following action takes place ; At the inward
curve or third part of the bed, the filaments are slightly and gradually
grazed by the beater blades, which throw out the coarser of the debris^

^till adhering. The operation is performed with great delicacy ; the
fibres assume the position of the chord of the curve, and are constantly
agitated by the beaters. When the fibres airive at the second part of
the bed, as the space between it and the beaters is infinitely reduced,
the entire removal of matters still adhering to the fibres is effected, and
these latter leave the machine white, parallel, and free from woody
tnatter, from skin, and from the major portion of the juice. The
concave bed or breast is mounted in such a way that its position to the
action of the beaters is easily regulated. The brackets which carry the
^bed are supported by spiral spring cushions arid flexible legs, the object
-being to obtain a rubbing action between the beaters and the fibre,

Jiaving for its special object the loosening and removal of the skin.

The elastic bed gives way or vibrates an enormous number of times per
minute, and this produces the desired rubbing or *knuckle-joint' action

between the beaters and the fibres on the bed. The shape of the feed-
bed causes it to remain clean and free from extraneous matter through
the action of the beaters. Choking is thus rendered impossible. All
abnormal strains are avoided, and the machine can b^ kept at Work from
ttoruing till night without stoppagf^s for cleaniuir. The refus*^ falls
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underneath the macbme, and is i-e noved from time to time. In the

case of a number of machines working together, an endless band or

conveyer, passing under the machines, removes the refuse continually,

and so keeps the neighbourhood of the machines perfectly free from it."

w

McDonald'Boi/Je Decortlcator.

This machine, also constructed on the plan of a revolving drum and

beaters with a reversing process, has been carefully tried in Trinidad

and Jamaica, and appears to be under trial af the present time in the

Malay Peninsula.

The results of the operations in Trinidad are given in the Proce€din<p

ijf^ the Agncultaral Society (1897, pp. 119-153). Tiie following is an

extract

**The McDonald machine the comnnttee saw at work simply pro-

duced ' Ramie ribbons ' by breaking up and detaching the woody core

of the stems, which it did far more expeditiously and cheaply than

could be done by the cheapest hand labour, and the operation is so easy

that the machine cannot get clogged or out of order, and requires no
skilled labour- The machine was under the disadvantage of being run

by a steam engine not under proper control, but in ten minutes we saw
it decorticate 18 lbs. of stem, giving 2^ lbs, of green fibre, which would
equal 1 lb, of dry. Working under proper conditions, we are of opinion

the machine with one trained man would be able to treat about one ton

of stems in 12 hours, yielding one cwt. of ribbons, which is estimated to

give 75 per cent., or 84 lbs. of ' filasse ' or cleaned fibre, after undergoing
the degumming process.

"The Boyle process degums the ribbons by treating them with certain

sitnple and inexpensive chemicals, and w^e saw the pi^ocess carried out

on a small scale/'

The results in Jamaica are published in the Journal of the Jamaica
Agricultural Society (Yol. 1, 1897, pp. 271-272). The summary of

five tests was as follow^s : Weight of green stems passed through the

machine, -99 lbs. 11 pzs. ; time occupied in treatment, 81 minutes;
Aveight of wet ribbons produced, 18 lbs. The Committee added, " We
" think the whole process can only be operated successfully on a large
** scale by the central factory system."
In a report issued by the Foreign Office (No. 2,139, Annual Series,

1898) on the trade of Guatemala, Mr. Consul Trayner states that

experimental trials have been conducted by a wealthy inhabitant of that

country who claims that, with a machine prepared locally, "the Ramie
*^ can not only be decorticated, but also degummed without damaging
" the fibre." It is impossible to offer an opinion on the merits of this

machine with our present information, but, if it realises the expectations
of the inventor, we shall doubtless hear more about it.

Degumming.
T

No machine can do more than decorticate the stems of China grass,

and more or less clean the fibre. There is still the further task of con-
verting this into filasse fit for manufacture. One intricate element in

the problem is the dovetailing of the two processes, one mechanical, the
other chemical. It was at first supposed that the degumming processes
could effectually deal with ribbons, from which they would remove
everything except the filasse. But there is some risk of injuring this

by the prolonged action of chemicals, the treatment with Avhich it is

cleelrable to reduce to a minimum. Hence mere conversion into ribbons
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was thoug-lit to be no longer sufficient ; the epidermis must be got rid
of, and the fibre as far as possible mechanically separated. But at

present the tendency appears fo be to fall back on ribbons, and this
implies the existence of methods which will produce filasse tininjured
by the chemical treatment. Great hopes have been entertained of the
Favier process, which still seems to hold the field in great measure.
The United States Consul at S. Etienne in a report quott^d in the
Journal of the Sodetu of Arts (Nov. IC, 189i, p. 946), describes this

as " a chemical process of which M. Favier keeps the secret, but which is

" supposed to consist of a weak alkaline solution in which the fibres are
" boiled." Mr. Barraclou^h, in the lecture already quoted, says (p. 431) :

** Manufacturers use a variety of processes and apparatus. As a rale,
*^ the most successful of them keep their processes of degummmg and
" bleaching to themselves^ and do not patent them/*

Boyle Process,

The following information respecting this process is taken from the

Olasffow Herald (Aug. 13, 1895) :

'* The Midland Spinning Company of Long Eaton claims tUat for the
past twelve montlis it has ^been engaged in treating and degumming
* Ramie, and spinniag the result into yarns which are being sold in the
* open market at very remunerative prices.' The process is the inven-
tion of Mr. H. H. Boyle, and Is patented. The China grass or Ramie
arrives at the works in the form of ribbons or lanieres. It is passed
through a series of tanks, or chemical baths, which remove the gum
an I subsequently soften and bleach the fibre. The Ramie is drawn
slowly through these, clasped between two endless chains kept moving
by suitable gearing. At the feeding end the chains a^'e kept about one
foot apart one above the other, but as they near the first tank they
approach until they firmly grasp the bundles of Ramie placed between
them. As the fibre passes from one tank to another the chains again

separate and allow the Ramie to pass between rollers, w^hich are fluted

breaking cylinders in the first stage and wringing rollers in the latter

part of the process. The gum is dissolved in the first tank, and when
the Ramie has passed the rollers the fibre is sufficiently loosened to be
pulled out free from the woody part of the bark. When the Ramie
finally emerges at the end of the apparatus it is a pure white filasse,

and after drying in a heated room is made into 'sliver.' The time
occupied is a little over five hours. The sliver is gradually reduced to

yarn by the usual roving and spinning frames, whic^i are exactly similar

to those for spinning silk and long-staple wools. Thus there can be

no difficulty in working the Ramie-sliver in other spinning mills with
their ordinary machinery. Twines, fishing-lines, and sail-cloth are also

manufactured.'*

Gomess* Process.
r

A chemical process, the iuvention of Mr. A. F. B. Gomess, for the

treatment of China grass or Ramie ribbons, has been much discussed

during the last three years. It is not intended to deal with hand-
cleaned commercial China grass, but with " Black Rhea," by whie^L

is probably meant the stiflf brown ribbons obtained by drying the bark

when removed from the stems without any preparation beyond getting

rid of the moisture in it. The ribbons may be stripped either by lumd
or by machine. From these dry hard ribbons it is claimed that by
chemical mftans all woodv narticles. the enidermis and jzum are removed.

i
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and that the fibre is delivered in the form of filasae ready for being

combed and spun into yarn. This is practically all the information so

far obtainable in this country* It appears, however, that an eflPort is

being made to grow the China grass plant {Bcehmeria nivea)^ and the

Ramie or Rhea plant {B, tenacissima) in India in order to supply the

raw article in a suitable condition to be treated by this process. The
following particulars are taken from the Madras Weekly Mail (July 1,

1896):
"The owners of the Gomess process, who are represented in England

by the Rhea Fibre Treatment Company, Limited, 17, Shaftesbury

Avenue, London, W., and in tliis country by the Indian Rhea Fibre

Parent Company, Limited, Bombay, are prepared to contract for the

purchase of large quantities of dried ribbons of bark, and in regard to

this the London Company report :

*' (a.) That they require the raw material in the shape of ribbons ;

that is, the w^hole bark hand-stripped from the stem, thoroughly
dried, and packed in bales.

•*(b.) That they prefer the species Brehmeria nirea^ but that they

can also use the Brehmeria fenaris-'^fma and Ban-rhea (ViUebrunea
integrifolia).

^' (c.) That the quantities required by the London Company would
be continuous and very large ; that it would be difficult to give

exact figures, but that they could do with 10,000 tons to commence
with,

"(d.) That they are at present prepared to contract at prices

equivalent to from 10/, to 11/. per ton. delivered in London, or at

11. a ton at port of shipment in India-"

Farther particulars may be obtained from a publication entitled

*' Rhea, its Cultivation, Decorfieation, and Baling, and the subsequent
^' treatment of the Ribbons bv the Gomess Process '* issued bv the Rhea
Fibre Treatment Comi>any. 17, Shaftesbury Avenue, W.

Summary.
Few practical problems have consumed so much time and energy as

the attempt to bring China grass and Ramie into use for manufacturin
purposes. Notwithstanding all the expenditure of mechanical skill and
inventive ability, the conclusion cannot be evaded that we are still as far

off as ever from bein<? able to place upon the market a finished product
which will effectually compete with silk, flax, and the better qualities of

cotton.

The plants can be grown with the greatest ease. But when the
problem of treatment is solved, the supply of the raw material will be
limited to warm countries. The cultivation of China grass in temperate
regions will never be able to compete Buccessfully with that of Ramie
(or perhaps of China grass) in the tropics. It is known that when
ribbons can be produce 1 sufficiently cheaply, these can be degummed
and turned into filasse at a small cost. The whole question then still

turns, as in 1888. on the production of ribbons. We are still waiting
for a decorticator which will not merely turn out ribbons fit for further
manufacturing processes—that has been accomplished—but will turn
out, say, half a ton a day at a small cost. Till this has been foun 1. the
planter cannot profitably deal with his crop, and the degumraing pro-

cessus now almost entirely dependent on hand-cleaned fibre -from Cbina
are paralysed for want of a supply which will allow the finished product
to compete with other fibres.

(X
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The ribbons must h^ BusceptiUe of being delivered to the degumming
factories yt a cost not exceeding 71. to 9/. per ton. This would pay the
planter if he had a decorticator which would euuLle hhu to prepare the
ribbons at a cost which would leave a profit. At present he cannot
produce ribbons under 12L to 15^. a ton.

Then the degumming processes should turn out filasso at a total cost
of 3G/, to 40/. per ton. At this price the demand would be considerable
and a large and prosperous industry would result. To put the position
in other words, filasse must be put upon the market at about 4r/. a lb. To
use the words of one of the speakers in the diacUHsiou at the Society of
Arts, '* unless it could be bi'ought down to something like the price of
"cotton or flax, it was impossible to make any profit out of it.'*

XXXI -MANILA HEMP.
{JItisa textilhy Nee.)

[K. B., 1887, April, pp. 1-3.]

This is one of the most important of cordage fibres, and the whole
supply comes from the Philippine Islands. The imports of Manila
hemp to Great Britain amount to about 170,000 bales, and to the
United States about 100,000 bales, equal to about 50,000 tons per
annum. The fibre is yielded by a member of the banana or plan-
tain family known locally as Abaca (Mtisa tcxtilis)^ the apparent
stem of which is made up of sheathing leaf stalks. The habit of growth
and treatment of the plant under cultivation are identical with those so

well known in the case of the common banana. The fruit of 3fvsa
textilis is green and hard and useless as food.

From a report by Consul Honey, dated Manilla, 10th April 1870, we
gather that this plant thrives best in soils largely composed of decayed
vegetable matter. Hence, freshly cleared forest land is essential.

Hilly land, about 200 feet to 500 feet elevation, is considered more
suitable than low-lying land, probably on account of drainage. The
Manila hemp plantations are situated where there is a rich volcanic

soil, and where the climate is hot and humid with a heavy rainfall.

The plants suffer severely during drought. Although seed is produced
plantations are usually established by means of suckers put out when
about 3 feet high, and about 8 to 9 feet apart. These form a root-stock,

from which numerous stems are successively produced. The land is

cleaned of weeds about twice a year. The first crop is reaped at the end
of the second year after planting ; a full crop is not obtained until iJie

fourth year. The yield is then continued for 15 to 20 years, after which
the plantation is exhausted. The stems are fit to be treated for fibre just

before they begin to flower. In stems that, have been allowed to

flower the fibre is said to be weaker and of less value. They are cut

about a foot from the ground and the leaves removed. Each stem is

then stripped or resolved into its component layers, and these are again

divided into strips or ribbons about 3 inches wide. Usually each layer

or leaf-sheath is divided into three strips. The outer layers contain a

coarser and stronger fibre than the inner, while fibre from near the

middle is of a fine silky texture, and capaVtlc of being utilised for purposes

of spinning or weaAing and made into articles of dress and ornament.

The method of preparing the fibre is very nu\\A^ but effective. Each
strip, in a fresh succulent condition, is taken up by hand and drawn
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deftly ** between a blunt knife and a hard smooth board," which are

attached to a light portable frame. This process, repeated several times

if nece^irj% removes all the svatery particles and pulp, and there

remains in the hands of the operator a beautifully white and lustrous

fibre. The fibre is thoroughly dried in the sun and afterwards packed
inhales for shipment. Hemp not properly dried, or exposed to rain,

becomes discoloured and loses strength. On the other hand, hemp from «|

the outer layer of the stem is ot a reddish colour, but is quite sound.

It is a characteristic of Manila hemp that it readily absorbs moisture,

and in an ordinary dry cou'lition it contains 12 per cent, of water. In

a damp climate it has been known to contain not less than 10 per cent,

of water.

Cordage, ropes, and indeed everything made from Manila hemp can

be easily converted into paper of excellent quality.

The cost of establi:!ihing a Manila hemp plantation in the Philippines,

including cutting down forest, cleaning and planting, is about 5/. to

8Z. per acre. This does not include the cost of the land. After this

the yearly expense of weeding and maintaining the plantation in full

bearing is at the rate of 30.^, to 3'),^. per acre. The yield during the

fourth and subsequent years is at the rate of 400 to 700 pounds of dry
hemp per acre. "A labourer working under pressure can clean nearly
" 20 pounds of hemp per diem ; but as a rule the quantity cleaned by
" one man Avorking steadily, day by day, averages about 12 pounds."
Usually two men work together, one cutting doY\m the stems and
splitting them while the other cleans the fibre. "At the current
"" value of hemp in .1879 one labourer's earnings were 7hd. to 8r/.

*' per diem." Several attempts have been made to introduce machi-
nery, but so far nothing has been so successful as the primitive method
above described. It is essential that anv machinerv introduced should
be of a light and portable character, and that it should clean the fibre

at a cheap rate, without breaking it.

From these particulars it will be seen that the Manila hemp industry
is, to a large extent, supported by special circumstances which happen
to be favourably combined in the Philippines, and hence th^ re is

produced an exceptional article in large demand at a comparatively
cheap rate. The conditions of soil and climate may possibly be found
elsewhere, but, as a necessary adjunct to these, there must be an
abundant and cheap supply of labour adapted to a rural industry.
A plant of Manila hemp (Mtisa textilis) may be seen in the Palm

House at Kew. For the purpose of illustrating the industry there are

very complete sets of exhibits in the Kew Museum, No. 2. These
include the raw fibre, cables, ropes, twine, fine muslin fabrics, *' half

stuff," and paper of all kinds, the latter being made from old Manila
ropes.

The valuable character of the fibre yielded by Musa texlilis has
naturally drawn attention to it as a valuable industrial plant, and during
the last CO years it has been introduced to India and elsewhere for

experimental culture. Plants of 3Iiisa textilis were cultivated at

Calcutta in 1822; specimens were introduced to the Madras Presi-

'dency direct from the Philippines in 1858 ; while in the Andaman
Islands this fibre plant has been thoroughly established.
Experiments in India so far have shown that plants of Musa textilis

can be successtuUy grown in many districts ; but it is not yet clearly

shown that the fibre can be cleaned so expeditiously and so cheaply
as to compete succestifuUy with fibre from the Philippines,
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After a systematic series of trials made by the Glenrock Company
at Madras in 1885, it is stated that plants put out in 1864 grew well
and yielded numerous shoots. 179 stems, weighing about CO pounds
each, were cut down for experimental purposes and passed through
Death and EUwood machines. These produced 159 pounds of clean
fibre, or 1*49 per cent, of the green stem. The cost of cleaning the
fibre was at the rate of Gh per ton, while the fibre itself, described as
"poor, weak, and flaggy, with some clean fibre of good colour,'* was
Yalued in London at 10/. per ton ; the best alone was valued at 2oL per
ton. The minute upon this of the Government of Madras is that
" unless much improvement both in the method and cost of production of
"this fibre can be made, the cultivation cannot be made remunerative."

Manila hemp plants have been introduced from Kew to Jamaica, and
to other portions of the West Indies. In favourable situations they
grow well ; but not so readily as the ordinary bananas and plantains.

As the fruit is valueless they can only be grown for the sake of the
fibre and this alone does not appear to offer sufficient inducement to

plant up large areas. Usually the return from a fruiting stem of the
common banana or plantain would be from Gd to 25., depending upon
the size of the bunch. The return from the Manila hemp plant would
according to experience in the Philippines be about one pound of fibre,

the local value of which would be only 2d. to M,

XXXII-MANILA HEMP IN BRITISH NORTH
BORNEO.

[K. B., 1892, p. 2430

The following note on Manila hemp in British North Borneo is taken
from Mr. Consular Agent Fryer's Report, published by the Foreign

Office [1892, Annual Series, No. 1,111] :

" Manila hemp is the fibre of the stem of a sort of banana, Musa
textiliSj which hitherto has been grown only in the Philippine Islands,

where it is a source of great wealth to the growers, the Government,
and all concerned, and is the means of affording freight to a large

number of vessels. The soil and climate of North Borneo have also

been proved, owing to a series of experiments conducted during several

years past, to be particularly favourable to the proper growth of the

plant ; satisfactory samples have been sent home, and the cultivation is

now being considerably extended. Owing to the heavy taxes, &c. in

the Philippines, it is claimed that North Borneo can put its hemp on
board the export ship at a lower price than the Philippines can, and the

first steps of North Borneo to rival the Philippines in this production

are being watched with much interest, as once started this industry may
become of very large proportions in the future,"

XXXIII-PLANTAIN AND BANANA
{Musa sapientiim^ R. Br.)

[K. B., 1887, April, pp. 5-8,]

In connection with Manila hemp some reference may be made to

fibres produced by other specie^ of the genus Mi($a, Mr. Morris, the late

P«95 G
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director of the Botanical Department^ Jamaica, discusses the subject as

follows :

" It would appear that the fibre of the ordinary plaintain and of the
" banana is valued at about 12Z, or 157. per ton. This it will be noticed
" is only one-third the value of the best qualities of Manila hemp. There

"are in both the East Indies and West Indies numerous wild species of

^'Musa which might yield good fibre, but so far none appears to have
" been found equal to the plant yielding Manila hemp. The following

"facts have been elicited by recent experiments, A banana stem just

" after fruiting, cut as is usual with the country people, about 2 feet

"above ground, and denuded of its foliage, weighed 108 pounds ; this

"being divided into three lengths of 2\ feet each and split longitudi-

"nally into several pieces was prepared by beating and washing by
"hand, and yielded 25 ounces of clean marketable fibre, which is at the
" rate of I'-li per cent, of the gross weight. The fibre of the lower

"portion of the stem, as also the fibre in the petioles of the leaves was
"not extracted.

" A smaller banana, cut under similar circumstances, that is, 2 feet

"from the ground, and denuded of its foliage, weighed 41 pounds.
" This was divided into two lengths of 2\ feet each, and after being

"split longitudinally into several pieces was prepared by hand, and
"yielded 6| ounces of good clean fibre or at the rate of 1-02 per cent.

" on the gross weight.
"At the Hope Plantation 'similar experiments were conducted with

" banana stems which yielded very much the same results. Two banana
"stems cut after fruiting, at two feet from the ground, and denuded of

" their leaves, weighed 147 pounds. These yielded 33 ounces of clean
" fibre, or at the rate of 1-14 per cent, on the gross weight

" From ordinary stems of banana, cut after fruiting at about 1| to

" 2 feet above ground, a settler might easily prepare about \\ pounds
" of clear fibre, but if the stems are large, and if the whole length is

" used as well as the petioles of the leaves, the amount of fibre might
" be increased to 2\ pounds if not 3 pounds per stem,

" With plantain stems* the results are more satisfactory than with
'' the banana, both as regards the yield and the quality of the fibre.

"At the Castleton Gardens, a plaintain stem weighing, when cut and
"dressed, 25 pounds, was prepared in exactly the same manner as the
" banana stems above described and yielded 7J ounces of clean fibre or

"at the rate of 1-81 per cent, on the gross w^eight. At the Hope
" Plantation a plantain stem Aveighing exactly the same, viz., 25 pounds,
"yielded 9 ounces of clean fibre or at the rate of 2'25 per cent, on the
"gross weight. The plantain fibre is whiter and finer than the banana
" fibre, and it approaches more nearly to the fine glossy character of the
" fibre of the Manila plantain.
"For purposes of comparison I had the fibre of a small stem of the

" Manila plantain, which, cut at 6 inches above ground and trimmed^
" weighed 10 pounds, prepared in the same manner as the banana and
"plantain fibre, and the result was 3 ounces of a beautifully fine and
"glossy fibre. This is at the rate of 1*87 per cent, on the gross
"weight.

" In Jamaica another plantain is known as the Abyssinian plantain,
"ilf/f^'a Ensete^ which is the largest species of this genus. It was

.
It is to be understood that In these notes the plantain ia what is uised as a vege-

table, while the banana is the soft sweet fruit seen on tables for dessert. In India
the name plantain appears to be applied indifferently in both of these.
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discovered by the traveller Bruce in Abyssinia, and is remarkable as
being represented on ancient Egyptian sculptures. Specimens of this
plantain growing at the Government Cinchona Plantations at 0,000
feet have often leaves 20 feet long, the stem is about 8 feet in circum-
ference at the base, rises to a height of 25 feet and weighs probably

" about a quarter of a ton.
*' Sx>ecimens of fibre prepared from this plantain are of excellent
quality. Taking a portion of the central stem about 4 feet long and
weighing 73 pounds, clean fibre, weighing 13 ounces, was obtained
by beating and washing by hand. This is at the rate of 1'16 per
cent, on the firross weight.
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'' This plant might be grown extensively for its fibre, and it should
prove valuable, but of course not equal to 31. textilis, which is UU;
approachable as a fibre plant,"
It may be mentioned that samples of all the banana and plantain

fibres noticed above are to be seen in the Kew Museum, No. 2.

From the same source we find that about 2,000,000 banana stems,
after the fruit is gathered, are cut down every year in Jamaica, which
are allowed to rot on the land without any attempt being made to utilize the
fibre they contain.

. It is suggested by Mr. Morris that the merchants who
purchase the fruit from the negi'oes should offer a small sum for clean
and .well-dried fibre, and take it in small lots as it comes to hand. The
merchant might afterwards sort and pack the fibre and put it up in tightly

compressed bales for shipment. Some such plan as this, suited to local

circumstances, evidently offers the best means of starting a banana-fibre

industry in the West Indies.

In the course of the energetic efforts made by Governor Sir William
Robinson, K.C.M.G., to develop what are called " minor industries " at

Trinidad, attention hf^s naturally been directed to the utilisation of

fibre from both the cultivated and wild species of JIusa,
A '''red banana," very commonly cultivated as a shade and fruit plant,

and the supply of which is said to be almost inexhaustible, has been
brought forward as a possible source of commercial fibre.

. A sample of fibre prepared from this red banana Avas recently sent

to Kew, and the opinion of Messrs. Ide and Christie obtained upon it.

Their report, dated 29th October 18SG, is as follows :

^' We think highly of this fibre, for which we consider there might
" be a considerable demand, provided it could be produced of a better
** colour. We are inclined to think its dull hue is probably the result

of inexperience in its treatment, either by allowing it to steep too

lon.or in rather foul water or from the leaves being too old and((

it
discoloured before treatment. The attention of planters should be

directed to the production of a fibre of the bright natural colour of

the enclosed specimen of Manila hemp, and were quantities of the

new fibre produced of this appearance we think they would command
24:L or 257. per ton, to-day, in the London market. Colour is of great

consequence when fibres are used for the production of ' white hemp

'

ropo^. Of course, in the manufacture of tarred rope colour is of no

moment, but the white *hemp,' from Manila, Yucatan, and New Zealand

are seldom tarred."
. It is quite possible that, in spite of many years of experimental trial,

the fibres of the banana and plantain may not assume great commercial

importance. In that case attention might be turned in another direction,

and they might be partly prepared on the spot and utilised for paper-

making. But to compete successfully with esparto and wood-pulp the

fibre or "half-stuff" of banana and plantain should be delivered in

u

i(

u

u
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Europe at a cost not exceeding -IL to U. per ton, depending on con-

dition. For paper-making it might be sufficient to cut the stems into

short pieces, and then divide tbem longitudinally into numerous
narrow strips. These, after being passed between rollers to get rid

of the water and mucilage, might be dried in the sun, and afterwards

put up in compressed bales for shipment.

The whole subject resolves itself into a question of cost, and it can

only bo practically solved in countries like Demerara, Trinidad, and

Jamaica, where several thousand acres are occupied by banana planta-

iions, and where sufficient material lies close at hand to maintain a

moderately large industry.

For some years considerable interest has been taken by the Govern-

ment of Bengal in the subject of the utilisation of plantain etems for

the manufacture of paper. In a report presented by Dr. King,

Superintendent of the Royal Botanic Gardens at Calcutta, he

mentions :
—" Since receiving these papers I have gone into the whole

•* matter with some care, and I now give you the results. Before

proceeding further, I wish to explain that in the following i-emarks

the term jjlanfain fibre is used to designate the fibres of the various

kinds of plantain found wild and cultivated within the Indian
Empire, but does not include the fibre of the Manila plantain (^Musa

textilis)y which is a fibre of an altogether exceptional kind* The
fibre of the Manila plantain, usually known as Manila hemp, is one

" of the most valuable fibres known, and is worth in London from
" 30?. to 407. a ton, a price that takes it quite oijt of the range of raw
" niaterials for paper.

" I have ascertained by reference to a large English paper-maker,
" that if it can be delivered cheap enough, plantain fibre would be
" readily bought in England for paper-making. Quotations as to the
" exact value of the fibre can hardly be given until a trial shipment
*' has been put on the home market. Esparto is the fibre against
" which plantain fibre would be pitted as a raw material for the paper-
" maker, and the price of the best Spanish esparto now (1883) stands
** in London at about 101. per ton. It is not likely that ph^ntain fibre
" w^ould be so valuable as esparto, but it might bring as much as 71. to
" 8^. per ton."*

It appears that the Bally Mills Company, near Calcutta, has for some
time utilised the stem of the cultivated plantain for paper-making, and
the results are said to be satisfactory. The company purchase the
roughly dried stems from contractors who collect them from villages in
the neighbourhood. The price paid by the mill is 3s. Qd. to is, per
cwt., according to quality. In this instance the preparation of the fibre

is very simple. The plantain stem is cut down after fruiting, and the
outer sheathing portions are cut into strips and thoroughly dried in the
sun. The leaves and central core being useless, only about two pounds
of rough fibre are obtaine I from each stem. By this rough mode of
preparation the fibre is not freed from the cellular tissue, and although
it can be utilised on the spot it is doubtful whether it could be exported
in this state.

An attempt was made in the latter part of 1883 to utilise the
thousands of acres of Wild plantains growing in the Chittagong Hill
tracts, which it was thought might yield large quantities of fibre at

cheap rates. It was found, however, that any attempt at crushing the

* Spanish and Algerian espartos are quoted in London (Dec, 1886) at 70*. to
110*. per ton. The estimated value of plantain fibre miiat therefore be reduced to
one half of the above.
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steins in a fresh state entailed heavier machinery than conld be easily
moved from place to place, and the idea was ultimately abandoned
without any practical results being achieved. In spite of this, however,
Dr. King is_ of opinion that plantain stems in India will eventually
become available as paper material, and considering the immense
number grown for shelter, shade, and food purposes, the subject is of
considerable importance, both to the people of India, and to paper-
makers.

^
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XXXIV-PLANTAIN AND BANANA FIBRE
(continued).

[K, B., 1894, pp, 289-293-]

-, [Extract.]

1
The jBbre produced by the stems of various sorts of Musas has

received attention from the earliest times. Dampier noticed that at
Mindanao, in 1686, " the ordinary sort of people wear cloth made of
plantain-tree which they call Saggen^ by which name they call the
plantain." To prepare this cloth they cut the plantain stem into four
quarters, ^' which, put into the sun, the moisture exhales -, they then
take hold of the threads at the ends, and draw them out ; they are as
big as brown thread ; of this they make cloth, which is stubborn when
new. wears out soon, and when wet it is slimy." About the beginning
of this century the Government of Jamaica offered rewards of 200/.
" for the best specimens of plantain hemp produced in each county of
" Jamaica." Dr. Stewart West, theu acting-botanist in charge of the
Bath Garden, gained the premium for the best specimen produced in
the county of Surrey. The particulars are given by Lunan, vol. ii.,

pp. 75-76. The fibre was cleaned by being passed through a "cramp '*

fixed in the ground, and hung up to dry as soon as possible. It was
pointed out that " the goodness of the fibre depends upon completely
evaporating the sap, otherwise the least fermentation greatly impairs
its strength

; it cannot therefore be too thoroughly dried before it is

packed for use or exportation." A nine-thread rope, 1 inch diametei*,

of plantain fibre made at the Dockyard, Port Royal, broke with a weight
of 728 pounds ; whilst a simitar rope, known as " the King's nine-thread
inch rope," broke by a weight of 714 pounds.
The most valuable Musa fibre is undoubtedly that yielded by Musa

textilis, known in commerce as Manila hemp. There are about
12 different varieties under cultivation all differing in habit and in

quality of the fibre yielded by them. They thrive best in fresh clearings
of jungle on low hills, and under shade of trees left standing at

distances of about 60 feet. They do not do so well in open plains, and
in swampy lands not at all. Manila hemp takes the chief place as a

material for making white ropes for rigging and other purposes, and old

ropes made of Manila hemp make excellent paper material. The
magnitude of the industry connected with the Abaca or Manila hemp
plant may be gathered from the fact that about 50,000 tons of fibre are

annually exported from the Philippine Islands, of the value of about
three millions sterling. This subject is more fully discussed in Kew
Bulletin, 1887, April, pp. 1-3. The fruit of the Abaca is green and
hard and unfit for food.

It is important to bear in mind that the Manila hemp plant is

exclusively produced in the south-eastern part of the Philippines. All

attempts to successfully cultivate it in the,western and northern parts

iiave hitherto proved abortive. The plants gruw barely 2 feet high,
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and the produce never covered the outlay. The cause of these failures
in the Philippines (as possibly in other countries where experiments
have been made) is attributed to the dry season which continues for
several months, while in the eastern provinces there are copious rains
all the year round. Evidently the plant will only thrive under the
latter condition, and it would be useless to attempt to grow it in countries

^vm teztilu. Nee.
1

.
Pistillate flower. ?. Staminate flower. 3. Fruit. 4. Section of fruit showlnar seeds
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where the rainfall is not large and well distributed all throT7gh the
year.

There is a very complete set of specimens illustrating the Manila
hemp industry in the Kew Museum • Various qualities of the raw fibre
are shown from the Chatham Dockyard. In 18G4 good fibre was stated
to be worth 4:61 per ton. A sample of "Quilot," one of the two
specially selected qualities of Manila hemps, was receiyed in 1890 from
Messrs. Ide and Christie. It sells usually about 20/. per ton higher
than ordinary Manila hemp. A sample of Manila hemp prepared in
British Guiana in 3892 was valued at the time at 201. per ton, A
" two-inch " Manila rope fi^om the Chatham Dockyard is shown side by
side with similar ropes made at Calcutta and Madras. The Chatham
rope had a breaking strain of 3,549 lbs. (avoir.). The manufactured

• articles from Manila hemp consist of mats, cords, hats, plaited work,
lace handkerchiefs of the finest texture, and various qualities of paper.
The best qualities of stout packing and other similar papers in the
United States are made from old Manila ropes. One of the latest

applications of Manila hemp is the manufacture of lace and materials
for ladies' hats and bonnets. The seat of the industry is at present at

Wohlen in Switzerland. The lace for millinery purposes is made from
pui-e Manila (Lupix) hemp. It is used plain and dyed. The fancy
hats and bonnets are woven from similar fibre stifi!ened and made into
various patterns. Some of the hats are made of Manila hemp with a
border woven from Sisal hemp. Hats are also made from a straw
prepared from several strands of Manila hemp ari*anged side by side,

immersed in gum and pressed. This straw is smooth, polished, and very
pliable, exactly resembling the finest wheat straw.
The stems of many of the fruit-yielding bananas and plantains ah-o

yield fibre but not of so good a quality. Such fibre has long been used
by the natives of India for cordage purposes, for mats, and to a smaller
extent for making coarse paper. Dr. Royle devoted a considerable
amount of attention to the subject. His conclusion, after numerous
experiments, was as follows :

" It is evident that plantain fibre possesses

sufficient tenacity to be applicable to many at least of the ordinary
purposes of cordage. The outer fibres may also be converted into a
useful kind of coarse canvas as has been done by Dr, Hunter ; and
the more delicate inner fibres most probably into finer fabrics as is the
case with those of M. textilis when equal care has been taken in the

preparation and separation of the fibres, and there is some experience
in weaving them."

In Jamaica a series of experiments, undertaken by Mr. Moriis in

1884, showed that plantain fibre {Musa sapientum \^i\ paradisiaca)
was whiter and finer than ordinary banana fibre and that it approached
more nearly to the fine glossy character of Manila hemp. A banana
stem weighing 108 lbs. yielded 25 ounces of cleaned fibre, or at the

i^te of 1-44 per cent, of the gross weight. A plantain stem weighing
25 lbs. yielded 7^ ounces of cleaned fibre. This was at the rate of

1-81 per cent, on the gross weight. A sample of fibre prepared from a

red banana at Trinidad in 1886 was valued in London at 2U. to 25?. per

ton. Usually, however, banana fibres are not worth more than W. to

15/. per ton. They would only fetch even these prices when there is a

high demand for " white-hemp fibres '' and there happens to be a short

supply of Manila and Sisal hemps. {Kciv Bulletin, 1887, April, pp. 5-8,

with woodcut.)
In the catalogue of contributions from British Guiana to the Paris

Exhibition of 1867 the follo\ving remarks are made in regard to the

:\
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prospects of a plantain-fibre industry in that Colony. The figures supplied

are very valuable :

—

"The fibre of thousands of acres of plantains is lost annually in this

Colony from the want of a simple and inexpensive machine for separating

it. The tree must always be cut down to obtain the fruit, and the stem
containing the fibre is allowed to rot on the ground. Could an efficient

and cheap machine be invented, Ihe fibre would be almost entirely profit

to the planter. The banana yields less fibre than the plantain tree, and
its fibre is generally tinted.

** Various attempts have been recently made to construct machinery
for manufacturing the plantain fibre. Subsequent to the Exhibition
at Paris, in 1855, strenuous efforts were made to establish the pro-

duction of fibre in this Colony as an article of export, and the

Messrs. Watson had fibre-making machinery put up and tried on their

estate, Haagshosch^ but it was not found well adapted for the purpose,
the stems in their natural state being so much more bulky than was
allowed for in constructing the machines.

" Mr. A. D. Van Der Gon Netscher, when proprietor of plantation
Klein Poiideroyen^ on the w^est bank of the River Demerara, in 1855,
furnished the following interesting particulars relative to fibre from
the plantain :—The experience of 10 years on a cultivation of from
400 to 480 acres in plantains has shown that—1. On every acre
from 700 to 800 stems are cut per annum, either for the fruit, or in

consequence of having been blown down by high winds, or from disease

or other reasons. 2. The planting of the suckers at distances of 8 feet

apart has never been tried ; but I am of opinion that if so planted
and cut down every eight months for the stem alone, an acre would
give from 1,400 to 1,500 good stems every cutting, or about 4,500 in

two years. 3* On plantation Klein Pouderoyen^ after repeated trials,

the plantain stem on an averago has been found to give 2^ lbs, clean,

and 1\ lb. discoloured and broken fibre, the latter only fit for coarse
paper. This result, however, has been obtained by very imperfect
machinery. 4. The average weight of the plantain stem is 80 lbs.

5. The stems can be transported from the field to the buildings for
one dollar per hundred."

.Q \.-\J \1LX'^ lAAl^A ^^aj3i.lJ.X w
and the fact that when once the stems have borne fruit they are cut
down and allowed simply to rot on the ground, some plan might be
devised for turning the fibre to account. There are at least 50,000,000
banana stems cut down every year in the West Indies, and at present
little or no use is made of the fibre. It is evidently not sufficiently good
to compete with first-class rope fibres, but it might possibly be used for
making coarse paper, as a packing material, or in the manufacture of
papier mdche. Its chief competitors in some of these directions would
be Esparto, and the wood pulp prepared on so large a scale from poplar
and other trees in Norway and Sweden. This wood pulp is delivered
in this country at a cost not exceeding 2L 105. to 3Z. lOs. per ton, and
it is now very largely used by paper-makers.
Banana fibres from Musa sapientinn are shown in the Kew Museum

from the Andaman Islands, Jamaica, Mauritius, Ceylon, British Guiana,
Madras, Australia. The Jamaica samples cleaned by the late Nathaniel
Wilson are of excellent quality. A sample from British Guiana was
valued in 1892 at 25Z. per ton, but usually the price is much lower, and
when other fibres such as Manila and Sisal hemps are low, banana
fibre is practically unsaleable.
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The facility possessed by banana fibre for taking up colour is elio\Yn
in a specimen from Mr. Dickson. Paper prepared from banana fibre

und rags is shown from the late Mr. T, Routledge. Also various

1|
papers made from banana fibre in India. From Mr, F. S. Reisen-
berger, in 1886, were received : 1, Half stuflE from banana fibre

;

2, paper from pure Jamaica banana fibre ; 3, paper from equal parts
of banana fibre and rags ; and 4, paper from banana fibre loaded with
China clay. There is also a portion of a leaf, gluten and prepared
paper stock frona the jmang utang from Sarawak, contributed by the
late Mr, T. Koutledge in 1875.
Fibre extracted from the Abyssinian banana {Musa Ensete) in

Jamaica by Mr. Morris was yielded at the rate of 1-16 per cent, of the
gross weight. The fibre was somewhat weak and dull-looking ; it had
none of the lustre of the best plantain fibre, and it was valued in London
at 12L to lU, per ton.

Musa Basjoo is said to be grown in Southern Japan for the sake ofi

its fibre. It is known amongst Europeans as the '* Japanese plantain.
11

The fibre is woven into cloth of an exceedingly durable character. *

Specimens are in the Kew Museum from Mr. J. H. Yeitch, 1894.
Mr. Ridley (Trans. Linn, Soe.^ iii., p. 385), speaking of a new species

described by him (J/, malaccensis) from the eastern coast of the Slalay
Peninsula in 1893, adds :—
"An attempt has been made to utilise the fibre, but it is apparently

not so good as that of M. textilis ; still as it is not only vei'y abundant
throughout the centre of the Peninsula, but also springs up like a weed
in^many places where old jungle is felled and forms an impenetrable
thicket, it will j)robably be found to be well worth extracting the
fibre." A sample of this fibre, as already noted, is in the Kew
Museum.
A very interesting series of articles prepared from the fibres of the

stem of the banana was forwarded recently to Kew from the Solomon
Islands by the Rev. R. B. Comins. The fibre itself is shown in a
prepared state, some of it white and some black, ready for weaving.
There is a native loom of a very primitive construction, apparently
similar to the one used in West Africa for weaving native " pagns "

{Kew Bulletin^ 189i, 191). It is capable, however, with dexterous
manipulation of turning out cloth of a close texture and a very
durable character. Two garments are shown made from banana
cloth ornamented Avith small tufts of leaves of a Pandanus. There are
also shown a decorated bag for holding betel and a sleeping mat of full
size. On one of the garments there is woven a tasteful pattern by
means of the dark-coloured threads. These garments are singularly
"Well made, and they are, next to the Abaca cloth (from Mma textilis

in the Philippines), the best fabrics in the Museum from bananas
and plantains.
A fibre of a coarse character but evidently very strong, marked

" Bime firigo," said to be derived from a species of Musa, was received
from the Government of Queensland in 1890* It was obtained from
the Kiwai Fly River, New Guinea.
Lace work ornaments worked with banana thread are in the Kew

Museum from Jamaica, sent in 1855.

UST
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XXXVL-MAKILA HEMP IN BRITISH NORTH
BOENEO.

(JIusa textills, Nee.)

[K. B., 1898, pp. 15-18.]

Information respecting the important cordage fibre obtained from
3Iusa textilis, the whole supply of which comes from the Philippine

XXXV -MANILA HEMP PLANTS.
(^Musa textilis^ Nee.)

[K. B., 1895, p. 208.]

: There are numerous varieties of Musa textilis yielding the Manila

henlp of commerce. The two better kinds are known in the Philippines

as lanoot betiil and lanoot hatang. The stems of the latter are said to

yield as much as one catty (about 1^ lbs.) per stem. Great stress js

laid on the fact that Manila plants can only be successfully grown in
:

virgin soil, in partial shade, and with a regular rainfall. A writer in
\

the British North Borneo Herald^ 1 February 1894, states that i

" Anything less than a well distributed rain-fall of four or five inches

per month will stop their growth . . . even in the Philippines

there are districts too dry for them." If placed under unsuitable

conditions the plants are said to revert to a stunted form known as *!

lanoot grotee, yielding a small quantity of fibre or hardly any fibre at

all. The cultivation and preparation of Manila-hemp have been fully

^discussed in the Kew Bulletin^ 1887, April, pp. 1-3, and 1894,

pp. 289-291 (with plate). Recently an interesting article with illustra-

tions showing how the fibre is prepared appeared in the Bulletin of the

Colonial IMuseum at Haarlem for March, 1895. It is stated that all the

fibre exported at present is prepared by hand. Machines have often

been tried, but owing to the abundant and cheap labour supplied by the

natives it has been found more advantageous to continue the hand-
cleaning methods. The enormous development which has taken place

of late years in the Manila-hemp industry may be gathered from the

fact that while the exports were only 126,000 piculs in, 1841, they had
increased in 1893 to 1,283,000 piculs. Manila-hemp is regarded as the

most valuable of the white rope fibres which include Sisal and Mauritius

hemp, Phormium and Sansevieria. Manila-hemp, in fact, governs the

market in these commodities. Hitherto Manila-hemp plants have not

thriven on a large scale outside the Philippine Islands. The character

of the Manila-hemp plants grown at Kew and distributed to the West
Indies and tropical Africa gave hopes that it might be possible to obtain

plants with a more robust habit and capable of yielding a larger quantity
of fibre. An application was made with this view to Mr. William
Stigand, Her Majesty's Consul at Manila, who was good enough to

obtain and forward to Kew a case containing 47 suckers "from a well-

known grower." These arrived in November last. They yielded a

number of strong healthy plants which so far promise to do much better

under cultivation than the previous plants. Of the new sort it is

iiltended to distribute a few to all the botanical establishments in the
West Indies and West Africa, where they will receive special attention.
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Islands, was given in the Ke 1-3).
More recent information was published on the same subject in the
number of the Kew Bulletin devoted to an account of the " Species
and Principal Varieties of Musa," for August 1894 (pp. 248 and 280,
290, with a figure), A further brief note appeared in the following

{K
W

tural enterprise in British North Borneo, has been good enough to
prepare the following notes respecting the experiments now being
carried on in that part of the world in cultivating Manila hemp :

The stems of all the Musacece yield fibre of more or less strength,
but that obtained from Musa textiUs is the best. From the indigenous
or wild Musa textilis^ however, the percentage of fibre of proper
strength is so small that it does not pay to extract. It is from a
cultivated variety that marketable Manila hemp is obtained.
The wild plant of Musa textilis is known by the natives as Saying

Grotei or Gerbteiy and the fibre-yielding variety as Saying Lanut^
Saying being the name for all bananas and plantains. Of Saying
Lanut there are several sub-varieties, such as Lanut piila (red lafiut)^
Lanut Latang, and others. In general appearance Musa textilis varies
very little from M. paradisiaca^ the ordinary banana, but a sharp eye
will soon notice that the leaves are narrower and more pointed, and of
a paler or more sea-green colour, while the stems are of a dark pickled-
cabbage colour with broad irregular streaks of a dirty green.
Musa textilis requires £L more equable climate ih^n M. paradisiacay

and does not thrive in any country in which there is a distinct dry
season

; it also demands a good soil and a warm temperature. Its

present cultivation is restricted almost entirely to certain parts of
the Philippine Islands and to the adjacent coast of Borneo. In fact,

the reqaisite conditions of climate and soil are found in that part of the
world^only. It does not die absolutely if exposed to a drought of two
or three weeks, but if spells of dry weather occur at too frequent
intervals its growth is stunted very materially ; but again, although it

prefers rain every two or three days, it does not like a continuously wet
season. Even in the Philippines its range is restricted. It is chiefly
found on the eastern side, and there only it thrives really well.

In districts where it does well it requires little attention. The

I

cheapest way of planting it is to get natives to fell and clear the forest
and plant hill rice under an agreement that when (or before) they have
taken their crop they are to put in Manila hemp suckers. These suckers
are planted some 10 or 11 feet distant from each other, and it is well
to give them two or three rough weedings during the first few months

^

to give them a start. After this they can be left almost to take care of

I
themselves ; in fact, a few of the coarser large-leaved weeds may be
left, as they tend to keep the ground cool and draw the plants up into
larger stems than would otherwise be the case. When the plants are
well up, however, it is best to cut down all other large plants^ and the
plantation will then take care of itself with only one day's going over
every three months or so.

Almost any lay of land will do for Manila hemp as long as it is not
too swampy or too steep, but it thrives best on rich fiat land, and does
not much mind a flood as long as the water does not stop too long on
the land or leave it swampy afterwards.

banana
and send up fewer shoots, but in three weeks or so from the time the
sucker is put in, if the weather is fairly favourable,, the first shoot will
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he seen, which will It will at least,
' ~' " ' " "^ .--^^v^^c-acu. uj uiie ur Lwo more, it will at least

be lb months before the main shoot is fully matured and ready to throw
out Its fruit spathe. This is the best time to cut it down for fibre. If
so desired, however, it can be utilised at an earlier age, but the per-
centage of hemp obtained is very small. This is to some extent
compensated for by the better quality of the hemp obtained.W ithin three or four months of the first shoot showing, a careful man
Bhould go over the entire place to destroy any plants that have come up
trerotei instead of Lanut. The same process should be repeated later
on, as several which looked like true Lcmut at first will ultimately befound to have developed into Gerofei, Once a stool is well established
as Lanut it always remains so.
At the age of 12 months when the main stem will be nearly fullygrown though not fully matured, two or three others will be of con-

siderable size and some four or five small suckers will be coming on. In

oTr^r^'' ^fr""^
"^'^ ^% P^'^^5^ ^'^^^ «<^^'^^^<^- As the older stems arecut do^^n the young suckers grow up and take their place. When

nftpnHn' f ' '*.. ^ ^ ^^^^^^^ ^^^P plantation requires scarcely any
attention as long as the workers do not open it up too freely by cutting

ar^nS^nJ '1?>f' T '"°^' '^' J"^^l^ Pl^^^« to encroach too^much. A?

twenu'v...«in^

w

'^ ^''''' *''^^'^''' ^ "^^y me^^tion one stool

^if^lJi i i^^^^^'
''"^ '^^* ^ «^^*' b^t has yielded stem afterBtem for treatment at frequent intervals during that period.

Tr. f^! PiT '^"'^'"^.^ '^''^ ^^'^^ ^P°^ Ma^i^^ temp in North Borneo.

fh. nL. f?^'?^^
'* 7"^'^^'^ '^^^ *° *'^^^ (if there is not some mistake inthe obseryatiou) nearly double the time to mature.

Ipif Soii^. 1?^^ ^^^^.* '^ composed of overlapping layers of the

totltr Vh'^fiT^^-^ f'^'^r *° " ^ti^^ «* celery, but firmly bound

th?t ;t^lt« A /^ '' ^^'"'^^ J'^'* ^^^°'^ the surface on the outer side of

acomS wift K
"^ 'TT^' 5*°"^ ^^ *« ^^ 1^^- N« machine that I amS VP ^!n,J^^

^-^ ^?* '''T
d^^^^^^r^d that will extract it to pay. The

?eaf Stan' pfpif'w P^'
^i;'^

'^""P- ^^^ ^^^^ ^^ ^^t down and each

wUh ho Pud of f ir ^^i!- ^i^'^l
^^ter this the operator sits down

Wnth H p fif 'hl^
'"^ ^'' ^^P' ^^ t^^^ ^^^'^^^^ ^ «%I^t incision just

8trh> or . hi fl*^*^ !??' "^•^ -^^^"^ ^ ^^^^* *^itch, brings away a

ff L sta I rnYl^^'.t^^''^"
""^^^ ^^^ ^^'' ^^ ^t, from the wh&eleujth

8ta I is takPn off t!f
*^' '"""• "^'"^ ^^^^ the fibrous part of a rhubarb

Perf^rined on ^tZ^Z PFeparmg it for cooking. This operation is best

?emra™ ': "^^J.^^}^^ ^l--d-„<i Portions of the stemremain as manure. When

aX^extmc il of t^^^
treatment. The appliances used for the

ch^ter A ?^^^^^^^^
^1^°.^ th^ ^«^t primitive and inexpensiveS of 't thfouiwv '^^ 18 obtained and a hole is made in the front

bricks oVstonefjpr/
string ^s Passed and to which a couple of

softth woodX bl^^^^^^
^""'^^ '^ *^^^ '-attached to a block of

Teld bvTe wet'h^ of%hVVPr''^°? "^ ^^' ^^'^'^ ^^^^^^t ^l^'ch it is

or slrin\.ttredt ough th^ P-- °^ thin rope

of wood ftbnvp u 7^ o1 11
^"^® ^^,^e, in the knife, running over a bit

Thropmtor t^;
11*'^^^ ^7 t^« f«ot- Ail is now complete,

wood^o^s to ^t Ifir'
"""^

'i?'"'.^^ P'"
"^^^^^^ ^«"^^ a small pieceof

the bhde to de^scpnl 1

•.'^'^'
^f^ i'^^PP^°^ ^t under the knife allows

he kSfe whth hni l?r i* Sf S'"^^ f^^^
^^^^^ the fibre underneath

mrtter\^the8tr.n i^^^^^^
^\' P^*^' ™^ ^^^^ and Other useless

fibre that is not bioLn il '"J^
'* constitutes a guarantee that all the

strong fibre A bov can iL« ^"''^''-
'^T^^^^ ^"*^ ^^^ result is pureiron^ nore. A boj can clean m a similar way the few inches of the
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end which was wrapped round the piece of wood, and the fibre ia then
huug over a pole to dry. This is soon done if it is a fine day, and the
hemp is then ready for market.

These operations are quite simple and can he performed by anyone ;

but some force is required to pull the fibre under the knife, and the
particular muscles brought into play soon tire if the operator is new to
the work. Men who have been brought up to hemp pulling can go on
for hours without any discomfort.
Some men claim to be able to make half a picul (6Q lbs.) of hemp in

a day ; but the most I have ever seen produced by one man in a day
was 37 catties (a shade less than 50 lbs.). With the fibre at $6 a picul
this quantity would sell for $2-24, a high rate of pay in a country where
wages are normally 32 cents a day.

It is needless to add that it would not be advisable to employ men on
day wages to prepare Manila hemp, as so much depends upon the
amount of force put into the work and consequently the quantity of
hemp produced.

W. B. Pryer.

XXXVIL-PINE-APPLE FIBRE.
(Ananas sativiis, Baker.)

[K. B., 1887, April, p. 8.]

A note may here be added on the fibre yielded by the leaves of the
pine-apple plant. Although not at present in commercial use, this

fibre has a future of considerable importance before it. It is finer and
stronger than that yielded by any other plant, and in the Philippines,
where the West Indian Ananas has become thoroughly naturalized, a

beautiful fabric known as " pina cloth " is made from it. A rope of

pine-apple fibre 31 inches in circumference bore a strain, at Calcutta,
of 57 cwt.
There are several samples of fibre of a "wild pine-apple (Bromelia

sylvestris^ Willd.) from the West Indies and Central America at Kew,
but there is no record of their commercial value. A sample supposed
to be from this plant was lately sent from Trinidad, upon which the
brokers reported as follows :—"Not yet in commercial use, but destined,
*' we think, to a successful future ; fine, soft, supple fibre, strong and
"good colour, ample length ; say 30/. per ton and upwards."
The fibre of the Jamaica pinquin (Bromelia Pinguin L.) would

appear not to be of high A-alue. The plant covers hundreds of acres in
the plains and lowlands of Jamaica, and an effort was made some time
ago to prepare the fibre for commercial purposes. The report of brokers
upon a sample of 90 pounds was as follows :—** A long towzelled weak
'* fibre, of bad colour, coarse, no strength, and only fit for breaking up.

"Similar to St. Helena hemp tow, but not so good. We should think
"12/. to 10/* per ton the utmost value." Several samples of this

pinguin fibre from Jamaica and elsewhere, cleaned both by hand and
by machine, are to be seen in the Kew Museum, No. 2.

If the leaves of this plant were cut up, roughly dried, and placed in

compressed bales, they might prove of value for paper-making. To
establish this point it would be necessary to forward to England about
half a ton of dried leaves in compressed bales, in order that paper-
makers might be able to test them on a sufficiently large scale.
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XXXVIII -CARAGUATA FIBRE.
>

{Bromelia argenUna^ Baker.) \

^
[K. B., 1892, pp. 191-195.]

Under tlie name of Caraguata the late Mr. Thomas Routledge
forwarded to Kew, in 1877, for determination, "the leaves of a plant

'^from the Argentine Republic, Avith the remark, that the 'fibre Avhen

"abstracted no doubt will make good paper/ After some trouble, we
^^ arrived at the conclusion that the leaves belonged to one of the

"singular South American species of Eryngmm^ "which have before

"flowering quite a Bromeliaceous habit.'' [Kew Report, 1877, p. 37].

A few years later Mr. Edwin H. Egerton, C.B., then Her Majesty's

Charge d'Affaires at Buenos Ayres, referred to the Caraguata plant in

a report forwarded to the Foreign Office, dated 31st July 1881, as

follows :—" But by far the best fibre of the country is that of the
" Caraguata Ibez^a, a Bromeliad which is something like the Pine-apple
" plant, and which is very abundant in Paraguay, the Misiones, and the

"Chaco. It is very long and silky, and has long been used by the

"Indians, and much money has already been spent in endeavours to

"find some practical machine for the economical preparing of this

" fibre. I am assured that the desired result has now at length, after a

"long series of experiments, been attained by a French machine
"invented for the purpose which has just been set up not very far

"from Asuncion, the process being a simple one without previous
"maceration.

" Should this invention prove a success (and I am promised further

"particulars from the persons undertaking this work) the caraguata
*' fibre will become an extremely important article of export, and if half
" I hear of it be true, should compete with advantage against jute.

' "I am assured, but I cannot vouch for the assertion, that there 'is

" immense superiority in the quality of the Paraguayan fibre over that
" of the Chaco and Misiones caraguata." -

In 1884, Mr. F. E. Harman, who had undertaken a mission to the
Plate River for the Santa Fe Land Company, brought with him.
numerous species of Argentine grasses, which were determined at Kew,
and also some living plants of what were believed to be Caraguata from-
the Gran Chaco, "With these plants, Mr. Harman brought a dried
specimen of an inflorescence. The plants have grown at Kew, and are"

now in a flourishing condition in the Temperate House. As will be
showm later, they are not true Caraguata, and they possess no merit as

fibrous plants. On the other hand, the dried inflorescence, brought at

the same time, belonged Xo the fibre-producing species. It is probable
that the name Caraguata is used in a generic sense in the Argentine
and neighbouring countries ; and, as already shown, it is applied indis-

criminately to plants of a very widely different character. There is,

however, a plant known as Caraguata or Caraguata Ibera, which yields

a very valuable fibre. It has been frequently noticed in works of travel,

and its valuable properties have been highly extolled. The difficulty w^as

to obtain authentic specimens of the true fibre-yielding plant, and find

out exactly what it was. Under these circumstances a further, and as

it proved, a successful, effort was made to obtain specimens as shown in

the following correspondence :

Sir,

Royal Gardens, Kew, to Foreign Office.
Royal Gardens, Kew.

November 20, 1889.
I AM desired by Mr. Thiselton-Dyer to inform you that in the
^77 the late Mr. Thomas Routledge forwarded, for determination.

\
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to Kew some fibre and leavea of a plant from the Argeutiue Republic
known locally as Caraguata. The leaves were broken and in an im-
perfect condition. Moreover it was considered doubtful whether they
belonged at all to the plant, which yielded the fibre. The leaves, as far
as could be ascertained from the scraps sent, belonged to a species of
Eryngium. (Kew Report, 1877, p. 37.)

. 2. At the recent Exposition Universelle held at Paris in 1889, I

noticed in the Paraguayan Court some leaves and fibre called Caraguata
said to be derived from Bromelia Caraguata. There is no plant
known to European botanists under this name. The Caraguata of
Paraquay is a plant which it is very desirable to investigate, and
specimens of it in a living and dried state would be very acceptacle for

the collections at Kew,

3, Mr. Thiselton-Dyer ventures to express the hope that the Secretary
of State will approve of the kind offices of the Minister at Buenos
Ayres being invited to procure information respecting the Caraguata
plant, its distribution, and local uses, and also small specimens of

living plants, packed in a dry box, and seeds for this establishment.
For a botanical determination of the plant, it is desirable to obtain
dried specimens of the leaves, flowers, and fruit. These latter

be forwarded by post between sheets of paper protected by
cardboard.

might

4. Any reasonable expense, incurred on account of this service, will

be defrayed in usual course.

Sir Villiers Lister, K.C.M.G.,
Foreicrn Office.

(Signed)
I have, &c.

D. MOREIS.

The Hon. Fraxcis J. Pakenham to Foreign Office,

My Lord, Buenos Ayres, February 3, 1890.

On the receipt of your Lordship's despatch of this series, No.

39, of the 25th of November last, instructing me to procure specimens
of the Caraguata plant for the Royal Gardens at Kew, I communicated
its contents to Dr. Stewart, Her Majesty's Consul at Asuncion, from
whom I have received the reply of which copy is enclosed.

The box containing the specimens in question reached me a few days
ago, and I have the honour to transmit it to your Lordship herewith,

unopened, as it arriveJ.
I have, &c.

The Marquis of Salisbury, K.G. (Signed) F. Fakenham.

Sir,

[Enclosure,]

Asuncion, January 12, 1890.

I BEG to acknowledge the receipt of your letter of the 27th

ultimo, and enclosed copy of a letter, dated 20th November, Royal

Gardens, Kew.
By the steamer " Saturno," of the Platense Company, I have the

pleasure to send to you this day a box containing samples of the

^^ *
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Caraguata plant, and of its fruit and inflorescence, which I hope
will prove satisfactory for the purpose of determining its scientific

classification*

1 have, &c.
(Signed) WILLIAM Stewart, M.D.

The Hon. F. J. Pakenham.

The material obtained through the Foreign Office, as showm above,

and that obtained upon a subsequent occasion from Dr. Stewart direct,

w^ere submitted to Mr. J. G, Baker, F.R.S., Keeper of the Herbarium
at Kew, Avho has furnished the following account and description of the

Caraguata plant as now known to us :

—

AYe have now received for the first time, through the Foreign Olfice

full material for the botanical determination of this plant, procured
for us by Dr. W. Stewart, H.B.M. Consul at Asuncion. It proves
to be a true Bromelia^ nearly allied to Bromelia Pinguin. In the

monograph of the Brazilian Bromeliaceoe just published by Dn Me^s,

which forms part of the great " Flora Brasiliensis " of Endlicher and
Martins, two species which are nearly allied to it are described for the
first time, viz., B. Balaasce^ Mez, from Paraguay, and B. Regnelliij

Mez, from Central Brazil. The latter, which comes nearest to it of

the three species, is figured on Plate 53. The description of Rhodo-
staohys argcntina in my Handbook of the Bromeliacece^ p. 29, so far as

regards the inflorescence in a state of fruit, relates to the present plant

;

but now that we have the flowers, they show that the plant is not a
Rhodostachys^ but a Bromelia^ and that the leaves that w^ere originally

sent with it do not really belong to the same species as the flowers- We
are therefore very much indebted to Dr. Stewart for enabling us to

clear the matter up, and I give now a fall description of the plant under
the name of Bromelia argentuicCy drawn up entirely from his latest

specimens, received Feb. 10, 1892.

Bromelia argentina, Bake?yn. sp. ' Leaves like those of B. Pin-
guin, ensiform, rigidly coriaceous, 5 feet long, 1^ inches broad ex-
clusive of the prickles above the dilated base, tapering very gradually
to the point

; prickles large, deltoid cuspidate, uncinate, brown and
horny 5n the upper half, about an inch apart in the centre of

the leaf. Peduncle stout, nearly a foot long, covered by the closely
imbricated ovate-lanceolate scariose bract-leaves, the lower of w^hich
are about 3 inches long, and the upper 2 inches long. Inflorescence
a dense oblong head, which is half a foot long in the flowering
stage ; lower bracts ovate, toothed at the top, with a bright red
lanceolate point ; flowers many in each cluster, subtended by a large
ovate bract; flower-bracts oblong, acutely keeled, 1^ inches long; ovary in
the flowering state oblong, trigonous, tomentose, an inch long, ^ inch
diam. Sepals oblong, obtuse, an inch long. Petals red, lingulate, a
little longer than the sepals. Stamens and style shorter than the petals.

Fruit oblong, coriaceous, 1^ inches long when dried.
It will be noticed that Mr. Baker considers the Caraguata plant to

be nearly allied to the Pinguin (Bromelia Pinguin, L.) of the West
Indies and Central America. It has also some resemblance, as regards
leaf character alone, to Karatas Pliimieri. The latter is a well-known
and valuable fibre plant. It is said to be used by Indians in making the
finest hammocks in Central America, Guiana, and Brazil. The fibre of the
Pinguin, as already stated, was carefully investigated by the Botanical
Department in Jamaica in 1884. The plant covers hundreds of acres in
the island, and it would readily support a large industry. Great difficulty
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was, however, experienced in extracting the fibre by machinery, without
maceration, and the results were by no means satisfactd'y. Several
samples were forwarded to London and New York for the opinion of
brokers, and the London reports were as follows :™" Poor dull fibre,
" gummy, fair strength, value about 20Z;'—" Almost unsaleable in the
" form sent, not well dressed, not good colour, and in some parts rather
" tender."—" If this was better dressed, it might have a sale here, but
** in the present form, when so gummy, it is difficult to form an estimate
" of it.^ It comes from one of those plants that suggest the eilt^ct of an
" alkali upon it for melting away the gum, to see if a better product
" could not be produced."

It is possible that the Caraguata may yield fibre more closely resembling
that obtained from Karatas tlian from Pinguin. There are specimens
of leaves and fibre of all three plants shown in Museum No. IL at the
Royal Gardens, and some samples of Pinguin fibre in this collection
cleaned by hand are of better quality than those prepared by machinery
in Jamaica. The fibres obtainable from species of Bromeliaceae, includ-
ing those from the common pine-apple {Ananas sativiis)^ as well as from
Karatas^ Pinguin, and the Caraguata now under consideration, are all

of commercial importance ; but, like many others, they require suitable
appliances for their extraction, and until these are forthcoming they
will remain unavailable for any but the most limited purposes.

In regard to the local utilisation of Caraguata fibre, the following
extract is taken from a recent Report by Mr. Arthur Herbei-t [Foreign
Office, 1892. Annual Series, No. 1,006. Diplomatic and Consular
Reports on Trade and Finance. Paraguay]

" The textile plant called Caraguata abounds and grows naturally in
every part of the Paraguayan Republic.
.''In the year 1879 Messrs. Branlio Artecona and Louis L. Lenguas

made experiments with machinery that they established in the depart-
ment of Arroyos y Esterios, having obtained from the Government a

concession for the working of this product freely for the space of 15
years in all fiscal lands, and to export the same when manufactured free
of duty.

** This industry did not give satisfactory results, owing to the inex-

perience of those in charge and the imperfection of the machinery.
After several fruitless attempts they retired, and their concession
lapsed,

''In 1889-90 Mr. Artecona again organised the same industry with
modern machinery, and took a contract from the company 'Tejidora,'
of Buenos Ayres. for all he could remit. He remitted altogether 400
tons, and the result of the sale might have been remunerative if he had
not committed the fault of employing inexpert hands and spent his

capital in useless experiments, and he again suspended operations.

"Attending to sundry requests from Europe, certain commercial men
tave lately remitted samples that arrived in perfect condition, from
which a profitable result was obtained ; but when they remitted large

quantities in the year 1890 it fermented on the voyage, and arrived in

Europe in an unacceptable condition.
"The ibera is a sort of Caraguata, and its fibre is of a finer quality

than that of its congener, but neither of them has obtained any importance
ia commerce, owing to the cost of cleaning and separating the fibre from
the leaves. Several attempts as above mentioned have been made, but
so far without anv great success. From the interest which has been
awakened in this product in European markets, it w^ould seem to deserve
a more serious study, and the opinion seems to prevail that with

8895 H
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improved machinery and more skilled administration more iirofitable

results might be obtained* . ^ .

" The flowers have been sent to Kew with a view to determining the

exact species, which I believe is still undefined.'V •
,

' [>roTE ADDED, 1892.
—

^The Caraguata has now baen determiued, as shown above,

and a plate of it with description under Bromella argenfina^ Baker, has been

publiahetl in Hooker's looms Plantarnni, pi. 2258. Specimens of living plants oE

this, the true Oaraguata ibera, are much desired for the Kew collections, where, so

far, it does not exi.^t.l . .

?- »

XXXIX.-BOWSTRING HEMP.
n _

[K. B., 1887, May, pp. 1-11.]

At preseut, Bowstring hemp is not an article in commercial use ;
but

attention may well be directed to the capabilities of numerous species of

(Sb/iset'/isr/a for producing fibre of great value. Plants of Sanseuierla,

of which there are 10 or 12 species, are very abundant on both the

east and west coasts of tropical Africa, which, indeed, may be looked

upon as the head-quarters of the genus. One well-known species (*SV

zeylanlca) is indigenous to Ceylon ; and this and others are found
along the Bay of Bengal, extending thence to Java and to the coasts

of China, The leaves of these plants are more or less succulent and
abound in a very valuable fibre, remarkable alike for fineness, elasticity,

and for strength.

Usually the leaves are not more than 1^ to 2 feet long ; in some
species, such as S. guineensis and S. cylindrical they attain a

lengBi of 3 or i feet : while in one species, native of tropical Africa

[since described as S. Kirhii, Baker], under favourable circum-
stances they attain a length of 9 feet. In this species, for particulars

of which and for samples of its fibre we are indebted to Sir John Kirk,-

G.C.M.G., K.C.B., late Consul-General at Zanzibar, the quality of the

fibre is exceptionally good. We have doubtless here a new fibre plant

;

of great value.

. In the treatment of the leaves of Sansevieria by machinery the great

di-asvback hitherto experienced has been their comparatively small size,

and the difficulty of cleaning the fibre contained in them in an expedi-
tious and remunerative manner. These circumstances would not obtain^
in the case of the plant brought into notice by Sir John Kirk. Indeed,
for moist tropical climates, as opposed to the drv, hot, and arid districts

of Yucatan where the Sisal Hemp is grown, this and S. longiflora if

they are really distinct would be likely to prove of exceptional value as
fibre plants.

It may be mentioned that all species of Sansevieria prefer a rich moist
soil and a comparatively humid climate. They are essentially tropical
plants and do not thrive in a temperature less than 60° Fahr. Under
favourable conditions they grow rapidly and establish themselves per-
manently by means of large spreading fleshy rhizomes or underground
stems. It is true they will grow in comparatively dry districts, and
even in soils strongly impregnated with salt ; but their gi-owth under
such circumstances is very slow and the leaves are seldom large enough _

to produce marketable fibre.

Dr. Roxburgh proposed that the fibres of Sansevieriag might be called
Bowstring hemp, because the natives of the Circars make their best
bo%vstring3 of them. On the other hand, small samples of fibre from
S. guineensis, vf\i\ch. have appeared in the London market, have been

^
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called African bowstrings hemp. These fibres are very firm, hair^Iike
and silky, and closely resemble those of the pine-apple ; they are said
to take dyes very readily ; and the tow is mentioned by Royle to have
been converted into good paper at Trichinopoly-

• Plajits of Sansev ieria are already abundant in a wild or semi-cul-
tivated

. state in most tropical countries. They are capable of being
propagated very readily. Usually the underground stem or rhizome is

divided and planted.; but plants may also be raised from seed, or from
the leaves, which latter, planted whole or cut into small pieces, readily
take root in moist situations.

f-A full botanical description of the several species of Sansevieria may
be found in a monograph of the AsparagacEtE, in the fourteenth volume
of the Journal of the Limiean Society (pp, 5^6-550), by Mr. J. G.
Baker, F.R.S. The description given in the following notes is con-
tributed by Mr. Baker. The species are restricted to those which are
now under cultivation at Ivew, and of which specimens of fibre have
been prepared and examined. The plants may be seen in the West
Transept of the Palm House at Kew ; while the specimens of fibre
are in Kew Museum No. 2.

The species, or well-marked sub-species, of Smisevleria^^ of which
we have living plants at Kew, are seven in number, and they may be
readily classified according to their leaves in three groups, as follows :

I, Leaves comparatively thin and flat :

1. S. guincensis. 2. S. longiflora.

3. 8. KirJcii. 4. S. tliyrsijlora. '

II, Leaves semicircular in transverse section at the middle, deeply
hollowed down the face ;

' .' 5. S. zeylanica.
III, Leaves club-shaped, more like stems than proper leaves :

6. H. cylindrica. 7, S. sulcatcL
1. Sansevieria g^ineensis, Willd., is one of the two oldest and best

known species. It was first figured and described, long before the days
of Linnaeus, in the year 1701, by Commelinus in his * Horti Medici
Amstelodamensis Rariorum Plantarum. Descriptio " (tab. 20), under
the name of *^ Aloe guineensis radice geniculata foliis ex viridi et atro
" undulatim variegatis." Linnaeus classified it under the genus Aletri.%

and so did Jacquin, who figured and carefully described it in 1770 in

his Hortus Yindobonensis (vol. I., p. 67, t. 84). It hag horny, erect,

lanceolate leaves, 3 or 4 feet long, 3 inches broad at the middle,
narrowed gradually to an acute apex, not distinctly bordered with red,

copiously mottled on both surfaces with broad irregular bands of white.
The flowers are in a lax, simple spike, which rises to the same height as
the leaves, in clusters of three to six, with a whitish perianth about 2 inches
l^ng, of which the six segments are about as long as the cylindrical
tube. It is a native of Guinea, from which we have wild specimens
gathered by Barter and others. We have it also from Central Africa,

collected by Schweinfurth and Grant, from Abyssinia by Beccari, and
"vvhat is most likely the same from the Zambesi country, gathered by
Sir John Kirk in 18G0 ; the latter accompanied it by a sketch made on
the spot, when he was botanist to the Livingstone expedition.
On the Zambesi S. guineensis appears to be called '^ Konje," and

Sir John Kirk speaks of it as "yielding a valuable fibre similar to

*A8 regards the speUing, folkwing the Gen-ni Plaatat-ani^ we have adopted
Sansevieria, instead of Sanseviera, as being the oldest name. Thunbergr had it

tean^evieria; Willdeiiow altered it to Sanseviera, and Kuntb followed. Bentham in
Ooiiera Plantarum reverted tg Sansevieria,
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Manila Hemp." It is described as "growing in great abundance in

many places, keeping to the shade of woods.'*

Mr. Home, Director of the Royal Botanic Gardens, Pamplemousses
mentions that

—

"This plant thrives well in Mauritius in damp marshy places in the
*' lowlands. I have no doubt that it would thrive well in the wet
** uplands."

It is West

u
ii

experimentally for the sake of its 'fibre at St. Thomas, Jamaica, and
Trinidad.
As regards cultural treatment, the following information is taken

from notes prepared by Mr. Morris when Director of the Botanical

Department, Jamaica, on this and S. zeylaaica :

—

" In the first instance plants may be put out at 3 feet by 3 feet,

" which, allowing for roads and paths, would give about 3,000 to the
" acre. If the soil is kept well broken and moist these plants, by the
" extension of root suckers, will spread in all directions, so that ulti-

" mately the whole ground, with the exception of certain paths, which
" should be kept permanently open, will be covered with plants. As
regards the time which must elapse betw^een planting out and the

" first yield of leaves suitable for fibre, there would appear to be a great
' difference of opinion. Plants which I saw at St. Thomas at three

years old were only just ready to be cut ; and Baron Eggers, who
had planted them and kept them under close observation during the

" whole of that time, was of opinion that Sansevierla plants could not
" be depended upon to yield a crop before three or three and a half

years.
" My own experience coincides with this, but necessarily much must
depend upon the nature of the plants when first put out, the character
of the soil, the amount of moisture received, as well as on the system
of cultivation pursued.
^'From actual trial tests in India, where one-third of an acre was

" cultivated with Sansevieria zeylanica^ it appears that full grown
" leaves of three to three and a half feet long (their actual age is not
mentioned) yielded about 1 lb. of clean fibre for every 4U lbs. of

'' fresh leaves. That is, the weight of clean dry fibre was at the rate
" of 2| per cent, of the fresh leaves. Dr. Roxburgh calculated that
one acre would yield 1,613 pounds of clean fibre at a gathering, two
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" of which may he reckoned on yearly ' in a good soil and a favonrable
" ' season, after the plants are of a proper age.'

" This would be at the rate of 1^ tons of fil

the end of three or three and a half years, c

rate of mi. per ton) of 45/. Whether this
upon for the West Indies on an extensive area I am unable to say."
In an experimental trial carried on at Jamaica, 1,165 pounds of green

leaves of S. guineensis yielded 29 pounds 10 ounces of dry fibre. This
was cleaned by machine. The reports of brokers were as follows :—(«.)
" Value, 18/. per ton, mixed fibre partly uncleaned ; " {h.) " Poorly
" cleaned, a good deal of mixture in it, not so strong, value about 25/.
" per ton

;
" {c.) " Xo good in the state sent ; it has a lot of bark in it,

*| and requires more dressing ; both ends are clean, but the centre is
" dirty. Price, if dressed properly, would be as good as S, seylamca,
" viz., 30/. per ton."
In September last. His Excellency Sir William Robinson, Governor

of Trinidad, forwarded to Kew samples of fibre of this species, which he
stated had been prepared " at the convict depot at Chaguanas without
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'' the aid of machinery of any kind/' The report of Messrs. Ide and
Christie on the Trinidad sample was as follows :

" In point of cleanliness and softness of fibre it seems well prepared ;

**bnt to compete successfully with Manila hemp it would require to be
" of a better colour and of equal if not superior strength. We value it
" for rope-making puri)oses at 20/. per ton in London. The small piece of
" Manila fibre which we enclose has a value to-day (Sept, 2-i, 1886) of
*'31/, per ton."
A few leaves taken from plants grown at Kew were recently passed

through Death's fibre machine, but the result, owing to the smallness of
the quantity and the necessity of adjusting the machine to the size of
each leaf, was not satisfactory, but is not devoid of interest. The report
of Messrs. Ide and Christie on the sample of fibre submitted to them
was as follows :—" Short and only moderate strength. Value 23L per
" ton. We reported on fibre from this plant from Trinidad in September
" last, when we valued the sample at 20/. per ton. The difference now
"is due solely to the advance in the price of Sisal hemp,"
Of samples of fibre of S. guineensis^ the Kew Museums contain one

specimen machine-cleaned from Jamaica, sent by Mr. D. Morris, 1884,
with the following note :

—"Leaves 3| to 4 feet long, broader than *S'.

^^^eylanica, mottled, unarmed, common and easily propagated." A
specimen from Trinidad, cleaned by hand, forwarded by Governor Sir
William Robinson, and valued by Messrs. Ide and Christie at 20/. per
ton. Also a leaf, rope, and fibre from S. E. Africa, sent by Mr. T. Raines.
A specimen of leaf and fibre from Sir John Kirk appears under the
following label, " Maculated Sansevieria, called ' Konje,' near Lupata,
1860." This is probably identical with S. guineensis.

2. Sansevieria longiflora, Sims, a native of equatorial Africa, was first

figured and described by Dr. Sims in 1826 at tab. 2,634 of the Botanical
Magazine. The leaves are very like those of S. guineensis^ but as
grow^n with us, they are larger, flatter, not so firm in texture, and not
invariably blotched with green. The best character by which it may
be known from S. guineensis is the flower, w^hich is 3i or 4 inches
long, instead of 2 inches. We have specimens in the Herbarium with
flowers as large as this from Guinea gathered by Barter and Mann

;

from the Congo by Prof. C. Smith ; from the Zambesi country by
Mr. Buchanan ; from Angola by the late Mr. Monteiro ; from Niam-
niam Land by Dr. Schweinfurth. Whether all these are the same
specie^ it is impossible to say at present. There is also a large flowered
species, called Sansevieria hracteata^ which was gathered by Dr.
Welwitsch in Angola.*

Several plants believed to be this species aregrow^n in the Palm House
at Kew, from which it would appear that it is a very free growing and
robust species. Some leaves from these plants were lately tested for fibre
ty means of Death's fibre machine, which yielded at the rate of I'GO per
cent, of clean dry fibre. The report of Messrs. Ide and Christie on
specimens thus prepared was as follows :—" A very bright, clean, strong
"fibre, and in every way a most desirable commercial article. It would
"compete with the best Sisal hemp for rope-making purposes. Value
" 307. per ton."

« (( In
^^

- the higlilancls of Zomba the Sansevieria longiflora species growi abun-
aantly and Likanga fibre is obtained from it.

^
At lower elevations, such aff Lake Shirwa and Livingstonia. another species is

^^
found. The fibre is obtained from the leaf, and it might be used for coarse
manufactures

; but to properly crush the leaves, heavy rollers would be required,"
(f'oreign Office Report, 230, 1887, p. 4.)
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3. Of Sansevieria Kirkii, Baker, in 1887 we knew the leaves only.

It was sent to Kew by Sir John Kirk, aC-M,G., K.C.B., in October

1881, as a native of the East Coast of Africa, We have had it in

cultivation at Kew since that time. The leaf is oblanceolate in shape,

and very horny in texture. We have only gi-own it to a length of

2 feet, with a breadth in the middle of 3 inches. The leaf is dull

green, with a distinct brown edge, and is much mottled on both sides.

The base is much thicker, and its edges are more incurved than in

either of the three other comparatively flat-leaved kinds, and down
the back of the lower part of the leaf run about five distinct grooves

a character which distinguishes it readily from S. giiineensis and

8, long iflora.
'

In 1879 Sir John Kirk forwarded through the Foreign Office a

specimen of fibre from the leaf of a species of Sansevieria found grow-

ing on the mainland opposite the island of Zanzibar, The specimen

sent was the produce of a single leaf, the length of which was 9 feet.

The i-eport of Messrs. Noble on this specimen was as follows :
—

" We
" have carefully examined the fibre from East Africa ; it is worth as a

*'hemp %2L per ton at the present time" (1879). - -

Recently Sir John Kirk has been good enough to furnish more
"detailed information as regards the plant yielding this fibre. In a letter

dated 2nd Dec. 1886 he mentions :—
"It groAvs abundantly near Pangane on the mainland opposite the

'' island of Zanzibar and in the district between that and Mombasa, and
^' is used by the natives to yield a long and useful fibre, of which I sent
*' specimens to Kew some years ago.
"The plant has flowered with me at Mbweni in the island of

'' Zanzibar, but the soil being too dry and sandy it did not succeed very

"well.
\ :

" The flowers are on a stalk crowded in a head, not racemose, or in a
^* spike, as in another species common on the Island. Unfortunately
."my flowering specimens rotted in drying, so that I have never been
*^able to send home the inflorescence for identification. The leaves

"which yield the fibre are at first flat and clouded^ but after a time the
*' lower part becomes much elongated, round and grooved on the upper
side, the end only remaining flattened and not so mottled.
*' It is a plant worth being introduced to our tropical colonies."
There is little doubt that from the robust habit and size which this

species is capable of attaining, that it is a most valuable fibre plant.

As reported by Sir John Kirk, a single leaf (of what we take to be the

same species) under favourable circumstances attains a height of 9 feet

;

and from one such leaf excellent fibre weighing | oz. has been produced.
This and other examples of fibre are in the Kew Museum, No. 2. ,

Specimens of fibre prepared from .S'. A^rA*//, yielded at the rate of 1*69

per cent, by Aveight of the green leaf. They were described by Messrs.

Ide and Christie as follows :—'^ Rather stout, but very clean and good
''colour ; the strength fair, lvalue 27/. per ton,"

4. Sansevieria thyrsiflora, Thunb., is the species on which the genus
Sansevieria was first constituted by Thunberg, in the year 1794. The
leaf is nearly flat and does not reach above a foot or a foot and a half in

length, and is an inch and a half or two inches broad at the middle,'with-

abundant mottling and a distinct red eda-e. The flower does not differ

from that of S. giiineensis. It is a native of the eastern parts of Cape
Colony. Zeyher gives the place of growth as ^' Uitenhage, in woods of

Zwartkops and many other places in the east of the colonv ; 'J^e?rof

" the Hottentots ; a decoction of the root used .for dyaentery.".

.
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The leaves of this species, growing at Kew, were too small to be
-7tested for fibre.

§. Sansevieria zeylanica, Willd., is a very well known and well-
marked plant. It is a native of Ceylon, and, long before Linntous, was
figured and described by Royen, Commelinus, and Plukenet. There are
8 or 10 leaves in a tuft and they are semi-circular in transverse section,

1 or 2 feet long, rounded on the back, deeply channelled down the face,

^ or ^ inchihick in the middle, in colour dull green, copiously banded
with white, with a distinct red margin. The peduncle and flower spike
are each about a foot long, the flowers being rather smaller than in ^S*.

guineensis, but quite similar in structure. It is w^ell figured in Redoute's
Liliaceay, tab. 290, and in the Botanical Register, tab. 160, in the year
1816.

In Ceylon this species is known under the Singhalese name of
Neyanda. It is indigenous in the hotter parts of the island, and the
fibre yielded by it is used in numerous w^ays, such as strings, ropes,
rnats^ and a coarse kind of cloth. In India the plant is known as
Moorvq, Moorga, or Marool. Sir William Jones, in the Asiatic Re-
searches, Vol. IV., p. 271, mentions S. zeylanica under its ancient
Sanscrit name of Moorva^ and he says that : "From the leaves of this
" plant the ancient Hindoos obtained a very tough elastic thread called
** Maurvi, of which tiiey made bowstrings ; and which for that reason,
" was ordained by Menu to form the sacrificial zone of the military
" class." Dr. Roxburgh describes the plant as common on the jungly
salt soils along the coasts, growing under the bushes, and easily propa-
gated on almost every soil, from the slips which issue in great abun-
dance from the roots, requiring little or no care, and not requiring to

be renew^ed often, if at all, as the plant is perennial. The leaves, w^hen
thus cultivated, are from 3 to 4 feet long.

Mr. Home makes the following note on this plant at Mauritius :

" Several species of Sansevieria are common here in wastelands, near
the sites of old gardens, and by the road sides. They are not so
readily nor so cheaply established on land as ih.Q aloes vert. But they
yield a good fibre, which is used for cordage, &c. It has the reputa-

j

" tion of being one of the strongest of fibr^. It is known by the name
" of Bowstring hemp and Moorva^'
Generally in Ceylon and India the natives prepare fibre from this

plant by retting ov by simple beating and scraping. Full grown leaves
yield at the rate of 7*87 per cent, by weight of the green leaves. Owing
to the smallness of the individual leaves they are difficult to clean by
machinery, ^>ut if it were possible to separate the fibre by a chemical
process, this x)lant wpuld become of great commercial value.

Of samples of Syzeylan^ca fibre the Kew Museums contafn on^
specimen from Ceylon, sent by Dr. G. H. K. Thw^aites, imder the nami^t

of Neyanda fibre ; one labelled Moorga or Bow-string hemp, from
Jamaica, from Mr. X). Morris, 1884, with the following note attached :—** Longest leaves 3| to 4 feet long, narrow, mottled, unarmed, very
" common, and very*easily propagated either by root, suckers, portions
" of the leaf, or seed." There are also samples from the Botanic
Garden, Mauritius, sent by Mr. Duncan ; from Mysore, obtained from
the India Museum, besides rope and twine from Balasore and twine from
Cnttack, likewise from the India Museum ; a Cingalese whip and nose
strings for harnessed bullocks from Kandy,sent by Mr, J. A, Ferdinandus;
a sample of paper half stuff from the India Museum ; and some fibre,

dyed in two colours (red and blue), from Madras, by Dr, Hunter.

a
44

a
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BowsTRixG Hemp.

Saruevieria zcylantca^ Wilid.
^ *

a. Flower laid open. b. Seeds.



121

I

\

4

\l

Samples of fibre of ;S'- zeylanica prepared at Jamaica by macliineryi
in 1884, were described as follows by London brokers :—(r/.) " Beantiful
" fibre, rather heavy and hard, might be whiter, value very uncertain,
''20L to 35/. per ton." (b.) "Rather dull in colour and short in
''growth, fairly well cleaned. Value about 30/. per ton." {c) *' Might
" be whiter. It is almost too good for roping purposes!. Worth about
" 30?. per ton."

6, Of Sansevieria cylindrica, Bojer, an excellent figure and a full

account by Sir William Hooker will te found at tab. 5,093 of the
Botanical Magazine. It is a most distinct and curious looking plant.
The leaves are cylindrical, round in horizontal section, faintly sulcate all

round, especially in the young state, obtuse at the end, arching, reachlHg
when fully developed a length of 3 or 4 feet and a thickness of about
an inch. The peduncle is about a foot long ; the raceme much longer,
with clustered cylindrical flowers just like those of guineensis in
structure, but only about an inch long. It is spread across South
Africa from Zanzibar to Angola, Our Kew plants were received by
the Foreign Office from Angola in 1859 under the name of Ife and an
abundant supply of its fibre and ship's cables and other ropes manu-
factured from it were shown in the Portuguese Department of the Paris
Exhibition in 1858.
In the description attached to the figure of the plant in the Botanical

Magazine mentioned above, Sir William Hooker adds the following
particulars :

"About three years ago (that is in 1857) there were received at the
"Foreign Office, and transferred to the Admiralty, samples of a
"peculiar fibre and cordage under the name of Ife, said to be derived
''from a new plant at the Portuguese settlement of Angola, west coast
" of Africa. These were accompanied by some apparently living
"plants, which were placed in the cellars of the Foreign Office, and
"by the kindness of our valued friend, G. Lenox-Coningham, Esqr.,

"forwarded to Kew where they soon recovered, and have since
"flowered. The habit of the plant was that of Sansevieria^ hvii the
" leaves very dark-coloured, and quite terete and solid in the interior,

"very unlike any known species of that genus. My duties at the
" Paris Exhibition of 1855 led me to the careful investigation of the
" vegetable products, and I was there agreeably surprised to find most
"extensive samples, in the Portuguese Department, of the raw mat e-

"rial fibre, and manufactured articles, ship-cables, rope, beautiful
cordage, &c., of the same material, and amongst ' The Products of
' Angola,' it is thus stated in my * Report.'— ' Fibre marked, from San-

'^ ^sevieria angole?!sis, this latter being a MS. name of Dr. Welwitsch
"*for a remarkable species of Sansevieria, with long stout terete

'"leaves, which is in cultivation at Kew, The cordage and rope
made of this plant appear to the eye of excellent quality, whatever

*^* experience may prove them to be.' Experiments recently made
" with this cordage have shown it to be the strongest and best fitted
" for deep-sea sounding of any fibre known ; indeed this is the less

"surprising, seeing that other species of Sansevieria (the well-known
"*S', seylanica and guineensis^ for example) are cultivated in almost
"all tropical countries on account of the strength and durability of the
"fibre, under the name of Bowstring Hemp''
Of samples of ^S'. cylindrica fibre in the Kew Museums there is one

specimen from Mauritius, sent by Dr. Duncan ; fibre of the Probo and
rope and cordage made from it, probably S. eyUndricay Sierra Leone,
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Commodore ^*A. ' Eardley Wilmot The' follow-

note accompanies this Bpecimen :—" Grows abundantly, can be

-There is also a specimen labelled Mokhosi fibre
ing
^^pasily propagated ^ .

and leaf, probably S.ci/IindHca, used for making cordage, &c., marked

S. E. Africa, T. Baines, Esq. - '

,

- Specimens of fibre prepared from plants growing at Kew, by Death's

^bre machine, were described by Messrs. Ide and Christie as follows :

'

"This is the second best fibre amongst the samples sent, and except

longijl
f)" Value 28?. per ton.

7. We have at Kew a dried specimen, as well as living plants, of.

S. sulcata, which appears to be an unpublished name of Bojer's. The
plants, probably from East Africa, have never flowered, but in leaf

character they are very similar to S. cylindrica. Under cultivation they

are shorter and more slender, with rather deeper vertical grooves, but no
bands or markings. A small sample of the fibre of S. sulcata was pre-

pared, and the brokers' report upon it was as follows :
—" Similar to

^^ fibre of Furcraea cuhensis and of about equal strength. It is, how-r

^' ever, cleaner, and would also compare with Mauritius hemp. Value
" 26L per ton."

»»

Scinsev

in tropical Africa, while some more or less distinct may be under
cultivation in colonial gardens. The illustrations here given will assist

in the determination of the species named. Specimens of any others

will be gladly accepted for the Kew collections.

[Note added, 1891.

—

SanseHerla Kirkil has flowered at Kew, and is figured in

the Botanical Magazine (t. 7357). An interesting Samerieria^ identified as

S. TP3fhvrghiana^ Schult. f., has "been found completely naturalised at Antifl^ua, and
is likely to prove very useful for fibre purposes. It has the habit of a very.

tall 8. xeylayiiea, A new Saiisevieria has been described by Mr. Baker afi

S. snhsj)icata in Gardenet^g^ Chronicle, 1889, vol. ii., p. 186. This is, however of

no value for fibre purposes. A plant with long broad leaves grown in the Palm
House at Kew under the name of Sansevieria longijiora has flowered, and proved to

be 5. giiineohsu. It is now doubtful whether true S. longijiora is under cultivation

in this country. Pinallyj a most interesting species, Sansevieria Ehrenlergil^
described in the next Article^ has been received in the dried and living state from
Somali-land. It produces excellent fibre,]

As regards machinery for the extraction of fibre from these plants, the.

subject is one of considerable importance. Machinery is in use in.

Yucatan and Mauritius for the extraction of fibre from Agave and
Furcraea leaves, and machines are said to be made suitable for the.

treatment of leaves of Sansevieria and others. We cannot do better,.

however, than refer to the particular literature given on this subject
' Spon's Encyclopsedia, Div. iii., pp/ 923-930. -

In the chemical extraction of fibres from plants there are several

m

method
successful.
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Sections of leaves of species of Su}mvit'rla

:

A. * —

* ^
' -r

, o. euineensis. - 2. S. longiflora.

V S KirMi *• S. thyrsiflora.

7. S. sulcata.

r"*

ri
'

base of the leaf, and the other exactly across the mi<Mle or ^^^^pt P
^^^^^

The sections here represented are nearly the
°?*"?f^/^^^.°';fall thi leaves ^uld

cultivation at Kew. In the tropics under suitable conditions all the leave

necessarily grow to a much -larger size.
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XL -SANSEVIERIA FIBRE FROM SOMALI-LAND.

(Sansevieiia Elirenhergii^ Schweinf.)

[K. B., 1892, pp, 129-132.]

The
Western

the East Indies. The production of fibre from Agave vivipara in

Bombay and Manila is now followed by a fibre obtained from Somali-

land from a singular species of Sansevierki. This fibre was first

received in this country as an " Aloe " fibre. It was soon noticed, how-
ever, that it possessed characteristics differing from all ordinary " Aloe"
fibres, and an inquiry made by this establishment through the Foreign

Office has shown that it is one of the many so-called Bow-string Hemps,
and probably yielded by Sansevieria Ehrenbergii, a plant first

collected l^y Dr. Schweinfurth, and of which little or nothing was
known until it was described by Mr. J. G. Baker, F.R.S., in Journal

^f Its locality is there stated as
^^ between Atbara and the Red Sea." The details in regard to its

utilisation as a fibre plant are contained in the following correspon-

dence :

—

r

Royal Gardens, Kew, to Foreign Office.

Royal Gardens, Kew, March 29, 1892.

I AM directed by Mr. Thiselton-Dyer to acknowledge the receipt

of a copy of a Report on the Aloe Fibre of Somali-land, [Foreign
Office Miscellaneous Series, No, 225, 1892,] communicated to this

establishment.

2- This Report is of an interesting character. It would be desirable

to obtain a small sample of the fibre for the Museums of Economic
Botany at Kew.

It would be useful also to obtain a large leaf from the plant yielding
the fibre and, if possible, a few small plants for growing in the Kew
collection.

The leaf and young plants would travel very well in a dry box
without any packing, and provided with holes in the sides for

ventilation.

3. Mr. Thiselton-Dyer trusts that the Secretary of State will approve
of the kind offices of Lieutenant-Colonel Stace being invited to obtain
the specimens mentioned, and I am to add that this establishment will
be prepared to pay any reasonable expenses that may be incurred.

I have, &c.

(Signed) D. MORRIS,
Sir Yilliers Lister, K.C.M.G., Assistant Director.

Foreign Office.

Sir E. Barixg to the Marquis of Salisbury.

My Lord, Cairo, February 17, 1892.
I HAVE the honour to forward herewith to your Lordship a

Report by Lieutenant-Colonel E. V. Stace, Her Majesty's Consul at
Aden, regarding the Aloe Fibre of the Somali Coast Protectorate.

I have, &c.
(Signed) E. Bari.vg.



125

I

Aloe Fibre in Somali-land.

Lieutenant-Colonel E. V. Stage to Sir E. Baring.
Sib, Aden, January 31, 1802.

I HAVE the honour to make the following report regarding the
Aloe Fibre of the Somali Coast Protectorate, my ohject being that,
should there be no objection, the subject might be brought to the notice
of the various Chambers of Commerce in England, with a view to the
possible development of a useful industry which would be beneficial to
the people, and might be a source of revenue to the Government.

2. In November last a bale of the fibre was sent to the Government
of Bombay. This was sent to England, and the reports have just been
received. I must state here that the fibre was prepared in the roughest
and rudest manner by ignorant Somalis in the manner described in the
accompanying copy of a memorandum which I wrote on November 22nd
last, yet the price obtained was, I think, a very fair one, and might be
considerably increased if the fibre were properly prepared.

3. The report of the Bombay Company (Limited) on the fibre sent by
the Government of Bombay states that it was sold at the rate of 16^. 10.^.

per ton. *^Our London brokers valued the parcel at about the same
" price, and it is pretty evident that in larger quantities this article
" would meet with a ready sale." And again, " This fibre compares
** favourably with the many new types we see from various countries,
** which are frequently too poor in colour, or too short, brittle, and full
'' of pith. Yours is of good strength, very nice colour and length."

The brokers further reported the fibre " all very nice colour, and good
*^ strength and clean • . . . . This seems a very saleable article if

" once introduced."
4. I need scarcely say that the small quantity sent was very much

against a better price being obtained ; the sale was by auction of what
was really but a sample.

5. There are vast quantities of the Aloe growing in Somali-land*
The people themselves will do nothing towards making a trade in the
fibre ; indeed, they have not the means to work it profitably, though
they use it extensively themselves for ropes and other articles. I have a

specimen growling here (Aden) over 7 feet in length, though T admit
that this is exceptional, still I am informed that the wild plant might be

materially improved, I have no knowledge whatever myself on the

subject, but I have thought that if the existence of the plant and value of

the fibre be made known in England through the Chambers of Commerce,
it is possible that some persons with experience might be induced to

make the necessary inquiries regarding a profitable production of the

fibre.

I have, &c.

(Signed) B. V. STAGE.
P.S.—The specimen mentioned in paragraph 3 of the attached

memorandum, as ** sent to England," w^as merely a small hand-parceL
The larger parcel, sent through the Government of Bombay, was the one
reported on by the brokers, as mentioned in this letter above.

I
-

r

Memorandum regarding the " Aloe " Fibre of Somali-land.

The following is gathered from rarious sources in England and
Somali-land. I have never seen the fibre prepared myself.

2. The plant is not cut, it is pulled out of the ground—the sharp

points are cut off ; the plant is then divided in two down the centre
;
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beat they become soft. The

fibre is extracted by placing the divided plant between two pieces

of wood, which are fastened tightly together, and the plant is pulled

through them, leaving the fibre. This is placed in the sun to dry

for about half an hour. No water is used ; the Somalis say that that,

blackens the fibre. The plant should be treated as soon as possible

after being pulled up to prevent the drying of the sap.

sent to Bombay), it was considered that the fibre should be whiter, and

that it was rather short ; but that any quantity of the same as sent

would be well received, and it w^as valued at 21?. to 221. per ton* It

wanted more bleaching in the sun and washing in water, and should be
i

well cleaned.

Death's patent fibre cleaning machine costs about 70/. ; it requires

either water-power or a 5 horse-power steam-engine of English make to .

drive it ; this costs IbOL
If the aloe is left lying for a day or two in the sun it ruins it ; it

shotild be treated at once, and under sheds.
. 4, I know of no water-power within any reasonable distance of the

coast.

5. There appears to be any amount of aloe within reasonable distance.

I have heard that it would be much improved by being properly culti-
.

vated, such as thinned in places where it is growing too thickly.

6. Labour is obtainable at the seaport towns, but the Somali is ex-

tremely lazy, and it might be necessary to import Arab labourers at

first, though regular employment for the Somalis, who swarm as idlers

about the ports, would be very desirable. ^ _ .

Sir,

Royal Gardens, Kew, to Foreign Office.

Royal Gardens, Kew, June 27, 1892.

I AM desired by Mr. Thiselton-Dyer to inform you, in reference
to my letter of the 29th March last, that a case containing young plants,

stems, leaves, and fibre from Somali-land has been received at Kew
from Lieutenant-Colonel E. V. Stace, C.B., Political Agent and Consul
at Aden.
The specimens arrived in excellent order, and they have enabled us

to determine very readily that the plant yielding the new fibre from
Somali-land is not an "Aloe" or Agave like that yielding Bombay
Aloe fibre. The plant is a Sansevieriay one species of which
(Sanseinerki ^eylamca) yields the well-known Bow-string hemp of

India (Kew Bulletin, May 1887, pp. 1-11). Th© Somali-land plant is

probably Sansevieria Ehi^enhergii of Schweinfurth, described in the
Journal of the Linnean Society, vol. xiv., p. 549, and known only from
very imperfect material. The leaves are stout and sub-cylindrical,
terjniuating in a strong spine. They are solid throughout, and are

4 to 5 feet in length, and, according to Lieutenant- Colonel Sfcace, under
exceptional circumstances they attain a length of about 7 feet. The
circumference of fresh leaves at the base would be about 5 to 7 inches.
The flowers have not yet been received. The plant is altogether a very
interesting one, and its existence as a source of a valuable supply of

men in this country.
commei cial

Mr. Thiselton-Dyer desires to express his thanks to the Secretary of

been
matter, and he would venture to ask that the obligationp of Kew may
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be conveyed to Lieutenant-Colonel Stace for the admirable way in which
he forwarded the specimens to this country. '

. : ".

"
• . .

'. I have, &c._ ^ -

(Signed) D. MoRRlS,
Sir Villiers Lister, K.C.M.G., Assistant Director.

, . . Foreign Office,
-i.j^

Messrs. Idb and Christie to Royal Gardens, Kew.
w

72, Mark Lane, London,
Sir, June 27, 1892.

We duly received your favour of the 18th instant, accompanying
a sample of fibre from a plant known as the '' Aloe of Somali-land."

This is an excellent fibre of fair length, and with plenty of "life.*'

In character it strongly resembles the best Sisal hemp, with which we
should have classed it but for your statement that it is derived from a
Sansevieria.

\\ ith the exception of its colour, its preparation is perfect, and even
as it is, we value it to-day at 25/. per ton. We are of opinion that if

care were taken to improve the colour, a considerably higher price
would be readily obtainable, perhaps as much as 50/. per ton, if a pure
white fibre could be attained without loss of strength and lustre.

Yours, &c.

(Signed) Ide and Christie,
D. Morris, Esq., M.A., FX.S.,

Royal Gardens, Kew.

i Note added, 189i.—Good photograpiis of Samewrla Elireitbergii in flower
were received from Lieut.-Colonel Stace in Jnlj 1893. The plant has been figured
and described in Hooker's Icoiies Plantavum^ pi. 2,269. The drawings of the
flowers are based upon careful sketches supplied to Kew by Dr. Soh^^-einfurth, the
author of the species. The Kew herbarium still rer^uireg specimens of the dried
flowersj and these Lieut.-Colonel Stace has kindly promised to supply.

XLL-SANSEVIEEIA FIBRE FROM BECHUANA-
LAND*

(Sansevieria sulcata^ Bojer.)

[K. B. 1889, pp. 222-224.]
r

In February of the present year Sir Villiers Lister, Under Secretary
of State for Foreign Affairs, drew the attention of Kew to the fact that
Mr. James Nicoils, of Mafeking on Lake Ngami, had in a report to the
Colonial Olfice stated that "the Makonba tribe is famous for the
** beautiful fish nets manufactured by them from the fibre of a species
" of Cactus which grows in great abundance along the lakes and
(c ^:„ Mrivers. The use of any cactus for the purpose seeming out of the
question, application was made to the Colonial Otfice, asking if samples
of the nets in question, together with specimens of the plant yielding

* XoTE ADDED, 1894.—The original account of this fibre in the Kew Bulletin
appeared under, Buaze fibre QSecnrldaca longipeduTu^nljfta), On receipt, lat^r, of
specimens of the plant, it was shown that the fibre waa yielded by a species of
Si^njtevierhtp

'

'
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the fibre from which the nets are made, could be obtained for the

museum of the Royal Gardens.
The following correspondence gives the results of the inquiry :

Cape Government to Colonial Office.

My Lord,
With

Government House, Cape Town,
April 27, 1889.

ultimo, I have the honour to enclose, for your information, a copy of a

letter which I have received from Mr. James Nicolls, forwarding a

specimen of the fishing nets made by the natives living round Lake
Ngami,
The net w^hich accompanied Mr. Nicolls' letter has been forwarded

by parcel post.

I have, &c.
(Signed) Hercules Robinson,

Governor and High Commissioner.
The Right Hon. Lord Knutsford, G.C.M.G.,

&c. &c. &c.

Mr. Nicolls to Sir H. Robinson.
r

British Bechuanaland, Mafeking,
Your Excellency, April 16, 1889.

I HAYE the honour to acknowledge the receipt through Sir

Sidney Shippard of certain communications from Lord Knutsford and
the Director of the Royal Gardens, Kew, in reference to fish nets made
l>y the natives around Lake Ngami and mentioned by me in a report

made for your information some time since,

I have much pleasure in now forwarding by post this day a specimen
of the nets in question, and should feel happy if the authorities at Kew
would be w^illing to accept some. The net I sent is the joint property

of Mr. Robert Hicks of this place and myself. Some months since I

sent a much finer specimen to Mrs. Nicolls, Belmont, Navan, county
Meath, Ireland, and I have not the slightest doubt but that she would
be only too willing to present same to the Royal Gardens, if application

were made for it.

I beg to forward for information a short description of the plant from
w^hich the nets are manufactured.

I am, &c.

(Signed) Jas. A. NiCOLLS.
The Right Hon. Sir Hercules G. Robinson, P.C., G.O M,G.

&c. &c. &c.

[Enclosure.]

Fish Nets from Lake Ngami and the Botletle River.

The fibrous plant from which the Makouba tribes make their nets is

found very abundantly on the shores of Lake Ngami and on the

Botletle, as far east as the point where the river bends directly south-

ward. It flourishes in the dense shade afforded by forest trees on the

margin of the lake and river banks, and is never discovered growing at

a distance of over 300 yards from the w^ater. The plant itself,

especially along the river, grows in impenetrable masses, attaining at

most a height of about 5 feet. The stems, or, more properly, stalks,



129

averaging about 1 inch in diameter, the points of such stems being
furnished with a wonderfully sliarp spear-like head. The fibre is rather
thicker than that obtained from flax, and when freshly drawn from the
stalk very closely resembles fine fishing gut. In fact it has been most
successfully used for angling purposes in the Botletle River. It can be
fairly stated that the stalk, in the raw state, is fully as tough, if not
tougher than a Manila rope manufactured of the same thickness.
No criterion can possibly be arrived at as to the durability of this

fibre from the specimen of net forwarded to the Royal Gardens, Kew,
as the Makouba tribes do not take the slightest trouble in drying their
nets after using them. It may be interesting to note that in the im-
penetrable thickets formed by the plant, that beautiful and rare specimen
of the spotted bush buck of the Cholie and Botletle Rivers finds secure
refuge from the attacks of man and wild beasts.

Mafeking, April IG, 1889.

(Signed) James Nicolls.

^

N.B.—Mr, Nicolls, on his return from Lake Ngami, at the close of
the present year, will be most happy to furnish the authorities at Kew
with specimens of the roots and stalk of the plant in question. At the
same time he has to express his regret that, owing to the carelessness of
the man in charge of his waggons on his journey from Lake Ngami
last year, the entire number of specimens of plants, &c., with very few
exceptions, have been unfortunately lost.

Colonial Office to Royal Gardens, Kew.

Downing Street,

Sir, May 29, 1889.

. I AM directed by the Secretary of State for the Colonies to

transmit to you for your information, with reference to the letter from
this department of the 23rd instant, the papers noted in the subjoined

I am, &c.

Nga:

The Director,

Royal Gordons, Kew.

(Signed) Robert G. W

Mr. Nicolls to Sir S. Shippard.

Your Honour,
British Bechuanaland, Mafeking,

April 16, 1889.

In reference to the minute of the 12th instant and forwarded
to me by direction, r have the honour to state that by post this day I

forwarded to his Excellency the High Commissioner direct a specimen
of fish nets made by the natives around Lake Ngami. I regret having
to state that a large quantity of fibre from which the nets in question
were manufactured has been lost in transit from the lake to Mafeking.
As I propose proceeding to the Lake District this year I shall be most

^^PVy to supply the Director of the Royal Gardens at Kew with a

quantity of the fibre on my return.

Sir S. Shippard, K.C.M.G,

+

I have, &c,,

(Signed) James Nicolls.

&c. &c.

8S9o J
I
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Colonial Office to Koyal Gardens, Kew.

Downing Street,

Sir,
With

April 16, 1800.

last, I am directed by the Secretary of State for tlie Colonies to transmit

to yon for your information a copy of a report which has been received

from the High Commissioner in South Africa on the subject of a certain

plant from Lake Ngami, sent direct to Kew.

Tlip Director,

I am, (fee,

(Signed) Robert G. W

Royal Gardens, Kew.

Mr. Hicks to Sir H, Loch. -

Grand Hotel, Diep River,

VOUR Excel;,ency, March 13, 1890.

I .BEG to forward specimens of the roots and stalks of the plant

which the Makoakba natives of Lake Ngami make their fish nets from.

These are the specimens promised by Mr. James A. Nicolls of

Mafeking, April 16th, 1889, to the authorities at Kew Gardens.

I am, &c.,

(Signed) ROBERT I. HiCKS.

Sir Henrv B. Loch, G.C.M.G., C.B.
r - *»

These specimens entirely agree with Sansevieria suJcata, Bojer. We
have never had any flo^ve^s of S. siiJcata, and should be much obliged if

Mr, NicoUs could get some for us.

^ Mixed with the bundle of S. sulcata was a single plant of a species,

possibly S. VoUfe^isn, Gurke.

XLII -SISAL HEMP.
[K. B., 1887, March, pp. 3-8.]

Under this term are included fibres derived from probably more than

erave

is used. According to the locality where the industry is carried on or

the port of shipment the fibre produced in Yucatan is called Sisal Hemp,
which is the recognised name in the English market ; or Jenequen or

Henequen Hemp, which would appear to be the term more commonly
used in the United States. Pita is another Central American fibre but
whether the produce of an Agave (A. americana) or of a Bromeliad
{Karatas Plumieri) is not quite clear. Probablv it is looselv applied to

both.

make it identical with Manritiui^ Hemp. Dr. Perrf
Aqate l^tU *' AS furni^^hinnr a fine fibre called Pita."
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"These leaves are seldom more tluin fc\vo feet lonir, little more than an
"inch broad, beinc; of a glaucous colour. The side leaves stand ainiosf
"horizontally but the centre leaves are folded over each other and
" enclose the flower bud."
This may be accepted in a large sense as the representative species of

which there are several sub-species and varieties cultivated by the
natives of Yucatan from time immemorial.
According to Dr. Engelmann (Trans. Acad. Science, St. Louis, Vol.

ITL, Dec, 1875) a common native species in Yucatan called Chelem by
the aboriginal inhabitants is identical with Agave rlgkla of Miller ; but
a number of varieties, characterised by longer leaves or the absence of
spines, have been recognised, to which names more or less distinct are
now applied.

Mr, Baker has given a Synopsis of the Genus Agave in the Gardeners'
Chronicle (Vols. VII. and VIII., New Series, 1S77). The plants men-
tioned below are included under the Group Rigkla\ havjng the edge
of the thin horny leaf without any distinct border, and the teeth (when
present) small but distinct and deltoid. He remarks that this is a con-
siderable group of which A. lurida and A. rig(da may be regarded as
the types intermediate between the groups Americana' and Aloidece.
From^ a study of plants at Kew, Mr. Baker was inclined to look upon

A. Lrfliy Karw., as the type and A. figida^ Mill., A. elongata^ Jacobi,
and A. sisalana^ Perrine, as synonyms or varieties. Biit as in the first

place A, rigida, Mill., has the priority in point of time, and (if we follow
Dr. Engelmann) also represents the old aboriginal fibre plant of Yucatan
(the Chelem), it would be better to retain this as the aggregate species
and 2^1ace the others among the varieties which have arisen in course of
long cultivation in different parts of the peninsula of Yucatan.
We

RIGIDA, Mill
var. 1. A. Ixtli^ Karw. ; A. ixtlioideSy Hk.f., leaves 1^-2 ft* long,

teeth distant.

2. A. elongata^ Jacobi ; leaves 1-5 ft., glaucescent and

3.

toothed. *^ Sacqui."
.4. sisalana^ Perrine ; leaves 4-6 ft. long, pale green,

not glaucous, generally without teeth, " Yaxci.'*

Dr. Engelmann in his notes cited above mentions that the original
plant of A, rigida was, according to Miller, brought from Vera Cruz,
but his own specimens were collected in Yucatan by Dr. Schott. He
states that Dr. Perrine and Dr. Schott independently studied and
described in Yucatan this interesting plant, with its diflEerent forms and
economic uses (Senate Doc. 300. Washington, March 12th, 1838), the
latter in the Report of the Agricultural Department at Washington for

18G9. According to Dr. Engelmann, ''both agree that there is a common
" native species in Yucatan, called Chelem by the aboriginal inhabitants ;

"but from time immemorial a number of varieties, all characterised by
" much longer leaves, and one also by the absence of marginal spinefii,

" and differing among themselves in the quantity and quality of their
" fibre, have been cultivated by the natives of Yucatan, and are a staple
" product of that country to this day, furnishing the well known Sisal

'J

Hemp. The people know them as Jeneqiten (Schott) or Ilenequen
" (Perrine), and distinguish, as Dr. Schott reports, the Yaxci (Yashki)
" as furnishing the best quality, and the Sacci (Sacqui) with the largest

"qtiautityof fibre, Qfomirnci, larger than th^ last, produces coarser

m>o I
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fibre^; Bahci has fine fibre, but in smaller quantity ; Citamci, with
^
small narrow leaves and poor fibre, stands probably nearest to the

^

wild plant. Dr. Perrine mentions another variety, Istle, evidently

urnu ^
°^ Karwinski, as furnishing a fine fibre called Pita.

ihese plants yield a return of leaves when four or five years old.
"and may last 50 or ^'^ -^.."« — ^ ,^ ^ i - *

mg scape is cut off

60 years under proper management ; the flower-
„ ^,, as soon as 4 feet high, when, evidently, axilliary

• branches continue the growth of the plant, which is thus kept so
long alive by being prevented from flowering.
" The trunk of the wild plant of Yucatan, which I refer with little

^^

doubt to Miller's old A. rigicla, is 1-2 feet high ; leaves 11-2 feet
long., and as many inches wide, contracted above the broader base

'idest about the middle ; lateral teeth f or even 1 inch apart,
" and widest

^^

mostly straight, from a broad base 1-2 lines long, rather unequal,
^

with smaller ones interspersed, dark brown; terminal spine 1 inch
^^

long, i| lines m diameter, straight, or often somewhat twisted, terete,

^^

scooped out at base but not channelled, dark red-brown, a dark
^^

corneous margin extending down the leaf-edge for several inches and
« v!iT.'"^ 1^

uppermost teeth. Scape 12-15 feet high : flowers pale

" Hnirr "T""' ^^"ri '^'"^"^ ^'^"§^' V^^'^Sone 16, tubes 6-7, lobes 9-10

«,,^ . rf S
^>^^®^^ inserted about the middle of the tube, ' blood-red

«wl / ^ }^^ ^'l''^^\
^^""^ ^"^^ perigone; anthers 10-lOi lineslong

; styles at last as long as stamens.

" T\^:Jff\ ^^i!"^
-"^ ^^^^ flowered in the gardens of the late M.

" iffwi o r'^n^^"'
'^ entirely similar, flowers of the same dimensions,

- ?hP Whf }S
^^'^'^'' ^^^^ ^^^^^ 1^^») 5

<^aps^les which grow with

«sW st^^uff. 'T P^""^"^"' ^'^^^^ °^'^^ 2 inches long, IJ wide, very
" hih^ rS ' 'M^'

uncommonly large, 4^ lines high, wfth a ventral

" ter \^iih "^^""^f^^l
Agaves I find the hilum more basal, a chamc-

« hat thi Lr^' ^ ?l ^^"^^ ^^^^^^- ^ ^^1^^^« ^liis i« t^e first time

« T)lant^t;flT>, '
?^ f^ ^^^' ^'^^'^ ^^^^^ described ;* they identify the

" 5 Ir/T^il^/- 7
'^' ''•'^'^''^ °' ^* ^^^^^ t^e above-described Chelem.

""w^fh
''"'^^''*' 2^«c IS probably the same thing.

"^«cL%npm.n''^!^°^^^''^'^^^^^^^^ ^ designate the variety known as

" pSlv dSfnl^ .>: 1
^^^ f«i^«ly cultivated in Yucatan ; it is princi-pallj distinguished by its much lon-er soinv leav^.. aL^X f««t Inner.4-5^ feet long.

''but fihmpnf..^to '•1?''^''? ^®''^' ^^^^l^r to t^ose of the wild. plant,out niaments greenish. A. fourcrounidp.^ .t.^^k; a„.,. .. ^(^l ^^^[" bablv belon<^^ Ti«.T 1
"-^"'^^^'^y^^'^es, jacoDi, Agav. p. 1U7, pro-

" to thi fo™ ff^r'/""'^ •"*;. ^^''r
^'^^^' J^'^'^oi' P- 108, I would also refer

" terminal spine
^^^^^P^^^^ did not expressly mention a channelled

' WnTotenaw' f^v
^'"^^ *^* ^'- ^'"''^^^ ^^^^ ^^ the plant

" Florida some thii^ffi"''
""5''? "^"^ introduced by him into South

'^ mat?ze coZieS^^^^^^^^ ^'".^^« ^^°' '^^ring his efforts to accli-

''portion 7onrte"ln?.^^^'^°P^'^^ P^''^^*^ ^^ t^^^t almost tropical

" large grant of knd but wf'h
^' '^^^? '^^'^^ ^^^^'^ ^y Congress by a

" life, durii" the «nhi * ."? Z''''^
destroyed, together with his own

..ripti^ S^i-nXs^^-J?^.-£^,t^^

f
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** feet long and 4-6 inches wide, generally smooth-edged, but here and
" there bearing a few unequal, sometimes very stout and sharp teeth ;

terminal spine stout, often twisted, purplish-black ; scape 20 or 25
feet high, panicle 8 feet long and half as wide. One of the largest

P " plants examined had 35 branches in the panicle, the largest (near the
" middle) 2 feet long, upper and lower ones shorter. The flowers are
*' slightly larger than those described, with a shorter, thicker ovary,
** stamens inserted a little higher up in the tube. The plants bore no
" fruit, but produced an abundance of buds, by which they propagate
" themselves and from which this interesting form has been multiplied
^^ in this country and in Europe.

** If this plant is, as is most probable, only a cultivated varluty of
A. rigiday it is of the greatest importance for the study and the
understanding of the Agaves, indicating, as it does, the extent of
variation which they may undergo. It shows that the size of leaf
and scape, or colour of leaf, are of no great specific value, and also
that the presence or absence of spiny teeth on the margin is not an
unalterable character, not any more than the cartilaginous margin

" decurrent from the terminal spine. The presence of a trunk, the
" proportions of the leaf (in A. rigida and all its varieties the length

eqiials 12-14 times the width), probably the form of the terminal
spine, the character of the inflorescence, and, above all, the form and
proportions of the flower and its parts, remain constant, and perhaps

**also the proliferous character of the inflorescence of some species."
In a Report on fibre plants prepared by the late Director of the

Botanical Department, Jamaica, in 1884, it is mentioned that with
regard to the value of Agave rigida and its allied forms as the sources
of the Sisal Hemp of commerce, there were two important points deserving
attention. The first was the universal increasing demand which exists in
all countries for this fibre ; and the second was the drought-enduring
character of the plant and the simple and economical treatment which
it requires at the hands of the cultivator.
The fibre of these Agaves under their own name or as Sisal Hemp and

Henequen is quoted at the present time at 3SZ. per ton, which is a little

over M. per pound.
In Yucatan the Agaves are planted with about 9 feet between the

plants each way, and with intervals of 15 or 18 feet at certain distances
for carting out the leaves and young shoots. In regularly planted areas
there should be 400 plants to the acre. Plants put out as suckers about
Ij to 2 feet high commence to yield in the fourth or fifth year and it is

said they ** continue to do so for fifty or sixty years and even longer."
As an example of what the probable returns may be from a Sisal

Hemp plantation, it is stated by Dr. Perrine that each plant at four or
five years old yields on an average 25 leaves per annum, the aggregate
weight of which is one "arroba " or 25 pounds. Out of this weight of
green leaves there is obtained by hand scraping one pound of clean,
marketable fibre, which at 38/. per ton is worth a little over fourpence
per pound.
The annual gross return per acre may therefore be set down at 400

pounds of fibre, which at 4c7. per pound, gives a gross yield of 6/. 13^. M.
I he actual cost of producing and preparing the fibre would vary
according to the circumstances of the locality ; but where good faci-
Hties exist for the transit and preparation of the leaves, and especially
With the aid of simple and effective machinery, the cost should not exceed
one penny per pound. Hence the net returns may be set down atabont
^f' per acre per annum. ^i

A

A
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. The export of Sisal Hemp exceeds that of any other article of Mexican

growth. The export value of fibres from Yucatan in 1883 reached the

large sum of 6583OOO/.

Dr. Schott, in the Report of the Department of Agriculture, United

States of America, for 1869, remarks that " ^vhile other products of

" Yucatan agriculture may occasionally have become unprofitable either

*' in consequence of adverse climatic features to which the peninsula is

** subject, or through commercial fluctuations, the Sisal Hemp has never
" been subject to such drawbacks, a fact attributable to the universal

" usefulness of its fibre and the unconquerable vitality of the plant,

which easily survives the effects inherent to the nature of a riverless

rocky desert, and the severe trials of a six months' tropical sun. For
'' a knowledge of the Sisal Hemp plant," continues Dr. Schott, '' its

'' culture and uses, Yucatan is indebted to the Maya Indians, the direct

*^ descendants of those i-emnants of the Toltecs who, after the fall of

" their empire in the valley of Mexico, emigrated to Central America
" and Y^ucatan.'*

An account of the Sisal Hemp industry in Y'ucatan has lately been

published by the Government of Jamaica. This was furnished by
Mr. Stoddart, who for a time was practically engaged in the industry.

It contains information on some points not hitherto available. Accord-

ing to this writer the plant knowji locally as Sacqui (probably according

to Engelmann, the variety hngifolid) ismost generally cultivated. This

is said to yield the largest quantity of fibre, which is characterised by

flexibility, whiteness, strength, and weight. It has been already men-
tioned that Dr. Schott selected the Yaxci {sisaJana) as furnishing the best

quality, and the Sacci (Sacqui) the largest quantity of fibre. It is, however,
generally agreed that the bulk of the fibre exported from Y'^ucatan, and

called from the former port of shipment Sisal Hemp, is the produce of

1

(elongat rosrresso

aThe land which supports the fibre industry in Y'ucatan is of

gravelly, stony, and in some places of a rocky character. The plants

thrive best and yield the largest amount of fibre in comparatively arid

districts, only a few feet above the level of the sea. Moist or rich

land is considered unsuitable, for although the plants would grow in

the latter, the quantity of fibre yielded w^ould be comparatively small.

For convenience of carriage and general management level land is

preferred.

Plantations are established by simply clearing the land of trees and
scrub. Stumps are uprooted to give an even surface. Shade is a dis-

advantage. Plants are generally put out during the rainy season, at

12 feet by 6 feet (equal to 605 to the acre) in holes proportional to their

size- All fibrous roots and lower leaves are removed before planting,

to facilitate new growth. It is estimated to cost '^ four shillings and six-

'' pence per acre to line, dig holes, drop suckers, and plant." A well

established plantation has an extensive system of roads all converging ou

the works, which latter are placed in as central a position as possible.

After planting, the chief cultural operations are confined to keeping
the fields clear of weeds, and removing suckers which grow around the

parent plants. These latter are utilised to extend cultivation by being
planted in nurseries, or are thrown aw^ay. Their removal is considered
necessary to the success of the plantation.
A fibre plantation started with plants about 1^ feet high, begins to

yield in about three yeax's after planting. Any appearance of the
•* pole," or flow^ering spike, is watched, and when 3 or 4 feet high it is

cut out. Otherwise the usefulness of the plants for fibre purposes would
iiniuediately cease.
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^
The length of leaves cut for fibre should not be less than 3 feet ; their

ripenuss is judged by the colour and by their position in the rosette.
Consequently the outer leaves are always cut first, being the oldest.
The harvesting of the leaves, which goes on all the year after once
started, is effected in the following manner :—Men armed with suitable
knives select ripe leaves, cut them close to the tru^ik^ remove prickles
from the edge, and point and make them up into bundles of 50 each.

.
Thirty such bundles is a day's task. These bundles are put out on the
edge of the cart road, and are taken up by drays, carrying 1,500 leaves
to a load, to the works. Cutters, carters, and machinists are paid so
much per 1,000 leaves.
The Avorks are placed near a regular supply of water. The power of

the engine and the number of machines required all depend on the size
of the plantation. One fibi^e machine is stated to be reqiiired for every
hundred acres of plants.
After the fibre has passed through the machine it is placed on a

drying stand fully exposed to the sun and thoroughly dried. If it is

desired to bleach the fibre to a high degree of w^hiteness it is left out all

uight and during the next day and carefully turned. The fibre is made
up into bales by means of a screw or hydraulic press, care being taken
to keep the fibre straight and prevent " fringes."
Each plant when matured yields 30 to 35 leaves per annum, and the

return of hemp is at the rate of 1,000 to 1,200 pounds p<^r acre, or about
half a ton per acre per annum. The net return on a fibre plantation in
Yucatan is estimated at betw^een iL and 5/. per acre.

Plants received at Kew from Yucatan marked *' Sisal Hemp " are
now growing in the Succulent House No. 5, and lately an experiment
was made to test the quality of the fibre yielded by them.
The fibre \vas extracted by Mr. W. E. Death's fibre machine, and the

following report Avas received upon it from Messrs. Ide and Christie,

fibre brokers, of Mark Lane
*' We are in receipt of the parcel containing a leaf of Agave rigida and
sample of hemp made from leaves grown in the gardens. These are

most interesting to us, and we have much pleasure in reporting
favourably on the hemp. The quality and strength are verj^ satis-

factory, while in respect of colour, lustre, and fineness of fibre, your
sample is superior to the average Sisal Hemp that comes to this

country. The value of this article is exceptionally high at present,

27/. per ton in London. You will see from the statistics given in

enclosed circular that this material is an important one and is exten-
sively used both in England and America. It enters into competition
with Manila Hemp and was regarded as an adulterant of the latter in

rope ; but as its i)rice is now nearly as high as that of Manila the
" ropemakers have not the same inducements to mix the hemps."

bC
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XLIIL-FIBEE INDUSTEY AT THE BAHAMAS.

[K. B., 1889, pp. .57-61.]

At the request of ihe Secretary of State for the Colonies, the following

correspondence is published in the Kew Bulletin, respecting a fabre

mdnstry at the Bahamas, in which the Governor, Sir Ambrose b^ea,

takes a deep personal interest. A supplementary note is adJed, giving



M
tiie most recent information which has reached Kew respecting fibres

from Agave and other plants :

SlE,

Colonial Office to Royal Gardens, Kew.

DoAvning Street,

December 24, 1888.

transmit

despatch from the Governor of the Bahamas, enclosing copies of a

circular which he has addressed to the Resident and Assistant-Resident

Justices of the Islands, on the present position and prospects of a fibre

industry in the Colony, and to state that his Lordship would be glad if

a copy of the circular could be inserted in the Kew Bulktin.
I am, &c.

The Director, (Signed) JOHN BramstON.
Royal Gardens, Kew.

Sir A. Shea to Lord Knutsford.

My Lord,
Government House, Nassau, N.P.

November 22, 1888,

I HAVE the honour to transmit to your Lordship six printed

copies of a circular which I ha^e caused to be addressed to the Resident

and Assistant Resident Justices of the Bahama Islands on the subject of

the present position and prospects of a fibre industry which is gradually

being adopted by the people with a growing faith in its important

bearing on their future welfare*
I am, however, anxious that the attention of capitalists should be

directed to the solid attractions of this production, and I know of no

investment so free from the speculative element and offering a fairer

promise of remunerative results.

With a population so long in a stagnant and somewhat contented
state, I feel some outside influence is required to urge this industry into

vigorous activity, and your Lordship will confer a great good by
enlisting the attention of some leading journal to the information in my
letter, and thus attract those whose enterprise it would be so important
to have engaged in developing this industry, and whose operations
would be exemplary to the native population.

I have, S:c.

(Signed) x\. Shea,
The Right Hon. Lord Knutsford, Governor.

&c. &c. &c.

[Circular.]

Colonial Secretary's Office, Nassau, N.P-
Si5i, November 22, 1888.

1 AM directed by his Excellency the Governor to call your
attention to the important question of fibre cultivation, now so largely
engaging the minds of the public, and on which it is essential that the

fullest information should be disseminated.
During his Excellency's late absence from the Colony, he was enabled

to gather some instructive particulars, which strengthens his faith in

the part the fibre industry is to play in the speedy advancement of the

Colony.
Through the good offices of the Crown Agents for the Colonies in

London, the following statement was obtained from Mr. Thomas Brigj?s,

a gentleman of great authority', to whom a sample of rouffh rope made from

I

y¥-



137

Bahamas fibre was Bubmitted for examination. Mr.Briggs states, under
date September 3rd, 1888:—''This material I consider equal to very
" good Manila hemp, and worth in the unspun, raw state thirty-six to
" thirty-eight pounds per ton, colour excepted, which i&5 not of very great
importance, I consider it to be a very superior article for spinning
in yarns for rope-making, and unless in bulk some ingredient should
be found to counteract its apparent good qualities, it should find a
ready sale at the price I name."
rri^:^ j-^^i' 1 - 1 1 p- i

factory, and in the United States the
article is not less fully estimated. It is, moreover, a stable commodity
of commerce in which serious variations of value are not to be looked
for, and this goes to rid the work of production of uncertain and risky
conditions.

With land and climate so adapted for the growth of the Sisal fibre,
the plant being indigenous, it is remarkable that the industry had not
acquired a practical existence until the Legislature gave it an impetus
by the fostering Act of the Session of February last—so little was it

generally regarded that the small farmers viewed the plant with despair
as a noxious weed they were unable to eradicate. From every part of
the Colony we now have gratifying proofs of an awakening and intelli-
gent spirit and of the steady advance in the establishment of the
industry, and public faith in its efficiency as an agent of general future
prosperity increases as we proceed in the work of inquiry. There
some very interesting statements in a pamphlet recently published by
Mr. Stoddart, of Jamaica, who ^spent some time in Yucatan, where the
fibre industry has for some years been prosecuted with conspicuous
success, under conditions of soil and climate not more favourable than
we have in these Islands. We were aware that the plant is independent
of drought, and this is Mr. Stoddart's experience. It was also believed
in this Colony that it takes about three years after planting to bring the
leaf to a productive state, and this is confimed by Mr. Stoddart, who
also affirms that it will then .yield annually for 15 to 20 years without
any material outlay on its cultivation. The produce of an acre in full

growth Mr. Stoddart sets down at from one thousand to twelve hundred
pounds of fibre, and he corroborates the opinion held here that the plant
thrives best on rocky and impoverished soil, and that it is shunned by
cattle, and consequently free from injury on this account.

Mr, Stoddart's estimate of production, which it is not meant to
iujpeach, admits of a large abatement and yet leaves the enterprise full
of promise. At a fair price he makes the money value of ai\ acre about
eighty dollars annually, but His Exellency prefers a lower basis of
calculation to cover all assumable adverse contingenies. The Governor
in this view takes fifty dollars an acre annually, which gives a handsome
margin of profit on the cultivation. The return of wheat farming is

highly enough placed at 35 bushels an acre, or as many dollars
Ht a reasonable computation of price, and we are thus brought in
presence of the extraordinary conclusion that the barren laads of the
Bahamas, through the fibre cultivation, are made to bear an economic
value beyond the favoured wheat growing regions of the United States
and Canada. We moreover find this difference enhanced by the fact
that the fibre needs but one planting for 15 to 20 crops, while wheat
must be planted annually, and is liable to many injurious contingencies
ft'om which the Sisal plant is exempt.
These islands should be the Paradise of the working man. The

hind is obtainable on rerv easy terms, and in lots to meet the circum-
stances of the labouring' population. To create the largest possible
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number of peasant proprietors is the great desire of the Government.

But it is not their intention to lead the people away from their present

pursuits, for the new industry can he combined with those existing, as

it will involve little more than the use of the time now left on their

hands. There are nearly 2,000,000 acres of ungranted lands in the

ColonV, and with the conditions of piirchase, the facilities for prosecuting

the fibre cultivation, and its value as a staple article of commerce, the

countries are few that offer so fair a field for the reward of the capital

and labour that may seek investment in this undertaking.

It is intended immediately to despatch a Commissioner from this

Government to Yucatan to make further inquiries, as it is of the utmost

importance to have the fullest information on the whole economy of

the industry, in which the people of this Colony are now so vitally

interested.

I am, &c.

(Signed) E. B. A. Taylor,
Colonial Secretary.

[It is desirable to aiUl a fe^v words to supplement the information

given in the interesting circular issued by the Government of the

very similar (with the exception of one or two

I later) to that already published in the Kew

u

Bahamas*
This information is

points to be mentioned
Bulletin for March 1887, pp. 3-8.

Mr, Stoddart's report (published by the Governent of Jamaica) on

Avhich the estimates of profit in Mr. Taylor's memorandum are based,

was communicated by Kew to the Colonial Office for transmission to the

Government of the Bahamas in reply to a despatch from Governor (Sir

Henry) Blake, date 24:th January 1887,
It was pointed out at the time in par. 5 of the Kew letter, dated 15th

February 1887, that " the statements contained in the pamphlet are not
'^ necessarily endorsed, either by the government of Jamaica or by
^' Kew* It professes to be nothing more than an account given by a

Jamaican resident of the fibre industry in Yucatan in which he was
practically engaged for some time."
It is to the credit of Mr. Stoddart, however, that his account of the

fibre industry of Yucatan is confirmed in m'ost particulars by other

writers, and there is no reason to believe that it requires correction in

any essential point. It may at the same time be desirable to point out

some of the conditions under which the industry is remunerative in

Yucatan.
For instance the rates of wages in Yucatan are comparatively low

(ranging from 9d, to 1.:^. per day for labourers), and under such circum-
stances, Mr. Stoddart estimates (at page 10) the net profit on current

expenses at " between iL and 5L per acre " (equal to between 20 and 30

dollars per acre), The plants, if 18 inches high when first put out, are

said to be ready for a first cutting in three years. This period may,
however, under unfavourable circumstances, be prolonged to five or six

years. Another important point to bear in mind is that Mr. Stoddart

speaks only of returns obtained by the use of machines driven by steam-

power, and by w^orking plantations of say 100 acres or more. The
methods suited to one country are not necessarily suited to another.

Possibly at the Bahamas it might be advantageous for small cultivators

to clean the fibre in their leisure hours by hand, and sell it locally to

merchants who would ultimately undertake the business of baling and

shipping it. If the fibre is not properly baled, the cost of freight w^ould
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be so large as to greatlj- reduce the returns. IinleeJ the fibre in a loose
titiite is so bulky that it woukl be almost impossible to ship it at such
a rate as wouU enable it to compete successfully Avith fibres from other
countries. It is usual to pack this class of fibre by means of hydraulic
presses, in bales of about 400 lbs. each. If the small proprietors in the
Bahamas take up a fibre industry, it is evident that some one possessing
capital should be prepared to purchase the fibre in small quantities and
pack it by means of suitable presses ready for shipment. There are no
grounds, howevex\ for supposing that a fibre industry based on Agave
and Furcraea plants, and judiciously pursued, can be otherwise than
satisfactory.

A collection of fibre plants was received at Kew about two years ago
(from the Government of Bahamas), and it was stated in a letter dated
the 16th May 1887, that among these specimens there was no species
exactly answering to that yielding the Sisal Hemp of commerce. The
fibres of No, 2 {Furcraea cubensis)^ and No. 3 (Ftircraea ciihensis^ var.

me7vnfs)j were the most valuable, and these are said to be used partly as a

source of commercial fibres in Yucatan. The true Sisal Hemp plant is

Agave rigida. This may be abundant in the Bahamas, but no specimens
w^ere received of it. Other fibre plants received at the time mentioned
were Agave lurida and Agave americana var, variegata^ the latter a

variegated form of the common American Agave. These latter are of
little value for fibre as compared with the true Sisal Hemp plant.

Specimens of African Bow-string hemp {San^evieria giiineensis were
also received, the fibre of which is of high value.

A fibre industry has been in existence in Mauritius for some years.

The experience gained there might be of service in the Bahamas,
especially in regard to the initial difficulties to be overcome in esta-

blishing a new industry.
The market value of this class of fibre, and the permanency of demand

for it, has been fully investigated at Kcav. A summary furnished by
Messrs. Ide and Christie, gives the average price per ton for Sisal hemp
in London for the years 1879-86 inclusive; these are:—1879, 271.

;

1880, 27/. ; 1881, 28^. ; 1882, 28/. ; 1883, 27/. ; 1884, 21/. ; 1885,

19/. ; 1886, 21/. The highest price paid was 32/. lOs. Od. in December
1879 to February 1880, the lowest price was 17/. 155. Od. in January
and February 1886. Recently there has been an increased demand for

white fibres, with a corresponding rise in prices. In the United States,

Messrs. Crocker's Statistics, dated the 1st December, gave the price at

8 to 8| cents per lb. (equal to about 37/. to 39/. per ton). A rough
Agave fibre from Bombay (probably prepared by hand) was valued last

December at 15/. to 17/, per ton. Mauritius hemp prepared by
machinery from Furcraea gignntea (known as the green aloe or green

Agave) was valued : good, 31/. to 35/, per ton ; fair, 33/. per ton ;

common, 30/. per ton, D. M.]

XLIV-FIBRE INDUSTRY AT THE BAHAMAS
(continued.)

{Agave rigida^ var. sisalanaS)

[K. B., 1889, p. 254.]

was

respecting a new fibre industry at the Bahamas. Since that time
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Bpecimens of the leaves of the plant have been received at Kew, and it

has now been possible to determine the species, as shown in the following

letter addressed to the Colonial Office :

—

Sir,

Royal Gardexs, Kew, to the Colonial Office,

Royal Gardens, Kew, July 18, 1889.

With reference to your letter of the lith February 1887, and
subsequent correspondence on the subject of the " Pita " fibre plant of

the Bahamas, I am desired by Mr. Thiselton-Dyer to inform you that

he has lately received from Sir Ambrose Shea specimens of leaves of

this plant, which have noAv enabled ns to identify it.

2. When specimens of various fibre plants growing at the Bahamas
were forwarded to Kew two years ago, a description of which was
forwarded with my letter of the 16th May 1887, the present plant

w^as not among them. The various species of Agave are extremely
difficult to distinguish, and it is quite possible that the plant described

as No. 1 Agave hirida w^as sent to this country under the impression
that it was identical with what is known locally as the *' Pita plant."

3. The *' Pita " of the Bahamas, which it is hoped will give rise to

a successful local industry, from the specimens of leaves that have now
reached Kew, is a most interesting and valuable plant. There can be
little doubt it is Agave sisakma of Perrine, now generally recognised
as a variety of Agave rigida of Miller.

4. A good description of the plant, by Engelmann, is quoted in the

Kew Bulletin for March 1887, p. 5.

5. This plant has doubtless reached the Bahamas, where we under-
stand it is perfectly naturalized, from Florida and Key West. It is the
produce of the plants originally introduced to Florida by Perrine about
40 years ago. The absence of teeth on the leaves, their extreme length
(often attaining 5-6 feet), and the robust and free growing habit of the
plant are qualities which render it one of the best, if not the best, fibre

plant amongst known species of Agaves and Furcr^as.
6. The steps already taken by the Governor of the Bahamas to

encourage the utilisation of this plant and establish a local fibre

industry are fully justified by the intrinsic merits of this Agave, and by
the reports which have been obtained in this country on the quality
and value of the fibre.

1 have, &G.
Edward Wingfield, Esq., C.B., (Signed) D. MORUIS.

Colonial Office.

XLV.-FIBRE INDUSTRY AT THE BAHAMAS
(continued).

{Agave rigida^ var. sisakma.)

[K. B., 1890, pp. 158-lt;i.]

The development of an important fibre industry at the Bahamas has
already been the subject of notes in the Kew Biilletin (see March 1889,
p. 57, and October 1889, p. 254).
As indicating the character of the industry from an American point

of view the following Report, prepared by the United States Consul at
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Nassau at the beginning of this year, will be read with interest. This

/ /

coxditiois^s op the sisal industry in the bahamas.
Eeport by Consul McLain, of Nassau.

promi
these islands in the near future.
During the year, and especially within the last few months, so many

letters have been received at this Consulate from various parts of the
United States making enquiries upon the subject, that I am satisfied a
statement touching the present condition of the industry would interest
many of our people, and I therefore submit the following :

—

The progress made in the development of Sisal culture in the
Bahamas during the past twelve months is marvellous. One year
ago there was scarcely a dollar of foreign capital, and very little local,

invested in this business in the colony, while to-day parties from
Great Britain, Canada, and Newfoundland, representing large resources,
are interested in the Sisal, have bought tens of thousands of acres of
Government land, and are industriously engaged in clearing and plant-
ing the same to the full measure of their ability to procure the material,
A local stock company, styled the Bahama Hemp Company, organised
and managed by Nassau capitalists exclusively, has also purchased a
large tract of land and is developing the same, whilst thousands of acres
are being planted in every direction by individual owners of smaller
pieces. American capital up to this date, T regret to' say, for it is to its

own disadvantage, has been conspicuous by its absence. One company,
however, styled the Inagua Hemp Company, organised under the laws
of the State of New Jersey, with D. D. Sargent, United States Con-
sular Agent at Inagua, as manager, has lately procured about 1,200
acres at Inagua, and has begun operations.

Messrs. Munro & Co., of St. John's, Newfoimdland, have obtained a
grant of 18,000 acres of Crown land at Abaco, and are planting the
same. Another tract of 20,000 acres has been allotted to a London
company on the same island^ Mr. Alex. Keith, of Edinburgh, Scotland,
has taken 2,000 acres on Andros Island, and is working upon it. But
the largest demand has been made lately by two London companies,
who are said to be applying for not less than 200,000 acres between
them.
Many applications for land have not been reached at all as yet on the

files, the Surveyor-General's Department being hard pushed in the
matter of surveys and locations, whilst new applications are being
constantly received, and have to w^ait their turn for consideration. So
much land has been taken up that the Governor, a short time ago,

advanced the price of Crown land from $1"25 per acre, the ordinary
price, to $4 per acre, withholding also the benefit of the bounty.
And lately it has been decided to sell no more large allotments of

Crown land at i>resent, the quantity already allotted with a view to

cultivation being as great as the condition of labour in the colony will

justify. The number of acres of Crown land already disposed of is

about 120,000 acres, whilst pending applications on file, and not yet

reached, will amount to at least 200,000 more,
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This substantial witlulra\val of Crown lands is creating some move-
ment in real estate—as is natural unclei- the circumstances—between
private parties, some old properties changing hands at prices double and
treble their supposed values two years ago. Persons buying private

lands "and cultivating them will share in the bounty of 1 per cent, per

pound provided by law on all fibre raised and exported. Private lands

in New Providence can be bought, unimproved, for from $8 to $12 per

acre, and for less on the out-islands.

The employment given to labourers in clearing land and in setting

out plants has already put considerable money into circulation, the

beneficial effects of which are being felt in various quarters. There
has been no special advance in the price of labour, field hands com-
manding from 40 to 60 cents per day, and finding themselves. Each
month, however, witnesses a large increase in the number of those who
find remunerative employment, and pleasant relations obtain betweeii

employers and employed. The labour question has been and is one

that here, as elsewhere, requires delicate treatment ; but it has been
skilfully met by Sir Ambrose Shea, the Governor, who, long ago

perceiving that to permit investors to locate upon adjoining lands would
induce sharp competition in wages in thinly settled districts, adopted the

plan of scattering the allotments about the different islands, or in localities

remote from each other on the same island, so that each settlement

should have its share of the benefits of the new industry, by obtaining, at

fair wages, employment for its local labour. In this way, also, a surplus

of labour at one point and a scarcity at some other has been avoided.
When the entire labouring population becomes employed, as will happen
before long at the present rate of development, a new phase of the labour

ciuestion will arise ; but that time is yet in the future, and the remedy
can be applied when the situation demands it.

^ Small shipments of fibre continue to be made by nearly every steamer,
a few old plantings furnishing the materials. It is not likely that ship-

ments in any quantity will be possible under two years, but after that

time an enormous increase may begin to be looked for, increasing
steadily as new fields come into bearing, until the annual exports of the

600
moment

It is a very low estimate to expect half a ton of fibre per acre, and a

very low estimate to call it worth |100 per ton, for it is worth over $200
per ton in the world's markets to-day. When even the present quantity
of land sold and applied for, to wit, 300,000 acres, is hearing, which

,000

000

a fairy tale than a strong probability deduced from reasonable figures.

And yet 300,000 acres is but a small portion of the uncultivated lands
within the limits of the Bahamas.

It is estimated that about 6,000 acres of land have already been
planted in Sisal (a plantation once started needs no replanting for many
years), and that many additional ones have been cleared and made
ready for the plants, the obtaining of which has been almost im-
possible, the industry being Beriously retarded thereby. The prices

paid for plants have risen from 6 cents per dozen to 36 cents, so great

has been the demand ; but the price will now decline rapidly, since the

supply of plants is developing enormously, about 2,000,000 'being now
available for planting, and others coming on spec lily. The Pita plant

is being found on all the islands growing wild, and the stock of old

plantB is very great. From the centre of the old plant rises a pole
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about 16 feet in length, on the branches of Avhich small plants giwv,
averaging a thousand to each pole, and from those poles a vast supply Is
coming into market, creating a profitable business ; for what were two
years ago only noxious weeds have all at once become worth $20
apiece for pole plants alone. Quantities of old plants have lately been
discovered growing on the cays along the Florida coast, and small
schooners are already buying these up and bringing them here for sale.
This fact suggests the question whether this new hemp industry, which

IS about to revolutionise the condition of the Bahamas, may not also be
developed in the southern portions of Florida. The plants are found
there growing wild just as they are in these islands, and they flourish
best in dry sandy soils, fit for little else. I would earnestly call the
attention of the Department of Agriculture to this matter, and suggest
the propriety of looking into it, and of calling the notice of the people of
Florida to this possible source of wealth and prosperity. The con-
ditions of soil, climate, &c., which make its culture a success here may
not obtain there, but the simple fact that the plant is found growin^
wild in Florida is of itself a consideration that should warrant an
investigation at the hands of the Department.
^
The unexampled success of the Sisal industry, in so brief a period,

in this colony is entirely attributable to the business-like, systematic
manner in which it has been managed by the present Governor, Sir
Ambrose Shea, who has all along taken a most earnest interest in the
matter. He is a man of large experience in affairs, and has practical
knowledge of the proper way to manage industrial enterprises. From
the start he realised that this industry would be the salvation of the
Bahamas, and, setting his heart upon it, he pushed it forward with
great energy and prudence, overcoming numerous difficulties, sur-
mounting obstacles, encouraging the faint-hearted, until now the people
are touched with his own enthusiasm, and the industry is fairly afloat.
He visited England, and by personal eifort enlisted capitalists and
procured large investments. To Sir Ambrose Shea the colonists owe
a large debt of gratitude, and when the signal prosperity which is

already hanging over the islands shall have been developed to its full

measure they will more perfectly realise how not only their individual
interests, but those of outside investors, have been wisely and prudently
promoted and guarded from the very inception of the industry by the
practical, discreet, and conservative action of their Governor.

^
There can be no doubt or question as to the success of Sisal culture

in this colony. It has passed far beyond the experimental stage, and
IS giving daily evidence that it will become a source of wealth to all

concerned. The combined conditions of soil and climate, especially
adapted to the growth of first class fibre, give this colony a marked
advantage over other West Indian Islands, where the plant may grow
J^V^^^iantly enough, but will be found deficient in good strong fibre.
Ihe poorer and more sterile the soil the better the result, and here the
plant flourishes where oi^dinary vegetation seems almost impossible. It

IS a plant of unfailing growth, it will live without rain to moisten the
soil,^ you can scarcely exterminate it if you try, it requires but little

cultivation, and at an expense below that of almost any other agricultural
product, and its value is substantial.
As two thirds of the trade of the Bahamas is now Avith the United

states; as their only steam communication with the outnide world is

by a subsidised line of American steamships running between Nassau
and New York ; as their increased wealth and prosperity means a
Wrger and more profitable couiuiercial iutercourae with our own country,
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we should view this coming development of their material interests with

pleasure^ and Avith the warmest wishes for its complete success.

In conclusion, I would add that I have sent by this mail four samples

of the Bahama fibre for the information and satisfaction of the State

Department, believing that the same would be of sufficient interest to

justify me in so doing. These specimens were not specially selected,

but are only fair samples of the average fibre which is now being grown
and shipped from the colony • Two of them have still attached a stub,

or portion of the butt end of the leaf, which was purposely not passed

through the machine, showing the character of the Sisal plant when
extracted.

Thos. J. McLain, jr.

United States Consulate, Nassau, Consul.

January 20, 1890.

XLVL-riBRE PRODUCTIONS IN THE CAICOS
ISLANDS.

[K. B., 1890, pp. 273-278.]

The Turks and Caicos Islands lie between 21^ and 22^ N. lat. and
71° and 72° 37' W. long. Their area is 169 square miles. The most
important island, Grand Turk, is 2^ miles long and two miles broad. It

contains 2,500 inhabitants, being half the total population.
These islands were originally settled from Bermuda in the 18th

century, and formed at first a portion of that colony. In 1799 they
were transferred, for purposes of government, to the colony of the
Bahamas, to which group they geographically belong. In 1818 they
were made independent of the Bahamas, and w^ere placed under the
Governor of Jamaica, an arrangement which still continues.

Salt-making is the only industry of any importance, the quantity
annually gathered exceeding 1^ million bushels. Sponges are found in

some quantities on the Caicos bank, but are chiefly collected by Bahamas
schooners and carried to Nassau. There is one sponge-curing establish-
ment on the Caicos Islands. The cultivation of the Manila fibre (or

Pita plant) is being extensively introduced, with every prospect of

success.

ricultural settlement was started under Governmen

b.

at Kew, North Caicos, in 1882, to grow fruit for export, but has proved
3 failure, owing to the absence of a remunerative market for the
produce. The soil elsewhere is totally unfit for agricultural purposes.
Practically the whole of the food and household necessaries are im-
ported. The commercial intercourse is almost wholly with the United
States.

The inhabitants are of mixed European and African extraction, the
proportion of whites to coloured people being larger than in most of

the West Indies.

The following correspondence relates to the attempt which is being
made to develop the cultivation of fibre plants.
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Royal Gardens, Kew, to Colonial Office,

Sir, - - Boyal Gardens, Kew, February 2J, 1890.
I AM desired by Mr. Thiselton-Dyer to acknowledge the receipfc

of your letter of the 17th inst., forwarding a copy of a despatch from the
Governor of Jamaica together with a letter from the Commissioner of
Turks and Caicos Islands on the subject of fibre plants,

2. The specimens of leaves mentioned by Captain Jackson have duly
arrived at Kew and they have been carefully examined. The leaves
marked A. and called "Pita" taken in conjunction with the specimen
of fibre enclosed belong to the true Pita or Henequen of Yucatan
(Agave rigida var. sisalana)^ and are identical with the plants yielding
the valuable fibre which has lately attracted so much attention at the
Bahamas. The leaves marked D. are derived from the same species, but
the leaves in this instance are furnished with a few teeth, a circumstance
which often occurs in this and other species of Agave, The original
wild plants of Agave rigida were plentifully supplied with teeth. The
present unarmed varieties have been selected for cultivation as being
more readily handled. The three small living plants included with the
leaves A. and D. were also apparently true " Pita " plants.

3. The plant known locally as " Manila," marked B., but supposed
by Captain Jackson, as expressed in his letter of the 22nd July, " to be
"the Sacqui or Henequen of Yucatan, of lighter colour and having
" thorns on the edge of the leaf and growing freely wild," is Furcraea
cuhensis. This is well distributed nearly everywhere in the West
Indies, and is known in Jamaica, Tobago, and elsewhere as "Silk
Grass." It is closely allied to the plant yielding Mauritius hemp. It

yields a good fibre, but it cannot be regarded as so valuable a plant as

the " Pita." Where this latter is plentiful already, or easily obtainable
in large quantities, it would not be desiralde to devote attention entirely

to the ^' Silk Grass."

4. It will be noticed than an examination of these specimens from the

Turks Islands has proved very interesting. Captain Jackson has
rendered valuable service by drawing attention to the existence of the

true "Pita" in these islands, and there is no reason why a very im-
portant fibre industry should not be established here. The identity of

the Turks Islands "Pita" with that of the Bahamas is a fact that

should alone suggest some steps being taken to improve the condition of

the people in these Settlements.
I am, &c.

Sir R. G. W. Herbert, K.C.B. (Signed) D. Morris.

CoLoifiAL Office to Royal Gardens, Kew.

Sir, Downing Street, February 25, 1890.

I AM directed by Lord Knutsford to acknowledge the receipt of

your letter of the 21st instant, reporting on the specimens of iibre

plants sent home by the Commissioner of Turks Islands, and to inform
you that a copy of it has been transmitted to the Governor of Jamaica
for communication to the Commissioner.

I am, &c.
The Director, (Signed) Robert G. W. Herbert.

Royal Gardens, Kew,

8895 K



146

Sir, Downing Street, October 8, 1890.

I AM directed by the Secretary of State for the Goloniea to

transmit to yon, for yoar information, papers relating to botanical

West
I am, &c.

The Director, (Signed) ROBERT G. W
Royal Gardens, Kew.

The Commissioner, Turks Islan-ds, to the Colonial Secretary,
Jamaica,

Sir,

(Turks Islands, No. 76.)

Grand Turk, August 19, 1890.

Hayixg just returned from a tour of inspection round the whole

of the Caicos Islands, during which I was able to visit all the lands

lately taken up for fibre cultivation, I have the honour to submit to his

Excellency the Governor a short report on the present prospects of this

industry.

2. Leaving Grand Turk in a small schooner on the evening of the

5th instant, in company with Mr. llance, the American Consul, we
arrived early on the following day at the west point of East Caicos,

better known as " Breezy Point." The island includes upwards of

25,000 acres, and is held on a lease, without rent, of 99 years, of which
about 10 years only have expired. The original lessee died in March
last, and his heirs have sub-let the property to Mr. J. D. Murphy, who
represents a syndicate who are merely waiting for the passing of a

Companies Act to register as a limited liability company.
3. At present, about two-thirds of the island is held as a cattle

ranch, there being about 1,000 head on the island, and there is a

considerable quantity of cave earth (guano), about 200 tons of which
has been stored, and was awaiting shipment at the time of my visit.

The island contains from 15 to 20,000 acres suitable for the Pita (or

Sisal) cultivation, and some 200 acres have already been cleared. The
land, so far as I was able to judge from the w-ritten descriptions, of

which I have a considerable number, is fully equal to the best land in

Abaco, where such large Sisal plantations are being established in the
Bahamas, and it is far superior for this purpose to any land which I

have seen in any other part of the Caicos. It is chiefly reddish-brown
earth, freely interspersed with limestone rock, rich in phosphates, the
fertilising power of which is amply attested by the luxuriant growth
with which it is covered. The anchorage is safe and good for vessels
up to 300 tons, and could easily be made available for larger craft by
the removal of a few isolated coral patches.

4. The only obstacle to the assured and early success of the company
working this property is the difficulty of obtaining sufficient plants of

the right variety (Agave rigida var. sisakma), but it is one which I

hope may be shortly overcome. At present, the company has the
promise of sufficient plants to stock about 200 acres, but they are ready
to clear 2,000 acres a year if plants can be had. The labour for this

land is drawn from Grand Caicos, where, as reported in my letter

Ko. 67 of the 22nd July 1889, there is no Government land available
for the people, and they have hitherto been forced to hire land at

exorbitant rents.

5. We were joined at Breezy Point by Mr. Leslie, the magistrate of
the Caicos District, and, leaving there on the 7th instant, we proceeded
to Lorimers, on Grand Caicos, to the fibre plantation leased by Mr,

-f' m.
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Haiice, This property comprises about 1,000 acres, of which nearly
one third has been planted out for some years in Pita. Unfortunately,
no system was pursued in setting out the land, and the plants are in
irregular lots among thick bush, and in the six months he has held
the land Mr. Hanee has made no effort to clear or arrange his planta-
tion, but baa confined himself to gathering the mature leaves. He
assures me, however, that he intends at once to clear and plant out
regularly, and has also promised to dispose of his surplus suckers to the
lessees of Breezy Point.

6. Mr. Hance has erected a stone store and dwelling combined, and
has put up a 10 horse-power vertical engine, capable of working 5 or
6 " Raspadores." At present he is only working one " Kennedy "

machine, and the result is not satisfactory, though I have little doubt
that this is greatly owing to the entirely unskilled labour at his
command. During my visit, which extended over two days, he was
extracting fibre from small and damaged leaves, for export as " paper
fibre," but even these it was considered necessary to divide before
passing them through the wheel, and there was a loss of not less than
30 per cent, of fibre, the land on which the bagasse was put to dry
being thickly covered to a depth of several inches with tangled fibre.
Mr. Hance assures me that, in spite of this loss, he obtains an average
amount of fibre of upwards of 4 per cent, of the weight of the leaves,
which is all that is done by the Death and Ellwood wheels in Yucatan
and the Bahamas. If this be so, then either the waste from the best
machines at present in use must be equally extravagant, or else the
peculiar soil of these islands must produce a leaf richer in fibre than
has yet been grown. I am inclined to think that the latter is the case,
to some extent at all events, as, at the next place visited, I found
numbers of plants of the Manila or "Silk Grass" (Furcraea mhensis)
with strong, hard, healthy leaves, 8 to 9 feet long, which is, I believe,
far beyond the average.

7. The labour for Mr. Hance's lands is, like that for Breezy Point,
drawn from Grand Caicos, including the villages of Lorimers, Bombarra,
and Fergusons, but his plantation is so small that this will cause no
difficulty. In fact it will require both these farms to find work for
these people, whose position has hitherto been a very pitiable one.

8. I had intended visiting the extensive though thinly populated
settlement of Bottle Creek on North Caicos, where I am told there are
numbers of Pita plants on private lands not yet worked, but the state
of the weather made it dangerous to risk the passages of the reef, so,

leaving Mr, Hance to return to Grand Turk in the schooner which had
brought us, I took my own open boat and, starting at 9 a.m. on the
morning of the 9th instant, and sailing across the Caicos Bank, reached
Kew Settlement on North Caicos at 11 p.m. the same day, a very hot
day's w^ork under an August sun, across such shallow water,

9. At Kew there are no Pita plantations, nor is it desirable that there
should be, as the land is richer than in any other part of the Caicos,
and is required for, and should be, the market garden of the other
Settlements. This year has been one of such intense drought that the
corn crops had failed, but the root crops are so plentiful that we found
but little distress among the people. It is this land that I surveyed last

yc:ir and placed the people in possession of 25 acre lots, and I was able
to lay out some fresh lots during this visit, as well as to survey s- nie of
the roads to '' tie " the previous surveys.

10. I found at Kew about a couple of hundred Pita plants growing in
places choked up by bush, so I had a suitable spot cleared, and the

8895 Ki
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plants removed to thi^, and set out at regular interyals to form a

GoYernment nursery. It was here that I observed the large specimens

of silk grass mentioned in paragraph 6 of this letter. These plants were

introduced here from Jamaica in 1.883-8-4 by Mr. Plummer, the instructor

m Agriculture, sent up by Mr. Morris at Mr. Llewelyn's request. They
have certainly thriven marvellously, though, as far better results are

obtained from the Pita, it is unlikely that we shall be able to put them
to much practical use.

11. Our schooner having returned from Grand Turk, Mr. Leslie and

I left on Thursday morning for West Caicos, the waste lands on which
have been recently leased in accordance with the permission contained in

your letter, No. 4269/6302, of the 28th ultimo. My visit was only for

the purpose of forming an opinion as to the best means of surveying

these lands at the least expense to the lessees, as I am most anxious to

afford every possible encouragement to the new industry. Otherwise I

should not undertake this work, as repeated absences from Grand Turk
are very inconvenient where the whole of the executive w^ork is centred

on the Commissioner, as it is since the abolition of the office of Crown
Surveyor (Colonial Engineer), just before my arrival in 1885, Besides,

the work of surveying over such very rough country, through thick

bush, is most trying at this season, but there is no officer whom I can
send, and to obtain the services of a surveyor from abroad would entail

an expenditure which the lessees of the land are not prepared to meet.

As the work is necessary for the success of the new industry, I have
promised to do it, and propose to return there early next month.

12. That this island of West Caicos is suitable for the fibre cultiva-

tion is proved by the fact that in cutting the bush from the small

portion of land which the company has been able to clear, since they
were allovred to go to work a fortnight ago, several Pita plants in good
condition, and growing strongly, were found, which w^ere before hidden
in the bush, which is so thick as to be absolutely impassable. I found
that the manager of the company had his house half built, and had
some 30 acres of land in an advanced state of preparation, and he hopes
to begin early in October to set out the plants, of which they have
already upwards of 200,000, The labour for this property is drawn
from Providence Caicos (Blue Hills), the poorest Settlement in these
islands, and one in which it has hitherto been necessary to distribute
provisions to the aged and infirm almost annually, a necessity which
abundance of labour will entirely remove.

13. Having laid out the directions of the lines to be cleared for the
survey, I left West Caicos in the night for Grand Turk, a beat dead to

windward of 80 miles, much of it through very heavy seas. It took
between three and four days to do, very weary and uncomfortable work
in a small schooner, reeking of stale fruit and molasses, and swarming
with cockroaches and other insects, and yet by far the best vessel
obtainable here, and indeed the only safe one in heavy weather.

In conclusion, I may say that the result of my visit has been a
conviction that the future of the fibre industry in the Caicos Islands is

assured, if no useless obstacles or unnecessary restrictions be allowed
to harass the companies now commencing operations. The land is in
every w^ay suitable, and the management of the companies possess
energy, ability, and capital to direct them. The directors and share-
holders are not speculators, but men whose fortunes are involved in the
andertaking. Far beyond the success to individuals, however, is the
improvement to the condition of the outlving Settlements, hitherto
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tKe home of want and distress. With ami>le, steady, weJl i)aid, and con-
genial labour, always to be had for men, women, and children, for the
nature of the industry provides occupation for all, a sufficient livelihood
at least will be within reach of all who care to work, and it is not too.
much to hope that the near future may see a prosperous and contented
community replace the half starved and not much more than half
civilized "wreckers" whose names have been "a by-word and a fear"
to many an unfortunate shipmaster whose vessel has been swept by
the strong and uncertain currents on to the reefs surrounding these
cays

I have, &c.

(Signed) H. Jackson,

Comniissioner.

XLVIL-SISAL HEMP AT THE TURKS AND CAICOS
ISLANDS.

[K. B,, 1892, pp. 217^218.]

The progress made in a Sisal Hemp industry at the Turks and
Caicos Islands is discussed as follows in the Blue Book Report (Jamaica)
for 1891 :—The cultivation of the Pita (Sisal) plant has made fair pro-
gress, especially in the Caicos Islands^ and the reports from the planta-

tions, towards the close of the year, were satisfactory. Two companies,
the West Caicos Fibre Company, Limited, at West Caicos, and the East
Caicos Company, Limited, at Breezy Point, formed for the purpose of
raising pita plants and extracting the fibre, registered under the com-
panies ordinance, and there are several private plantations. A small
shipment of fibre was made to New York within the year from one of
the latter, and the first quality fetched a cent a pound more than the

second quality—an equal price to the best from Yucatan. This speaks
well for the- quality of the fibre which can be produced in these islands,

and promises a bright future for the local fibre industry.

XLVIIf "BAHAMAS INDUSTRIES.

[K. B., 1801, pp. 175-177.]

One of the most interesting circumstances connected withfjthe
economic development of the Bahamas Islands is the great attention

devoted within the last few years to the planting of Sisal hemp {Agave
Txgida var. sisalanci). In a recent report in the Blue Book for the
year 1890, Sir Ambrose Shea, K.C.M.G., the Governor of the Bahamas,
supplies the following particulars respecting this industry :

Fibre Cultivation.

Steady progress continues to be made in this industry, with increasing
faith in its value and permanence. A report of the cultivation to the
present time has been prepared by order of the Government, which,
though strictly accurate, would not convey true impressions to those at
a distance.

it
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The report speaks of 4,100 acres being already planted with

2,500,000 plants, but it states that there are also 1,300,000 plants in

nurseries, which, being in course of growth, adds .50 per cent, to the

active cultivation, making an aggregate of over 6,000 acres. Plants

are now kept much longer in nurseries to lessen the cost of weeding,

which is an expensive operation, and annually attended to after the

plants are set out in the fields.

There has been some question as to the time to bring the plantings

to maturity, but four years is now the accepted period, while plants

retained in the nurseries, as above stated, will mature in three years.

There is but little to add to former reports on this enterprise, w^hich has

passed out of the experimental stage and w^ill not probably present any

new features of interest until exports of fibre begin, which will be,

on a moderate scale, in 1892, then developing annually into proportions

of increasing importance.

The value of the fibre, like that of other products, will, of course, be

subject to market conditions from time to time, but in the natural order

of things it will ever be the main export, and, regarding all the sur-

rounding circumstances, it is difficult to see how it can fail to pay
present investors handsomely, and to be to them a source of income
less liable to fluctuations than is the case with most commercial adven-

tures. The time is now approaching w^hen the machines for separating

the fibre from the leaf will acquire practical importance ; of those now
in use none seem to meet all the requirements. Some of them clean

the fibre w^ell ; but the process is w^asteful, and the correction of this

defect is the object to be accomplished. With so great an interest at

stake, w^e must suppose inventive genius wull be found equal to the

occasion. Professor Edison has directed his attention to the matter

and he hopes he has found an effective method w^hich avoids waste.

The treatment is by a solution of crude petroleum, and this

Government are now in communication with the Professor. If the

results meet our requirements, a most important end will be attained,

wdiich will have the further advantage of enabling small cultivators to

dress their own leaves instead of being compelled to sell them at a loss

to a large neighbouring planter, who is able to procure a machine.

The process is applicable to other and most valuable interests in this

colony. Many thousands of tons of pine-apple leaves are now annually
left to waste. The fibre commands a high price, from 60/. to 80/. a ton,

for use in fine textiles. The small quantity now produced is roughly and
expensively prepared for want of a machine sufficiently delicate to extract

the tender fibre without injury. The proposed mode would seem to

meet this difficulty, as all strain or friction is avoided, and the result

of pending inquiries is looked for with great interest. The immediate
effect of successful experiment would be to turn a w^asted product into

an article of much value, adding substantially to the returns of pine-

apple cultivation, and this process may be applied to the growing crop.

It is understood that the same solution may be used many times, and, if

present hopes are realised, the petroleum will be admitted free of the

duty now imposed.
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XLIX.-SISAL HEMP INDUSTRIES,

{Agave rtgfda^ Mill.)

[K, B., 1892, pp. 21-40.J

A remarkable development of the cultivation of Sisal hemp in the
Bahamas has taken place during the last three years. The Governor,
Sir Ambrose Shea, K.O.M.G., has enlisted such widespread interest, it

might be termed enthusiasm, in the subject, that hemp-growing has
become, for the moment, one of the most prominent of the new industries

of the tropics. Frequent inquiry has been made at Kew in regard to

the plant yielding the best qualities of Sisal hemp, and information has
been sought by official and other bodies to enable them to judge of the

suitability of the plant for cultivation in other countries. The position

taken by Kew in this matter is a very simple one. The various

varieties and forms of Agave rlgida^ Mill., the species from which the

several sub-species and varieties yielding Sisal hemp arc supposed to

have sprung, have been carefully studied, and living specimens have
been added to the collections in the Royal Gardens. In this respect,

the collections of fibre plants at Kew, at the present time, are probably
as complete as any in the world.
Further than this, an effort has been made to furnish from time to

time in the Ketv Bulletin such information as could be obtained
respecting the methods of cultivation and the incidental conditions of

the industry likely to be of general interest. The Bahamas are

fortunate in possessing a soil and climate very favourable to the pro-

duction of excellent fibre. They also have the great advantage of

possessing, on the spot, immense quantities of plants of the best variety

know^n to yield Sisal hemp. This variety (botanically known as Agave
rigida var. sisalana) is of rapid growth, and is easily handled. It

* has no side teeth to obstruct or retard the process of harvesting, and
the people generally appear to have supported the action of the

Governor to such an extent that the establishment of the industry is

now within measurable distance of being accomplished.
The only drawback, so far, is the want of a machine that will enable

the planters to extract the fibre in an effective and economical maniier.
As a last resort there is the somewhat crude and clumsy machine long
used in Yucatan, but it is probable that before any lengthened period

has elapsed a machine of a more suitable character will be forth-

coming.
In the meantime, efforts are being made to establish a fibre industry

in Florida, where, more than 50 years ago, plants of Sisal hemp were
introduced and partially establislied by Dr. Perrine. A special Report
prepared by Mr. Charles Richards Dodge, of the Department of Agri-
culture at Washington [Fibre Investigations, Rejwrt No, 3, 1891],
has lately been issued on the subject. In this Report an accoimt is

given of the distribution of Sisal hemp plants in Florida and the adjoin-
ing Keys, and it is recommended to utilise these as the starting point of
a regular industry, Mr. Dodge says " what can be done in the Bahamas
I have reason to believe can be accomplished in this country [Florida]

. . . . We have the soil, the climate, and the plants. The com-
bination of capital and inventive genius with these conditions must
work out the problem, if, indeed, the question ig not already practically

** solved." A further account of the efforts made to establish Sisal

hemp plantations in Florida is given later.

fi4
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A small but promising effort is being made to grow fibre at some of

the Turks and Caicos Islands, and plants obtained from this source

and from Florida have been introduced into most of the West Indian

Colonies. .

A short acconut has been prepared mentioning most of the localities

where plants oE Sisal hemp are now found, and this account will afford

useful material for enabling those who may wish to do so to decide as to

the wisdom or otherwise of embarking in a fibre industry at the i^resent

time. At the close of the article, a statement is given of the average

price per ton obtained for Sisal hemp in this country during the last 13

years,

YUCATAN.
Information respecting the Sisal Hemp industry in Yucatan has

already been given in the Keiv Bulletin for March 1887. Since that

time an effort has been made to obtain direct from Yucatan a repre-

sentative collection of the various Agaves cultivated in that country for

fibre purposes.
Through the kind offices of the late Mr. Augustus Baker, Her

Majesty's Consul at Vera Cruz, a large plant with a tall stem and
flow^ering panicle was received at Kew in May 1890. The plant was
dead on arrival, but it has since been prepared as a museum specimen^

and is now deposited in Museum III. The dimensions of this plant are

as follows : length of stem (below the leaves) 1 ft. ; circumference of

stem 36 in. ; number of leaves on stem, 50 ; length of leaves about

4 ft. ; breadth of leaves 3^ in. ; length of peduncle 14 ft. The
branched panicle was received in an incomplete condition, but ^the

total height of the plant as now existing is about 24 ft. The w^eight

of the wdiole plant in a greea state was probably not less than 2| to

3 cwt. The leaves have the characteristic black terminal spine, and
they are furnished throughout with small black teeth about 1 inch apart.

This plant belongs probably to the variety elongata (Agave rigiday

var. elongata). It is evident that in Y^ucatan the plants cultivated for

fibre are largely composed of this variety. We learn, for instance, that

in harvesting the leaves the Indian who cuts off the leaves is followed
by an Indian Avoman, " who with a knife cuts off the spike or thorn-
" lipped end and the thorny side of the leaf ready for the machine."
In the case of leaves without teeth, such as are borne by plants of the

variety sisalana^ it would be only necessary to cut o£f the terminal
spine. Hence, while the latter variety \ ields fibre of equal if not better

quality than the variety elongata, its leaves are more easily handled,
and require less treatment during the process of harvesting.

In addition to the large plant received from Yucatan, there were
received two lots of small plants. The first of these was received on
the 31 Bt May 1890, and represented apparently about five distinct kinds.
The greater part consisted of plants of typical A. r/z/Zf/a, and a good
number of A. rigida var. sisalana. The others represented forms not
easily determinable in a small state. A set, with the exception of the

above, has been retained at Kew, and the plants will be determined
later. The others were all distributed to the Botanical Gardens at

Singapore, and to the Botanical Stations at Fiji and Antigua. Thd
second lot of small plants from Yucatan arrived at Kew on December 16,

1890. On arrival there were 30 plants dead and 11 alive. The latter

Avere, however, so small and sickly that, weakened by the cold to w^hich
they had been exposed, it was impossible to save them. This attempt

ives from Yucatan, in
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Spite of a considerable pum paid for expenses, "syas singularly un-
fortunate. It may be mentioned, however, that Merida, the head-
quarters of the hemp industry in Yucatan, possesses only an unpaid
Vice-Consul, who is but partially under the control of Her Majesty^s

Consul at Vera Cruz. It is due to the latter to state that he endeavoured
to the utmost of his power to assist this establishment ; and if he had
not been so remotely placed the result would have been far more
satisfactory.

Very little additional information, not hitherto published, has been
received respecting the Sisal Hemp (Heneqnen) industry in Yucatan.
The subject has already been very fully treated in the Kew Bulletin^

and it is only necessary to add a description (with woodcut) of the

method adopted for harvesting the leaves quoted in the Report of the

U. S. Department of Agriculture, p. 25.

"This is done by the Indians, who are almost nude, with a stroke of

the knife, or machete, at the rate of, for one hand, 2,000 to 2,500

leaves per day. Following the Indian who cuts off the leaves is an
Indian woman, who, with a knife, cuts off the spike or thorn-tipped end
and the thorny side of the leaf, ready for the machine. One foreman
was understood to say that it costs about 38 cents per 1,000 leaves to

cut, prepare, and get the leaves to the cleaning machines. On all the

large haciendas visited were little railways into the fields, upon which
on cars, drawn by mules or oxen, the henequen was taken to the mill,

and the waste was taken away."

A Sieal Hemp Plantation in Yucatan.
F

AH I

At, will be seen from the above wood-cut, a Sisal Hemp plantation

sliould be systematically laid out, and to work it economically it is

desirable it should consist of a tolerably large area. It has been insisted

in regard to fibre plantations in Florida that "small plantations . . .

"
will not PUT. A lame tract is necessary- for the economical

production of fibre, bo that the work of cutting the leaveB and
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'* shipping the fibre may be syeteniatically continued for the greater
" part of the year.'*

As the weight of the green leaves is so large in proportion to the

yield of fibre, their conveyance from distant parts of the plantation to

the factory mnet involve considerable labour and expense. For instance,

if every 100 tons of green leaves will yield only about 2^ to 3| tons of

dry marketable fibre, it is evident that an immense quantity of useless

pulp has to be conveyed to the factory and disposed of as conveniently

as the circumstances wall admit.
Fibre estates should therefore be established on moderately level

ground where light portable railways could be laid, or on moderately
sloping ground converging on a single point where wire ropes could be
used for sliding the leaves in portable bundles to the factory. The
experience gained on sugar estates in cultivating large , areas in the

tropics and in conveying heavy perishable material to a central point

w^ould appear to be generally applicable also to Sisal Hemp estates. As 1^
in sugar, so in Sisal Hemp, the advantage will ultimately rest with such
estates as are able to reduce their working expenses to the lowest point,

and compete successfully with the produce of countries like Yucatan
and the Philippines.
The SoiitJi Ainerican Journal says that "the bulk of the henequen
growm in Yucatan is sent to New York, and that the export has
grown enormously. In 1878 the total value of the export from

" Yucatan, as shown by the Custom House returns, did not exceed
" 710,121 dols., since which period it began to attract greater attention,
" and in 1878 the figure almost doubled. The following shows the
export of henequen in each year from 1878 to 1889 :

1878, 1,166,501 dols. ; 1879, 1,287,375 dols. ; 1880, 7,495,467 dols. ;

1881, 2,284,389 dols. ; 1882, 2,672,107 dols. ; 1883, 3,311,663 dols. ;

1881, 4,165,020 dols. ; 1885, 3,988,791 dols. ; 1886, 2,929,116 dols. ;

1887, 3,901,628 dols. ; 1888, 6,229,460 dols. ; 1889, 6,872,593 dols."
It is mentioned as a curious circumstance that the market price of

the fibre in New York increased almost pari passu with the increase
'of exports.

From Messrs. Crocker's American Statistics quoted in Messrs. Ide
and Christie's Monthly Circular, dated 15th January, 1892) we find
that the total importations of Sisal Hemp into the United States during
the years 1889-1891 were as follows :—1889, 237,736 bales; 1890,
230,800 bales ; 1891, 286,700 bales. Of these latter we find 10,006
bales were re-shipped to the United Kingdom. The total importations
into the United Kingdom (London and Liverpool), according to

Messrs. Ide and Christie, were 20,296 bales. It is evident from this
that the English market in regard to Sisal Hemp is comnaratively
small.

As regards Manila hemp, the result is very much the same, although
in the first instance the bulk of the shipments are received in the
United Kingdom. For instance, during the year 1891 there were
received in the United Kingdom a total of 448,000 bales of Manila
hemp. Of these there were re-shipped to the United States 175,919
bales, leaving 272,081 bales for consumption on this side. The total

receipts of Manila hemp in the United States for 1891 (direct and via
Europe) were 316,697 bales.
Taking the combined consumption of Sisal and Manila hemps

(known generally as "white hemps'') we find the relative quantities
taken on both sides of the Atlantic to be approximately as follow^s :

United States, 693,391 bales ; United Kingdom, 292,377 bales.
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Florida.
r

It is well known that plants of Sisal hemp were introduced to Florida
from Yucatan by Dr, Perrine in the years 1836 and 1837. It is to this

f
introduction that Florida and the adjoining Keys owe their present
supply of this valuable fibre plant. In a recent Report on Fibre
Investigations (No. 3, 1891) issued by the United States Department
of Agriculture, Mr. Charles R. Dodge gives a detailed account of the
distribution of Sisal Hemp plants in Florida, and he supplies some
new and interesting facts respecting their original introduction. In
illustration we quote the following paragraphs :

—

"' Mrs. Walker informs me that the first introduction of the plant from
Yucatan occurred in the years 1836 and 1837, a few plants having been
sent to the Royal Botanical Gardens of Cuba at the same time. Of the
plants brought to Florida, part were taken to Indian Key and the others
were planted upon * the Indian hunting ground,* on the borders of
Biscayne Bay. It is also stated that when these plants had multiplied
to some extent the officers at Fort Dallas, at the mouth of the Miami
River, 12 miles from this locality, were in the habit of gathering the
young ones to send to greenhouses in the north, and also to other posts,

where they were grown as ornamental plants. One of the results of
this practice was to introduce the plant into many new localities in

Florida, where it soon obtained a foothold. The plants set out on
Indian Key multiplied very fast, and a few years after the destruction
of the enterprise, and the death of Dr. Perrine at the time of the Indian
massacre, a schooner load of the young plants were gathered and taken
away, though it is not stated where they went. * • »

"From this first introduction of the Agave rigida var. sisalana into

Florida the plants spread rapidly, especially on the mainland, being
commonly transplanted to the gardens of the early settlers of south
Florida, chiefly for the sake of ornament. *

" These facts are considered worthy of mention, as showing that

while every other evidence of former cultivation has long since dis-

appeared, the Sisal Hemp, regardless of forest fires, weeds, and neglect,

still holds its own and spreads year by year. * *

• #

"In the remai*ks of Dr, Engelmann, in Appendix A,, the ^ Yaxci
form Agave 7igida, var. sisalana, is so fully described that there can be
no doubt as to the plant that is meant. The late Dr. Parry, at one time
botanist of the Department of Agriculture, found it in full bloom in

February 1871, at Key West, and on the adjacent islands, and describes

the leaves as 'pale green but not glaucous, 4 to 6 feet long, and 4 to

* 6 inches wide, generally smooth-edged, but here and there having a
* few unequal, sometimes very stout and sharp teeth.' This is the

plant introduced into Florida by Dr, Perrine, for fibre culture, and
considered by Dr. Engelmann to be 'the most valuable of the fibre-

producing Agaves.'
. " This is the form that I found growing along the entire southern

coast of Florida, on my recent sur^^ey, from Cape Canaveral on the east

side, around to Charlotte Harbour on the west or Gulf coast, and
including many of the Keys. * *

" The most interesting tract visited along this portion of the coast was
found on the point perhaps a mile below^ the railroad station and wharf
at Jupiter. Here I found a thicket of these Agaves, both the smooth
and spined varieties, many of the plants having shot up their * poles*
or flowtr stalks, which were covered with blossoms and young plants.
* * * At Juno, about 10 miles farther ^uth, at the head of Lake

b



15^

Worth 100
property of Mr. A. M* Fields, who is quite enthusiastic on the subject.

Fully 50 per cent, of his plants are not Agave sisalana, however, but

a species which was subsequently met with at many points along the

east and ^vest coast, as well as on the Keys, doubtless Agave mexicana
[since determined as A. decipiens']. At Addison's Landing, near

Cutter, T found myself on the Perrine grant, though Mr, Addison
informed me that the plants were chiefly growing on his own section.

He estimates the number of old plants at about 15,000, growing without
cultiYation, and states that these have descended from the comparatively

few plants which were on the place 25 years ago when he first

occupied the land.
*' The original planting, he states, was done by Mr. Charles Howe,

who was associated with Dr. Perrine. . He has both the spined and the

smooth-leaved varieties, but makes the interesting statement that the

latter * spreads^ much faster than the former. . As a matter of fact, I

found plants of the spined form at this place exceedingly few and far

between. * ^ * From this point I sailed southward, but found
nothing of particular interest until Upper Metecombe Key was reached

where some of the most superb plants observed on the trip were seen.

In one thicket, to which it was almost impossible to obtain access save

at the expense of torn clothing and lacerated flesh, magnificent plants

were seen, where the tips of the leaves were two feet above a man's
head,

" Indian Key, where Dr.Perrine lost his life,liesjustbeloAV,and beyond
it is Lower Metecombe. Other Keys of the group are Lignum Vitee,

Shell Key, and some lesser ones, upon all of which the true Sisal Hemp
plants are found in abundance. A very rough estimate of the old plants

in this group of Keys would be a hundred thousand, though in making
the estimate I have relied largely upon the statements of the intelligent

Bahamians living upon them. * * • Superb plants were examined
by me at Fort Myers, on the Caloosahatchie River, and at other points,

though there were no such thickets as seen on the Keys/"«

Bahamas.

The. progress made in extending the cultivation of Sisal Hemp in the

Bahamas has been already duly noticed in the Kew Biilletbi. In a

recent report published by Mr. James M. Rae, and quoted in the

Bulletm of the Botanical Department, Jamaica, No. 24, October 1891,
it is stated that 12 months ago there were 4,199 acres of land in the

Bahamas planted with Sisal Hemp, and the aggregate number of

plants actually put out was over two millions and a half. In addition .

to this it was estimated that there were over one million and a quarter
plants in nursery beds ; and from root suckers and bulbils (called pole

plants) there would be available during the ensuing six months about
*^

two million plants more. According to this estimate the total number
of Sisal plants actually existing in the Bahamas at the close of the

year 1891 would not be far short of six millions.
The distribution of the various Sisal Hemp plantations,and the methods

of cultivation pursued in the Bahamas are described in the following
extracts

:

4

/'The people of Abaco, Harbour Island, Long Island, Rum Cay,
Exuma, and Grand Bahama, where the largest number of Sisal plants

are met with, have for many years past been in the habit of making a
;

email quantity of -rope for home use, from the fibre they extracted from

1
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the leaf of the Sisal by the primitive method of bruising and macera-
tion.

" In Abaco are the * headquarters ' of the Sisal industry ; for it is on
this island, and some of its adjacent cays, that the largest cultivations in
the colony exist. Beginning at Hole-in-the-Wall, Mr. J. S. Johnson,
* ^ * has 200 acres planted with 130,000 plants, some of which,
planted two years ago, have leaves over 3 feet long. Mr. Johnson has
also two other cultivations on Abaco, namely, one at East Creek, Little
Harbour, of 25 acres, with 21,000 plants, and another at Witch Point
of 60 acres, with 31,200 plants. Cotton is being planted between
the rows of Sisal.

"The Bahama Fibre Co., Limited, of which Mr. Abbot is the
manager, has a field of 150 acres at Broad Creek with 73,000 plants,
and another field of 108 acres at Joe Creek, with 62,000 plants. These
two fields also contain 264,000 nursery plants. In addition to these
the company has purchased a cultivation at Sweeting's Village, and
another at Great Guano Cay, both of which were planted some years
ago, and are yielding thousands of pole plants (bulbils) as well as a
large number of suckers.

** Cherokee Sound has confined itself mostly to nursery planting, and.
I saw several thousands of such plants growing about this settlement.
"The Munro Fibre Company, managed by Mr. T. Trumble, com-

t menced planting in August 1889, and now have 1.100 acres planted at

Cocoa Plum Creek, with 651,000 plants, and 10 acres at Black Sound,
with 7,000 plants. In addition to the field plants, there are also about.
300,000 plants in nurseries. - :,

" The company intend to plant their fields with cotton between the

I
Sisal, and I understood Mr. Trumble to say that seed for this purpose
had already been received from one of the southern States of America.
Xhe company has also a factory at Black Sound, in which there are
five of Death & Elhvood's machines worked by a 15-horse power steam
engine. These have been employed in cleaning Sisal leaves purchased
from persons who have full-grown plants. The yield of cleaned fibre

was ascertained to be about 4 per cent., but I could not help being
struck with the large proportion of fibre that was wasted in the process.

There can be no doubt that, with the improved machinery which the
demand must necessarily cause to be produced, the per-centage of

cleaned fibre will be largely augmented.
** At Marsh Harbour * * is the handsomest Sisal field I have

seen. This was planted by Mr, Benjamin E. Roberts two years ago, and
contains 140 acres, with 107,000 plants. » • • There were at

least 25,000 suckers then in the field, and Mr. Roberts assured me
that he had already removed 47,000 suckers. This field was being
planted with dwarf cotton between the Sisal.

" At Hope Town, Mr. Thomas Russell * • • has about 20,000
plants, some of which have been growing half a dozen years, and from
these he expects to gather 100,000 pole plants (bulbils) this year, in

addition to a large number of suckers.

"Another gentleman of the same name, now residing in Nassau,
has a very fine nursery at Black Sound, containing many thousands of

young plants.

^^Propagation.—The plant is propagated in two ways, namely, from
the young plants furnished by the pole (bulbils), and the suckers which -

are thrown out from the roots. On the plant reaching maturity, a pole

15 to 20 feet in height grows out from its centre, on which a number *

of blossoms appear borne on arms which extend laterally from the



158

upper part of the pole. In abont six months after the appearance of

the pole, bulbils that develop into young plants appear, varying in

length from 2 to 4 inches, and in number from 1,000 to 2,500, and
occasionally more. They are then gathered and set out 8 or 9 inches

apart each way in nursery beds. In six months they will attain a

growth of 8 to 12 inches, and they may then be transferred to the

field,

" Suckers are plants which grow out from the roots of the parent

plant, and in congenial soil are produced in 12 to 18 months. From
this time, on to the third or fourth year, they appear in great numbers,
many plants producing as many as 20 to 30 suckers during that period ;

after this they begin to decrease, until they finally cease to appear.
** With respect to the taking up and planting of suckers, I think it

well, having regard to the speedy production of new plants, to call

attention to a method which I have seen practised with very satisfactory

results, viz., in removing a sucker from the parent plant, instead of

cutting or breaking oflE the sucker only, to uproot entirely the white

shoot at the end of which it is growing, and cut that off as near the

parent trunk as possible. This shoot will be found to be jointed like a

sugar cane. After the removal of the sucker, the shoot is cut up into

lengths of two or three joirits. These bits are then planted in nursery
beds, and in a short time each bit will produce as many suckers as there

are joints. This method has the two-fold advantage of speedily in-

creasing the supply of the new stock, and relieving the parent plant of

the support of the suckers."
''Field Planting.—The system adopted by those who have engaged

largely in planting varies. Some have planted as near as 6 feet each
way, others, 7x7, 7x8, 7x9, 8x8, and 9x9. The Munro Company
at Abaco plant three rows 8 feet apart, with 7 feet interval between
the plants, and leave a space of 12 feet between every fourth row.
The Bahama Hemp Company, Limited, under • * * Mr. Abbot,
plant four rows 8x8, leaving a distance of 12 feet between every fifth

row.
"Many planters have planted the spaces between the Sisal plants

with some other crop, either ground provisions such as pigeon-peas,
corn, &c., or cotton. This plan appears to be attended with excellent
results, and is one that I cannot too strongly recommend, provided
always that such auxiliary crops be not too thickly planted. The slight

shelter they afford seems to be beneficial to the Sisal plants in their

early growth, and tends to suppress the growth of weeds, thereby
lessening the cost of keeping clean the field, besides yielding a remune-
rative crop. Sweet potatoes should not be planted in a Sisal field, at

least not until the plants have attained a growth of a foot and a half to

two feet, as the vines very soon cover the field and completely envelop
the young plants, and retard their growth.

^'Effect of different soils and aspect on grotvtlu—1 have both read
and heard it broadly asserted that Sisal will grow and flourish anywhere,
no matter how sterile or impoverished the land may be. My observa-
tions, however, do not confirm this. I do not mean to convey the idea
that really good rich land is necessary for its successful cultivation,

but merely to remove the impression, if such there be, that the plant

will thrive in dry arid sand, or on rocky land void of soil. Worn out
* provision ' and pine-apple fields appear to be well suited to its culti-

vation, while on broken, rocky surfaces, containing innumerable
potholes' and crevices, in which is deposited the ordinary black or

red earthy th^* plant luxuriates, -
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" Crop,—The length of time required for the production of the
first cutting of leaves may, I think, safely be regarded as four years from
the time of planting. A great deal depends upon the size of the plants
when transplanted, but if they be of a suitable size, say from 12 to 15
inches, without doubt the leaves will attain a length of 4 to 5 feet, and
be fit to cut, well within the period named. I have seen thousands of
plants with leaves from 2 to 3 feet long that had been growing only two
years ; and I have also seen plants, that I was told were three years old,
from which leaves had been already cut.

*' For the present, the yield per acre with us can be only a matter of
calculation, as the industry has been so recently begun ; but sufficient

positive experience has been derived to determine this point with
approximate accuracy. The number of leaves cut from many plants
of four years growth and upwards, has given an average of -40 leaves
per plant, with an average weight of 1^ lbs. per leaf, and a yield of 4 per
cent, of clean fibre. With an average of 600 plants to the acre, and
40 leaves * * * to each plant, the yield would be 36,000 lbs. of

leaf and 1,440 lbs. of cleaned fibre. If the estimate be reduced to

35 leaves, there will be 31,500 lbs. of leaf and 1,260 lbs. of fibre, and
this is certainly a very modest estimate. To guard against all possible

disappointment, however, the yield of fibre per acre can be safely placed
at half a ton."

Considerable interest has lately been taken in endeavouring to trace

the source from which the Bahamas have received their present supply
of Sisal Hemp plants. The Bahamas Sisal (or Pita, as it is called

locally) is identical with that existing in Florida and the adjacent

Keys. We have trustworthy evidence that the Yaxci Sisal plant (the

variety with pale green and smooth or unarmed leaves, known as x4^^/t'<5

rigida^ var. sisalana) was introduced to Florida direct from Yucatan
by Dr. Perrine in 1836 and 1837, that is about 55 years ago. Full

information on the subject is contained in Senate Document^ 30, dated

Washington, March 12th, 1838 ; and in the Report of the Agri-

cultural Department at Washington for the year 1869. We gather

further particulars from Mr. Charles R. Dodge's Report on Fibre

Investigations, No. 3, 1891, recently issued by the same Department.
Mrs. Walker, Dr. Perrine's surviving daughter, states that the general

planting of
by the Government) occurred in l«lfc). i^'or tins purpose
of Bahamas people were to be brought over to Florida " to go upon

' the land to fulfil the condition of a settler upon each section. The

ii

the Perrine grant (in accordance with the conditions imposed

ernment^ occurred in 1816. For this purpose 36 families

ic

men came over to build their houses and plant their gardens prepara-

tory to bringing over their families, when they were driven or
" frightened away by the Indians, and could not be induced to return.
" It was about this time that the Agave was planted upon each section."

After the death of Dr. Perrine and the practical abandonment of the

plantations, the Agave plants spread rapidly, and they were transplanted

everywhere in gardens by the early settlers for the sake of ornament,
and possibly also to make hedges. It is also mentioned by Mrs. Walker
that a schooner load of young plants was gathered and taken^ away
but it is not stated where they went. The natural inference iB that

they were taken somewhere to the south, as it was found that they
would not grow much further north than the spot originally intended by
Dr. Perrine.
In 1871, the late Dr. Parry found the Agaves in Florida, and he

describes them as having " pale-green but not glaucous leaves^ 4 to G feet
** long, 4 to 6 inches vide, generally smooth-edged, but here and there
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** having a few unequal, sometimes very stout and sharp teeth.'' This

description exactly agrees with that of Agave rigida, var. sisalana,

Perrine, The plants were then widely distributed at Key West and the

adjacent coast. They have lately (1891) been carefully examined again

by Mr. Charles Dodge, with the result already given-

As the islands of the Bahamas are adjacent to southorn Florida, and
there was regular intercourse between the two places about the time

of the introduction of the Agave plants, it was only natural to assume
that the Agave now so abundant in the Bahamas had been originally

introduced from Florida, They had found in the southern islands a

warmer and more equable climate and had spread rapidly throughout the

Archipelago. This view has, however, been strongly contested by Sir

William Robinson, K.C.M.G., formerly Governor of the Bahamas, in

the AgricuUiiral Record of Trinidad, January 1891, p. 6. According

to his Excellency's view, the Sisal Hemp plant was introduced to the

Bahamas by the late Mr. C. Nesbitt, a former Colonial Secretary, who
" forty-five years ago, viz., in 18i5, procured from Sisal, Yucatan, a
" few hundred plants of this Agave and had them set out at his country
" residence three miles from Nassau." Further " Mr. Nesbitt was
" much struck with the vigour of the plants when grown in New
'* Providence . . .In 1851 he reduced a great number of the
" leaves of tliis plant into fibre and placed samples of them in the
** Nassau Museum. A.i the same time he sent specimens of them to

" England, and received very favourable replies in regard to their value
" from London."
Whether the whole of the Sisal plants now growing in the Bahamas

have been derived from those first introduced by Mr. Nesbitt it is now
impossible to say. It is evident, however, that this gentleman was fully

aware of their economic value, and he deserves great credit for the steps

he took to bring them into notice.

The date of Mr. Nesbitt's introduction of Sisal plants into the

Bahamas is given by Sir William Robinson as 1845. This would be

about eight years after their first introduction into Florida by Dr.

Perrine and about the time the Bahamians were engaged upon the

Perrlne grant to establish regular plantations.

This latter fact may or may not have a bearing upon the question.

There is, however, another point worthy of consideration, and it is

this : the chief variety of Agave rigida cultivated for fibre in Yucatan
is apparently not the Florida and Bahamas plant, but one with glaucous
leaves and armed with teeth. This is the form nearly always described
as growing on Sisal plantations in Yucatan, and plants of this are

almost invariably brought from Yucatan as the true thing. The plant,

with smooth leaves and of a pale green colour, was specially selected by
Dr. Perrine from his personal acquaintance with it, while Consul for

many years at Campeachy.
If Mr. Nesbitt also obtained this particular variety for the Bahamas

direct from Yucatan without the special knowledge of its occurrence
there, possessed by Dr. Perrine, the circumstance is a singular coin-

cidence.

In the meantime, however, while we accept the claims so ably put
forth by Sir William Robinson on behalf of Mr. Nesbitt, and trust

that farther investigation will confirm the fact that these islands owe
to a Bahamas man the introduction of a plant which is calculated to

produce so great an influence upon their future prosperity, the probability

is that the plants now in the Bahamas were originally obtained both

from Florida as well as through the intelligent efforts of Mr, Nesbitt,
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Turks and Caicos Islands.
These islands were once inelucled under the Bahamas, to^vhich group

they geographically belong. At present they are under the Governnaent
of Jamaica.
In the report of a visit made by the Commiesioner of Turks Island to

Lorimers on Middle or Grand Caicos in July 1889, he states :—
"Shortly after sunrise on the morning of the 10th instant I started

to walk to Boiivharra, about four miles distant, and on the way there I
visited the Pita plantations which have been established by Mr. Alfred
Stubbs, of Cockburn Harbour. This gentleman, whose grantlfather was
the last slave-owner on the Caicos, whose house still stands, owns not
less than seven to eight thousand acres on this Island (Grand Caicos)
alone, and he is by slow degrees bringing portions of this under
cultivation in fibre plants. His system has been to lease his land to
the * farmers* (or ^planters' as they call themselves) at the rate of
about two dollars per acre per annum, under the condition of their
planting so many Pita plants each year. As the land they hold gets
gradually taken up by the plants, the planters move further afield.

" By these means he has succeeded in getting not less than 300 acres
planted out, about half of which is now fit for cutting. His plants are
placed too close to each other, and have not been kept clean, but they are
strong and in good condition, and would furnish leaves from 3 to 4 feet
long. Some plants that I saiv in the village enclosures, which had
received proper attention, w^ere much finer, the leaves being stout and
well-coloured and not less than 4| feet long,

^
^\ The fibre plants planted out by Mr, Stubbs are, I believe, the true

pita.^ [Specimens have since been received at Kew, and they are
undoubtedly Agave rigida^ var, sisalana.'] They are exactly similar to
those found in Florida and the Bahamas. They have but one thorn, and
that at the end of the leaf. Thev have all been grown from imported
plants. » * #

*' The people are most anxious to start fibre cultivation on their own
account, but I could not advise them to do so, until I can see my way to
ensuring a sale for their leaves, as of course they could not buy
machinery for themselves. Although the Government have but little

land in that district fit for provision farms, they have about 2,000 acres
nt for Pita, most of which is in excellent position for affording water
carriage. This land I shall carefully preserve for the Lorimers' people,
m case I am able to induce some persons here to form a company and
^^P^rt the necessary machinery."
The further development of a fibre industry at the Caicos Islands

has been already fully described. It appears that at West Caicos Pita
plants in good condition were found growing in the bu??h. The
manager of a fibre company (lately formed) had land in an advanced

n^^oA^^
preparation for planting purposes, and he hoped in October

U^JO) to set out plants of which upwards of 200,000 were already
in hand. At East Caicos (Breezy Point) there were 15,000 to 20,000
acres suitable for Pita cultivation, and some 200 acres have been already
cleared.

Jamaica.
As might be naturally expected, there has been considerable effort

^ade to introduce plants of Sisal hemp for experimental trial in

Jamaica. The Governor of Jamaica, Sir Henry Blake, has taken a

"J^ep interest in the matter, and land has been established with fibre

plants adjoining the Hope Garden3, The plants, numbering over
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23,000, have made good progress, and the Director of the Botanical
Department is in a position to supply suckers on a large scale to those
anxious to start a fibre industry. There are large tracts of level and
accessible lands in the plains of Jamaica suitable for growing Sisal
hemp, and if the people had taken note of these circumstances some
8 or 10 years ago, they would have been able to take advantage of the
recent high prices for white rope fibres, and have realised some share
of the fortunes which have fallen to the people of Yucataa. At the

greatly altered, and the advice
given by Mr. Fawcett in regard to caution being necessary before em-
barking, at this late hour, upon a Sisal hemp industry on a large scale is
probably correct. In two or three years' time the extensive plantations
in the Bahamas will be sending their produce to the market, and this,
in conjunction with the expected increased returns from Yucatan, must
tend to lower prices, unless something very unexpected occurs to
create a greatly increased demand for Sisal Hemp.
• ^i® ®^f

P^ ^^^®^ *^ obtain Sisal Hemp plants for Jamaica are detailed
in the following extract from the Annual Report of the Botanical
Department for the year 1889 :—

-

. ^ - There is considerable demand in the island for plants
ot bisal Hemp. Three years ago I tried to obtain a supply of plants
irom Yucatan, but the planters there are so anxious to have a monopoly
ot a trade which brings them large fortunes that only through a special
request from the Colonial Secretary to the British Vice-Consul at
rrogreso was I enabled to secure one dozen plants of the kind under
ordinary cultivation (Agave rigida, var. elongata).

f ;f
mother variety {Agave rigida, var. sisalana), which is without the

teetn on the edges of the leaves, has for some years been growing in
tiie Bahamas where it was probably introduced from Florida. A
/?QQ«?'^u }-^ ^^^® ^^^^ shovfn at the Colonial and Indian Exhibition
Cibbb) by his Excellency Sir Henry Blake, then Governor of the
mnamas. i^rom a test that was made in the raihvay workshop by Mr.
1.. Mackinnon_ on this fibre extracted by Kennedy's machine, it
appeared that it is at least as valuable as any fibre previously tested,
ana moreover, the leaves being without spines on the edges, are cheaper
10 work up.

_
The Government of the Bahamas had forbidden the

moreirom lurks Island and a plantation has been formed at Hope

ntwf;i, fv ?^^,^?^^^^ has superintended the planting. It is ex-
pected that It ^vill be tound possible to import a considerable number
or tnis variety of the plant, and several applications have been received

cli^'??
P^'^^ters for supplies of suckers. Considering that the price of

be
pital in the enterpIt^cu +4. ^"''v^oiixiciiL ui capital m tne enterprise, i suuuiu.

hes tate to recommend its cultivation in any soil which is not suitable
to .t, and at the same time worthless for other cultivation."
_ A later account of the Sisal Hemp plants at Jamaica is given in the
Birlletin of the Botanical Department for October 1891, p. 15 :-

in order to encourage the planting of Sisal in Jamaica, the Govern-
ment has imported lately from Florida 25,000 plants of the same
vane y as grows in the Bahamas. This is in addition to over 51,000
already supplied to planters, and to over 20,000 planted in the Hope
gardens.

_

It is thus possible for anyone to obtain a few plants
lore^xpenment at a very small expense, or in large quantities for laying
the foundation of future fibre farms * # *» ^
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British Honduras.
As might be expected from the close contiguity of this colony to

Yucatan—the two countries, being, in fact, only separated from each
fj other by the River Hondo—plants of the henequen, or Sisal Hemp, are

fairly common in British Honduras. Some experimental plantations
have already been established in the northern parts of the colony,
in the neighbourhood of Corosal, where the climate very closely
resembles that of Yucatan. Quite recently Sir Alfred Moloney, with
that enterprising spirit which has always characterised him in dealing
with the resources of any colony v/ith which he is officially connected,
has forwarded to Kew specimens of leaves of two sorts of henequen,
and of the fibre locally prepared from them. The specimens were
labelled respectively^ '' Yaxci or Henequen verde (green henequen);" and
"Sacci (Sacqui) or Henequen bianco (white henequen)/* Both sorts
were apparently varieties of Agave rlgida^ and referable to what is known
at Kew as Agave i^igidcty var, elongata. The fibre prepared from these
leaves arrived in a somewhat soiled and damp condition owing to the
fact that it had been packed with the green leaves, which had fermented
in transit. The report made on this fibre by Messrs. Ide and Christie,
dated 17th December 1891, is nevertheless of a satisfactory character:

^' We have been favoured with your note of the 15th instant with
regard to the specimens of henequen fibre from British Honduras. We
do not make much difference, commercially, between the white and
green sorts. Both are very good style of fibre, quite of the Sisal Hemp
character, and they would be readily saleable to-day in London at 20^.
to 21Z. per ton. We think it should be possible to prepare them of a
better colour, and with this accomplished a somewhat higher price

j

Slight be obtainable. As we have mentioned in previous communica-
tions, colour is of importance in all so-called * white hemps.' Although

i

^p to the present only small lots of Bahamas Sisal have come to this
market, the colour and preparation have, as a rule, been excellent, and
producers in British Honduras should likewise give them every
attention."

Trinidad.
The following account of the introduction of Sisal Hemp plants to

Trinidad is given in the Annual Report of the Superintendent of the
Royal Botanic Gardens, Trinidad, for the year, 1891, p. 14.

^^ Fibres.-—Agave 7igida, var. sisalana.—During the year we obtained
from Messrs. Reasoner Bros., of Manatee, Florida, 10,000 bulbils of this
plant, and 2,000 from another source. Of this number, 7,700 have
been distributed to various applicants. The remainder, deducting usual
losses, are still at the gardens.

" One thousand plants requisitioned by Tobago, and two thousand
Bent to the Convict Depot, are included in the above numbers.

" The plants arrived in splendid order in the form of small bulbils, /.<?.,

small plants without roots. They were placed in beds close together
for convenience of culture, and as soon as properly rooted were trans-
planted at a wider distance, where they have thriven remarkably well.
Ibis is the plant which (it would appear from all accounts) is now
being cultivated so largely in the Bahamas, and from which such
great expectations' arise."

Windward Islands.
A good deal of interest has been shown by the Governor-in-Chief,

fair Waltei- Hely-Hutchinson, in the introduction of plants of Sisal

Windward
8895 L2
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At the Grenada Botanical Station, the Curator, in a Bulletin (No. 9

September 1891), states that "there are in cultivation about 2 acres

of Sisal Hemp. These were planted ont according to Stoddart's method,

viz., 12 feet between rows, and 10 feet in the rows, on a rocky hill-

side facing the west, and therefore fully exposed to the sun. For

the sake of experiment, to half of this cultivation light shade has

been given by planting a row of corn between the rows of Sisal Hemp,
and it is worthy of notice that the plants so shaded have made far

greater progress than those without shade. It would seem, therefore,

that although the Sisal Hemp plant may be extremely hardy, and require

no shade in its native habitat, or in those islands where it has fairly

become naturalized, yet in introducing its cultivation to these islands it

is rather an advantage to give the plant slight shade, at any rate

during the first few months of its growth,"
In the Report of the Curator of the Botanical Station at St, Vincent,

dated the 1st August 1890, it is stated that " two thousand plants of

" Sisal Hemp (presumably Agave riffuki, var. sisalana) have been
" received from Florida, One hundred and thirty of these were found
** on arrival to be perfectly useless, and 1,600 were distributed. The
*' remaining 270 were retained for the Botanic Gardens, where the
" largest plants were placed in the most suitable ground at my disposal,
** the rest being planted in nursery beds, whence later on they will be
^* transplanted."

Tn connexion with introduction of plants of Sisal hemp to St.

Vincent, it may be mentioned that in August 1890, Mr. J. H. Hart,

F?L S., Superintendent of the Botanical Gardens, Trinidad, drew
attention to the existence of an Agave in St. Vincent, in the neighbour-
hood of Calliaqua, very similar to what may be regarded as the wild
state of Agave rigIda. It was furnished with teeth and it yielded very
good fibre. Specimens of this plant are now under cultivation at Kew,
It is evidently closely allied to the Sisal Hemp plants, but the leaves

are short, and seldom exceed 1^ to 2 feet in length. The habit of the

plant closely resembles that of A. excelsa^ Jacobi. On account of the

shortness of the leaves, and the occurrence of teeth, this plant is not

likely to be in largre demand as a fibre plant in any locality where the

very long leaved and unarmed pita of the Bahamas and Florida {Agave
jv'gida, var. sisalana) is obtainable. The St, Vincent Agave has also

been noticed at Barbados, and probably it will be found in others of the

West Indian islands.

Tn the Report of the Curator of the Botanical Station at St. Lucia
for the year 1890, it is stated that '* with the view of forwarding the
" establishment of a fibre industry in the island, the Government
" undertook the importation of 5,000 plants of Sisal Hemp {Agave
'' rigida^ var. sisalana) from Florida. They arrived in good condition,
" and were at once planted in nursery beds to gain strength before the
'' final planting out. Of these plants about 700 have been already sold,

" and orders have been booked for immediate execution ; one for 1,000
" plants and the other for 600 plants."

South Europe.
Various varieties of Agave rigida are found in the South of Europe

and especially in the gardens of the Riviera, They are grown chiefly

as ornamental plants, but large quantities of suckers and bulbils would
no doubt be available if they were required for distribution to other

countries. These plants have recently been studied on the spot by
Mr. J, G, Baker, F.R.S., keeper of the herbfirinm and library at Kew,
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and a note upon them was ^iven m the Kew Bulletin for Juiuuiry 1892
1>. 4, which is reproduced below :

^' Agave rigida. Miller. This is the most valuable and most variable
of all the Agaves. It is common and quite at home in the Riviera
gardens and flowering freely. I had an opportunity of studying its

character and range of variation far better than I had ever done before,
and of seeing several forms with which I was not previously acquainted.
The commonest forms on the Riviera show the characteristic small
distant nearly black teeth, and agree very well with what have l^en
described and figured as A. Ixtli and A. Lrtlioides (Bot, Mag. t. 5893).
In Dr. Hern's garden, situated just on the French side of the boundary
gorge at St. Louis, I saw a form with leaves much thicker than usual

(1^ in. thick at the base) and forming a less dense rosette. Tlie plants
called A, Cantula and ^4. Riimphii in the Riviera gardens are forms of
A. rigida, Mr. Hanbury has just flowered a spineless form that agrees
very well with the variety sisalana of Yucatan and Florida. I am
quite satisfied now that A. HouUeth\ Jacobi, is nothing more than
undeveloped sisalana^ and the same holds good with a plant called .4.

l(evis. One panicle of this species at La Mortola was producing copious
bulbils^ The peduncle, including the rhomboid panicle, does not reach
a greater height than 12-15 feet. The bract leaves, like those of Agave
americana, are small and distant as compared with those of A.
atrovirensy
Mr, Baker expresses the opinion that Agave Icevis, Todaro (not

hrevls as given in the Handbook of Ainaryllidece)^ a plant of which he
found under that name at La Mortola is probably typical Agave rigida^
var. sisalana, A fine photograph of this was recently sent to Kew by
Dr, Todaro which is now in the Kew Herbarium, Agave Catidela-
hrum, Todaro> may on further acquaintance prove to be Agave t^igida

var. elongata.

West Africa.
In April 1890, there were received, through the Colonial Office,

specimens of leaves of an Agave from Sherbro in the colon^^ of Sierra
Leone, West Africa, known locally by the rather singularname of " Wild
Sarsaparilla/' The leaves were evidently those of one of the numerous
forms of Agave rigida. They had small, distant, black teeth, and the
terminal spine so characteristic of the species. The leaves were thin
and rigid in texture and of glaucous green colour. It is evident from
this that Sisal Hemp plants have already been introduced into some
parts of West Africa. The local name Wild Sarsaparilla cannot easily
be accounted for. The thin long roots of some Aroideas, somewhat
resembling those of Smilax, have been exported from the West Indies
as Sarsaparilla, but this is the first time that the name has been
associated with any species of Agave. It is possible that introduced
plants of Agave rigida may be found in other West African Colonies if

they were specially looked for. Their presence so far is interesting as
^howing how widely diffused many new world plants have become e\'eu
m the less accessible parts of the old.

East Indies.
The species of Agave hitherto yielding commercial fibre iu the East

Indies have proved to be either A. amencana a A. vivipara. Investi-
gations undertaken by Kew during the last three years have shown
that the Bombay (Aloe)» fibre, of which an account is given later,
IS prepared from Agave vivipara^ L. (A, Cantula, Bo.rh.) This fibre is
almost unsaleable at the present time, and is quoted (January 15th, 1892)
at As, to lis. per ton. The stock at Liverpool is given at 5,136 bales.
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Plants of the species above-mentioned, received throaglitlie India Oflfice,'

are now growing in the Kew collections. Manila aloe fibre (to be dis-

tinguished from the well-known Manila hemp prepared from Miisa
iextilis) is also apparently prepared from Agave vivipara. This is

quoted (January 15th, 1892) at lis. to 16s. per ton. Specimens of leaves

of the plant yielding this fibre were lately received from Mr. Alexander
GoUan, Her Majesty*s Consul at Manila, and the above determination
was confirmed. Fibre from Agave americana is pepared for local use

both in India and elsewhere in the East Indies. It is probable that

Agave i^igida exists only here and there as garden specimens, and we are

not aware of the occurrence of the unarmed Sisal plant Agave rigida^

var. sisalana anywhere in the east. Plants of this have lately been
distributed in small quantities from Kew to the Botanical Gardens
at Calcutta, Madras, Singapore, Ceylon, and Mauritius.

Recently about 1,000 plants were forwarded from Kew to the Botanical

Gardens at Calcutta, and the Government of India has since taken steps

to obtain a larger quantity for experimental trial in different parts of

India.

Fiji.

At the request of the Governor, Sir John Thurston, w^ho is keenly
interested in the development of new industries in this remote British

possession, plants of the various species of Agave yielding fibre have
been forwarded for cultivation at the Botanical Station at Suva. In
spite of the long time necessarily occupied in transit by w^ay of Sydney,
the plants have arrived in good order, and the reports received of their

growth is very satisfactory

Fibre Machines.
Until very recently the only machine in use in Yucatan was a clumsy

affair stated to be a native invention, called a " raspador/' Rude as this

piece of mechanism is, it ia said that a native will clean 20 leaves a

minute wdth it, though with a considerable per-centage of w^aste of fibre.

Whilst the raspador is said to have been supersed on some plantations,

it is more or less genex-ally used at the present time for extracting the

immense quantities of Sisal Hemp exported. The average work of one

machine is claimed to be 7,000 leaves per day with two feeders or

operatives.

-i _

Tticatan ''Ra='pador" Fibre Machine.

JH
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The above is a representation of one of the Yucatan machines taken
from the Report of the Department of Agriculture, U.S.A. [No. 3,
189L] The following description of it is quoted by Mr. Charles
Richard Dodge

:

.

" It is simply a wheel, like a 4-foot pulley, 6-inch face, with pieces of
brass an inch equare, and 6 inches long, running across the face about a
foot apart. This wheel runs in a heavy wooden case. When working
well it makes about 110 revolutions a minute. The leaf is put in
through a small hole in the case, and being hold by a strong clamp, is

allowed to whip downward as the wheel moves around. A heavy block,
like the brake of a car-wheel is, by lever, brought to bear on the leaf,
pressing it against the revolving wheel. In a second the pulp is

crushed and thrown into a pit under the wheel, and the fibre is drawn
back, one half of the leaf being cleaned quicker than one can follow the
motions. The leaf is reversed, and the other end cleaned in the same
manner."

In the Bulletin of the Botanical Department, Jamaica, July 1891, a
report is published of the results of experiments wath the Weicher fibre
machine at Jamaica. The machine was driven by steam power, and it

required four persons to feed it and remove the fibre.

Amongst the leaves cleaned were those of the Sisal Hemp plants,
Agave rigiday var. elongatay and Agave rigida^ var. siscdana. The
I'esults may be briefly summarised as follows : 115 leaves (weighing 185
pounds) were cleaned in 17 minutes- These yielded wet fibre weighing
20| pounds, and dry fibre weighing 8:^ pounds. The out-turn of dry
fibre per day of 10 hours would thus be about 291 pounds.
At the Bahamas an American machine known as the Albee Smith

fibre-cleaning machine was lately tried. An account given by the
United States Consul at Nassau, dated July lOth, 1891, states that

:

"Considerable difficulty was experienced in getting the machine to
run properly, owing to the fact that the steam plant used Avas defective,
and the pulley and belts were not of the proper size, width, &c. But,
despite these drawbacks, the operation of the machine was said to be
decidedly satisfactory, and nearly all present were of opinion that, under
proper conditions, the machine would very easily do all that Was
<5laimed for it, and that it was a most valuable improvement over all

other machines in use in the colony. The new machine is entirely
automatic. It grips the leaves continuously as fast as the operators
can supply them, holds them firmly during the operation of cleaning,
and delivers the fibre completely and beautifully cleaned at the further
Bide. No reversing of the leaves or any part of the machinery is re-
quired. The operator simply suppliee the leaves, and the machine
does the rest. It is said to be capable of cleaning 50,000 leaves a day,
extracting therefrom 3,000 lbs. of fibre."

It will be noticed that the exact returns are not here given. Those
claimed for the machine by the makers are evidently purely conjectund,
and, having regard to the tested results of other fibre machines, it is

impossible to attach any importance to them.
-Numerous other fibre machines have been brought before the public

dunng recent years. Some of these are of undoubted merit, but it is

evident that the expectations of cultivators of Agave plants have not yet
oeen fuHy met. The conditions existing in Yucatan, where clumsy
and wasteful machines have hitherto been adopted with apparent success,
ar^e of a peculiar character. Labour there is so cheap that cultivators
can* afford to carry on the industry under circumstances entirely
insulted to other parts of the world. IS'umerous improvements have,
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however, been lately made ia English and American machines, and

there are good grounds for believing that the problem will be ultimately

solved. The point requiring special attention is to ensure continuous

action in feeding the leaves to the machine, and so save the time and

trouble of reversing the leaves before the whole length can be cleaned.

The automatic feeding attached to some machines whereby the leaves

are presented sideways may accomplish this, but so far such an arrange-

ment has not been tested for a sufficient time to judge of its practic-

ability. The urgent demand which will soon be felt in the Bahamas
for a satisfactory means of utilising the extensive fibre plantations

established in those islands wnll call forth strenuous efforts on the part

of those interested in the subject. At Mauritius a machine for

extracting the fibre of Furcraea gigantea has been in use for some

years, and it appears to give satisfactory results. This is fully described

later. The labour in Mauritius is chiefly supplied by Indian coolies.

Market Value of Sisal Hemp.
In view of the largely increased production of Sisal Hemp in

Yucatan, and the extensive planting which is taking place in the

Bahamas, Turks Islands, Florida, and other places, it may be useful to

review the prices which have been realised by Sisal Hemp of good

quality in this country during the last 10 or 15 years. By the courtesy

of Messrs. Ide and Christie, fibre brokers, of 72, Mincing Lane, E.G.,

we are in a position to place on record the average prices per ton of

Sisal Hemp in the London and Liverpool markets for every month
during the last 13 years from 1879 to 1891, both inclusive.^ The table

attached speaks for itself. It may, however, be useful to point out that

the price per ton has been as low as 17/. 15s. (in January 1886), and

in March 1891 it rose as high as 56Z, 10^. These are the minimum
and maximum prices respectively during a period of 13 years. The
avenge prices for each of the 13 years, beginning with 1879, are as

follows :—" 24^. ; 27L ; 28?.; 28Z. ; 27/.; 21Z. ; 19?.; 21Z. ; 33?,; 37?.;

50?. ; 30?. ; 26?. The average price for the whole period is 28?. lOoJ.

nearly. Prices ruled highest during the year 1889, when the average

price was 50?. per ton. During the year 1891 the average price was

26?, per ton, or nearly one half of what it was two years previously in

1839. The last return issued by Messrs. Ide and Christie, dated the

15th January 1892, quotes Sisal Hemp, spot value, at 23?. 15^\ per ton.

The market report is, '* Sisal has again fluctuated, but closes at the

"top, and 2?. per ton higher than when we last noticed." It is

evident that the market value of Sisal Hemp has shown considerable

fluctuation of late years, »

It has already been shown that the bulk of the Sisal Hemp produced

in Yucatan is shipped to the United States. The price paid for Sisal

Hemp in the New York market during the last 13 years is therefore

necessary before we can take a complete view of the Sisal Henip industry

for that period.

So far we can only give returns of prices in the United States,

published on the 31st Ducember 1801, for the last three years as

follows :

—

1889, ^ cents, per pound (40?. per ton) ; 1890, 6 cents, to 6| cenK
(nominal) (28?. to 29?. per ton) ; 1891, 41 cents, to ^ cents. (20?. to

20?. 105. per ton).

In the meantime the complete returns kindly placed at our disposal

in regard to Sisal Hemp in this country cannot fail to be of service r—
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L.-SISAL HEMP IN THE BAHAMAS.
[K. B., 1892, pp. 141-143.]

The following interesting account of the fibre industry in the

Bahamas has been recently communicated to Kew by his Excellency
Sir Ambrose Shea, K.O.M.G., Governor of the Bahamas :

Sir Ambrose Shea, K.O.M.G., to Royal Gardens, Kbw.
Government House, Bahamas,

Dear Sir, April 11, 1892.

I HAVE asked the Crown Agents to order in the meantime six

copies of the Keiv Bulletin for this Government, and I have notified

parties wishing to become subscribers that I will have their orders

forwarded.
I notice you give a good deal of attention to our fibre cultivation.

It is really a most promising enterprise and I believe will financially

realise all reasonable expectations.

It will not become what is called a boom, for the production is

necessarily a gradual movement, but as far as the future of the industry
can be inferred from experience and existing facts, the calculations of

its progress and value may be made with an unusual degree of certainty,

so stable are its general conditions.

The growth of the plant is unfailing, it being proof against drought
and every known adverse influence. It matures fully in four years and
then yields 10 or 12 annual crops without further cultivation. The
fibre is of unsurpassed excellence, and a recent experiment shows that

it takes a dye readily, and eminent fibre merchants in London have
informed me that they only desire to be assured that they can depend
on a supply.

Such a state of facts is full of promise for the future prosperity of the
colony. The export is now beginning, and the whole for the year will

be from 150 to 200 tons. There will be an increasing quantity in the
succeeding years, and a careful estimate places the output at 14,000 tons
in 1900. At the low price of 20^. a ton this would give an export of

2S0,000Z. which, added to the normal export of the colony (130,000^.)?
makes 410,000/. eight years hence (to which the intervening years will
be a steady approach), and we thus have in view aproduction more than
three times of any in the experience of the colony.
But there is no reason why it should rest here, audit can be predicted

with as much safety as can belong to any forecasts into the future
than in ten years of the new century the industry will have reached a
result of 50,000 tons, the value of which can be readily seen.

In these estimates I have taken due account of the competition which
this colony has stimulated by its enterprise, and the price I have named
will satisfy dealers in the article that I am under the influence of all

necessary restraint in this respect. I do not think many of our imitators
will bo successful, for it requires special combined conditions of soil and
climate to produce such a fibre as ours, and in a spirit of self defence,
the Legislature has extended for five years an Act now three years in
existence, which prohibits thfe export of fibre plants from the colony.
This must affect the competition which has been spoken of, for some of
the places in question had been relying on supplies of plants from our
growers when the first prohibitory law should have expired.
The cultivation in Florida has been proposed, but this is not seriously

coBSidered by us. The plant is inferior^ wages much more than double
what is paid hure, and there is a well-known liability to frost, which is
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fatal to fibre growth. As far as tlie best informed judgment "can at
present be a guide, we have no grounds for apprehension that our
position can be seriously disturbed, or that in any conceivable conditions
in the future the fibre cultivation in this colony will be placed below the
limits of profitable adventure. The Government have restricted for ten
years the amount of Crown allotments to 100,000 acres, which embraces
the maximum product of 50,000 tons I have referred to. These allot-

ments have been widely distributed to secure for the largest possible
number of the people the advantage of employment, and a disturbance of
the labour market is also guarded against. One of the many attractions

of this remarkable industry is in the fact that strikes are all but im-
possible, for they will have no plausible basis* The crop may remain
Tinharvested for months without injury, and the good sense of the people
may be safely relied on to recognise this fact, and also to make them feel,

as they now do, that men of means coming to the colony to engage in its

fortunes are its best benefactors, and this is being brought home to

them by the improvement in their condition arising from the operations

in which capitalists have already engaged.
I am, &c.

(Signed) A. Shea.

LI -SISAL CULTIVATION IN THE BAHAMAS.
[K. B., 1892, pp. 189-190.J

The following further information respecting the Sisal Hemp or Pita

cultivation in the Bahamas is given in the Governor's Report on the

Blue Book for the year 1891 (Colonial Reports, No. 44, 1892) :

" Fibre cultivation makes very satisfactory progress, and there are now
about 8,000 acres planted out. At least 6,000 acres will be added to this

area in 1892. A larger addition would he made but that the supply of

plants of the requisite growth is yet limited. It is now ascertained that

it is not advisable to transplant from the nurseries until they are at

least one year old, and have attained to a length of 12 or 15 inches.

The nurseries, however, are in full operation, and I believe chat after

the present year the supply of plants will be equal to any supposable

demand. The adoption of the limit which restricts Crown allotments

for 10 years to 100,000 acres, assures present investors against risk of

over-production in the near future at least. The export from early

plantings has now begun, and will be about 150 to 200 tons in 1892^

and this will thereafter be an increasing quantity, but a careful estimate

shows that it will not reach beyond 14,000 to 15,000 tons up to the

year 1900. The subsequent advance will be much more rapid, but

in no reasonable view of the circumstances can the export from the

colony have a marked effect on the market for many years to come. It

is now ascertained that, with plants of fair growth, four years is the

longest time for the maturing of the plant, and it then yields an annual
crop, without further care, for 12 or 14 years. I do not approve of

cuttings
growth

tmwise methods will be carefully dealt with by the Government in the

highest interests of the colony. There is much yet to be Teamed in

connexion with this enterprise, but it is satisfactory to know that, with
our present imperfect knowledge, no serious mistakes have been fallen
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into. Experience Avill no donbt lead to a lessened expense of cultiva-

tion, especially in the matter of weeding, that has hitherfco been a large

item, but in which it noAV appears a reduction may be made. The
highly important question of labour is well guarded, and the whole

quantity of one hundred thousand acres may be brought into cultiva-

tion without strain on our present resources. The plant, being con-

fessedly the best of any known growth, a demand from abroad has set

in, and, though there are well considered doubts of its successful groAvth

in some places where an attempt to cultivate the plant is being made,

there seems no reason why any amount of competitive industry should

be encouraged, and for this and other reasons the Act passed three

years ago, to prohibit the export of plants, has now been extended
for five years more. The available supply at present is not more than

is required for the operations in the colony, which would be hampered
by outside demand, and the progress of the colony be consequently
retarded. It would be difficult to assign a limit to the future advance

of the colony from the growth of this remarkable industry. Though the

land provisionally assigned to fibre cultivation (one hundred thousand
acres) will in time yield 50,000 tons, there seems no reason why even
this great result should bar the extension of the area of production,

if the markets of the time shall admit of its profitable disposal. It is

generally thought that, from the excellence of the fibre, it will find its

way into other fields for its use besides rope-making, and recent experi-

ments prove that it takes a dye readily, indicating its adaptability to

certain fabrics, and to some extension of demand on this account.

There is the further ground for the probably strong place for Bahamas
hemp in the future, that it can be produced more cheaply than any
known fibre of equal value, and it may be inferred that it will hold its

own at least against the influence of any probable competition with
' which it may have to contend,"

LII-SISAL HEMP INDUSTRY IN YUCATAN,
[K. B., 1892, pp. 272-277.]

A general review of the Sisal Hemp industry in various parts of the
world is given in the preceding jrages. A later account of the fibre

industry in the Bahamaswas communicated to Kewby his Excellency Sir
Ambrose Shea, K.C.M.G., and reproduced in the two preceding articles.

What seems to have been required to supplement and complete these
accounts was some precise and detailed information respecting the
various machines in use in Yucatan for extracting the fibre. It was felt

that the success of the whole industry depended in a great measure upon
this one point.

At the request of Sir Ambrose Shea, Captain E. Jerome Stuart,
the Resident Justice of Long Island, was deputed to proceed to Yucatan
with instructions to study the whole subject of fibre cultivation and
production in that country, and draw a comparison between thecircum-
Btancee of Yucatan and Bahamas as regards soil, climate, and the
general healthiness of the plants. Captain Jerome Stuart gave par-
ticular attention to the character of the machinery used for extracting
the fibre, and he gives the results obtained from each machine^ This
jpart of his report will be read with interest. There are apparently no
Insuperable difficulties met with in Yucatan in extracting the fibre from
Agave leaves. The total exports of fibre from Yucatan are of the
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annual value of more than a million and a half sterling, -Mid if, as
is shown by Captain Jerome Stuart, this large and valuable indnt;try
is capable of being continuously carried on by means of machines
in regular use, there should be no diflSculty in selecting one or more of
these machines for use elsewhere. The only advantage possessed by
Yucatan is apparently that of cheap labour. The rate of pay of the
Indians on fibre estates is much below that of negroes in the West Indian
islands; but if the hisfher value of the Bahamas fibre is maintained,
lucatan would appear to possess no advantages not shared by other
countries.

Report on the Fibre Iistdustry of Yucatan addressed to Sir

Ambrose Shea, K.C.M.G., Governor of the Bahamas, by Captain
E- Jerome Stuart.

In accordance with instructions received from your Excellency on
the loth ultimo, I sailed on that date for Yucatan, for the purpose of

comparing the soil of the Bahamas and its adaptability to the fibre

industry, with the soil of that State : to find out the different species of

Agaves planted, and their liability to disease : the character of the

machinery used for extracting the Henequen fibre, and the cultivation

and general management of the crops.

When in Yucatan I visited 28 Henequen estates, and after careful

inquiry I have the honour to submit the following report

:

The Soil of Yucatan compared with that of the Bahamas.

The soil in the "fibre producing district" of Yucatan is gravelly
and stony, and varies in colour, being black, brown, and red. There are

large tracts of land in the district, similar to that on most of our islands,

and known as *' mixed land." The soil has an average depth of 8 inches,

and is underlaid by soft limestone rock, similar to that of our " Pine
Barren " lands."

The largest fibre fields in the State are to be found on this shallow
stony soil, and the yield of fibre is greater than on the deeper soil 30
miles further inland.

I could not, when looking at the fibre fields of Yucatan, doubt for a
moment that the fibre fields of this colony are equally good; and if the

growth of plants is any guarantee of the virtue contained in the soil in

Avhich they grow, I do not hesitate in saying that the soil of the Bahamas
is equally as good as the soil of Yucatan.
Any one who will look over the grounds of Fort Charlotte will see

the soil, trees, and weeds of the fibre fields of Yucatan, with this dif*

ference, that the soil there is more stony.

The Different Sorts of Agaves.

There are several species of Agaves to be found in Yucatan, but as

two only are of chief commercial value, I confine my report to those two.

T?ie Henequen.—The kind of fibre plant growing in Yucatan, and
knowm as the Sacqui or Henequen, is a different and distinct Agave
from that of the Bahama Hemp.
The plant is hardy, and has, when cultivated, an average life of 18

years; and propagates itself by sending out ^* suckers" from its rootfl.

^
This Henequen \_Agcwe riglddy var. elohgaici] requires from five to

flight years' growth to produce a marketable length (3 feet) of fibre.
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Tho leaf from which the fibre is extracted has a thorn at the point, and

spines on its edges, and averages 3^ feet in length.

The fibre of the plant is white, but being inferior to that of the

Bahama Hemp, is rated in the market at from 6^, to SL per ton

lower.*
Hi Ug

^

^isalana'] differs from the Henequen inasmuch as the leaves are

without spines on their edges; and the fibre is superior in texture. The
plant matures from two to three years earlier than the Henequen, and

hag an average life of 12 years. Like the Henequen, it propagates

itself from suckers, but is also capable of producing over 2,000 plants

from the pole that grows from the centre of the plant.

The Bahama Hemp is found both in Yucatan, where it is known
as the Yaxqui, 'and in Cuba, but it is not largely cultivated, as it

requires a more congenial climate than these countries afford. In this

colony the plant luxuriates, the length of leaf being 1^ feet to 5 feet,

weighing 1^ to 2 lbs. In Yucatan a leaf of the Yaxqui from a plant of

the same age would measure 3^ feet, and weigh 11 ounces only.

The Plant's Testacity of Life,

The Henequen and Bahama Hemp are the hardiest of all the

Agaves, Their power to withstand drought is almost incredible. I

have known plants of the Bahama Hemp to lie on the ground for

three months, exposed to the rays of the sun, and when planted to grow
with the greatest vigour.

It has never been known for these plants to be troubled with any
disease. No fungus or insect can apparently damage or affect them

;

and in 1883, when the locust devastated the State of Yucatan, the

cattle and birds died of starvation, and men w^ere on the eve of

despair, the only green living plants to be seen were the different species

of Agaves, and they are now looked upon as the salvation of the State.

Although not apparently subjected to disease, and capable of resisting

a drought of 11 months in 12, the plant is not altogether free from the
effects of sudden changes of heat and cold, and is liable to be damaged by
floods of rain immediately after a long drought, if accompanied by a sudden
fall of temperature. This happened in Yucatan in 1888, when, after a
severe drought, the rains came on suddenly, with hail and a heavy wind
from the north-west, with a fall of temperature from 89 deg. to 57 deg.,

and within one night about 90 per cent, of the plants were damaged or
blasted on the ends of the leaves, about an average of three leaves to the
plant being affected, causing a loss of 3 per cent, to 5 per cent, of leaf.

A similar change after a protracted drought happened in this colony in
March last, when a few of our farms were affected; but after cutting off

the ends of the injured leaves there was nothing more seen of the trouble,
and the plants remained healthy and strong. I am told that this fre-

quently happens in Florida, as the atmovsphere is more changeable than
in the Bahamas ; but as this colony is protected by the Gulf stream,
there is no probability of its happening here with frequency, and in
Yucatan it has happened once only in 30 years. The blast is caused by
a sudden atmospheric change over which w^e have, and can have, no'
control, and may happen at any time ; but the loss of leaf, 3 per cent.
to 4 per cent., even 5 per cent., would be so slight that it may be looked
upon with unconcern.

At date of 20th June 1892. rated at ^l, lower,
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I walked through hundreds of acres of the Heneqaeii, but beyond
noticing that a leaf here and there had a few inches dried on its end,
isimilar to what is seen in this colony and Cuba, the plants Avere per-
fectly healthy and free from disease.

- - Kind of Machinery used.
.

There are several kinds of machinery used for extracting the fibre on
the different estates.

Those cleaning less than 75,000 leaves per day use the large common
wheels^ Raspador and Barraclough ; and those cleaning from 80,000 to

; 120,000 per day use the larger and more complicated machines, the
Prieto, Villamore, Weicher, Death and Ell wood, &c.
The planters, if using one of the large machines, keep several of the

"Raspadora in reserve for use in case of accidents ; for should the large
machine break down or get out of order, leaving 70,000 or 80,000 leaves
on hand, and there be no means of cleaning them, it would involve a loss
of over 4,000 lbs. of fibre.

,^
Cleaning Machines.—The Raspador is a 54-inch *Svheel," said to be

invented and manufactured in Mexico. It requires a two horse-power
engine to run it at a steady rate of 200 revolutions per minute, at which
speed the best results are obtained. Capacity 500 lbs. dry fibre per day
of 10 hours ; requires the services of two men.
The Barraclough, constructed by T. Barraclough & Co., Man-

chester, England, is similar to the Raspador, but of superior make,
Capacity 500 to 600 lbs, dry fibre daily.
The Prieto machine is manufactured by Ping and Negre, Barcelona,

Spain ; requires a 16-horse power engine and the services of two men
and a boy. Capacity 7,000 lbs. dry fibre per day of 10 hours. Cost
4,500 dollars.

The Villamore machine, made by Krajewski and Pesant, 35, Broad-
way, New York ; requires a 15-horse power engine and the services of
two men and a boy. Capacity 6,000 lbs. fibre per day of 10 hours.
Frame made of wood. Cost 500 dollars.

The Weicher machine, constructed by J. J. Weicher, 108, Liberty
Street, New York, is fitted with a service pipe for throwing a stream of
water on the fibre as it is being cleaned, and is claimed by the inventor
to lose but 1^ per cent, only, as the leaves are fed into the machine
endwise. Requires 12-horse power engine and services of three men.
Capacity 2,500 lbs. dry fibre per day of 10 hours.
The Death and Ellwood machine, constructed by W, E. Death,

of Brixton, England, requires a 3-horse power engine to drive it ,at a
velocity of 400 revolutions per minute, and washes the fibre when
cleaning. Like the '• Weicher," the leaves are fud into the machine
endwise. Capacity 250 lbs. of dry fibre per day of 10 hours.

With the exception of the Raspador and Barraclough, all the other
machines are automatic ; they rasp the pulp from the fibre on the same
principle as the Raspador, Their wheels being smaller, require a velocity
of 500 revolutions to the minute to give good results. Beyond cleaning
a greater number of leaves, they do not appear to do better work, as the

per-centage of loss is as great in the one as the other, and the fibre is

equally as clean.
Engines and Boilers,—The engines used were from 6 to 80 horse

power, manufactured by Marshal and Son, London; Api)Ieby Bros.,

London ; Fawcett and Preston, Liverpool \ Watts, Campbell k Co,,

Newark, N.J.; H. M. Sciple, Corner 3rd and Arch Street, Philadelphia.
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The estates running CO to 80 horse-power engines have two boilers,

using them alternately every 15 days.

Press.—Most of the small estates use small screw presses, baling from

3 to 8 bales daily. The large estates, baling 16 to 30 bales daily, use

hydraulic presses, constructed by Appleby Bros., London, and Fawcett

and Preston, Liverpool.

Locomotive^ Tramivay Rails, <kc.—The locomotive cars are made of

wood, 20 feet by 4 feet. The rails are of iron with gauge 3 feet, and

sleepers of wood 2 feet apart.

Tramway trucks are of iron or wood ; they are 12 feet by 3 feet.

Rails and sleepers of iron with gauge 2 feet 4 inches, and sleepers

2 feet apart.

Locomotives and tram cars with rails are manufactured by Charles

Wood, Trees Iron Works, Middlesbrouerh, England.

Cultivation of the Agaves.

T/ie Estates,—There are 200 Henequen estates in Yucatan, varying

from 500 to 28,000 acres in extent, having a total number of 105,000

acres under cultivation, employing 12,000 Indian labourers.

The largest and best estates are on the rocky gravelly lands, and they

are valued from 100,000 dollars to 500,000 dollars each. Each estate is

managed by three principal men—the attorney, the manager, and assistant

manager. The largest of them employ locomotives for hauling in the

crop from the fields, others using tramway trucks or carts drawn by
mules or oxen.

Estates with less than 800 acres under cultivation erect one Raspador
for every 10<3 acres. Those of 1,000 acres use the large automatic

machines.
Preparing the Fields.—The size of the cultivations on the estates

range from 250 to 3,500 acres. They are laid out in fields or sections

of 50 to 200 acres, and contain from GOO to 900 plants to the acre.

When preparing the fields the land is cut during the dry season, is

then allowed to spring up, after which it is "sprig weeded," and burnt
after the first fall of rain. The stumps are cut close to the ground, so

as to be out of the way of the leaves of the plants, and to facilitate the

running of the line for planting and getting the rows straight.

Planti7ig.—The plants are "set out" on the different estates at

various distances, being 6ft. by lift., 5ft. by lift., 4ft. by lift.,

Gft. by 10 fh, 5 ft. by 10 ft., 4 ft. by 10 ft., 6 ft. by 9 ft., 5 ft. by 9 ft.,

4 ft, by 9 ft-, 6 ft. by 8 ft.

The rows are kept perfectly straight, for if they be otherwise there

would be the greatest difficulty in getting through the fields.

When planting, the labonrers have a small line with the distances at

which the plants are to be **set out" knotted on it, and a pole cut to

the length that the rows are to be apart. A man and a boy are employed
at each line. The boy drops the plants along the row^s at the distance
marked on the line, and then removes the line to the next row, dropping
the plants as before. The man does the planting, and is responsible for

the rows being straight. When coming to a rock the planter does not
turn aside, but goes on, and places the plant in the row a little beyond.
The row system facilitates weeding, admits a free current of air and

sunlight, which is necessary to harden and give strength and texture to

the fibre ; allows the labourer to cut and bring out the leaf with despatch

;

jind, what is of the greatest importance, gives room for replanting the

I
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field when the life of the old plants is about to terminate, Avhich
cannot be done if the plants are growing over the field irregularly.

Plants of less than 15 inches are not planted.

' ' - Management of the Crop.
Cutting,—In Yucatan the Henequen matures in iSve to eight years.

In the Bahamas the Bahama Hemp matures in three to fire years.
To neglect cutting the leaves after the plant is matured retards its

grow^th, which causes it to "' pole," at the appearance of wdiich the life

of the plant is ended, and the planter, after ve3,ping a few^ leaves only,
must then plant his fields afresh. On the other hand, when the cutting
is regularly attended to, the life of the plant is prolonged, the plant will
produce a greater number of leaves, and fibre of a greater length and
superior quality.

|P The plant is cut every three months, when seven to nine leaves are
gathered. The leaf is taken from the plant with a " clean cut," making
the cat down and inw^ard at an angle of 45 deg.

Cleaning.—As soon as the leaves are cut they are taken to the
machine for cleaning. The cleaning is so arranged that one-half of
the leaves to be cleaned is taken from the cuttings of tlie day previous,
and the other half from the cuttings of the same day, as in this manner
the work can be comniehced early in the morning, and steadily carried
on without waiting for leaves to be brought in from the field. The
leaves are not allowed to accumulate beyond half a day's cleaning,
for if left to dry beyond the second day they become hard, and the fibre,

when extracted, will be dark. ^'

When the Raspador is used for extmcting the fibre two operators are
required ; one stands to the left of the wdieel and the other to the right.

The operator on the left taking a leaf fastens the small end with a lever
to prevent the w^hole of it being drawn into the machine ; the larger end
is inserted and cleaned ; the other operator then hauls out and reverses
the leaf, putting in the un cleaned end, at the same time taking a turn
with the cleaned end of the leaf around a brass cleat which is fitted to

t
the machine for the purpose* and managing a brake that regulates the
pressure required for cleaning the leaf, finally drawing out the clean
fibre. In this manner 14 leaves per minute, or 8,-100 leaves, are cleaned
for a day's w^ork.

When cleaningf with the Villamore, Prieto, or other automatic

I

machines, all that 5s necessary is to lay the bundles of leaves on a plat-

form fitted for the purpose, w^hen an endless chain draws them into the
machine, the mechanism of which is so arranged that one wheel cleans

one-half of the leaf, the chain taking it along, where another wheel
cleans the other half, and then throw^s out the clean fibre at ilm opposite

end. Two men and a boy are employed at the machine, one man to

see that the leaves enter the machine on their length, and that they do
not ride one on the other ; one to attend to and regulate the machine,
and the boy to rt?ceive the fibre as it is brought out by the endless

chain.
^ _

As soon as the fibre is extracted it is dried, for if allowed to remain
witliout being exposed to the sun immediately after cleaning it becomes
dark and spotted.

Yield per Acre.—The yield of fibre from an acre of Heneq-nen is

from 1,(X)0 lbs. to 1,470 lbs. per annnm. The number of plants usually

set out in an acre is 650, giTxng an average of 33 leaves from each

plant, and from 50 to 70 lbs. of clean fibre to the 1,000 leaves. Making
an average calculation of 650 plants to the acre, 33 learee from each

8895 31
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plant, yielding GO lbs. of fibre to the 1,000 leaves, the return would be as

follows:—33 X 650 = 21,450 leaves yielding 60 x 21i^^V= l»287 lbs.

clean fibre per annum. The planters never speak doubtfully of their ^
returns, as experience shows them that their crops can be relied on with

almost complete certainty.

Cost of Working and Profits.—The planter eBtiniates his crop to

cost for cultivating, cutting, cleaning, baling and marketing from 2^
cents to 3 cents per lb. At the present price of fibre, 5 cents per lb.,

taking 3 cents as the cost of production, an acre yielding 1,287 lbs.

would give a net profit of 25 dollars.

After comparing the soil and plants of the Bahamas with that of

Yucatan, I assure your Excellency that the one compares most
favourably with the other ; and that we have in this colony every re-

quirement for the development of the enterprise, and I am most sanguine

as to the ultimate result of the Bahama Hemp industry.

fSismed) E, Jerome Stuart.

LIIL-POLING IN AGAVE PLANTS.
[K. B., 1893, pp. 315-321.]

The progress of the fibre industry in the Bahamas has been fully

noticed during the last four years in the pages of the Kew BuUetia.
At the present time the earlier plantations are approachir ^^

and it is anticipated by those interested in the subject that the export of

fibre on a commercial scale will probably begin next year.

In the meantime a question of some importance has arisen in regard
to the duration of life of the particular sort of Agave cultivated for fibre

purposes in the Bahamas.
This is botanically known as Agave rigida^ var. sisalana. It is a

dark green, smoothdeaved sort (with no marginal teeth) originally

introduced, either directly or indirectly, from Yucatan. There it is

known under the aboriginal name of Yaxci.
The plant more generally cultivated for fibre in Yucatan ia a glaucous-

leaved sort, armed with small, black, marginal teeth {Agave rigida^ var.

dongata), known locally as Sacqui. The Bahamas plant, the Yaxci,
is still also found in Yucatan, but apparently it is not specially selected
for general cultivation.

Of Agave plants, a familiar example, grown in green-houses in this

country,and sometimes put out for decorative purposes during the summer
months on lawns and terraces, is that commonly called the American
aloe {Agave americana). Such plants produce nothing but leaves for
the greater part of their life. In this state they may last for many
years. In some species there are also occasionally produced root
suckers, which afford a ready means of increasing the plant. This,
however, ia a purely vegetative reproduction. The exact life-period of
Agaves in northern latitudes may vary from 10 to, possibly, 50 years or
more. On account of this exceptional longevity amongst succulent
plants they are sometimes called Century plants. In the tropics, grown
under natural conditions, these plants seldom last longer than seven to

12 or 15 years. Sooner or later, however, Within the periods above
mentioned, and depending on the conditions under which they are
placed, they throw up a "pole" or flowering stem. On this will
successively appear the flowers, the capsules bearing seed, and possibly

m
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also numerous bulbils. In some species there are produced abundant
seeds, but no bulbils ; in others there are produced bulbils only and no
seed. The ripening of the seed or production of bulbils, whichever
may be the normal habit, brings the life of the plant to a close. After
that the whole plant withers and dies-
^Tho question raised in the Bahamas, and respecting Avhich the aid of
Kew has been sought, has reference to the exact length of time the
Yaxci (Agave rigiday var, sisalana) may be expected to last in the leaf
state. In other words, how long can the plant be made available to the
planter for the production of fibre ? The matter is naturally one of
great interest to the Bahamas people, for on it hangs the success of their
plantations. The result of the inquiry at Kew is given in the following
correspondence. It is so far satisfactory that, with care and judgment
on the part of those directly in charge of the plantations, there need be
no greater cause of anxiety in the Bahamas than has been felt during
the last 30 years in Yucatan, for plants that have poled might easily
be replaced from time to time by strong healthy "supplies" from
nurseries, and the work of the plantations need not at any time be
seriously interrupted,

Mr. Neyille Chamberlain^ to Royal Gardens, Kew.
[Memorandum.]

July 26, 1893.

Information has been received from the Bahamas of a somewhat
serious nature in reference to the Sisal industry. It will be remembered
that in the wild state these plants pole w^hen about seven years old, but
it was supposed that the cutting of their leaves when cultivated would
delay the poling and prolong the life of the j)lant, as is said to be the case
with the Yucatan variety. It is said, however, from observation of old

plants in the Bahamas, that cutting makes no difference to the life of the
plants, which seldom exceeds seven years. As four years at least are

needed for the growth of the plants before they are fit for cutting, this

only leaves between two and three years of cropping, in which the planter
must recover all the capital expended in theif cultivation. Any sug-

gestions by which the life of the plants might be prolonged and poling

prevented are invited, as the early poling will gravely affect the success

of the industry.
N. a

w

The Monbo Fibre Co., Limited, to Royal aARDEXS, Kew,
Dear Sir, Abaco, Bahamas, July 20, 189;5.

The interest shown by your department in the fibre industry of

this Colony, and the valuable information you have already aflforded in

connexion with the plant, have prompted me to submit the following
questions, which deal with points of prime importance to those engaged
in its cultivation. In fact T do not know to whom else to apply, for our
plant is undoubtedly different from that commonly grown in Tucatan,
and no one in the Bahamas seems able to speak with certainty upon the
subject under review,
Our plant, or "Bahamas Hemp" as it is now termed, is an Agave

with dark green leaves, which are spineless except for a thorn at the
tip. From all accounts it is identical with the " Yaxci " of Mexico.

1. The life of the " Sacqui," which is that generally grown in Yucatan,
is said to be from eight to 16 years after cutting has been begun. Can you
tell me whether our variety enjoys as long a life or not ?

8895 M 2
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2/Do'AgaYes put out during tlieir life a certain fixed number of

leaves, the normal quantity varying but little between plants of the same

species, or is there no regular limitation in this respect ?

- 3. If the output of leaves on a plant is variable, would cutting them

as they mature be likely to increase it, and, judging from analogy or

otherwise, ought the cutting to be made several times a year or at any

particular seasons i Also, would cutting the leaves have the effect of

prolonging the life of the plant by retarding its poling ?

It may seem strange to ask for such information when we have the

plant he'i'e growing under our eyes, but it is only now reaching the

cutting stage on most of the plantations, and where it has been longer

established there unfortunately does not seem to have been much obser-

vation bestowed upon its nature or the circumstances of its growth.

i You can easily perceive the necessity ^^e are under of obtaining a

clear understanding on the points raised in this letter, as, for instance,

when it will be advisable to reset the fields with young plants so as to

be ready to take the place of the old ones as the latter die off, and also

how to ^prolong the life and increase the yield as much as possible.

I need not say how thankfully any assistance you may kindly give in

this direction will be received.

Yours very obediently,

The Director, (Signed) J. GURDON.
• Roval Gardens, Kew.

Royal Gardens, Kew, to Mr. Austen Chamberlain, M.P.

Royal Gardens, Kov/,
Dear Mr. Chamberlain, August 18, 1893.

When your brother was last at Keiv he left with me a memo-
randum respecting the age at which plants of the Yaxci of Yucatan,
now known as the "Bahamas Pita'' or Sisal, reach their maturity.
He also asked whether anything could be done by processes of cultiva-

tion to retard the poling or the appearance of the flowering panicle,

which, it is well known, marks the duration of the life of the plant.

2. There is apparently very little reliable information obtainable in

regard to the age at which these plants flower. In fact in the w^hole of

the literature of the subject the references are very few and the language
is vague and inconclusive. In the enclosed memorandum I have given
a brief summary of what has been recently published, and it may be
oossible to draw some general conclusions from the facts therein stated.

3. The observations in regard to the Sacqui of Yucatan do not, it is

true, bear directly upon the subject. But as the Yaxci or Bahamas
Pita is only a variety of the same species it is improbable it should
differ in any marked degree from that plant. The length of time that
elapses previous to flowering in Agave plants may in some degree be
affected by soil and climate, but as a general process of growth and
with plants cultivated normally over a large area the experience in
Yucatan may not be far from what will ultimately obtain in the
Bahamas.

4. The latest information from Yucatan is furnished by Mr. Pierce,
the Vice-Consul at Merida. He states that "a Hemp plantation in
" Yucatan lasts for some 15 years." gards
the age of the individual plants. It merely shows that while some of
the original plants may pole at one age and some at another, their
places are so filled up from time to time by new plants that the whole
nndertaking receives no serious check up to about tlip fifteenth year.
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0. It appears to be recognised in Yucatan as the result of experience
(without apparently any reference to the determining causes) that
poling is encouraged amongst these plants if tlie leaves are left uncut
for any length of time after they have arrived at maturity. There is
little or no scientific basis for this opinion, and experience at the
Bahamas should be carefully recorded if tending in that direction.

6. They also believe in Yucatan that if the root-suckers which are
.abundantly thrown out around the base are allowed to remain attached
for a long period they tend to exhaust the parent plant and accelerate
the period of poling. Such suckers no doubt divert the strength of
-the parent plant, and if allow^ed to remain too long either of tw^o things
must happen—the parent plant will produce fewer and smaller leaves
or its period of maturity -will be hastened. The practical outcome of
this is the suggestion that such suckers as are necessary for snpplpng
th.e plantation should be removed when large enough into nurseries and
all others not required should be removed periodically and thrown
away.

7. Mr. Stoddart, it is noticed, records that the Yucatan people are
very particular w^hen cutting the leaves t6 cut them as close as possible

i
to the stem of the plant. In other words, they consider it undesirable

I
to leave any portion of the base of the leaf to form what is called in
tree-pruning a "snag'* on the parent plant. A certain degree of
U ^,^„ .^ 5?snag is inevitable. This, however, afterwards falls off, when dry,
leaving the central stem of the plant eventually quite clean. I am not
prepared to attach much importance to this matter in relation to poling.
It is undesirable as a matter of economy in fibre, and it may also have
some effect on the general health of the plant. It certainly would
produce an untidy appearance in the up-keep of the plantation, and
altogether the practice of close cutting the leaves should be systemati-
^cally carried out.

8. Coming now to the Sisal plant as known in Florida and the
"Bahamas, it is evident that an impression prevails both in Florida and
the Bahamas that some of these plants have flowered at about the

seventh year after planting. The instances recorded are given in the

accompanying memorandum. They are, however, not conclusive. The
exact history of the suckers before they were put out, and the treatmejit

they afterw^ards received in regard to cutting the leaves and allowing the

suckers to remain on indefinitely, are not given. All these are important
factors to be considered before an opinion can be formed. The result of

further and wider experience wall probably show that some plants may
pole at seven years, others at a later period. It is unlikely, if properly

treated, that they will all pole over a large plantation at the same time. If

the plantation is carefully watched,and fresh plants are putinimraediately
the fact is realised, or at the first sign of poling, there need be little

interference with the work of the plantation.
9. It is essential that fresh plants in large numbers be grown on in

nurseries with the view of supplying any vacancies caused by poling.

Also the pole should be cut out as'^soon as it appears above the leaves in

order that the leaves alreadv formed should be ripened before the plant

dies. This practically meaias that the plant should be kept available for

yielding fibre for nearly a year later than it otherwise would be.

10. There is another point to be briefly noticed. While it is important
that all the mature leaves be cut when they have attained full develop-

ment,.great care should be taken that the immature leaves are not also

cut. rii
leaves

tend, as mentioned above, to prolong the vegetative life of the plant
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and retard poling. Theoretically, ho^vever, there is no ground for such a

supposition. On the other hand the cutting of immature leaves would cer-

tainly have a contrary effect. The plant would be likely to be weakened
by the process, and the subsequent leaves borne by it would be smaller

and weaker. The exact period when the leaves are to be cut should be

carefully studied. As a general rule the leaves are ripening when they

are gradually falling from the erect into the horizontal position on the

plant. Also there may be some indication in the colour of the leaves.

These are, however, matters to be decided on the spot by careful and
skilful people. It is only necessary here to draw attention to them, and

to state that both the life of the plants and the quality of the fibre, in

other words, the success of the whole undertaking, may not improbably

depend upon them.

J. Austen Chamberlain, Esq., M.P.,

40, Prince's Gardens, S.W.

I am, &c.

(Signed) D. MORRIS,

[Memorandum.]

The Life of Sisal Hemp Plants.
m

There are numerous species of Agave (popularly called Aloes)
belonging to the natural order AmaryUidcw-. They are almost all

monocarpic perennials. That is, they grow on for a number of years

producing leaves only; finally they flower, and this they do but once in

their life, and that period is apparently determined by the nature of their

environment. Usually Agaves under cultivation in this country live to

a great age. On this account they are sometimes called century plants.

In their native country they live for seven to 15 years. When once
the monocarpic species have flowered and produced seeds or bulbils

(pole plants) they die. The following notes refer to the Sacqui (Ayave
rigida, .var. elongata) and to the Yaxci or Bahamas Pita {Agave rigida
var. sisaland)

:

(a.) Mr. Stoddart says, "the plant (the Sacqui of Yucatan) lasts

" . . . for at least 25 years in a cutting state, depending on the soil

" and treatment." To renew a plantation after the original plants have
become exhausted, " it is usual to plant at proper distances, by the sides
" of the old plants or between them, young shoots which three years
" afterwards (and upon the failure of old ones) will be fit for cutting."
A new field will thus " be kept up without any loss of time or suspension
of work." {Sisal Hemp, its adaptation to Jamaica, p. 4.)

{b.) Mr. Stoddart describes the poling as follows :
" This happens

when the plant has arrived at cutting age and the plants are not cut:'..." When the pole begins to come out and gains a length of about
" tliree or four feet, it is customary to cut it off close without injuring
' the leaves. These leaves will then mature and be fit to be taken off
*' before the plant dies." (I.e. p. 7.)

(c.) Poling appears to be accelerated (1) by the leaves not being cut
" whtn they have arrived at maturity, (2) by the plants being exhausted
by numerous suckers allowed to remain around their base, (3) by care-
less cutting of the leaves. Stoddart, on this latter point, says :

" If the
stump (or base) of the leaf be left of any length on the trunk it
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'' seriously injures the plant, spoils its vigour, and makes its existence a
''short oney (I.e. p. 7,)

^^

{d.) Mr. Pierce says : "A hemp plantation in Yucatan lasts for some
''15 years ... on good land the crop commences in four years
" or earlier, whilst on rocky ground from six years or more." (F. 0.
Report, 1892, p. 2.)

^

..

(.?.) Mr. Dodge, discussing the Pita or Yaxci plant of Florida and
Bahamas, remarks that in one instance, on very poor soil, he noticed
that "a long row of plants set out 10 years ago to form a boundary
" line had hardly made any growth." (Report of 0. R. Dodge on '' Fibre
Investigation in the United States." Washington, 1893, p. 21.)
Mr. C, T. McCarty of Ankona, Florida, says :

" With ua Agave sisa-
'' lana sends up its pole at seven years on our best lands.- . . , So
" far as the plant is concerned the ' poor land ' theory has no foundation
** in this locality. Our strongest and finest plants are on our best land."
(Dodge, I.e. p. 15.)

(/) Mr. Merrick Shaw, Polk County, Florida^ describes a Sisal Hem])
plant under his observation as follows :

" The original plant growing on
" the soil, of which a sample was sent, poled at seven years old. Twenty
" layers of leaves had been cut from this plant, and the lowest of those
" remaining measured 5 feet 9 inches in length by 5 inches in width at
" the broadest part. About 100 suckers had been removed from (the
" base of) this plant and planted elsewhere." (Dodge, I.e. p. 17.)

(/7-) Mr. Dodge figures and describes a plant with leaves barely a foot
long, which had thrown up a slender pole to a height of 8 feet or
more. He adds :

*' I was informed by residents on Indian Key
"that this premature blossoming of a young plant or sucker ivhile

^^yH attached to the imrcnt root is not of uncommon occurrence."
(Dodge, I.e. p. 18.)
Kew, August 16, 1893.

44
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iNote added.—The plant cultivated in Mauritius, and yielding what
is known ap Mauritius Hemp is the Green or Fcetid Aloe {Furcraea
gtgantea). The value of the exports is about 50,000?. annually.
This plant is similar to an Agave, both in appearance and habit,

and it also produces numerous bulbils or pole-plants after flower-
ing. The experience in Mauritius with regard to poling of the

Furcraea has a striking resemblance to what has been observed in

regard to the Agave in Yucatan. M. de Chazal, who has written an
account of «Ze fibre d' Aloes'' (Mauritius, 1882) states (p. 21) "that
" the plants generally pole at the age of seven or eight years ; they can,
'* therefore, be cut four or five times before poling and before it is

" necessary to replace them." On the same subject Mr. John Home,
F.L.S., late Director of Gardens and Forests in Mauritius, writes under
date of 4th September, 1893, as follows : "The life of Furcraea glgantca
" in Mauritius is from seven to 10 years ... as many of the plants
" flower three to four years earlier than others, the leaves of the seedlings
" (or pole-plants) from these are fit for cutting when the late flowering

mayplants
_, _^ ^„., _ .„...„^ „„ „ ,

" to be continuous. . . . Supplying amongst old plants should be

((

u

- time so that as the old ones die out cutting from the young ones

should begin. Over-cutting the leaves is common in Mauritius. This
iri generally held to be injurious to the plants, weakening their growth
and causing them to flower and die prematurely. People in Mauritius

1

J

I
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" say that by cutting only the mature leaves the growth of the plants is

*'not weakened, anclthus large fine leaves are obtained,yielding long fibre

" of the finest quality. But I have never heard the idea expressed that

" such a manner of cutting prolonged the life of the plant beyond what
" I might call the natural limits. It is said in Mauritius that over-cutting

" weakens the plants and causes them to flower and die prematurely, so

" it may also be said in Yucatan that cutting only the mature leaves pro-

" longs'the life of the plants to its natural limits. It comes to this, that

" what is said not to shorten the life of the plants in Mauritius is said to

"lengthen it in Yucatan—a case of arriving at the same place from
" opposite directions.'']

LIV -WEIGHER'S FIBRE EXTRACTING
MACHINE.

[K. B., 1893, pp. 141-144.]

This fibre-extracting machine is constructed by J. J, Weicher, 108,

Liberty Street, New York. It is now on trial in this country under
Mr. Weicher's supervision at the Carlton Works, Printing House Y'ard,

Hackney Road, London, N.E. The chief interest at the present

moment attached to fibre machines is based on their capability to clean

leaves of the Sisal Hemp plant, so largely planted at the Bahamas and
elsewhere. This brief report is therefore almost entirely confined to the

treatment of leaves of this sort.

Recently, accompanied by Sir Alfred Moloney, Governor of British

Honduras, I accepted an invitation to see the Weicher machine at work
on Agave leaves obtained from the Riviera. The leaves were those of

Agave cuncrlcana. They had been cut about a fortnight, and hence
they were not in the best possible condition for being experimented
upon.
The Machine.—The machine consists of a drum fitted with beaters,

and a feeding table mounted on an iron frame about 14^ feet long and

2^ feet wide. The Avhole structure is of iron, fitted with beaters

composed of a mixture of copper, aluminium and iron attached to

the drum where it comes in contact with the juice of the leaves. The
general principle of the machine is similar to the ^^Gratte" in use in

Mauritius, and the **Raspador" of Yucatan. The leaves, as in these

machines, are presented endAvise, and are cleaned by the beaters attached
to the drum. About one half of each leaf is cleaned at one time. It is

necessary to change the position of the leaf beEore the other half can be
cleaned. There is, how^ever, no reverse action, and hi this respect the
Weicher machine possesses an advantage over other machines of the
same tj'pe,

TJie Feed Table.^The feed table consists of an endless l)and
composed of flat iron laths fastened across two iron chains. The band
is fitted with iron clamps for holding the leaves in position and
presenting them to the beaters in such a position that at first about one
half of their length is cleaned. After this the leaf is carried
continuously back on the underside of the baud, and brought out so that
it can be seized by the operator and its position changed. When it is

next presented to the beaters, the uncleaned part is treated and the
whole of the fibre is then carried out and removed from the machine.
The feed table is therefore automatic, and it will carry at one time about

*
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four or five leaves. These may be any length up to ahoiit eight feet,
and the quickness of the cleaning depends very much upon the activity
and aptness of the operators.
Serving the Machine.—For regular working a man and two boys are

required. The man and one boy attend to the feeding and the changing
of the leaves, while the other boy takes out the cleaned fibre and hangs
it up to dry.

The Trial.—The machine was worked recently at intervals for
about an hour. It readily cleaned Agave leaves of various sizes, some
only half an inch thick and others between two and three inches thick.
There is an arrangement of levers to allow for yielding in case of very
thick leaves, and the machine was not clogged or stopped during any
portion of the trial. This is an important consideration. The quality
of the fibre produced was on the whole good. There was but little
waste, and none of the strands was damaged or broken. The samples
cleaned are now at Kew. Nothing has been done to them since they
left the machine.

Washing the Fibre.—Where there is an abundant supply of fresh
water, an arrangement could be made whereby the fibre might be washed
while passing nnder the beaters. This, however, is not an essential
part of the cleaning. It may be adopted or not according to local
circumstances.

Particulars of the Machine.—The following particulars were
obtained from Mr. Weicher. The total weight is 3,100 pounds (avoir-
dupois). The space occupied by the machine with feed table extended
is 14| feet long by 2^ feet wide. The power required is 10 horse-
power, giviug 500 revolutions per minute. The inventor has worked
the machine in Yucatan for a period extending over nearly three months.
One machine is still in Yucatan.

Yield of Fibre.—Mt. Weicher claims the machine will treat 10 to 12
tons of green leaves in a day of 10 hours. Allowing the leaves to yield
3 per cent, of fibre (in a prepared dry condition), this would be at the
rate of 672 pounds per day as the lowest return, with a possible return
(at 4 per cent.) of 896 pounds per day. As far as could be judged from
the recent trial these returns are not improbable. It is, however,
impossible to offer a definite opinion on the Bubject. The actual
capacity of the machine can only be determined by continuous working
on a Sisal Hemp plantation, and with operators who have become
thoroughly accustomed to it. In a Report on the Sisal Hemp industry of
^ncatan, prej^ared for the Government of the Bahamas by Captain

^ Jerome Stuart IKew Btdleti^i, 1892, p. 275], it is stated that the
Weicher machine *' requires 12 horse-power engine and the services of

"*^^ee men. Capacity, 2,500 lbs. dry fibre per day of 10 hours."
Mr. Weicher judiciously disclaims all responsibility for the capacity
here given. He prefers to indicate it by saying that the
machine will treat at the rate of 10 to 12 tons of green
leaves per day. The actual yield in dry fibre will therefore
depend upon the quality of the leaves. Mr. "VTeicher hopes to

obtain as high as 5 per cent, of dry fibre from good leaves, and he thus
estimates the out-turn per day of 10 hours at 1,120 to 1,340 lbs.

Ihese figures, it is needless to add, are given entirely on his authority,
^or comparison from actual working it may be mentioned that th^-

Yucatan Raspador (with two men) acting on leaves of Sisal Hemp will
clean about 400 pounds of di-y fibre per day. On the other hand, the
Mauritius machine (also with two men) acting on leaves of the Green
Aloe (Furcraea gigantea) will turn out only about 214 pounds of dry
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fibre per day. The difference in these returns may be due to the

different qualities of the leaves, but it is evident that, so far, neither of

these machines working on a commercial scale is able to turn out more
than 400 pounds of dry fibre per day.

The conjectural figures given by Mr. Weicher require therefore to be

received with due reserve until the performances of the machine have

been fully tested.

Summary.—I may add that I have seen moat fibre niachines that

have been brought forward and tested during the last 12 years. I am
not yet in a position to say that any machine has fulfilled all the

conditions necessary in cleaning Sisal Hemp fibre. The whole of the

Mauritius hemp (from Furcraea gigantea) exported from that island is

cleaned by the Gratte, locally made and costing about 30^ {^Kew

BuUetin, 1890, p. 98]. This has to be fed with one or two leaves at a

time, and there is considerable waste. There is also some risk to the

workpeople, who have to hold the leaves in their hands while they are

being cleaned. The Yucatan fibre is chiefly, if not entirely, cleaned by

the rough contrivance known as the Raspador, also a local machine

\_Kew Bulletin, 1892, p. 37, with woodcut]. The working of this is

slow and wasteful, but with very cheap labour the industry is apparently

very remunerative when prices are high. There is probably little

or no inducement, owing to cheap labour, to introduce improvements
in fibre cleaning in Yucatan. In the Bahamas the circumstances are

entirely different, and a satisfactory machine is indispensable. The
various machines that have hitherto sought to supplant the Gratte

and Raspador, such as the "Death machine," the *' Barraclough

machine," and others, have all turned out better qualities of fibre,

it is true, but the total yield has been small and disappointing. In

fact, taking into account the great efforts made to introduce and

popularise these machines, their extended use on a commercial scale has

made little or no progress of late years. The Weicher machine
possesses distinct merit, and it is more promising than any (so far as I

have observed) with an automatic feed table. It may be said against it

that it is somewhat heavy and intricate, and its price (not yet fixed)

must be higher than either the Gratte or Raspador. It de-

serves, however, to be tried under suitable circumstances, and those

interested in the fibre industry of the Bahamas, for instance, cannot do

better than carefully test it on the spot. The inventor would then have

an opportunity of showing its capabilities in the presence of an

unlimited supply of leaves. It is impossible to do more in this country
than form an approximate idea of its merits. It may be added that it

is claimed for the machine that it Avill clean the leaves of Bow-string
hemp (Sansevieria), Banana {Musa sapientum), and possibly also pine-

?ipple and Ramie. None of these, unfortunately, w^re available at the

recent trial.

LV -THE PEIETO FIBRE EXTRACTING
MACHINE.

[K.^B., 1S93, pp, 329-330.]

In Captain Jerome Stuart's report on the fibre industry of Yucatan,

already reproduced, mention was made of certain machines that

were being tried for the purpose of extracting fibre from the leaves of

^
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the Sisal Hemp plant or Henequen. An account of one of these
machines, knoAvn as the Weicher Fibre Extracting Machine, now on
trial in this country, is given in the last article. Another machine
mentioned was the Prieto machine. Of this Captain Jerome Stuart
jave the following brief particulars :

—" The Prieto machine is manu-
" factured by Puig and Negre, Barcelona, Spain. It requires 16 horse-
" power engine and the services of two men and a boy. Capacity,
" 7,000 lbs. of dry fibre per day of 10 hours. Cost, 4,500 dollars.''

As the value of a machine depends so entirely on its capacity, it was
desirable to obtain more precise information on this point. In the
following letter received from the makers of this machine, it will be
noticed that they claim that the machine will clean 100,000 leaves,
and turn out from 5,833 to 5,960 pounds of dry fibre per day. These
estimates of capacity prove how untrustworthy any figures must be
that are not based on actual trial. In fact, it is impossible to attach
any value Avhatever to such figures unless they are checked by some one
having a thorough knowledge of the subject and perfectly unbiassed in

his judgment

;

[Translation.]

Seiior ROMAN RoMAis^o to ROYAL Gardens, Kew.

Bear Sir,
Calle Fontanella 10, Barcelona,

November 12, 1892.

Messrs. PUIG AND Negre have sent us the printed report by
Captain E. Jerome Stuart, of the Bahamas, as well as your favour of

the 2nd instant.

These gentlemen were the first makers of our machines for extracting
fibre of Sisal and Henequen, but afterwards we set up in this city our
works for making them, having already sent about 40 machines, " Prieto

Hermanos" system, 'to the State of Merida de Yucatan (Mexico),
where they are working perfectly with favourable results for the farmers
who purchased them.
We have no photographs or drawings to send to you, but we forward

an account of the work it does compared to the old grating wheels,
power required, and price of the machine here for cash.

Hoping that this information will be useful to you for the Henequen
plantations in the Bahamas,

I remain, &c.

(for Romano Noriega y Preto)
D. Morris, Esq., FX.S. .

ROMAN ROMANO.

Comparative Statement of the difference between 12 of the present

Scraping Wheels (Raspadoras) and the La Vencedora Machine,
system " Prieto Hermanos."

People emph>yed in 10 hours* ivork.

La Vencedora. 12 Raspadoras.
1 for the feeder. ^0 scrapers (men).
2 „ carrying leaves. 7 carriers of leaves.

1 ?, receiving the fibre.

2 „ carrying it to drying room. 4 people to cari*y to drying room.
2 jy collecting the waste. 7 „ to collect waste.

8 total people employed. 38 total people employed.

30 men.
La
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Prodxiction of Fihre.

La Vencedova. 12 Raspadoms.

100,000 leaves scraped in the 100,000 leaves scraped in 12

machine gv,-e from 2o0 to 235 raspadoras give from 165 to 170

(5 arrobas (4,185 to 4,311 lbs.).

Difference in favour of the La Veucedora machine equals 6b arrobat^

(1,648 lbs.) increase per day. Cash price for machine in Barcelona,

4,500 Spanish dollars (92SL 2s. 6d) Power, 12 to 16 horse-power

(steam). Water is not required to wash the leaves. Total weight of

the machine, 9,500 kilogrammes (9 tons 7 cwts.)- >

(Signed) Roman Romano,
Barcelona.

LVI.-SISAL HEMP IN THE BAHAMAS

[K. B., 1804, pp. 189-190.]

The following information respecting a machine for extracting the

fibre from leaves of Agave rigida^ var. sisalana^ grown in the Bahamas,
will prove of considerable interest. The machines hitherto tried to

extract this fibre have not realised expectations, and some anxiety has in

consequence been felt in regard to the fnture of this important fibre-

industry. The plantations established in the Bahamas are now arriving

at such a stage that a successful machine to extract the fibre is a

matter of the greatest importance- The information supplied to the

Colonial Office by His Excellency the Governor, would appear to show
that the "Todd" machine has, so far, proved so satisfactory that it is

likely to be universally adopted in the Colony ;

Sir,

Colonial Office to Royal (tardens, Kew.
F

Downing Street, May 19, 1894.

AViTH reference to your letter of the 7th July 1893, 1 am directed

by the Marquis of Ripon to transmit to you a copy of a despatch from
the Governor of the Bahamas reporting upon a fibre-extracting machine
which is now in successful operation in that Colony,
Lord Ripon proposes to forward a copy of Sir Ambrose Shea's

despatch to the Governor of Fiji, and his Lordship Avould be glad if yon

would be good enough to add any observations which would be likely to

be of assistance to Sir John Thurston.
I am, Sec.

The Director, (Signed) EDWARD WiNGFIELD.
Royal Gai'dens, Kew.

Governor of the Bahamas to Colonial Office.

My Lord,
Government House, Nassau, N.Pm

24th April 1894.
With reference to communications, verbal and otherwise, that

I have received from the Colonial Office during the past three years, on
the subject of machines for the extraction of fibre, on which information
was desired for the Fiji Government, I have now the honour to acquaint



f

I

I

189

New York (address, Mr. J. C. Todd, Patterson, New Jersej', U.S.A.), ar
during mj late visit to the Munro plantation in Albaco, I witnessed i

your Lordship that I am at length in a position to speak definitely of a
machine that is now in successful operation in this Colony.

2, The machine in question is one manufactured by a Mr, Todd, of
and
its

performance, and have no doubt it will be universally adopted here.
It dresses the fibre perfectly and with a minimum amount of waste^aml .

though half a ton is all that a single machine will yield in a day*s work,
the principle is so sound that all that is necessary is to increase the
number to meet any required need.

3. I may observe, however, it does not necessarily follow that the
"Todd" machine will be suitable where the conditions of the plant are
not similar to ours. I am not informed of the nature of the plant at
Fiji, but it may be instructive to know that the leaves of the Bahama
plant which hold the fibre are from four to six feet long, that they are
free from gum,, and the threads separate without combing. Little
washing is needed, and the whole process of extracting, washing, and
drying is the work of one day.

r ^

The i\Iost Honourable
The Marquess of Ripon, K.6..,

I have, &c.

(Signed) A. Shea,
Governor,

&c., &c., &c.

An account, with an illustration of the *' Todd " fibre extracting
machine, is given by Mr. Charles Richards Dodge in Report No. 5,
" On the Leaf Fibres of the United States," issued by the Department
of Agriculture in 1893, pp. 25-26. Mr. Dodge states ;

^*The only new machine for cleaning Sisal hemp leaves that has been
brought to my attention, since the publication of my previous report, is

the device patented in 1892 by J. L. Acosta, and manufactured by
Joseph C. Todd, Patterson, N.J.

** The claims of the inventor are set forth as follows ;

**
' In Fig. 3 is shown clearly the arrangement of the machine for

cleaning henequen leaves without the use of crushing cylinders. The
operator seats himself before the table and lays the leaves on the feeding
chains. Care should be taken to lay the thick ends of the leaves to the

right side, with something more than half of the length of the leaf

hanging down. The chains will then carry the leaves to the holding
belts, by v^rhich they will be presented to the first scraping wheel.
The leaves having been cleaned for the greater part of their length by
the first wheel, a device placed between the two scraping wheels transfers

the clean portion of the fibre to the second holding belt, and the

remainder is cleaned by the second wheel, leaving no uncleaned or

partially cleaned portions in the middle, as is usual in other machines.
The leaves of the Pita plant need to be crushed by finely corrugated

cylinders in order to separate the fine fibres of the back of a leaf. They
should be crushed and scraped while still green and fresh, so that the

cleaning may be assisted by the juices of the leaves. Knives or

scrapers and brushes in alternation around the wheels are indispensable.

It is also desirable to have a pump to furnish water to two small tanks

fixed above the upper belts of both wheels. The water flows from these

tainks to spread the leaves on the surface of the shoes and to clean and
wash the fibres. Otherwise the fibres may be cleaned and washed after

being scraped, if it is desirable to avoid the expense of the pump and
tanks. With a single man to put the leaves on the feeding chain, and a

m

i
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boy to take away the clean fibre from the end of the machine, it is

capable of cleaning thoroughly 50,000 to 60,000 leaves in a day/ "

Mr. Dodge adds :

—

" 1 have not seen this machine running on Sisal hemp leaves, but

witnessed its work on the leaves of bear-grass {Yucca filamentosa)

furnished by the Department, the cleaning being accomplished in a

thorough manner/'

9

i

LVII -SISAL HEMP IN THE BAHAMAS.
[K. B., 1894, pp. 412-414.]

The gradual development of the Sisal hemp industry in the Bahamas
continues to be watched with a good deal of interest. It is now in a

position when exports of prepared fibre have begun to be made and its

value quoted as a regular article of commerce. An important statement

on the subject (in continuation of that in Kcw Bulletin^ 1894, p, 189)

is contained in the following extract from the Annual Report on the

Bahamas for 1893, submitted by the Governor, Sir Ambrose Shea, to

the Secretary of State for the Colonies [Colonial Report^^ Annual,

No. 110, 1894].

The export of Bahama hemp amounted in 1893 to 1,200/. as against

692/. in 1892. The area of Crown land now disposed of is 85,000

acres, while about 15,000 acres of private land are also in course of

cultivation. The quantity planted at the end of 1893 was 17,000 acres

and an annual increase of about 6,000 acres will be the rate of progress*

The history of the origin and growth of this industry has so often

been written that but little remains to be said in that regard.

It will, hereafter, be a record of increasing development and social

advancement which results now appear to be as assured as is possible

in the course of human events. As far as the welfare of the Colony is

concerned there seems to be the minimum of uncertainty, for it is not

conceivable that the value of the fibre can go below the cost of produc-

tion, though the profit, as in the case of all commercial enterprises, must
ever be an uncertain and varying quantity. The export of 1893 was
far below the expectations, though not from want of an ample supply of

the raw material.

The shortcoming was due to several causes. In the first place the

most advanced plantation, in which an American syndicate is interested,

was almost entirely neglected owing to the financial troubles in the

United States, and the low price of the fibre, consequent in a great

degree on the money stringency which lessened the desire to prepare the
product for market, Tlie business was also much delayed by disappoint-
ment in the matter of the scutching machines, which in many cases

proved useless. It is highly satisfactory to know that this difficulty is

now over, for a machine manufactured by the Todd Company of New
York has been at length found to work admirably, the fibre being
cleaned perfectly, at the smallest possible amount of waste \K€W
BuUetin^ 1894, p. 189). There can be but little doubt that this machine
will be universally adopted, as, besides its efficiency, it is cheaply
operated—a woman to feed the machine with leaves, another to remove
th^ finished fibre, being all the labour attendant on this process. It has
been for some time a subject of much thought as to how the small
cultivators were to utilise their labour where, as in the great majority of

"%
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I eases, they were too poor and their plantings too limited to admit of the
cost of a machine. A satisfactory solution, however, has now^ been found
which will be a great boon to this class and will bring the blesisings of
the industry home to the humblest peasant in the Colony. The process
is as simple as it is available to all, and consists of a slit being made in
the thick end of the leaf, ^vhen it is torn asunder, leaving the inner part
exposed, and by then soaking it in salt water, which is never far to reach,
in about a week the pulp may be removed by hand and the fibre

preserved. No waste whatever is found in this method ; and it is under-
stood that a man or woman, or grown boys or girls, may turn out from
50^ to 60 pounds of fibre as the result of a day's work. The plan is

being adopted throughout the Colony, and what was for some time
deemed a missing link is thus effectively supplied.
There has always been a certain amount of speculation as to the

effects of hurricanes on the fibre fields, and though the plants are so
hardy, the idea was in some degree a disturbing one. The question has
now been satisfactorily tested. In August last, as well as in October,
the Bahama Islands were visited with hurricanes w^hich did considerable
damage to various kinds of property. In one or two cases fibre fields,

by unusual rising of the tides, were laid under water, and it was sup-
posed that in these instances much injury had been done to the plants.
In all other fields, though exposed to the force of the storm, the plants

,
escaped without any injury, and their power of resistance was thus
established. But even in the submerged fields, the damage proved
eventually to be trifling. The leaves were much knocked about, but
they finally recovered to a great extent, and they are now being dressed,

I producing a fibre not much inferior to the best, but classed as No. 2,

i because of some small spots being discoloured w^hich detracts from
I the appearance, though not, it is believed, from the strength of the
, article.

^
Labour continues in good supply and is not likely to be a cause of

difficulty for many years. Railways are being laid down in the principal

estates, and this will be found a most profitable investment in saving
labour on the carriage of the leaves to the dressing establishment,
100 pounds of leaf yielding not more than four or five pounds of

fibre. Of the large plantations one has over 5,000 acres under cultiva-

tion, one about 3,000, one 2,000, and two others 1,000 acres each. The
smaller farms are from 200 to about 700 acres. Now that a standard
scutching machine has been accepted exports should go forward
moderately in 1804, but on a large and increasing scale in the following
and future years.
The generally accepted standard of 600 plants to the acre is now^ in

many cases being changed to 800 and in some instances to 1,000. If

ihis increased number be not found to impede harvesting by the

inconvenient crowding of the plants, the yield per acre should, of course,

be largely augmented. The estimated annual yield of a single plant is

two pounds of fibre, and thus, instead of a return of 1,200 lbs. from
the earlier planting of 600 suckers, assuming that the results are not

modified by want of room for the full development of the plants,

2,000 lbs. will be the expected yield where 1,000 plants are given to

the acre,

(Signed) A. Shea.

[Note added, Aug. 31, 189«.-"The latest information in regard to Sisal

hemp m the Bahamas is contained in the Sisal industry, by D. Morris, C.^l.&., B.Sc,
*^»6, Cohmial Eeports, MUcellanrou^^ No. 5, Bahamas, Since that time the price

^



of the fibre ha?? steadily risen. During the present year it hag reached 33L per ton.

It should be borne in mind by all interested in the industry that the market for this

fibre is liable to considerable fluctuation. Hence the cost of production must be

kept within the narroveest possible limits. It is believed that under very favourable

instances and the exercise of great economy Sisal fibre could be produced in the

Bahamas at a cost of about 6/. per ton. If this were accomplished there would

always be a profit on the lowest prices yet reached.]

LVIII.-SISAL CULTIVATION IN THE TURKS AND
CAICOS ISLANDS.

[K. B., ISOG, p. 119.]

The steps taken to establish a fibre industry in these islands were
described in the Kew Bulletin, 1890, pp. 273-278, The plants under

cultivation were determined at Kew to be identical with those grown in

the Bahamas {Agave sisalana). A further account of the industry

was given in the Kpw Bulletin, 1892, pp. 31 and 32. In the following

extract from a letter addressed to the Commissioner, Turks Islands, the

Assistant Commissioner reports that the plants are in excellent health,

and the only difficulty is the want of sufficient machines to clean^ the

leaves as they arrive at maturity. Since this report was written it is

stated that machines have been introduced, and the export of fibre is

likely to be greatly increased :

Extract from a letter from the Assistant Commissioner, Cockburn
Harbour, to Commissioner, Turks Islands, dated 31st December, 1895 :

—

*' Of the Sisal industry I cannot say much. At West Caicos it would
seem, if output be the criterion, much is not being done : what is,

would appear to bo directed to weeding, clearing and systematic culti-

vation, rather than to shipment of the clean baled products. A limited

number of the Blue Hills or Providence Cays people here get

employment. ^

" In my recent visit to the scene of the wreck of the steamship
* Dorian ' I travelled day after day for a week through these great

stix^tches under cultivation by the East Caicos Fibre Company, a

succession of regular well-ordered tracts of some 1,200 acres in all. The
growth and stages of maturity clearly enough mark the different yearly

plantings with ample roads and plant space.
"The crop is far the finest I have ever seen in the Bahamas. I

visited the cleaning sheds ; the machinery is not equal to a third of the

work to be done. Thei-e are very many leaves fit for cutting that lie

untouched, and there are more plants poling than one w^ould wi^h to see.

I suppose that the condition of the market governs the business, but

certainly there are scores of acres that require cutting.
" The labour afforded at Jacksonville in this hard year helped very

consi<lerably to alleviate the prevailing distress of the o\it-islanders."
In the Colonial Office Reports, No. 171, of 1896, it is stated that

:

"The export of sisal or Bahama hemp from the Turks and Caicos

Islands is gradually on the increase, the value declared for 1895 being
620/. With the additional and improved machinery recently put up by
each of the two companies engaged in this business, the output will

probably be much larger.'*

^ti*w ^?n4bB ^Jfr44(4
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I LIX --FALSE SISAL OF FLORIDA.

(Agave decipiens, Baker.)

[K. B., 1893, pp. 183-184.]

In the preceding pages a general account is piven of the Sisal Hemp
industry, and particulars of the distribution of Sisal Hemp plants in nearly
every part of the world. In the description of the plants found in Florida
it was pointed out that the bulk of these consisted of the best sort for libre
(Agave riglda^ var. sisalana)^ in every respect similar to the plants now
so largely planted in the Bahamas, Turks Islands^ Jamaica, and elsewhere.
Amongst the Florida plants Mr. Charles Richards Dodge, of the United
States Department of Agriculture, found here and there some plants
which were evidently not true Sisal. For instance, "at Juno, about
ten miles further south (from Jupiter), at the head of Lake Worth,
I found another fine nursery of perhaps a hundred thousand plants, the

" property of Mr. A. M. Fields, who is quite enthusiastic on the subject.
" Fully fifty per cent, of his plants are not Agave sisalana^ however,
" but a species which was subsequently met with at many points along
" the east and west coasts as well as on the Keys—doubtless Agave
" mexicanay^ At the time this was quoted in the Kew Bulletin
it \vas stated that probably this determination would require to
be verified. Since that time abundant material has been received at

Kew from Florida from Mr. Richard Dodge, and there is no doubt that

u

u

mextcana
mentioned in his report under the name of " False Sisal," was an
entirely new species. In a letter dated April 27, 1892, forwarding
specimens, Mr. Richards Dodge states :

Wash
April 27, 1892.

*'I have just received from Blscayne Bay, Southern Florida, some
blossoms of my so-called ' False Sisal,' accompanied by mature leaves
taken from the same plant. One o^ these I send you by mail to-davj

the others being in a semi-decayed condition and unfit to send. This
Is the normal length of the leaves found throughout the Biscayne Bay
region and along the line of Keys. Those at Lake Worth, wliich is

very near to Jupiter, I found with leaves at least a foot longer, in rare

instances two feet longer, though preserving the same characteristics.

I send you wi-th this a few blossoms, together with a sami)le of true

Sisal Hemp, and another of false Sisal for comparison with it. As you
will see, one is a strong, good fibre, the other is not more than half

as strong, and of different appearance."
These and other specimens hare enabled Mr. J. G. Baker, F.R.S.,

the Keeper of the Herbarium at Kew, to draw up the following

description of the plant :

Agave (Euagave) decipiexs, Baker.

^
Caudice demum 3-4-peJalj, foliis dense rosulatis ensiformibus

rigidis demum 4-pedalibus utrinque levissimlo viridibus infra medium
ad apicem sensim angustatis, facie sa-pissime concavis, spina terminali

pungente breviter decurrente, aculeis marginalibus parvis atro-castaueis

* Sisal Hemp Culture in the United States. Fibre Investigations. Report Nu. 3.

1891, p, 41,

8895 N
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deltoideo-cuspidalis/ffonbns in paniculam'amplam tliyrsoideam^dispo-

sitis, ovario oblougo, perianthii tubo brevi late infundibulari, lobis tubo

dupio longioribus, staminiliil*^ longe e'xsertls,^ stylo staminibus demmn
fequilongo.

Hab. Florida, Biscayne Bay, and Lake Worth. For all the material

from which, the plant is described we are indebted to C. R. Dodge, Esq.,

the special agent for fibre investigations of the United States Depart-

ment of Agriculture. It is the plant "supposed to be A. mexicana,'"

figured on plates 7 and 8 of his report, No. 3, issued May 1891.

Ca^^^^^ reaching a length of 3-4 feet, Avhilst .4. s/sa7a/7a, oyer the

same area, remains nearly acaulescent. Leaves densely rosuiate, verj

rigid, ensiform, reaching a length of 4 feet, broadest a little below the

middle, where they reach 3A-4 inches, narrowed very gradually to the

horny brown pungent point,*^ which is ^-| in. long, and decurrent as a

narrow brown-black line along the edge of the leaf for 3-4 inches,

narrowed also to a point above the dilated base, where they are

2^ in. broad, very smooth and apple-green on both surfaces,

not distinctly glaucous even when young, usually very concave all

down the face and convex on the back, rarely flat; marginal

prickles moderately close, deltoid, cuspidate, brown-black, not more

tlian a line long.

Pediinde with panicle about five times as long as the leaves.

Panicle 8-10 feet long, with a rather flexuose axis, and usually single

dense clusters of flowers terminating the laxly -disposed simple arcuate

branches.
Flowers arranged in dense clusters. Ovary oblong, finally 2 in. long,

I in, diani. Perianth greenish-yellow, an inch long ; tube broadly funnel-

shaped ; lobes complicate lanceolate from a dilated base, twice as

long as the tuba. Stamens 18-21 lines long, inserted at the middle of

the perianth tube ; anthers linear, ^ in. long. Style finally reaching

to the top of the stamens. •

-. -

Belongs to the section Rigidce and nearly allied to A. rigida var.

el&ngata^ Jacobi, from which it differs by its longer caudex and

concave-faced leaves, wiiich are very smooth on both sides, and not at

all glaucous even when young, broadest below the middle, and nar-

rowed very gradually to the hard point, which is decurrent for a short

distance as a narx-ow brown-black border. The fibre which it yields is

very inferior in tenacity to that of .4. sisalana. I cannot make out any
material difference bet\veen the flowers of the two species. The name
decip lens refers to the plant being cmfused so easily with the forms
of A. rigida, of which the fibre is so much more valuable that it would
lead to loss and disappointment if it were cultivated for economic
use.

J. G. Baker.

LX-BOMBAY ALOE FIBRE.
(Agave vivipara^ L.)

[K. E., 1890, pp. 50-54.]

The high prices lately obtained for white rope fibres have stimulated

their productiou m nearly every part of the world. The chief supplies

of these fibres have hitherto been obtained from the Philippines under
the name of Manila hemp (yielded bv Miisa textilis, see page 95),
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and from Yucatan under the name of Sisal hemp (yielded by one or
more varieties of Affave rigida, see page 130). Quite recently a fibre of
a somewhat similar character made its appearance in this country
under the name of " Bombay Aloe fibre." This was very imperfectly
prepared, and the price obtained for it was exceptionally low. In
fact, had it not been for the relatively large demand for white
rope fibres during the hist two years this Bombay Aloe Whrd would
be unsaleable at a price that would hardlv cover the cost of
freight.

A specimen of Bombay Aloe fibre was presented to the Museums of
Economic Botany at Kew by Messrs. Tde and Christie in 18S8, and this
led to an inquiry respecting the plant yielding it. Application w^as
made to the India Office to obtain specimens of the growing plants and
for information respecting the methods adopted for preparing the fibre.

By the action of the Secretary of State for India in Council, the plants
and full particulars respecting the preparation of the fibre have now been
received at Kew. It appears that Bombay Aloe fibre is prepared from
the leaves of Agave vivipara^ L., in a crude manner by natives, and so
far no attempt has been made to establish regular plantations.
Agave vivipara., L. (Wight Icones, t. 202-i ; A. Cantula, Roxburgh,

Flora of India, vol. ii., p. 167), the '' Bastard Aloe " of India, is a native
of tropical America, but now found widely spread through various parts
of the Old World. It is said to be commoner in Upper than in Lower
India, and especially in the North-West Provinces. It is almost unknown
in Bengal (Watt, Diet, vol, i., p. 14;]). Althou[jh resembling A. ame^
ricana somewhat in habit, it is more closely allied to .1. lurida. The
dull green leaves are from 4 to 5 feet long, rather narrow and concave,
thin but firm in texture, ending in a brown spine about half an inch
long. The teeth are sub-distant, brown and hooked, | to 1 inch ]ong.
The flowers, borne upon a tall branched flowering stem, about 20 feet or
more in height, are greenish yellow. The specific name of the plant is

derived from the fact that the flowers are often changed into bulbillae ;

these grow into plants with leaves from G to 9 inches long before they
fall and take root. " Royle states that on a rich soil the plant is vivi-

parous, while on a poor stony soil, and under a dry climate, seeds
kl

"alone are produced."
The utilisatioa of Agave vwlpani as a fibre plant on a large scale is

apparently of a very recent date. Dr. Watt, in a notice of the species,

does not refer to it as the origin of Bombay Aloe fibre, and apparently
he was tinacquainted with the fact. The only reference to the fibre i^

as follows .-—"The Oiidh Gazetteer says it is "chiefly grown as a hedge
" (plant) to keep back cattle, but in the jails good fibre is prepared
" from its leaves." Did, Econ. Prod. India, vol. i., p. 143 (1887).

As already mentioned, the Bombay Aloe fibre received in this

country is so badly prepared that it is practically unsaleable. About
200 tons were received in 1889, and we are informed by Messrs. Ide
and Christie that the stocks of former shipments have now accumulated
to the extent of 1,000 tons. The prices quoted are, good 12?.,

common 5^. per ton. As the result of investigations detailed in the

following correspondence, it appears that the fibre of Agave vivipara,
though perhaps not so good in all respects as that derived from varieties of

Agave rigida, is intrinsically of considerable merit. If properly cleaned
it would command relatively high prices. A specimen of fibre from
Agave vivipara, cleaned in this country by the Death machine, has been
valued at 25L to 30/. per ton. The diflEerence between 12/. and 30/. per
ton, due entirely to the mode of cleaning tliis fibre, is a fact that needs
no comment.

8895 K 1
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Sir,

Royal Gardens, Kew, to India Office.

Royal Gardens, Kew,
February 21, 1889.

I AM desired by Mr, Thiselton-Dyer to inform you that a speci-

men of white fibre, known in commerce as " Bombay Aloe fibre,'' has

been lately presented to the Kew Museum of Economic Botany.
2. From the character of the fibre it would appear that this is obtained

from Agave americana or an allied species, and rudely prepared by
hand. The price of this fibre is from 15-5. to IS^*. per cwt., while Sisal

hemp obtained from Agave rigida is selling at o25. to .546\ per cwt. '

3. It is Yery desirable to trace the source of this Bombay Aloe fibre.

For this purpose it is necessary to obtain specimens of the plant

yielding it.

4. Mr. Thiselton-Dyer is of opinion that as the Bombay fibre in-

dustry is apparently an established branch of trade, its value might be
greatly increased by the introduction of plants yielding the true Sisal

hemp, and by improvements in the preparation. The subject is of con-

siderable importance at the present time, as white fibres are in great

demand and sell at high prices.

5. I am therefore to suggest that the Government of India should b
moved to procure and forward to Kew specimens of leaves or smr'^

plants from which the present Bombay Aloe fibre is obtained, and full

information as to the preparation and shipping of the fibre. On receipt

of these Mr. Thiselton-Dyer will be happy to furnish a report on the

subject, which may assist the Government of India in developing what
may prove an important native industry.

J. A. Godley, Esq., C.B.

I am, &c.

(Signed) D. MORRIS.

India Office to Royal Gardens, Kew.

SlR,
Whitehall, S.W

March 2;?, 1880.

I AM directed by the Secretary of State for India in Council to

acknowledge, with thanks, the receipt of your interesting letter of the

21st ultimo, on the subject of the true source of the *' Bombay Aloe
fibre " of commerce, and to inform you in reply that a copy of the same
has been forwarded to the Government of Bombay for their information

gni

specimen
transmitted to you on receipt from Bombay.

I am, &c.
The Director, (Signed) J. A. GODLEY.

Royal Gardens, Kew.

Sir,

India Office to Royal Gardens, Kew,

India Office, Whitehall, S.W
January 21, 1890-

IN continuation of my letter of the 23rd March last, I am
directed by the Secretary of State for India in Council to forward here-

with a copy of a letter dated 13th December 1889, with its enclosure,

from the Government of Bombay on the subject of the '* Bombay Aloe
fibre " of commerce.
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The box of specimens referred to has been forwarded separately to

\
your address by carrier.

I am, &c.
(Signed) C. K Bernard,

The Director, Revenue and Statistics Department,
Royal Gardens, Kew.

]
Accompaniment to the Bombay Government Despatch to Her

Majesty's Secretary of State for India in ConnciL Xo. 52, dated 13th
December 1889.

Report by the Officiating Director, Land Records and Agriculture,
No. 2262, dated 23rd November 1889 :—
Undersigned has the honour to forward by rail a box containing six

young shoots (useful for planting) and a full grown plant of Afjave.
vivipara, the common species of Agave grown in the Bombay Presi-
dency.

2. The Aloe fibre shipped under the name of ** hemp " [or Aloe
fibre] from Bombay comes chiefly from the Bombay Karnatak and the
Central Provinces. It is not possible to ascertain from the trade returns
details of the export trade in the Aloe fibre.

3. The Bombay Aloe fibre is prepared from Agate vivipara, Agave
americana being rare. The plant grows wild, but nowhere in abun*
dance. Nor is it anywhere cultivated specially for extracting fibre.
It is chiefly used as a hedge plant in making live fences. Asa hedge
plant it is preferred to Cactus [Opuntia^ and Milk-bush [^Eiqjhorlki];
and though it requires a greater breadth than other hedge plants, it is

reported to be not injurious to plants in the vicinity. It grows w^ell

near watercourses, and this habit of the plant is put to profitable account
by using it for live fences along boundaries of survey numbers which
are subject to a rush of water. In such places it is planted close
with a view to allow water only to pass through the fence and retain
silt. When planted sufficiently close it serves as a dam and prevents
entrance of rain-water of neighbouring fields. In the Bombay Karnatak
it is the chief hedge plant along railway lines. For fencing it is planted
1 to 3 feet apart, according to the quality of the soil.

4. It is a plant of slow growth, and takes about two years before the
leaf can be cut for fibre. Its slow growth is one of the drawbacks
^Inch prevent the plant from being cultivated for fibre. The leaves
are cut from the stem and split lengthwise into thin shreds about half
an inch wdde, and bound in sheaves. In some places before they are
bundled the shreds are dried in the sun for about four days. The
sheaves are then kept soaking in a running brook, under a weight, for a
^veek or ten days, and sometimes more, or buried in sand near the
current of water in stream and river beds wherein water percolates.

When sufficiently decomposed, the leaves are taken out and washed
clean of the pulp by beating them in running water with wooden malletii,

or against a stone. After w^ashing, what remains is fibre. In Bijapur
the fibre is sometimes separated by drying the leaves and beating them
^vith wooden mallets.

5. Much of the fibre is made into ropes, which are chiefly used in

agricultural operations. The manufacture is in the hands of Mings
and other depressed castes, who make ropes of hemp, coir, &c» Kimbia
or cultivators seldom take to rope making. In the Karmatak, Advichin-
enera, a wandering tribe, have of late taken to rope-making.
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^_ Royal Gardens, Kew, to India Office.

?i

Sir,
"VTiTH reference to my

subsequent correspondeuce oa the subject of Bombay Aloe fibre, I am
desired by Mr. TIiiseltou-Dyer to inform you that the specimens of

plants from India, advised in your letter of the 21st ultimo, have been

duly received at Kew.
2. These specimens confirm the fact that the Bombay Aloe fibre of

commerce is prepared from the leaves of Agave vivipara^ L., an

American species of Agave now widely distributed throughout sub-

tropical and tropical parts of the Old World and some parts of India.

From the interesting report of the Officiating Director of Land "Records

and Agriculture (Bombay), we gather that the fibre is extracted by
certain depressed castes of natives by very crude and destructive

methods, and that so far no attempt has been made to cultivate the

plant for fibre. They are chiefly used as hedge plants, and are

*' nowhere at present in abundance.
3. It is evident, however, that the plants exist in Bombay in sufficient

quantity to supply several hundred tons of fibre received in this country.

After a consideration of the facts noted below, it might be found advisable

to cultivate this species of Agave on waste lands in Bombay entirely

for the sake of its fibre ; or the Sisal hemp plant, Agave rigida, var.

simlana might be introduced on a large scale. This latter yields the

most valuable fibre of any derived from species of Agave, and there is

little doubt it would thrive equally well in India, The important fibre

industry of Yucatan, created entirely within the last 20 years, is now
of the annual value of about three-quarters of a million sterling. India

has, therefore, good grounds for devoting attention to an industry which
so far has established itself on a moderate scale in spite of adverse

circumstances,

4. In order to test the quality of the fibre produced by Agave vivipara
when cleaned by machines similar to those in use for the preparation of

Sisal hemp in Yucatan and the West Indies, a few of the broken leaves

about a foot to two feet in length, taken from the larger plant received
at Kow, were forwarded to the Death's Fibre Machine Company, U7,
Leadenhall Street, E,C, A sample of the fibre obtained by passing the

loaves through the Death machine is forwarded herewith (marked A) ;

while, for purposes of comparison, a sample of the ordinary Bombay
Aloe fibre, as it comes into the London market direct from India, is also

enclosed (marked B),

5. Tlie great difference in quality and value between these two samples
are well given in a report prepared by Messrs. Ide and Christie, a copy
of which is herewith attached. The value of the machine-cleaned fibre

ranges, according to length, from 25?. to 30L per ton. The ordinary
Bombay Aloe fibre, cleaned by hand, is worth only from 5/- to 12/. per

ton. These figures fully bear out the opinion offered in my letter of the
21st February 188^), that the Bombay Aloe fibre industry was capable of

being greatly improved. At the present time there are in stock in this

country 1,000 tons of Bombay Aloe fibre, which, prepared roughly by
hand, will only realise (if sold) about 8,000Z., a price that will probably
hardly pay expenses- If this fibre had been cleaned by machinery, and
presented in the condition of the sample marked A, it would realise

about 27,000^., or more than three times its present value. It appears
possible, therefore, without any extension of the present Agave plants

Royal Gardens, Kew,
February 14, 1890.

letter of the 21st February 1889, and ^
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in Bombay, to increase to a very appreciable extent tlie return on the
shipment of Aloe fibre from the Presidency.

6. Mr, Thiselton-Dyer has little doubt that the facts herein stated
Avill prove of considerable interest to the Government of India, and they
deserve to be widely known amongst those concerned in the Bombay
Aloe fibre industry.

I am, &c.
J. A, Godley, Esq., C.B. (Signed) D. MORRIS.

[Enclosure.]

Messrs. Tde a?cd Christie to Royal Gardens, Kew,

Dear Sir,
72, Mark Lane, E.G.,

Febrnary 6, 1890.
We have your favour of the 4th inst, with samples of fibre

extracted by Death's process from the leaves of Agave vivijmra. This
in an excellent fibre, of fair strength, fine colour (which, however, may
change somewhat under continued exposure to the air), and were it

three times as long would be worth 30^. per ton to-day in London ; if

hvice as long 21

L

; and, as it is, it may be valued at 25?.

The ordinary *' Bombay Aloe " of commerce presents a very different
appearance to your specimen, as, perhaps, samples in your Museum may
show. Its value to day is good 121., common oL per ton.

Yours, &c.
D. Morris, Esq., M.A., F.L.S. (Signed) IDE AND Christie.

LXI -BOMBAY ALOE FIBEE -(continued.)

(Agave vivipara, L.)

[K. B., 1892, p. 283.]

In the previous article, an account is given of a fibre

known in commerce as Bombay Aloe Fibre prepared from Agave
vivipara. It appears that there is a variegated form of this plant in

India, and recently through the kindness of Mr. G. Marshall Woodrow,
Lecturer on Botany at the College of Science, Poena, several living

specimens were obtained for the Kew collections. In forwarding the

specimens Mr. Woodrow supplied the following interesting Informa-
tion :

WOODHO^V

Dear Sir,

College of Science, Poona,
1892

pleaspr

intimating despatch by parcel post of a box containing nine Agave
vivipara variegaia plants, with a mature leaf, and a branch with
flowers of the typical plant of this variety.
There are two distinct forms of Agave vivij^ara^ one has leaves

attaining 4^ feet in length by 2| inches in brea.lth at the broadest part,

which is near the centre; the other attains 2| feet in length, but
is generally much shorter, it is of the same breadth as the other variety

but somewhat thicker. The flowers are the same in both. The
Marathee name is GuiaL



200

The plant you refer to as having been received from the Bombay
Government in 1890 is of the long-leaved variety ; the one I send now
is a variegated form of the short-leaved variety, it is a very ornamental

plant.

I will be glad to send you a large number if you can make use of

them, and can give a small plant of the Sisal Hemj) in exchange ; such

pkints thrive in this climate, I have lately received two very small

offsets of a ];)lant said to be Sisal Hemp, but I am doubtful of their

identification.

The two varieties of Agave vivipara are grown as fences occasionally

throughout South India, but are not found in forest lands or grown as

field crops. I made experiments in growing the long-leaved variety

as a field crop some years ago, but found that at the then price of the

fibre it would be very unprofitable to grow this crop where Sunn
{Grotalaria juncpd) or Ambadee {Hihiscus cannabiniis) would thrive.

I am much interested in your statement that Agave vivipara is the

Bombay Hemp. That name is not known here, I presume it is the

London maiket name, I had not learned it, as the Kew Bullelfn does

not reach me^ except the part that gives the list of seeds available for

distribution.

Yours, &c.

The Director, (Signed) G. MARSHALL WOODRO^^
Royal Gardens, Kew,

LXII.-MANILA ALOE FIBRK
{Agave vivipara, L.)

[K. B., 1893, pp. 78-80.]

This is the comniei'cial name given to a fibre exported from Manila
in moderate quantities, but quite distinct in its etiaracter and origin

from the Manila hemp of commerce. This latter is, as is well known,
obtained from a wild banana of the Philippines Musa textilis.

The origin of the Aloe fibre w^as apparently unknown. It was, however,
regularly met with in commerce, although the price realised for it was
always much below that paid for various sorts of Manila hemp.

Sir,

Royal Gardens, Kew, to Foreign Office.

Royal Gardens, Kew,
October 8, 1890.

I AM desired by Mr. Thiselton-Dyer to inform you that a sample
of " Manila Aloe Fibre " has recently been presented to the Museums
of Economic Botany at Kew, and a portion of this sample is enclosed
herewith. This Aloe fibre comes regularly into the London market,
and is quoted as worth about 14?. to 16/. per ton.

2. The plant yielding this fibre does not appear to be known in this
country. It is evidently quite distinct from Musa textilis, yielding
ordinary Manila hemp. Probably it is a species of Agave, allied to

that yielding the Sisal hemp of commerce.
3. In order to determine the plant exactly, Mr. Thiselton-Dyer would

be glad if the Secretary of State would approve of a reference being made
on the subject to Her Z^Iajesty's Consul at Manila, with a request that one

I
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or two moderately large leaves of the plant be forwarded in a dry box
to this establishment In the case of Agave leaves, it may be mentioned
that they travel very well if packed in a perfectly dry state without soil
or any other material. If the box is pierced with holes to afford
ventilation all the better. It would add to the interest of the specimens
if the Consul could add a few words in regard to the methods employed
in preparing the fibre.

I have, &c.
Sir Villiers Lister, K.C.M.G., (Signed) D. MORRIS.

Foreign Office.

Sir,

Foreign Office to Royal Gardens, Kew.

With reference to your
Foreign Office, July 7, 1891.

directed by the Marquis of Salisbury to request you to inform Mr.
Thiseltou-Dyer that Her Majesty's Consul at Manila reports that he
has forwarded to Kew Gardens, under the charge of Captain Wilson,
of the S3. " Barden Tower/* a small box containing a few leaves of the
Manila Aloe plant (Maguay).

I am, &c.
The Assistant Director, (Signed) James Ferguson.

Royal Gardens, Kew.

Mr. Consul GOLLAN to ROYAL GARDENS, Kew,

British Consulate, Manila,
Sir, . May 20, 1891.

I BEG to inform you that, under directions from the Foreign Office,

I, this day, forward to you a small boK containing four leaves of the

Manila Aloe (Maguay), which I trust may arrive in good condition and
answer the purpose you have in view. I enclose a few notes from Mr.
Osmond, a gentleman who is a considerable expert in such matters, as to

the preparation of the fibre.

I send, in the same box, a small specimen of rope of great strength

and durability made from another fibre called '' Cabo Negro."^
I am, &c.

(Signed) Alex. Gqllan,
Her Majesty's Consul,

W. T. Thiselton-Dyer, Esq., C.M.G,, F.R.S.,

Director, Royal Gardens, Kew.

[Enclosure.]

Preparation of Maguay Fibre.

The leaf is first soaked in w^ater imtil it becomes quite soft and pulpy,

which takes place in about a fortnight. It is then drawn between the

thumb and fingers, which easily presses off the pulp, leaving a clean fibre.

This is afterwards dried in the sun.
If required for immediate use, the leaf is first pared down on each of

Us flat sides, and afterwards drawn between two pieces of cane lightly

* The fibre sent as *' Cabo Kegro" was the produce of the sugar palm of the

East Indies, Arenga ^accharnfera.
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pressed: together, nothing but the fibres passing through.- But this

method is a very wasteful one, as many fibres are broken.

Amongst the many uses to Avhich maguay is applied may be mentioned
that of yiolin strings, for which it is much appreciated by the natives.

(Signed) J. H. Osmond.
Manila, May 1891.

The specimens kindly obtained for Kew through the good offices of

Mr. Alexander Gollan, Her Majesty's Consul at Manila, were received

in good order. They consisted of fresh leaves of an Agave in different

stages of growth, and there was little difficulty in recognising them as

belonging to Agave vivipara^ L. (A. GantuJa^ Roxb.}, the plant which
(according to Kew Bulleiin^ 1890, p. 50) yields also Bombay Aloe
fibre. The distribution of this plant so far eastward as the Philippine

Islands does not appear to have been specially noticed before. It. is

originally an American plant, and it owes its spread in India, at least, to

its use as a hedge plant to keep back cattle. The local name Magaay^
given to it at Manila, is a generic term applied by Spanish-speaking
people to numerous species of Agaves. For instance, in the south of

Europe it is often applied to Agave americana^ although this plant in

South America is distinguished as Maguay de cocuyza. In some parts

of Mexico Agave vivvpara is known as Theo-metl.
The method of prej)aring the fibre at Manila, described by Mr.

Osmoud, is very crude, and the result is necessarily unsatisfactory. The
process of maceration is not at all well adapted for extracting the fibres

from leaves of monocotyledonons plants. The fibres are discoloured by
long immersion in water, and during the process of fermentation, ex-

tending over a fortnight, the strength of the ultimate fibres is greatly
weakened. It may, therefore, be readily underhtood that the value of

Manila Aloe fibre is comparatively small, and it can only be profitable to

produce it when the price of white-rope fibres is exceptionallv high. In
the last Jlonfhiy Circular (dated the IGth March 1893), issued by Messrs.
Ide and Christie, of Mark Lane, Manila Aloe Fibre is dismissed with a
few words,—"nothing doing, 17.5." [per cwt.]. In the same circular
Bombay Aloe Fibre is described as "dull at Ss, to 13s." [per cwt.].

LSIII-MEXICAN FIBRE OR ISTLE-

(Agave JieteraccmtJia, Zucc.)

[K. B., 1887, December, pp. 5-7.]

Under the name of Mexican fibre or Istle, a sliort and somewhat
harsh and stiff fibre comes into the London market, which is used in the
manufacture of cheap nail and scrubbing brushes, and for various
purposes where a substitute for animal bristles is desired. Messrs.
Ide and Christie mention " that this fibre is pretty largely imported for
" J^^'^sh-making purposes, and its value in London [15th October 1887]
" 18 2m. per ton. The range of value of late years has been from 221.

I'

per ton to 50/. per ton. The fibre is quite unique as a vegetable
" substitute for animal bristles, and is used in the manufacture of cheap
" brushes of all sorts." "

The origin of this Mexican fibre or Istle has been involved in a good
deal of doubt, but we believe that we have been able to trace its origin
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by means o£ material collected many years ago, and now available at
this establishment. Some si^ecimens of a stiff fibre and brushes in the
Kew museums were received from Dr. Parry in 1879, and said to be
derived from Agave Lechuguilla. Dr. Parry wrote the introduction
to Torrey's Botany of the Mexican Boundary^ which was published in
1858^ and he states on page 11, speaking of the vegetation of the
cretaceons formation, " Upon the rocky ledges a small species of Agave
" grows in abundance. The low leaves, which are pointed with sharp
" spines, are very troublesome to the foot traveller ; they are, however,
" of some iTse to the Mexicans, who employ the strong fibres they
" contain in making coarse ropes. The plant is known to the people
" of the country as ' Lechaguia.' '*

According to Torrey, in Botany of Mexican Boundary Survey^
P- 213j it appears there is a distinct species of Agave of this name
\_Agave Lechuguilla^ Torreyl, and '^the fibres of the leaves are used
" for making coarse rope, bagging, &c." This species, by Baker, in
Gardeners' Chronicle, Vol. VIL (new series), p. 527, is placed under
Agave PoselgerU^ Salmdyck. Engelmann, on the other hand, looked
upon A. Poselgerii and A. Lechuguilla as identical with Agave
heteraaanlha, Zucc, and described them under that name. Hence we
may look upon Agave Lech^ajuilla^ Torrey, A, Poselgerii, Salmdyck,
and A, heteracantha, Zucc, as synonymous names representing one
and the same plant ; and of these Agave heteraoantha, Zucc, has
priority as regai'ds date, being published nearly fifty years ago.*

It would appear, therefore, that Parry's specimens of fibre and
samples of brushes made from it were derived from Agave heteracayitha^
Zucc, the local name of which is Lechuguilla. This name is, however,
by no means restricted to this species. Sereno Watson (Proeeediiigs of
the American Academy, Vol. XI., p. 16) mentions "Lechuguilla'' or
'vLechigilla " as the native name of Agave guttata and A. variegcUa.
These latter are species belonging to quite another group, and as
different as possible from A, hHeracantha, It is very probable, there-
fore, that the name Lechuguilla, like Kerrato in the West Indies, has.
a wide stretch of usage in certain parts of Mexico and the United
States, and that it is applied indiscriminately to various species pt
Agave.

*

There is at Kew a very large collection of living Agaves in which
are represented most of the species here concerned.
By the courtesy of Messrs. Death and Ellwood, Engineers, Leicester,

w'e have been enabled to extract fibre from the leaves of Agave
f^eteracantha^ Zucc. ; A. u-ylacantlia^ Salmdyck ; A, horrida, Lemaire ;

A. Kerchovei, Lemaire ; A, lophantha, Schiede ; .4. univittata^
Haworth ; and A. 7nultilineala, Btiker. All these yield a coarse and
somewhat rigid fibre, but the fibre of ^4. heteracanthaj allowing for the
age of the plant, comes nearest to the commercial fibre known in London
as Mexican fibre of Istle. '

All these specieB, it may be mentioned, belong to a distinct set of
Agaves, the leaves of which are charaterized by a continuous horny
niaz^gin, and hence placed together by Baker under the group Mar-
ginatae, of which the distinctive characters are,

—
'* edge of the leaf

" furnished all the way down from the top to the bottom with a
" distinct horny boarder, of the same texture as the teeth."

* It may be mentioned here that what Baker de^scribed as Agave heteracafitlta^
Zucc. (?), in Gardener's Ckromcle^ Vol. VIL (new series), p. 369, has been proved
to be a new species, and it is proposed by him to describe iti under the name of
Agate imdtilvneiita.

t
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The species of Agave wliicli yield Sisal hemp and fibres suitable for

rope making and weaving, are discussed fully in the previous pages.

Such fibres are ordinarily 3 feet, and often 5 and 6 feet in length-

They are soft and pliable, not so stout as the Mexican fibre or Istle,

and ^vould scarcely answer the same purpose. This latter is generally,

only about a foot or a foot and a half in length, and is stout and
rigid.

There is little doubt, therefore, that Mexican fibre or Istle is derived

from a group of Agaves with short leaves, and from the material avail-

able at Kew, the evidence is strongly in favour of Agave heteracanthaj

Zucc, buing the species chiefly concerned. Indeed the specimens con-

tributed by Dr. Parry to Kew in 1879, afford direct proof on this point.

Since the above remarks were written we have been favoured by
Dr. Newberry with a reprint of an article of his in the Popular Science

JlontJthj iov November 1887, entitled "Food and Fibre Plants of the
" North American Indians." At page 10 we find he identifies the
*' lechuguilla" of the Indians with Agave heteracantha^ and attention

is particularly drawn to the size of the leaves, about a foot to 18 inches

in length, and to the very strong character of the fibre contained in

them. Dr. Newberry's observations are ;

"Another less known but scarcely less valuable plant belonging to

the same genus {Agave) is the 'lechuguilla' {Agave heteracantha)

of Chihuahua and the surrounding country. Of this, the leaves are

from a foot to 18 inches in length, and grow in a tuft like those of

the century plant {Agave americanci). Though separated with some
difficulty from the parenchyma in which they are enveloped, the

fibres that traverse the leaves are numex-ous and very strong, and
are largely used by the Mexicans for the manufacture of ropes,

sacking, &c."
In the Kew museums there are specimens of Mexican fibre as fol-

lows :—Prepared Mexican or Istle fibre, from Mr. A. Rowbottom ; fibre

used by the Indians for making ropes and coarse sacking, from Dr. Parry,

1879 ; a piece of cordage and Mexican hair-brush, made from Mexican
fibre, contributed also by Dr. Parry ; and Mexican fibre or Istle as sold

in London (value 2^1. per ton, received from Messrs. Ide and Christie,

15th October 1887.

LXIV-MEXICAN FIBRE OR ISTLE-(eontinuedX

[K. B., 1890, pp. 220-221.]

The source of Mexican Fibre or Istle is discussed in the last

article. The fibre is prepared from one or more species of Agave, but,

as already stated, it is probable that the plant known as Lechuguilla
{Agave heteracantha^^ Zucc, Agave Lechuguilla, Torrey) yields the
best qualities of Mexican Fibre or Istle used in the United States and
in Europe.
We are indebted to Mr. W. S. Booth, Belle Vue House, Gloucester,

for the following further account of this fibre, prepared from his own
observations w^hile travelling in Mexico, a few months ago :

Mexican Fihre or Istle.

Tliis fibre is classed in England not according to the plant from
which it is extracted, but in reference sokly to the district from which
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it Is supposed to come. Thus the district of Jaumave is understood to
send long, clean, fine fibre, and gives its name to wliat is considered to
be the best quality ; Tula, a shorter and coarser fibre ; and lastly,

Matamoras, a short and soft fibre, somewhat " woolly " and " off colour "

(i.e.j brownish). Each of these three qualities yariea considerably
within its own limit.

Until lately little has been definitely known about the plants from
which this fibre is ervtracted. According to the Kew authorit?es the
fibre is yielded by Agave heteracantha and closely allied species.

The fibre known in England as Jaumave is doubtless extracted from
the Lechuguilla {Agave heteracantlici). That known as Tula may be
either from the Lechuguilla or the Palma loca {Agave striatci)^ the
inferior qualities coming from the latter plant. That known as Mata-
moras fibre may be either from the Palma loca or from various forms of
the Espadillo, or again from varieties of Yucca, known to the natives as

palma bareta or palma real. These palmas and espadillos are often
picked and decorticated indiscriminately and mixed as thej come to

hand.
The various plants from which Istle is extracted are found at present

chiefly on the plains and rugged mountain slopes of the States of

Coahuila, Tamaulipas, Nuevo Leon, and San Luis Potosi. The central
towns for the trade in the several States are : Coahuila, Saltillo ; Nuevo
Leon, Monterey ; Tamaulipas, Jaumave, Tula, Tampico and formerly
Matamoras ; for San Luis Potosi, San Luis Potosi,

The trade is carried on in these States owing to the exporting con-
venie}ices, but the plants exist all over the Republic. San Luis Potosi
does by far the largest business in fibre, exporting by sea from Tampico,
and also from the different points on the railroad en route to the United
States. The heights at which these plants grow, lie approximately
within the tierras templadas and the lower regions of the terras frias;
the former comprising " all the higher terraces and the central plateaux
themselves between about 3,000 and 8,000 feet, with a mean tempera-
ture of from 62° to 70^ Fahr., and oscillating between such moderate
extremes as 50° and 86°;" the latter "all the highlands from about

" 8,000 feet and upwards."
The soil of the mountain slopes and wide plains where the plants are

found, is of the barest description, hardly covering in many cases, on
the hillsides, the rocks beneath. Generally speaking it is a detritus of

hard Avhitish limestone, and the traveller's smarting eyes will soon force

on his notice the fact that the fine dust of many of the broad pan-shaped
valleys is heavily impregnated with lime.
The Lechuguilla (Agave hsteracanthd) is found associated with five

or six sorts of Cactus, Maquey {Agave americana), Huapilla, Zacate,

Zamandogue, and palmas ; forming a sparse vegetation about 6 feet high,
with a long wiry grass so poor as to leave the grey dusty soil exposed
underneath. Almost the only use to which this kind of land is put is

that of corn raising, and that only in small patches where irrigation is

possible. The grazing of goats, sheep, cattle, and horses is also attempted,
these endeavouring to glean a meagre subsistence from the Nopal
(Cactus), scrub, and grass. On the rugged barren mountain sides and
slopes of naked stones and bouldore, the same plants are found, only in a
more stunted and dwarfed condition, and yielding a shorter and coarser
fibre. Nearly all the accessible country is owned by Haciendados, most
of whom live in the towns, leaving their estates in the hands of an
agent. With the exception of a few native Indian tribes who live in
the more inaccessible parts of the mountains, the rural population is

composed of christianised Indians and half breeds, both called peons.

((

i(

u
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These build round the hacienda their villages of mud, sticks and palm-
leaf thatch hovels fenced in with cactus and maquey hedges and mud
walls, and are quiet and docile, but lacking utterly any spark of intelli-

gent ambition. The hands who are not regularly employed on the work
of the hacienda wander out over the valleys and mountains with mules
and donkeys to gather the raw leaves of fibre plants. The greatest

quantity is gathered naturally at the end of the year when the harvest

is taken in. The central mass of heart leaves {cogoVio) in the plant is

alone gathered, leaving the outside leaves (penea)^ or say about 70 per

cent, to waste, as the flesh of these outer leaves is found to be too hard
to work. Although a fresh crop of leaves springs up from the terminal

bud which was previously protected, this process prevents the plant

from flowering, thereby causing its decrease, as it dies after about four

years of this treatment. Having got his load of cogolhos, the peon makes
his way back to the hacienda, where he sets about extracting the fibre,

for which when finished and dried he gets from 25 to 50 cents* per

arroba (25 pounds) either in money, or as is almost universal, in credit

at the ranch store. The price he receives depends largely on the

distance from which the cogolhos have been brought. Under the rude
sluide of palm-leaf thatch or in .the shade of the Mesquit trees the
peons are to be seen preparing the fibre. With a bundle of raw Lechu-
guilla cogolhos at his left, the man sits with his legs stretched out on
either side of a wooden peg, about 8 inches high and 3 inches in

diameter, driven firmly into the ground with a slant to the left. Fixed
to this is another piece of wood about 3 inches square, about an inch
above and parallel with the ground. About half an inch above this

table the peg has a hole in it to receive the point of the tallador^

a blunt-edged ironscraper in a wooden handle which the man takes in

his right hand. The simple implements used are shown in the wood-cut
below.

\J

Tearing a cogolho to pieces, taking a leaf and dexterously stripping
the thorny margin from its sides, he places a corn-cob in the hollow of

the base end of the leaf to make a handle, then with the simultaneous
action of both hands the point of the tallador is placed in the peg hole
and pressed on the leaf half way from its point. The leaf is then pulled
through, once for one side, once for another, and a third time to give a

finishing scrape. Then with a rapid motion the pulp is tapped from the

tallador and the end of the prepared fibre is twisted round the cob
(which the operator holds as if it were a spade handle), and the process

is repeated for the other end (the base) of the leaf. When the pile of

fibre has grown enough to warrant movement it is carefully spread out

in the sun to dry. One cause of discoloration is a weak arm, which
causes some of the pulp to remain on the fibre and erive it a erreen tinge

* Mex. dollar worth 38Ji.
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owing to lack of pressure ; another is leaving it too long in the sun or
air, which gives it a brownish tinge.

"When a Lechiiguilla has been once pulled it is called leclmgnilla
ccipona^ and all succeeding growths of heart leaves will hava withered
burnt-looking ends, owing to the delicate points of the j^oung sprouting
leaves being scorched by the sun. This accounts for the rusty ends
seen on Istlc fibre in this country. After each pulUng, too, the iibre of
succeeding leaves naturally becomes more stunted and coarse.

Tlie Haciendados generally bale the fibre in rough Istle sacking in
200 lb. bales, and when sufficient quantity is on hand it is sent to the
nearest central town or railroad depot by trains of ox teams which carry
about two tons apiece, or on mule trains which take a bale per pannier.
These trains often travel 170 miles from point to point, and are fre-

quently on the road from 15 to 20 days, allowing for breakages. Tula
and Jaumavc are about this distance from Tampico, San Luis Potosi, or
Vanegas, The roads are rough tracks along the bottoms of valleys and
over mountain passes. In the valleys a team can be seen at a great
distance by the cloud of w^hite dust rising lazily around it. This dust
is so fine and light that it hides the mules from the occupants of a
fci^ggy running before the wind. The mountain tracks are of the
roughest description. They are full of boulders and deep hollows torn
out by the mountain torrents, and broken wagons are as common a
sight as vultures whirling over a dead mule.
The fibre from plants gathered in the mountains is, as a rule, coarser

and shorter than that of those gathered in the valleys. The greater
average length of the Jaumave istle is possibly accounted for by the
low^er altitude and greater fertility of the district. The quantity of fibre

obtained from the Lechaguillas and Palmas is ^bout 5 per cent, of the
green leaves handled. Little, if any, fibre is lost in the manual process.

The maquey leaves {Agave amcricana)^ owing to their huge size, go
through a much more laborious pi-oces-s, and yield only from 2 to 3 per
cent, of a long, wavy, fine fibre, used largely for twine, saddle pads, and
fine matting. The cogolhos of the palma loca, j>alma bareta, and palma
real go through exactly the same process as the Lechuguilla, with the
exception that, having much harder flesh, they have to be hoilcd before
the fibre can be drawn. This boiling or steaming, which goes on until

the leaves are completely S3ft, turns the fibre a brownish colour, and at

the same time makes it very soft by dissolving the' stiffening gum in the
flesh. Many men have invented machines which were to have revo-
lutionised .this hand process, but all, up till now, have failed—not in
the quality of the fibre produced, for the results have been good in this

respect—but in the cost of Avorking. In the treeless deserts of Mexico
there is no fuel and no water. Machines have hitherto required both

;

water, especially, for washing the fibre—an operation that is not required
in the hand process. Also with the best machine there is more effort

and system required, to say nothing of the services of an intelligent

mechanic- A fortune is no doubt awaiting the man who can bring a

machine to bear successfully on the millions of acres of closely growing
agaves and yuccas of Mexico, whose fibres, besides their use in brush-
making, mats, and sacking, are available also for paper when properly
treated. Paper is already made from the maquey fibre in works outside
Saltillo (Coahuila). The stems of the palmas, too, are a spongy mass
of fibre ready for crushing and pulping.
The bulk of the fibre exported from Mexico now goes to the United

States, where it is used for brush-making and for twine for reapers and
binders. A failure in the harvest in America will, therefore have an
appreciable efi:ect on its price. England and Germany take large

1

^
^
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quantities for brusli-making, but our imports come largely through New
York. Such things as trade statistics are difficult to obtain in Mexico.
The only figures I have are unreliable. There are no export duties,

but as a rule it costs about $20 (Mexican) for every shipment crossing

the borders. This is made up of fees to Customs authorities on both

sides, passing entries, and commission to agent undertaking to see it

through. There is a tax of ^ per cent, on all transactions in the

Republic, but many large firms contract themselves out of this tax, which
is called Reuta Interior, and is payable by the buyers. The present (1890)
price of the finest Lechuguilla fibre (Jaumave) is from 30Z. to 35Z. per

ton ; that of shorter and coarser Lechuguilla (Tula), 28?. to 28L 10s.

;

and of inferior Lechuguillas and Palma (Matamoras), about 22^. per ton.

Before closing I may perhaps say that the Agave and Yucca fibre

industry is at present in its infancy. If intelligently follow^ed it might
become a very prosperous enterprise in many of our tropical possessions

where cheap labour and poor soils prevail. It might become still more
prosperous by the use of economical machineryand intelligently managed
plantations. In the Kew Bulletin for March and October 1889 the

interesting accounts of the development of the fibre industry in the

Bahamas will show what can be done by intelligent and systematic
action.

(Signed) W. S. Booth.

LXV.-MAURITIUS HEMP.
{Furcraea gigantea, Vent.)

[K. B., 1887, March, pp. 8-10.]

A hemp industry was started at the Mauritius to utilize the large
number of plants of Furcraca gigantea. Vent., which had spontaneously
established themselves on low-lying lands near the sea coast. This is

one of the oldest and best known species of Furcraea, and is now
universally spread throughout tropical America, and also in India,
Ceylon, Mauritius, and St. Helena. The trunk below the rosette of
leaves reaches a height of 2 to 4 feet. The leaves are 4 to 7 feet long,

4 to 6 inches broad at the middle, unarmed, bright green and channelled
down the face. The scape or terminal flowering stem reaches a height
of 22 to 30 feet. Like all the other Furcraeas this species produces
copious oblong bulbillaR in place of or in addition to flowers, Avhich
falling, take root and reproduce the plant. It has often flowered under
cultivation in England, the last time at Kew being the autumn of 1874.

A full account, with description, of the various species of Furcraea is

^ven by Mr. J. G. Baker in Gardeners' Chronicle (1879, pp. 623, 621).
Furcraea gigantea is figured in the Botanical Magazine, t. 2250 : Wight
Ic, tab. 2025 : Decandolle, Plantes Grasses, t. 126.
Although Furcraea gigantea, "known locally as Aloes vert, is the chief

fibre plant in Mauritius, there is evidence that Furcraea cubensis is also
found there, as well as species of Agaves such as A. americana and
others.

Bojer (Hortus Mauritianus, p.353) mentions the Aloes vert {Furcraea
gigantea) as common in 1837, and states " Croit sur la Montagne
" Langue dans les endroits vides et les basilages des habitations dans
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4 " tous les quartiers d'tle." He does not mention Furcraea ciihensh at

all, so the latter must be a later importation. Plants of both species have
been received at Kew from the Mauritius Botanic Gardens.

Fti7xraea gigantea is supposed to have been introduced from South
America to Mauritius about 1790. It has evidently found a congenial
home there, for without any effort on the part of man it has covered
waste lands and abandoned sugar estates to such an extent as to lay the
foundation of a considerable fibre industry. The leaves are often 8 feet
in length and from 6 to 7 inches in breadth. The pulp of the leaves
when crushed gives off a strong pungent odour, and hence this species
is sometimes called the fwtid aloe. The juice is strongly corrosive
and soon acts upon wrought iron ; it is said to produce less effect on
cast iron, while it is practically inoperative on brass and copper.
The plant grows in all soils and up. to an elevation of 1,800 feet above

the level of the sea. It has, however, more generally disseminated itself

on the lowlands near the coast, and on a few of the abandoned sugar
estates that have become too dry for cane cultivation.

A fibre industry was started at Mauritius about 12 years ago, when
the wet or retting system Avas tried-. The cut leaves were first passed
through the rollers of a sugar mill aud steeped in water for some daj'S.

The fibre was then washed and beaten out bj^ hand in running water.
This process was soon found ursuitable, as the fibre was discoloured aud
rendered weak ; consequently it obtained comparatively low prices.

Attention was then directed to extraction by means of a gralteuse or

scutching machine. Many machines have since been tried, and
apparently the purely mechanical difficulties connected with cleaning
the fibre have been for the most part overcome. The amount of fibre

obtained from leaves of the Aloes vert was at the rate of 3 per cent, by
weight of green leaves. The yield of fibre was at the rate of about 1|
tons per acre. A set of six machines, driven by a steam engine of 8 horse-

power (nominal), cleaned 1,155 pounds of fibre per day, which is at the
rate of 197 pounds for each machine per day.
At one time there were eight fibre or hemp companies formed, with a

total capital of Rs. 1,182,500. The total quantity of fibre exported in

1872 was 214 tons, of the value of 1,931?,, which would be at the rate of

217. 135. per ton. In 1880 it had increased to 6G2 tons, which sold in

England at 28/. to o2L per ton. Some samples in 1882 sold as high as

i>8L per ton. Since that time low prices have ruled, and this added to

the fact that the cost of production was considerably increased,, tended
to discourage the industry. It is evident the industry was firot started

to work off the leaves of self-grown plants which were ready at hand in

great abundance. When these leaves were exhausted it remained
either to wait until the plants were regrown or to procure supplies of

leaves at increased cost from the surrounding country. Tliis latter

course being adopted at a time when the market value of fibre was low,

rendered the enterprise, for a period at least, unremunerative. .
In the

returns of 1885 we find that Mauritius hemp imported to this country

amounted to 255 tons, of the value of 39L per ton. In Messrs. Ide and
Christie's monthly circular, Dec. 1886, Mauritius hemp is quoted "in
good demand" at 28/. per ton.

The following extracts taken from Mr. Home's Report on the Agri-

cultural Resources of Mauritius will sufficiently explain the circum-

stances under Avhich the fibre industry was started and the causes which
have operated to produce the present depression, which in the interest

of the island it is hoped will be only of a temporary character :

- '*The industry of extracting fibres from the leaves of the aloes vert is

" by no means exhausted. There is ground for believing that it has

8895 o
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•* yet a future in Mauritius. The fall in the price of this fibre in the
" European markets broke several local companies that were formed
^' for the working of the aloe estates. There Avas far too much money
" invested in them to pay."

a

a

" On many of the estates self-sown plants abounded in ^reat numbers.
** It was from the leaves of these that the companies made money and
*' paid large dividends w^hen the price of the fibre was good. The
" plants had grow^n naturally on the land, and their presence on it had
^* not cost a cent. In such cases results materially difEer from those of
'' reaping the crops of regularly laid out plantations with low^ prices for

" the produce. The soil and climate of the localities referred to favour
" the growth of the plants in such a degree that little expense need be
" incurred in introducing it to new grounds. The plant produces

plantlets in great abundance in this colony. These plantlets grow
viviparouslj^ on the })arent plant, and adhere to it till they have

*' developed into almost perfectly formed plants. When the young
" plantlets drop from their parent they are perfectly fitted to stand by
" themselves. Excepting the want of roots they are perfect. The
** roots are emitted as soon as the plantlets come in contact with the
** moist soil, even when they are lying on the surface of the ground.
" It seems, therefore, that to increase this plant rapidly and cheaply
" over a given area, due advantage should be taken of its peculiarities
" and the facilities which it naturally affords for propagation and
'' increase."

At St. Helena Furcraca gigantea has been for some time under
cultivation as an introduced plant. Experiments on a small scale have
been carried on, and samples of fibre have appeared in the English

market. (Report by Mr. D. Morris, F.L.S., on the Resources of the

Island of St. Helena, Colonial Office, African No. 275, 1884.)
Messrs. Collyer and Co. reported in 1883 on fibre from St. Helena as

follows :

—

" Aloe fibre {Fiircraea gigantea) St, Helena. Good length, full

" strength, rather dull colour, generally well cleaned but with some
" runners untouched, and barky. Value 28/. to iJOL per ton. This
'* sam])le is very different in appearance from the Furcraea gigantea
*' of Mauritius, owing probably to differences of both growth and treat-

" ment."

Silk Grass {Furcraea cubensis^ Haw\),

While
inappropriate to say a few words as regards the merits of another species,

Furcraea czibensis. This, as already pointed out, is possibly one of the

plants under the name of Cai7i» from which some of the Yucatan fibre

is obtained.

very
short one, below the rosette of leaves. The latter are 3 to 5 ft. long,
about 5 inches broad at the middle, bright green, rigid in texture, and
armed with regular, hooked, brown prickles.

most
countries. A variety of this plant—i^. ciihensis, var. iiiermis—is figured

and described in Bot. Mag., t. 6543.
In addition to flowers it produces bulbils on the flow^ering scape, from

which the plant is readily increased. The plant is common in Jamaica,
and it is said that there *' would be no difficulty in establishing there a
" large area under cultivation." The fibre is white, strong, and bright
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looking. It yields at the rate of 2*05 to 3-15 per cent, by weiglit of
green leaf. From experiments carried on at Jamaica un(L*r a committee
appointed by Government, it was found that leaves of Fnrrraea cuhensis
weighing 366^ pounds yielded 28 pounds of green libre, which when
perfectly dry weighed 7^ pounds. This was at the rate of 2'03 per
cent, by weight of green leaf. In the Report of the Committee this
plant and its fibre are described as follows :

" Silk grass (Furcraea cuhensis). Leaves 5 to 6 feet long, generally
"armed with strong prickles, but sometimes unarmed or with few
" prickles. Common in Jamaica, and might be largely propagated at

"once. Value of fibre—(a) 28Z. good quality, but might be whiter;
" (i) fairly clean, fair colour, value about 28Z. per ton ; {c) superior
"to Sisal, and worth 27/. per ton. A good fibre, not quite sufficiently
" white in the centre."

It may be mentioned here that many Agaves yieW fibre, but the fibre
may, as in the case of the Jamaica Keratto, prove unsuitable for indus-
trial purposes. The Brokers' Report on Keratto fibre was—"little

"strength ; not an even (but a curly) fibre : towy : value 12/. to 14/.
" per ton."

LXVI.-MAURITIUS HEMP MACHINES.
[K. B., 181)0, pp. 98-104.]

The subject of Mauritius hemp has been already discussed. Con-
siderable interest has been taken in India and the Colonies in the

production of fibres suitable for rope and twine making, for which of late

years there has been a considerable demand. In connexion with this

interest numei'ous inquiries have been addressed to Kew respecting the

best machines for cleaning the leaves and stems of plants yielding such
fibres. The plants in most cases have been various species of Afifive^

Furcraea^ Sansevieria^ Karatas^ Bromelia^ and other monocotyledonous
plants whose fibre bundles yield the particular kind of fibre in demand.

It is w^ell known that certain fibre machines, more or le^ eifecfive,

are in use in Yucatan in the production of Sisal hemp, yielded by one or

more varieties of Ayave rigIda. It is very probable that some of these

machines could be successfully introduced into other countries where
Agave plants are grown for fibre.

In the case of Mauritius hemp we learn that the fibre machines, locally

known as grattes or scrapers, which have been generally in use in that

island for many years, are manufactured in tlie Colony. These are

exclusively engaged in extracting fibre from the leaves of the Aloes verl

or foetid Aloe {Furcraea gigantea). The leaves of this plant are very
similar in size and character to those of Agave rigida^ var. sisalana,
lately received at Kew from the Bahamas. There is little doubt that

the grattes or fibre machines as now used in Mauritius, or with some
slight modifications, could also be used in the treatment of Agave leaves.

In any case it was very desirablQjto obtain exact particulars of the con-
struction and capabilities of the Mauritius machines. They appear, so
far, to meet the requirements of the Mauritius planters, and, more-
over, they have been adopted after careful trial with other machines
which have been ultimately discarded. The particulars desired in
regard to the machines in use have now been furnishtd in an exhaustive
manner by the Government of Mauritius, and they are published in the

8895 a
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Kew Bulletin with the view of placing the information within reach of

a large class of people interested in the subject.

Sir,

Royal Gardens, Kew, to Colonial Office.

Royal Gardens, Kew,
November 6, 1889*

I AM desired by Mr. Thiselton-Dyer to inform you that the high

prices now ruling for white rope fibres have stimulated inquiries in

regard to their origin and production, and numerous applications have

been made to Kcav on the subject.

2. As yon are aware, a considerable industry has arisen in Mauritius

dui'ing the last six or seven years in extracting fibre from the leaves of

the Aloes vej-t {Fnrrraea gigantea). This fibre is known in commerce
as Mauritius hemp, and it is regularly quoted in London pz'ices

current.

3. The success of the industry in Mauritius indicates that a tolerably

successful machine has been found capable of preparing the fibre on a

commercial scale- Information as regards the nature and workiiig of

such a machine is just now a matter of considerable interest.

4. Mr. TIiiselton-Dyer would be glad if the Secretary of State would
approve of an application being made to the Government of Mauritius

for such information; and it would be convenient if the information,

for a comparison of the results obtained in different countries, could be

supplied in the form of replies to the questions given in the enclosed

schedule.

The Hon. R. H. Meade, C.B.

I am, etc.

(Signed) D. MORRIS.

[Enclosure.]

Machines in Use at Mauritius for Extracting Fibres from Leaves
of Furcraea gJgantea.

1. Name and description of machine (with address of maker) ?

2. Weight and cost (not including power) ?

3. How long in use ?

4. Whether worked by hand, horse, or steam power ?

5. If by steam, what is the registered horse-power necessary to drive
one machine ?

G, No. of men required to feed and remove fibre (not including
carriers or other persons employed in bringing in leaves or in

drying the fibre) ?

7. Average out-turn of wet fibre for each machine per hour ?

8. Average out-turn of dry fibre for each maehine per day of

hours ?

9. Average cost in labour, fuel, &c,, in cleaning a ton of dry fibre ?

10, Please ^add any other, information respecting the character and
working of the machine not included in the above inquiries.

Sir C. C. Lees to Lord Kxutsford.

Government House, Mauritius,
My Lord, February 20, 1890.

I HAVE the honour to transmit to your Lordship a copy of a

report by the Acting Surveyor-General, Mr. Vandormeersch, forward-
ing replies to the questions annexed to Mr. Morris' letter of the Cth

dilBHU^^^BL -iJUl
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Governor.

November 1889, which was enclosed in your Despatch No. 369 of the
8th November as well as four other documents regarding the extraction
of fibre, and the machines now employed in the Mauritius.

I am, &c.
(Signed) C. C. Lees,

n

The Right Hon. Lord Knutsford, G.C.M.G.
^

[Enclosure.]

Report by Acting Surveyoe^General, No. A/66, February 17, 1890-

I HAVE delayed reporting upon this subject because I had to
procure reliable information. I now forward formal replies to the
queries of Mr. Thiselton-Dyer. To these replies I have added the
following' documents, which I hope, Avill make the information as
complete as possible :—

1st. A very detailed and interesting memorandum on the subject
kindly supplied at my request by Mr. llegis de Chazal, C.E,
(Engineer to the Forges el Fonderies de Maurice\ to which I

have appended some supplemental notes by myself.
2nd. A plan of an installation for two "grattes " and a tracing (full

size) of the "servante" to accompany Mr. de Chazars
memorandum.*

3rd. A pamphlet on Aloe fibre by Mr, Evenor de Chazal.*
4th. A statement of the actual results obtained at St. Antoine Hemp

Factory during 60 days' work.
(Signed) A. Vandermeersch,

February 17, 1890.

Acting Surveyor-General,

[Enclosure No, 2,]

Answers to queries respecting machines in use at Mauritius for
extracting fibres from leaves oi Furcraea gigantea.

1. The machine in general use in this Colony is a drum of 2 feet in

diameter by 1 foot in width, upon which are bolted blades in

2-inch L steel, and which revolves at a great speed, the

blades passing close to a guide in brass (*' servante ''). The
machine is called a ("gratte") scraper. It is manufactured in

the Colony by all engineers' shops, but chiefly by the *' Forges
and Fonderies de Maurice."

2. The weight of the drum is about 4 cwt., the cost, including the

driving pulley and bolts (exclusive of framtnvork, masonry, and
setting), is about Rs. 250 per ** gratte.*'

3. Thisgratte has been in general use in Mauritius for the last six

years.
4. The machine is worked by steam or by water power.
5. The registered horse-power to drive one gratte is 3 h.p.

6. One gratte is served by two men who stand on each side of the

gratte, and who work alternately- One of them must be left-

handed. One carrier will bring in sufficient leaves from the

yard to the gratte, and another man will suffice to remove the

w^et fibre produced by twu grattes and to carry this fibre to the

weighing machine and thence to the cleaning pits.

T

4

i

* Js'ot reproduced.
-rw ^
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7. The ont-turn ot ^vet fibre for each machine per hour is, on an

average, 42i kilog., that Ib taking eight hours' work per day,

which is as much aa the men can do, the work being very

fatiguing.

8. The out-turn per day of eight hours is per machine (gratte)

340 kil. wet supplying on an average 97 kil. of dry fibre (or

28^% of the wet fibre).

9. The average cost in labour, fuel, *tc., in cleaning a ton of

dry fibre, packing, and transporting to the place of Rs.

shipment is 150

If to the above we add other charges, viz., collecting

leaves, carting, mill management, interest on capital,

&c., say about .------- 75

The total average cost of one ton of fibre ready for

shipmentis--------- Rg- 22o

(Signed) A- Vandermeersch,
February 17, 1890. Acting Surveyor-General.

Summary of a Note ox the Fibre Machines generally in use
AT Mauritius for Cleaning Aloe Fibre, by M. Regis de Chazal.

1. Descnption of Machifie.

The machine generally in use in Mauritius for extracting fibre from
the leaves of the green Aloe {Furcrcua gigautea) is known under the

name of gratte. This gratte consists of a drum about 2 feet in

diameter and 1 foot wide. On the circumference of this are bolted

2-inch L-shaped blades parallel to the axis. These blades are generally

of iron, but steel is preferred. They are firmly fixed to the drum by
means of bolts and nuts. The drum is mounted upon an axle and made
to revolve with great rapidity close to and against the front or edge of a

feed table {sdvante). The feed table is adjusted by means of screws so

as to approach th« revolving drum within a distance of quarter inch to

an inch, as required. It is composed of a stout brass plate and lip fitted

firmly to a piece of hard wood by means of a bolt. The plate and
wood are themselves fixed to two wooden bars, 6 inches by 6 inches,

and forwards.
ement

izratte

exact adjustment of this feed taWe. It is most necessary that the blades

on the drujii and the edge of the feed table are so adjusted that they

Work freely and evenly and at the same time bring every fibre in the

leaf in contact with the beaters. The proper adjustment of the feed
table in regard to the beaters is stated to be the secret of the success of

the gratte as a fibre machine. This adjustment should be performed
with the utmost care before the machine is started. When once
adjusted it is important to maintain the feed table in its proper position

and prevent any displacement during the process of working.
The drum should be turned at an average rate of 700 revolutions per

minute ; while a higher rate of speed may be maintained without injury,

it is found not desirable under any circumstances to fall below 620
revolutions per minute.
done at 700

that
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Method of Working,

The Aloe leaf is presented tip first along the feed table, and is drawn
down between the latter and the drum. It is thoroughly beaten by the
grattes to about three-fourths of its length. By these means the pulp
is removed and the fibre is left. The leaf is then withdrawn and the
other end presented to the beaters until the whole is cleaned.
Two men usually work at each machine. They stand one on each

side of the feed table and work alternately. It is desirable for rapid
work that one of the men should be left-handed. Each man in turn
presents his leaf to the machine and withdraws it as soon as possible.
In a regular and efficient working of the machine it is arranged that

one man or the other should always have a leaf in the machine in course
of being cleaned. To avoid accidents the feed table is now provided
with a wooden guard. This guard prevents the hands of the work-
people from being caught by the beaters.

Moitnting the Machines.

The machines are generally mounted in pairs, both working on the

same axle, and driven by steam or water power. The driving wheel,
fixed midway on the axle between the two machines, should have a
minimum diameter of 18 inches, with a strap 6 inches wide. A single

adjustment of the feed table should last from 8 to 15 days. At the

end of that time it is generally found necessary to readjust the parts to

ensure good results.

The framework of the miachine is securely attached to substantial

masonry work by large bolts about 5 feet long. The machines must
be thus firmly secured or the vibration during the process of working
would soon cause them to become detached. The arrangement of the

machines in pairs on the same axle could be extended in the same line

indefinitely, provided the necessary distance is preserved between the

centre of each machine. One of the largest fibre factories in Mauritius

contains 12 machines, that is, six pairs arranged as already described.

Oat'tiirn of Fibre*

As already stated, each machine is served by two men standing on
each side of the feed table. One carrier supplies them with fresh leaves

while another is engaged in receiving and removing the wet fibre.

The task of a man, which can be easily accomplished in six to eight

hours, is 250 lbs. (or 125 kilos) of wet fibre. The wage paid for

this is one rupee. Sometimes, however, by extra work (for which the

workman is paid at the rate of 50 cents per 100 lbs.) as much as 800
to 900 lbs. of wet fibre have been produced in a single day. This

amount, however, is quite exceptional.

The proportion of dry fibre to the wet fibre as it leaves the machine
varies from 22 to 30 per cent.

The yield of dry fibre in relation to the weight of green leaves varies

according to the age of leaves and the characteristics of the season.

The riper the leaves the larger the yield of fibre ; a wet season pro-

ducing leaves charged with moisture will also affect the result. To
produce a ton of dry fibre ready for shipment requires from SO,(X)0 to

150,000 leaves, varying according to the size and age of the leaves and
character of the season. The cutting of the leaves costs from 50 cents

to one rupee thfi 100 bundles of 25 leaves each. The higher price is

paid when labour is scarce, or when the ground is rough and difficult

• i
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to traverse. The baling of the dry fibre costs from 40 to 50 cents

the bale of 150 kilos. It may be assumed that a set of 10 to 12 fibre

machines properly installed and attended by men accustomed to the

•work will turn out on an average about 1,200 kilos (2,G45 lbs. avoir.)

of dry fibre per day-
Difficulty is sometimes experienced in obtaining pairs of right-handed

and left-handed men for each machine. Right-handed men are, as may
be exi^ected, in excess. As already shown, it is necessary for economical
working to have a right-handed and left-handed man to attend to each

machine.
Treatment of the Fibre.

When the fibre first leaves the scraping machine it is covered with

mucilage possessing corrosive properties which dries on exposure to the

air. The tendency of this mucilage, if left on the fibre, is to turn it

a yellow, and sometimes even a reddish colour. To prepare the

fibre with a bright attractive appearance the best plan is to place it,

as soon as it leaves the naachine (or as soon as it has been weighed, to

check the amount produced by each man), in w^arm water of a tempera-

ture of 60° to 80^ Cent. (140° to 17G° Fah.), and leave it there for about

two hours- It should then be washed in two waters, and finally exposed
to the Bun to be dried.

A treatment recently employed consists in washing the fibre in cold

water only. In the first washing soap is used at the rate of 2 to 3 per

cent, of the wet fibre. After being thoroughly washed with soap the

fibre is passed through pure water until all the soap has disappeared,

then exposed to the sun and dried. By these means a beautifully white

fibre is obtained. When thoroughly dried the fibre is afterwards scutched,

to get rid of pith and dust. This process is usually performed by a

machine constructed on the plan of an ordinary gratte^ but fitted with
four blades instead of 12. These also turn away from the feed table instead

of towards it. The fibre is inserted at an opening about 6 inches higher

than the centre of the axle. It "is carried away by the movement of the

beaters, and remains on the top of the drum, where, exposed to the

repeated blows of the beaters, it is cleaned of all dust and impurities.

It may be mentioned that, owing to the corrosive nature of the juice

of the Aloe leaves, the workpeople are compelled to wear strong leather

gloves. The gloves are fastened to the wrist by leather bands. As
the gloves are provided by the proprietor, and they wear out very quickly,

they constitute quite an appreciable item in the cost of working a fibre

factory.

(Signed) REGIS DE Chazal.

Addenda.
The upper half of the gratte is covered with a semicircular wooden

cover, to prevent the "pulpe" from being splashed about the place ;

this " pulpe," which is semi-liquid, falls on an inclined plane standing
about 1 foot below the gratte, and upon which it slides into troughs,

wherefrom it is gradually removed and spread to dry.
There is a considerable quantity of this " pulpe " produced for one ton

uf dry fibre (about 20 tons\ and large areas are required to stack it.

The smell from the decomposing '' pulpe " is anything but agreeable.

During the first years of Aloe fibre manufacture in Mauritius no use

was made of the residue ("pulpe "), as it was found to burn the planta-

tions when used as manure. Of late, however, it has been extensively
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employed by mixing it with other manure, and it has given good results
in the cane fields.

(Signed) A/ Vandebmeersch,
February 17, 1890. Acting Surveyor-General.

5?

Statement of Work executed at St. Antoine Hemp Factory
in District of River du Rempart, Mauritius.

Year 1889.

February - - - 15 day^' work with 9 grattes
March - - - 18 ,, 11
May - . • . 20 „ 11
June - - - - _7. ,> 11 »

60 days.

EquiA^alent to 630 days' work of one gratte.

The produce has been 213,371 Idlos. of wet fibre, which have given
401 bales of dry fibre, 1st quality.

6 „ coarse fibre, inferior quality.

407 bales, weighing 61,050 kilos.

i\[ean day'n work=10,175 kilos.

Proportion of dry fibre to wet fibre =2S'61 %
A true copy of note supplied by Manager.

(Signed) A. Vandermeersch,
February 17, 1890. Acting Surveyor-General.

LXVIL-AGAVES AND ABBORESCENT LILIAGE^ ON
THE RIVIERA,

[K. B., 1892, p. 1-10.]

At the close of November 1891, Mr. J. G. Baker, F.R.S., keeper of
the herbarium and library, paid a short visit to the gardens of the
Riviera for the purpose of studying the plants of Agave and allied

genera, and the plants of such Arborescent Liliacea? as had been
successfully introduced into cultivation in that part of the world-
The following notes, prepared by Mr. Baker, deal with the plants of a
few groups only.

The principal object of a visit which I made in November-December
1891, at the instigation of the Director, to the gardens of the Riviera,
was to bee the Agaveas and arburescent Liliacea^ growiug there in quanti-
ties in the open air, I have for some time devoted special attention
to these two groups of plants, and have written papers upon them In
which I have endeavoured to work out and characterise the species and
varieties. In these large plants very little help can bo obtained from
herbarium materials, and the species have been mostly described and
their range of variation studied from a small number of specimens
grown iii the conservatories of England, France, Germany, and Belgium.
It is quite obvious that the range of specific variation is often far

^f
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greater than was supposed when they were first named and characterised,

and that often the descriptions have been made from plants in a state

of very imperfect development. Very few botanists have attended much
to these plants, so that it has often been very difficult for cultivators

to obtain names for their specimens. I also wished to get any further ^
light I could upon the differences in the climatic requirements of the

species. I was kindly invited by Mr. Thomas Hanbury, F.L.S., of

the Palazzo Orengo, La Mortola, who has the largest collection of these

plants on the Riviera, to pay him a visit. I stayed at his house mor«
than a week, and had therefore full opportunity of studying all the

forms contained in his collection in a leisurely manner ; and he kindly
also took me to a number of other gardens at Mentone, Monte Carlo,

Bordighera, and San Remo. I also went with him to Genoa to see the

magnificent botanical institute which he has recently founded there,

and had the opportunity of going with Professor Penzig through the

Genoa botanic garden. I worked for a day making notes upon the
collection in the Jardin d'Acclimatation at Hyeres, which, next to

that of Mr. Hanbury, contains the largest series of forms on the Riviera.

In the following paper I propose to give a complete list of the species

which I saw growing in the open air, which appeared to be fully

adapted to the soil and climate of the Riviera, with a summary of the

notes which I made upon any points about their characters and develop-
ment Avhich are not already known and placed on record. Besides
studying the plants, I took note of all the names I saw, and these names
were often wrongly applied. These corrections will be a great help to

us at Kew in the interchange or purchase of further specimens for our
collection, but it is needless, in the present paper, to enter into full

details on this part of the subject. For the nomenclature and classi-

fication of the AyavecB I follow my ** Handbook of the AmarylUdece^^'^
published in 1888, and for the Alobiete and Yiiccoidece^ my paper in

the 18th volume of the "Journal of Linnean Society," published in

1880.
^

Order Amaryllidb^.
.

Genus, Agavb, Linn.

Group FlLIFER^.
A, fiUfera^ Salmdyck. Grown abundantly all along the Riviera,

from Hyeres to Genoa, in a great variety of forms, flowering freely. It

does not differ materially from the plant of English conservatories. It

is quite clear that A. filamentosa, Salmdyck, is a mere form of the
same species.

A. schidigera, Lemaire. La Mortola, This is just the plant of English
conservatories. It is very doubtful whether this is more than a variety
of the last.

Group Marginat^.
.4. hiihantlta, Schiede. Seen in various forms, both the type and

A. ccerulescens, Salmdyck, under a great variety of names, but not in
flower. What is grown as ^^ stenophylla " is not the plant described
under that name by Jacobi, but a form of this species. I do not think
lophantha is really distinct specifically from A. univittata, Haworth,
T.vhich has long green leaves, with a pale baud down the middle.
A. xylonacantha , Salmdyck. The true plant is grown at La Mortola,

not differing materially from that of English conservatories ; but I saw
a great many others so called, which were wrongly determined.
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A. Kerchovei^ Lemaii-e. Grown sparingly both at La Mortola and
Hyeres, at the latter garden as " .4. Becmcarnei, Lemaire," not differing
materially from the plant of English cons<^rvatories. A very curious
plant grown at La Mortola, under the name of ''A. VWcb, Pirotti," is,

I think, a very dwarf, spineless form of this species, identical with what
has been called in England " A. KercJuwei inermis''
A. Victor ice-ref/incej Moore. Seen at La Mortola, not differing mate-

rially from the plant of English conservatories. Has not flowered.
A, Gheishreghtil^ Lemaire. Seen at La Mortola, not differing materially

from the plant of the English conservatories.
A. Hanhiirii^ Baker, n. sp, A new species allied to A. Gheisbreghtii^

seen in the Mortola collection under the name of .4, heteracantha.
It has a sessile rosette, 8-9 inches in diameter, oblong rigid very
glaucous leaves 4-5 inches long, 2^ inches in diameter at the middle, with
a very concave face, a pungent brown-black end-spine, a narrow con-
tinuous brown border, and close spreading colourless deltoid teeth.

* \ inch long. Flowers not seen,
A. horrida^ Lemaire. Seen at La Mortola, not differing materially

from the plant of English conservatories-

Group SUBMARGINAT^.
A. Deserti^ Engelm, Seen only in an undeveloped state at La

Mortola.

A. Shaivii^ Engelm. Seen only in an undeveloped state at Hyeres.
-4. applanata^ Lemaire. A most striking species, which I saw all

along the Riviera, fi'om Hyeres to Genoa, reaching a touch fuller state

of development than we ever get in England. Leaves 30-40 in an
acaulescent rosette, very rigid, oblong, very glaucous, reaching a length
of 4-5 feet, and a breadth of 4-6 inches at the middle ; base very convex,

1^ inches thick ; end-spine very large and pungent, decurrent along
the margin a third or half way down ; teeth distant, deltoid- cuspidate,

dark brown, 4-| inch long. It flowers freely at La Mortola and
elsewhere, witli a peduncle 10 or 12 feet long. A. spectabilis^ Todaro
Hort. Bot. Panorm. IL t. 25, is probably the same species,

A. Hookeriy Jacobi. A line plant from Mexico, without a name,
W'hich had just flowered at Hj'eres, I referred here. It had 30-40 very
thick, rigid, bright green, oblong leaves, 3-4 feet long, 6-8 inches broad,

at the middle, a decurrent large pungent end-spine, very broad deltoid-

cuspidate teeth, and a stout peduncle, 20 feet long, with large crowded
lanceolate bract-leaves, imbricating like ihomoi A.atrovir€7is, It flowered
at Kew in 1SS9, and was figured in the Botanical Magazine, tab. 6589-

-4. Franzosinij Hort, Hanbury, This, which is one of the most
striking plants in Mr. Hanbury's garden, was one of the things Avhich

I was desirous to see, and I find that it is an undescribed species of this

affinity, which I have never seen in any English collection. It has an
acaulescent rosette of 30-40 oblong-spathulate leaves, which are as

thoroughly and persistently glaucous as those of A. appUmta, reaching
a length of 8-9 feet and a breadth of a foot at the middle, very rigid in

texture, with a very pungent end-spine decurrent for about half a foot,

and distant dull brown-black deltoid-cuspidate hooked or straight teeth,

|-| inch long. It was not in flower at the time of my visit, but its

nge Eimgair panicle w^as produced a year ago, with a stout peduncle
40 feet long, and was described fully in a paper by Philip Sewell in

Gard, Chron. 1889, Vol. II. p. 639, Mr. Ilanbury tells me it was
introduced to La Mortola in 1878, and probably nam^d in honour of

Francesco Fran^osinl, proprietor of the Villa Fran^osini and a ricli.
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Group Americans.

A. seemannkma^ Jacobi. This I saw at Hyeres just coining into

flower, not differing very materially from the plant of English con-
servatories,

A. ferox, K. Koch, This species, grown in the open air at La
Mortola, is developed much better than any I have seen at home.
It has slightly glaucous oblong-spathulate leaves, 3 feet long, 9-10 inches
broad at the middle, a large pungent non-decurrent end-spine, and very
large irregular deltoid-cuspidate marginal teeth, with the edge hollowed
out between them. I did not see it in flower.
A. Scolymus, Karw. Not grown commonly in the Riviera gardens,

but I saw it at Hy^res, La Mortola, and Monte Carlo, in flower at the
last locality, A. Verschaffeltii^ Lemaire, and several other plants which
have been described as species, must clearly be placed here,
A. potatorum^ Zucc. What was called by this name at La Mortola,

and it may be named correctly, was clearly conspecific with A. atrovirens
(salmiana).

A. coccinea, Roezl. Grown at La Moi'tola,not difl'ering materially from
the plant of English conservatories.
A. mcxLcana, Lam. The plant grown under this name at Hyeres is

no doubt named correctly, but 1 do not think in any broad sense it is

more than a variety of americana.
A. americana^ L, Everywhere abundant along the Riviera, not in

gardens only, but by roadsides, and along the sea margin, flowering
very freely. Besides the type, two varieties, one of which is called
lietevirens and Milleriy with very glaucous leaves, approximating towards
mexkana, and another called ornata vnidpicta^ with green leaves with
great stripes of yellow. I saw one plant of the latter with leaves 8-9
feet long and nearly a foot broad at the middle.

Group RreiDiE.

A, rigida, Miller. This, the most valuable and most variable of all
the Agaves, is common and quite at home in the Riviera gardens,
flowering freely ; and I had an opportunity of studying its characters
and range of variation far better than T had ever done before, and of
Beeing several forms with which I was not previously acquainted. The

1

by the late Sir G. Macleay.

[Note added, l%9i,-^Affave Franzoslni flowered again in the autumn of 1892,

and it was fully described and figured in the Gardeners' Chronicle, 1892, vol. ii..

p. 177, fig. 31.]

A. atrovirens^ Karw. Next to americcma and rigida^ this is the most
abnndant Agave of the Riviera gardens, attaining a much greater

development than it ever reaches at home. It may be recognised through
all its ^vide range of variation by its large oblong-spathulate dull green

leaves, large decurrent end-spine, large distant deltoid-cuspidate mar-
ginal teeth, stout peduncle with crowded ascending imbricating lanceo-

late bract-leaves, the lower a foot or a foot and a half long, and very stout

comparatively short panicle branches. I saw it in flower at Hyeres, La
Mortola, and San Remo. The leaves reach a length of six or eight feet,

and a breadth of 15-16 inches. On the Riviera it is usually called A.
sahnktna^ but I believe that quite a dozen plants named or maintained ^
as species by Jacobi must range here as forms.
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commonest forms in the Riviera show the characteristic small distant,
nearly black teeth, and agree very well with w^hat has been described
and fignred as Ixtli and ixtlioides (Bot. Mag. t. 5,893). In Dr.
Hern\s garden, situated just on the French side of the boundary gorge
at St. LouiSj I saw a form with leaves much thicker than usual
(1^ inches thick at the base) and forming a less dense rosette. The
plants called Gantula and Rnmphii in the Riviera gardens are forms of
rigida. Mr, Hanbury has just flowered a spineless form that agrees
very well with the sisalana of Yucatan and Florida. I am quite
satisfied now that A. Houlletii, Jacobi, is nothing more than unde-
veloped s/*5a/ana, and the same holds good with a plant called Iwvh.
One panicle of this species at La Mortok was producing copious bulbilla^.
The peduncle, including the rhomboid panicle, does not reach a greater
height than 12-15 feet. The bract-leaves, like those of amrrhximt. are
small and distant as compared wath those of atrovirens.

A. Davllloni^ Baker, n. sp. This is a new species, intermediate
between rigida and polgacmitha, which I saw ft)r the first time in the
Jardin d'Acclimatation at Hyeres, It is acaiileseent, with a rosette of
about 30 rigid ensiform leaves, wdiich reach a length of 3-1 feet and a
breath of 4 inches at the middle. They are moderately glaucous when
mature, tinged with i^ed when young, very concave on the face towards
the tip, with a non-decurrent pungent point and close minute deltoid
chestnut-brown marginal teeth. The peduncle was about 20 feet long,
and the panicle 6 feet long and broad. The bract-leaves and flowers are
like those of A. rigida.

A. hirida, Miller, Seen only at Hyeres, not difl'ering materially from
the plant of English conservatories,

A. h'^ouhetskoyana^ Hort Hyeres. A verj^ fine plant, allied to A.
hirida^ w^hich I saw, under this name, in the Jardin d'Acclimatation at

Hyeres, is quite distinct from anything I have seen at home. It is

acaulescent, -with about 30 lanceolate very glaucous leaves, 9-10 feet

long, 6-7 inches broad above the middle, very thick and rigid in texture,
with a large pungent non-decurrent end-spine, and small distant
nearly black deltoid marginal teeth. I was informed that it had been
received from De Smet of Ghent, and named in honour of Prince
Troubctskoy, who some years ago had a very fine garden on the Lago
Maggiore near Pallanza.

A. miradorensiSy Jacobi, A plant which I saw under this name at

Hyeres, differs considerably from what we have at home, but is

probably a variety of the same species. It has very glaucous lanceolate

rigid leaves, 2 feet long, 4-5 inches broad at the middle, a small pungent
black non-decurrent end-spine, and indistinct very small margiiial teeth.

A. pohjaccuitlia, Haworth. Seen both at La Mortola and Hyeres
under a great variety of forms and in difEerent stages of growth. When
fully developed it has an acaulescent rosette of about 40 lanceolate

leaves of firm texture, measuring about 3 feet long by 4 inches broad
at the middle, green, with a slight glaucous tinge, a small non-decnr-
rent pungent red-browm end-spine, and copious close minute red-brown
deltoid mai'ginal teeth. The peduncle is about 5 feet long, with many
small scariose bract-leaves, which are linear from a broad base, and the

dense spike is about as long as the peduncle. In a young state the
red-brown horny border is quite continuous, so that it is probable that
this may be A. Keratio^ Miller, received by him from the ishuid of St.

Kitts. xV curious form seen at Hyeres has more ensiform leaves than
in the type, curved forward in the plane of the face, like a sickle.
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Plants Avhich I saw labelled xaJapm^is^ chiajmn^is, (Jp7im, and cuhe/hns

were dill j^ofj/aeanthrf forms.

A, denfifffora^ Hook. After seeing the wild range of poJf/acanfha

ifi

Group Striata*

Group INTBGRIFOLI^.

A. Houlletii^ Jacobi. As already stated this cannot remain in this

group, but is A. rlgida^ var. sisahtna^in an imperfect state of develop-

ment.

Group GeminifloRvE.

A. gemtniflord^^Tfiy^l. Is grown at La Mortola under the name of

Litta'a geminijlura. This does not differ xiiaterially from the plant of

English conservatories.

Group Aloid.E.

.4. ceUiana^ Hook. Seen at Hyeres only, just like the form grown
at Kew.
A. mitis^ Salmdyck. Getci better developed at La Mortola than any

I have seen in England. Shortly caulescent ; leaves lanceolate, 2 feet

long, 4 inches broad at the middle, green, with a slight glaucous tinge

;

tip small not pungent ; teeth very minute, coloured brown in the sun,
remaininfT iireen when in the shade.

A. alhfcans, Jacobi. Seen at La Moi:tola only. I do not think it

u ?itand as more than a glaucous leaved variety of A. micraixuitha.
A. cJilarocanfhay Salmdyck. Seen at La Mortola in a young state.

Group Attenuate.
A. elemeetiana, Jacobi. A plant seen at La Mortola, agreeing well

witli what we have at Kew,
A. attemiata, Salmdyck. Has lately flowered at La Mortola, with a

cernuous spike 8-9 feet long, and a peduncle about half as long.

Group YUCC-^FOLI.E.

A. yucaefolia, DC. Seen both at Hyeres and La Mortola, flowering
freely and better developed than we get it in England, Leaves linear,

?> feet long, 1^ inches broad at the middle, taperiui? gradually to a long
point not pungent at the apex, obscurely serrulate on the mar^'in.
Peduncle wand-like, 4-.5 feet long, with only a few distant small scariose
bract-leaves, linear from a broad base.

' Spike dense, 3 feet long.

Capsules very small, turbinate.
A. spicata, Cav. One of the things that interested me most at La

Mortola, was to find growing in full pei^fection an Agare which cannot
be anything else than this species, which was described by Cavanijles

n

A. striatay Zucc. Frequent in the Riviera, with a range of variation

similar to what we know already at home. Here belong the plants

called Bonapartea rlgida^ B. striata^ and B. hystrix ; but what ^
are called Bonapartea gracilis and B. gracilis glauca really belong to

the genus Dasglirion,
A. da.^glirioides, J3iGohu Had just flowered at La Mortola, A. denl-

bata^ Leraaire, is substantially identical with Jacobi's plant.
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in 1802 from a plant from Cuba, which flowered in the Botanic Garden
at Madrid, and has not been heard of since. It is a very di^^finct species,
nearly allied to A, yucccefaJia, with about 20 oblong-lanceolate learey
in an acaulescent tuft, which are bright green, 2 feet long, nearly
3 inches broad at the middle, with a Bmall non-pungent end-spine and
very close minute greenish-white marginal teeth. In the La Mortola

spike 3-4 feet long, anc
loculicidally to the base.

yucccefoVia^ the
long, dehiscing

Genus FUKCRAEA, Vent,

F. gigantea, Vent. The typical form is quite at home at La MoiLola
in the open air, with bright-green glossj' rigid eAsiform leaves 4-5 feet

long, with all the inner leaves of the rosette entire, but the outer with
a few irregular teeth about the middle of the blade. I did not see

F. cnhensis or any of its allies anywhere on the Riviera, except young
plants just received at La Mortola from Kew.
F, puhesce7is^ Todaro. Seen at La Mortola in a young state.

F. BedingliausH^ K. Koch. Frequent in the Riviera gardens from
Hyeres to Genoa. The caudex is always short, the leaves reach a length
of 4 feet, and are persistently very glaucous and scabrous on the
under surface. I saw it in flower in two gardens at Mentone, producing
copious bulbilla)* At Hyeres it was labelled Roezlia regia. I do not
think F, Roezlii^ Andre, can be a distinct species.

Genus Doryanthes, Correa.

Z), exceUa^ Correa. Is grown at La Mortola and elsewhere in the

open air, but I do not think it has ever flowered.

Genus Beschorxeria, Kunth.

. B. viridiflora^ Hort. Hanbury. Leaves oblongdanceolate, 3 feet

1 l<^og, 3-4 inches broad at the middle, glaucous green, scabrous on the

under surface. Peduncle about 2 feet long ;
panicle 3-4 feet long,

central branches nearly a foot long, each branch bearing at its apex a

few corymbose flowers ; bracts large ovate ; pedicels l\-2 inches long.

Capsule oblong-trigonous, 1\ inches long, dehiscing loculicidally to the

base. This is probably B. yiiccolde^ (Hook, in Bol. Mag. t 5,203) in a

state of full development.

Order Ltliace^.

Genus YucCA, Linn.

F. aloifoUa, Linn. Common all along the Riviera, flowering and
fruiting freely. The typical form has stems 6 or 8 feet long, green

rigid ensiform leaves, 1^ feet long, 1^ inches broad at the middle, with a

pungent point, a channelled face and a very scabrous margin, a short

peduncle, a rhomboid panicle 1|~2 feet long, and glossy bright red-

brown indehiscent oblong fleshy fruits, 2^-3 inches long, 1^ inches

diameter.

F. guatenialensis, Bakor. This is one of the commonest species along

the whole Riviera, in a great variety of forms, and I had the opportunity

of studving it far more fully than I had been able to do before. It is

usually' called Y. Draconis, but is not the plant of Linnaius, which is

founded upon a figure in the "Hortus Elthamensis" of Dillenius. It

^eta UD to a heii/ht of 15 or 20 feet, sometimes branching from low
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down. I saw a tall one at Genoa with 15-20 branches, each ending in

a great tuft of leaves. The leaves are always bright green, and reach a

length of 3-4 feet. Y. Glicishreghtii recedes from the type in the

direction of aloifolia by its rigid scabrous leaves. Y. 3Ia.^elli and Y.

lenneana^ on the other hand, have less firm recurving leaves, and the

marginal toothing is sometimes very obscure, and there is a trace of a

brown border. Y. conspicua^ of the Riviera gardens, is also a form of

this species, and I have very little doubt now that Y. ghjcuitea, Lemaire,

which I know from description only, must also range here. It produces
flowers copiously on the Riviera, but never ripens its fruit.

Y. desmetiana^ Baker. This is evidently a distinct species, which
attains a greater size on the Riviera than with us at home, but has not

been known to flower. The finest j^lant I saw was in the garden of the

Baroness von Huttner at San Remo, 5-6 feet high, the branching stems

3 inches in diameter, the recurving leaves a foot and half long, 1^ inch

broad.

Y. Peacuchiiy Baker. Grown at La Mortola, but has not yet

flowei'ed.

F. gloriosa, L. N jt common in rhe Riviera, but I saw several forms
at Ilyeres. Y. penduJa, Siobold, is substantially the same as our

recurvifolia. Y. hrasilicnsis^ is a form with much recurved verj^

glaucous leaves. Y, glaucescens, Carriere, is a form of glorhsa, and
quite different from Haworth's plant so called,

Y. macroearjja.Engelm., This I saw alive for the first time at La
Moi tola. It was acaulescent, with a great tuft of very rigid glaucous
ensiform leaves, 2 feet long, 1 inch broad at the middle, with a very
pungent apex and a narrow brown margin without any threads. It has
not yet flowered.

Y. treculeana, Carriere. This is grown along the whole Riviera,

reaching a development far beyond anything vv'hich we have at home.
In a plant at Genoa, planted 37 years ago, branching into several heads,
the stem was 30 feet long, 4 yards in circumference at the dilated base,

and a foot and a half in diameter some distance above the base. I feel

quite satisfied that canaliculata and cormUa are forms of the same
species,

Y.filamentosa^ L. This is represented at La Mortola and by a form
which quite agrees with Haworth's glaucesceas.

Y. alhospica, Hort. Grown both at La Mortola and Hyeres, in fine

condition at the latter garden under the name of K elata. It is the
plant described in my monograph under the name of F. constricta,

Y. Uanhiirit, Baker, n. sp. A new species, allied to edbospira
and fragUifoUa, the seeds of Avhich Avere sent to La Mortola many
years ago by Mr. Sampson Hanbury from the Rocky Mountains. It

is acaulescent, with a dense tuft of about 100 very rigid glaucous green
leaves 1^ feet long, under half an inch broad at the middle, smooth o\\

the face, subscabrous on the back, with a pungent point, and a margin
edged with brown with a white streak beyond the brown, from which
a very few slender threads split away. It was not in flower at the
time of my visit.

Y. haccata^ Torrey. What is commonly grown as haccata on the
Riviera is Y. filifera, Chabaud, which forms a trunk and inhabits

Mexico, whilst the true haccata is acaulescent and inhabits California.
I saw nothing in situ to equal the grand trunk which has just been
presented to Kew by M. de Falbe from his garden at Cannes, and is

now in the Temperate Honse. I saw at Hyeres a curious phmt called
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haccata glauca^ acaulescent, with very glaucous rigid eiisiform leaves
with very copious stout spreading filte.

F. Whiiipleii, Torrey. A fine plant, which has been drawn by Mrs.
Thiselton-Dyer, has just flowered and died at La Mortola. I saw
another which had lately flowered at Hyeres, where it is grown under
Lemaire's name of Yucca californica. I now think this had better
be kept as a genus distinct from Yucca^ under Engelmann's name
Hesperoyucca.

Genus Dasyliriox, Zucc,

All along the Riviera Dasylirions are a prominent feature in the
gardens, andthe soil and climate appear to suit them admirably,

Z). acrotrichum, Zucc. Grown everywhere and flowers freely.
Easily recognised by the leaves breaking into a tuft of threads at the
top.

p. glaucophyllum^ Hook, Like the last, grown all along the
Riviera and flowers freely. Bonapcirtea gracilis glauca and Dasglirion
gracile glaucescens both represent the typical form. Bonapartea
gracilis^ of the Hyeres garden, differs by its bright green leaves. It
may be a distinct species, but I did not see it in flower. A plant grown
at La Mortola as Dasylirion hyhridiim may be the same. What I saw
called Z>. quadrangiilahim was all glaiicophyllam. In a plant seen in
flower at Genoa the peduncle with the panicle reached a length of
20 feet.

if<- This I was very pleased to see in
flower in a state of full perfection at Monte Carlo and again at Genoa
It has a great tuft of 200-300 recurving rigid linear leaves, 3-6 feet
long, not more than a quarter of an inch broad at the middle, vertically
striated, slightly glaucous and convex on both faces, scabrous on the
margin, not splitting up into threads at the top. The peduncle is

15-20 feet long, bearing, in its upper half, dense spikes of minute whitish
flowers in the axils of great soariose serrated lanceolate white bracts.

Mr. Watson sent home specimens in fruit of the same plant two years
ago from Hyeres. It may be D. quadrangulatum, S. Wats., in a state

of full development.

Genus NOLINA, Michx.

N.. Jongifolia^ Hemsley. Grown commonly all along the Riviera
tinder the name of Dasylirion longifolium. I saw it in flower at

Genoa.
N, gard

under the names Pincenictitia ghmca and P. tuherculata. The finest

plant I saw was in the garden of the Baroness von Huttuer at San
Remo, with a trunk 6 feet in circumference at the base.

Genus Drac^na, L,

The only true Drac^na grown is D. Draco. I did not see any old

trunks.

Genus Cordylinb, Com.

The universal Cordyline of the Riviera gardens is the New Zealand
C. au8trah\ Hook, fil., with leaves varying greatly in breadth and
rigidity. I did not see anv trunks taller than

"
'

''"^ ""^ ^ '"
tho^
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the Temperate hoiiBe at Kew. AH the plants I saw labelled indivisa

were forms of austi^aUs. At La Mortola I saw also plants of the

Australian C. stricta^ Endlich.

Tribe Aloine^.

The Aloes were not in flower at the time of my visit, with the ex-

ception of .4. ciliariSy Haw., which growls luxuriantly in the open air.

The commoner large caulescent Aloes of the gardens at La Mortola,

Mentone, and Monte Carlo were not, as I expected, the Mediterranean

A. vera, Linn., but the Cape A. africana^ A. siqiralcevis, and A. arbor-

escens and its Yarietjfr}itesce?is. A. .striata, Haw. (A. alhocinctay Haw.),

and its variety A. hanhuryana^ Naudin, are also frequent. I saw also

at La Mortola A. purpurascens, the typical A. ferox^ A. Bainesit

(young stems only), and A. plicatilis. Of the smaller species A.

aristata is much finer than we get it in England, and this is also the

case with ^4. heteracantJta, Baker, which is not yet known in flower. A
caulescent species, grown at Mortola, allied to A. arhorescens^

with a dense tuft of lanceolate leaves 7-9 inches long, margined with

minute teeth, at the top of a long slender erect stem, is probably new
and undescribed. [This has since been described in Gardeners^

Chronicle^ 1892, vol. i., p. 780, under the name of Aloe aurantiacaj
Baker], Dr. Penzig has lately introduced from Abyssinia to the

gardens at La Mortola and Genoa, A. ahyssinicay A. commutata^
and three other species. Mr, Hanbury also grows A. variegata, and
has some curious varieties of mitriformis and humiliSy which are

different from anything I have seen at home. He grows many xlpicras,

Haworthias, and Gasterias, none of wiiich seemed materially different

from what we have at Ivew. A Gasteria, called multipiinctata^ with
glossy lorate leaves 1-1^ feet long, with obscure immersed greenish-

white blotches, is probably an undescribed species.

Order Bromeliace^,
The species which are hardy on the Riviera are Tillandsla xiphioldes^

otm

HecJitia Gheishreglitii^ Byclda hrevifoli
'), and Z). rarijl

It is quite evident that the climate and soil of the Riviera are ad-

mirably fitted for the growth of a large proportion of these plants. As
might be expected, there is a general tendency in the leaves to be more
glaucous than at home. A great many species reach their full develop-
ment on the Riviera which we get at home only in an undeveloped
condition. The principal groups of Agavej©, which are not represented and
are but little represented on the Riviera, are the AloidecB and Vivipar(^,
and Furcraeas of the cubejisis group. It is probable that these require
more moisture, and perhaps more heat, than they get in the Riviera
climate. My best thanks are due to Mr. Hunbury for his kindness and
the trouble which he took to help me in every way ; and to his principal
gardeners, MM. Cronemeyer and Villa, to w^hom, dnrin
constantly applying for information.

Herbarium, Kew%
December 17, 1891.

J my stay, i nv

J. G. Baker.

n
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LXVIIL-MADAGASCAR PIAS8AVA.

{Dictyosperma filrosiim^ Wright.)

I
[K, B., 1894, pp. 358-359,]

For nearly twenty years a fibre closely resembling Brazilian Piassava
(described in Kew Bulletin, 1889, pp. 237-242) has been obtained

I from the island of Madagascar. It was moderately long, of a rich
brown colour, and evidently obtained from the stem of a palm as
ordinary Piassava. The quantity produced was never very large, and
in the early stages of the enterprise the fibre was shipped in a very
rough, uncombed state. Latterly the quality has much improved, and
during the period when this class of fibre commanded specially high
prices the shipments were probably remunerative. Owing, however,
to the discovery of West African Piassava or " bass fibre " obtained from
Raphia vinifera (described in Kew Bulletin, 1891, pp. 1-5), the prices
obtained for Madagascar Piassava have apparently fallen almost as low
as the cost of production, hence little of it has appeared lately in the
London market. For the first specimen of Madagascar Piassava, now in

the Kew Museum (No. ii.) we are indebted to Messrs. J. Puddy & Co.,

of Mincing Lane. This was received in 1890. At that time the plant

yielding it was not known. The more common palms of Madagascar
such as species of Hyphmne, Df/psfs, Raphia and Bismarckia, were
believed not to yield this fibre. Hence it was inferred that there

existed in the island a palm not yet described. This eventually proved
to be the case. Throu^rh the effm^ts of Messrs, Proctor Brothers, of

East India Avenue, E.G., Kew obtained in 1890 specimens of the

complete plant known locally as Vonitra, with stem and leaves showing
exactly the manner in which the fibre was produced. Each plant had a

slender stem about 5 feet high and 2^ inches in diam. This was sur-

mounted by a crown of graceful pinnate leaves 5-G feet long. The
whole stem, to the base, was thickly invested by a dense mass of fibres

formed from the inner sheaths and the edges of the petioles. The
individual fibres were finer and more flexible than Brazilian Piassava

and also slightly shorter; in other respects they resembled it very

closely. As to the commercial position of the fibre Messrs. Ide and
Christie are good enough to inform us :

" Of late, Madagascar Piassava
" has been well combed, straight, and clean, and in this state it is worth
" from 30Z. to 37Z. per ton ; but as the quantities sent home, even at these

" rates, are small, we are led to conclude the preparation as now done is

" costly." The shipments are made from Tamatave and some of the ports

to the south. In September 1891, Madagascar Piassava was reported

to be " in demand," and the price had risen to 46Z. per ton. Fresh seeds

were obtained from Messrs. Proctor Brothers, and from these numerous
plants, now about 2 feet in height, have been raised at Kew. They are

nearest to Dictyosperma alburn^ a well-known ornamental palm from

Mauritius and Bourbon, but are easily distinguished both from this and

other species. Many of the plants raised at Kew have been distributed

to botanical establishments in the Colonies.
_
Very soon the species will

probably be well represented under cultivation.

As a new species, the following description of this palm has been

prepared from such material as is now available. No flowers have yet

been received.

Dictyosperma fibrosum, C.H. Wright; arbor, caule erecto fibris ex

petiolisobsoletisvestito,foliisjuvenilibusbifidisadultiscequaliterpinnatis,

]
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petiolis elongatis supra leviter concavis subtuB convexis (/.(?., sectione

transversal! lunata) leviter fnrfuraceis, foliolia lanceolatis acutis basi

contractis glabris, nerviis centralibas prominentibiislateralibusS-lminus

conspicuis transversalibus panels conjunctis, floribus igaotis, fructu sub-

globoso pericarpio fibroso stigmate termiuali, semine embryone sub-

basilar!, albumine ruminato.
Folia 5 ped. longa ; petiolus 2 ped. longua ; foliola 1| pad. longa,

1 poll. lata. Fructiis 8 lin. diam.
Habitat: Madagascar. Nam. vidg, : Vonitra.

This species differs from D. album, H. WendL, in having the trunk
covered with a dense mass of brownish fibres, about 18 inches long,

which furnish the " Madagascar Piassava " of commerce. Specimens
of this from Messrs. Proctor Brothers are deposited in the Museum of

the Royal Gardens, Kew, The lateral nerves of the leaflets are also

more conspicuous than in D, albunij and the fruit is subglobose.

LXIX -WEST AFRICAN BASS FIBRE.

{Ba2)hia vinifera^ Beativ.)

[K. B,, 1891, pp. 1-5.]

This palm is described in the Flore (TOware et de Benin, vol. i. p. 76
(tab. 44, fig. I. et tt. 45 and 46), from which the following notes
have been extracted. It is very abundant on the borders of rivers,
intersecting the countries near the sea in the kingdoms of Oware and
Benin. The tree is of medium height, having leaves of from 6 to

7 feet or more in length with spiny leaflets. The fruiting spadix
is very large, about 4 feet long, and forms a heavy load for one
man to carry. What this tree lacks in height is compensated for by
the beauty of its form, the brightness of its colour, and its imbricated
shining fruits. The stems are used to form the framework of
native dwellings, and the leaves, bound with lianes, are used for thatch-
ing. Huts so built are substantial, and afford a good protection from
the rain and heat of the sun, but at the same time serve as a haunt for
vipers, rats, and other vermin. From the trunk an intoxicating bever-
age of a w^hitish colour is obtained, and is called by the natives
"Bourdon" ; it is not quite so sweet as ordinary palm wine; but is

more vinous, and appears to contain a larger quantity of spirit. The
fruits of this palm, w^hich are collected all the year round, are likewise
said to afford a beverage of a second quality which will keep for a
considerable time.
The Board of Trade Journal [November 1890, p, 596] quotes from

the Lagos Weekly Times an account of the fibre, and states that it

" promises to become an important and valuable addition to the ex-
" ports from Lagos."

It will probably bo found a useful substitute for Piassava, an account
of which is given on p. 227.
f. The following correspondence lias taken place between this estab-

fibre
W

L
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Sir,

Colonial Office to Royal Gardexs, Kew.

October
I AM directed by Lord Knutsford to transmit to you a copy of a

despatch from the Governor of Lagos, reporting that he had forwarded
to you for analysis and report, a box containing 20 lbs. of bass fibre
obtained from the Rapliia vinifera.
Lord Knutsford will be glad to be informed of the result of your

examination of the parcel in question.

I am, &c.

(Signed) EDWARD WiNGFIELD,
The Director, Roj'al Gardens, Kew.

Sir A. Moloney to Coloxial Office.

My Lord,
Government House, Lagos,

August 20, 1890.
I HAVE the honour to report that there will go forward by the

next mail steamer, addressed to the Roj'al Gardens, Kew, a box con-
taining 20 lbs. of a bass fibre obtained from the BapJiia vinifera or
wine palm of West Tropical Africa.

2. The sample I had hurriedly prepared during my last visit to the
eastern district.

3. On its ** find," area of supply, local preparation and uses, as also
on its prospects as an export, for which I anticipate a bright and profit-

able future, I have drawn up a minute with a view to its advertisement.
4. May I ask your Lordship to let the Director of the Royal

Gardens, Kew, who takes such deep interest and gives such encourage-
ment to the development of the economic botany of our colonies, have
a copy of this despatch, and to allow of the circulation of the minute
among the various Chambers of Commerce.

5. I attach a copy of the notice that has locally appeared inviting the
attention of the public to this fibre.

I have, &c.

(Signed) Alfred Moloney,
The Right Hon, Governor.

Lord Knutsford, G.C.M.G,, &c.

Extract of Minute by the Governor of Lagos on the Bass fibre of the

Bamboo palm {Raphia vmifera).

In a letter received by me, shortly after my arrival in Lagos in

February last, from a well-known Manchester firm, a sample of a fibre

known as "African Bass " was forwarded, with the following remarks :

—

"If this can be found and shipped in quantity 1 could sell largo

quantities. It should be kept straight, tied up first in small bundles,

thickness of a man's w^ist, and these made up into bales of about half

a hundredweight each. It must be kept straight, whatever the length,

as the bends spoil the fibre and make it difficult to work."
* • • *

" Please note the brown fully mature fibre is preferable to the light

red colour
; present value 30?. to Z2L per ton,"

In the "African Bass " of which the sample was sent to me I was
surprised to recognise one of the commonest of the native fibres of this

colony, used, I may say, by every fisherman in the manufacture of hia

%i
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lines, and prepared from one of the most plentiful of the palm trees of

the colony, the Ttapliia vinifera^ or " Bamboo " palm.

The '* African Bass'' is in appearance a stiff and wiry fibre, varying

in colour from dark brown to light red, dependent for its shades on

duration of soaking. It is most readily obtained in lengths of from
3 feet to 4 feet, beyond which length it is inconvenient to pack and
difficult to procure without injury to the tree. In diameter it varies

from -^^ to ^V of an inch, the latter of which may be accepted as the

limit of fineness to be admitted in a commercial sample for the European
market. It is used, I believe, mainly in the manufacture of hard

brushes for various domestic and manufacturing purposes. The demand
appears to be very large, and the price, as shown above, is exceedingly

satisfactory.

The source of its supply in this colony alone may be said to be prac-

tically inexhaustible, as will readily be acknowledged when its origin is

explained.

^/^

tree in the sw^amps and low lands which line the waterways of the

colony. Dense thickets of these palms, traversed only by the palm wine
gatherer or the bamboo cutter, push their way into the lagoons, and
extend over the flood grounds, and even to a distance of from 15 to 20
miles up the river valleys into the interior. The area occupied by these

Ttaphia forests it would be impossible to calculate, but it may be
accepted without doubt that they extend throughout the length of the

colony, and to a distance of at least 15 miles from the sea coast, and
that over this area of about 5,000 square miles they form a considerable

proportion of the vegetation, next only in numbers to the oil palm
{Elceis guineensis) and the Mangrove {RMzophoi^a mucronatci). The
fact that one can steam for miles, as I have frequently done, w^ondering
to what commercial advantage they could be put, through uninterrupted
Rapliia groves on either hand in the Eastern waters, impresses one
with the extent of the acreage which must be overrun by this graceful

palm.
Everybody in the colony is aware of the manifold uses of the Rapliia

palm ; how from its leaves hats, cloth, and cordage are made ; from its

leaf-stems rafters, fences, and walls ; and from its crown or bud of

unopened leaves palm wine of excellent quali^. Of one part only the

use seems not generally known, and it would appear that this particular

portion of the tree, though hitherto treated as useless, is in reality of

more value commercially than all the rest.

When the '* Bamboo " cutter clears away the leaves from the lower
stem of the palms the trees present a very ragged and uneven appearance,
owing to the practice of leaving a portion of the leaf-stalk adhering to

the parent stem. These base-stalks partially encase the bole of the tree

and project upward and outwards, forming the scaly covering which
gives so strange an appearance to a grove of Raphia palms. From
these stumps of the leaf-stalks the native fishing lines are made. The
fibre is extracted by a process of soaking and scraping, which is exceed-
ingly simple and is fully understood by every bamboo cutter and line

maker. It is this fibre which is known in the European market as
" African Bass," and there is no apparent reason w^hy, with a population

, who are in the habit of preparing it, and a source of supply which may
be regarded as practically unlimited, we should not be able to compete
on even terras with the sources of supply which at present monopolise
the market, . - . .

•
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Enko ^ndAkjjalco, the Bass fibre as Ii/o, and the fishing line lyo-nguro
or lyo-aghe. Along the inland waters or lagoons from Popo to Mahin
the natives use this fibre for fishing lines, and as twine and rope.

Messrs. Ide ai^td Chkistie to Royal Gardens, Kew.

Dear Sir,
72, Mark Laue, London, E.G.,

October 10, 1890.
We duly received your letter of 8th instant, and to-day brings

us the sample of fibrous material found at the base of the leaves of the
"Bamboo " palm of West Africa (liaphia vinifera).
We have seen this material before, and the small importations that

were made (some years ago) were not at all well received by consumers,
who found that the expense of cleaning and the ultimate result were
most unsatisfactory when compared with the price and results of South
American Piassava.
During the past year or two, however, the market values of the latter

have undergone a great change, Bahia Piassava having largely risen in

price. We think, therefore, that it might be well worthy of producers'
attention were they to select only those fibres of which we return you
specimens herewith, and clean them efEectively from all the adherent
small fibre. Only the strong healthy fibres should be selected and
prepared, and the various lengths should be bundled separately.

The material being somewhat of a novelty, it might be well for

shippers to confine their first shipment to, say, 10 to 20 tons, 8o as to

try the market adequately. If properly selected and cleaned, we estimate

that it would sell at 25Z. per ton to-day in London, a figure that, in our

opinion, should leave a handsome profit to the producer.

D. Morris, Esq., M.A., F.L.S.

Yours &c.,

(Signed) IDE AND CHRISTIE.

Messrs. Ide and Christe to Royal Gardens, Kew.

Dear Sir,

72, Mark Lane, E.G.,

October 24, 1800.

We have your favour of the 23rd instant, and duly note the

contents of enclosed extract from Minute of Governor of Lagos on the

fibre of Raphia vinifera.
Since we last wrote to you on this subject, a few bales of " African

Bass " recently imported have been sold, and reached the extreme price

of 42/. The fibre had been carefully selected and remarkably well

cleaned, hence the excellent market it met with. We scarcely expect

this price would be maintained for substantial quantities, but for fibre

of equal merit the immediate outlook would seem to indicate that 35f.

to 40Z. might be the range of value.

J

1

D. Morris, Esq., M.A., F.L.S.

Yours, &c.,

(Signed) IDB AND Christie.
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LXX.—WEST AFRICAN BASS FIBRE-(continued).
r

(Baphia vinifera^ Beauv.)

[K. B., 1892, pp, 299-300.]

W
of the Botanical Section at Aburi, Gold Coast, refers to the shipment

of West African Bass from Appani, a port between Accra and Cape

Coast Castle in the Colony of the Gold Coast

:

On my way to Cape Coast I noticed a small quantity of the Bass

fibre bein> shipped from Appam. This valuable fibre is obtained from
the palm which is so common and plentiful in this part of the colony,

namely Eaphia vlnifera. It is a very important product, being worth

from 25^. to 60/. per ton, according to quality. Great interest is at

present shown in England in the discovery of similar fibres to this,

and there is a good market for them, but the supply is very small,

owing chiefly, I think, to the difficuUy experienced in extracting and
cleaning the fibre. It is chiefly used for brushmaking. I will make
inquiries and endeavour to obtain information respecting suitable

machinery for cleaning and preparing this fibre, which information, if

1 am able to procure it, shall be published in my next report.

A

LXXL-RAFIA FROM WEST AFRICA.
{^Raphia viniferay Beauv.)

[K. B., 1895, pp. 88-02.]

In the Keiv Bulletin for 1891, pp. 1-5, an account is given of "West

African Bass fire, prepared from the base of the leaves of the Bamboo
^x\m{Raphia vinifera). Since that time African bass has become a

recognised article of commerce. The price at first was about 42Z. per

ton ; it rose to 56^. par ton, but latterly, in competition with similar

fibre from the Palmyra palm, the Kitool, and Ihe original bass produced
in Brazil, known as Para and Bahia piassaba, it has been quoted at %0L
to 30/. per ton. Even at the latter price it supports a considerable
industry in West Africa.

It appears probable that the Bamboo palm may be made available

also for other uses. A strong, useful material known as Raphia or

Rafia is shipped to this country from Madagascar- According to the
Rev. Ricliard Baron, F.L.S. (Kew Bulletin, 1890, p. 211), it is obtained
"from the young unopened leaves of the Raphia palm." Raphia
Huffiay Mart. Hist. Nat. Palm, iii., p. 217 {R. pediinculata, Beauv.) is

confined to Madagascar. It is widely spread in the island, chiefly in
valleys, up to an elevation of 4,000 feet. It is also found abundantly
along the coast. The pinnate leaves are 20 to 30 feet in length, with
numerous narrow leaflets, varying from 2| to 5 feet long. Rafia is

prepared by peeling ofi: the cuticle (with so:ne of the underlying fibro-

vascular bundles) on one or both sides of the leaf. It is used locally for

delicate plaited and woven fabrics, cloths, and hats, as well as for mats
for covering floors and wrapping up goods. More recently it has been
woven into superior matting, tastefully coloured, and used instead of
tapestry for covering walls in London houses. The loose strips of Rafia
are in demand in this country and elsewhere in place of Russian or Cuban
bast as tie-ban Is by gardeners and nurserymen. For the latter purpose

iC
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made up into bales weighing 1^ to 5| cwt. Each strip is a straw-
coloured flat band about 4 feet long, and about ^ to | inch wide, but
capable of sub-division into fine threads.

i Owing to the French expedition to Madagascar, Rafia has already
shown an advance in price. It was sold recently at 555. per cwt.
Apart from this, however, there is apparently a steady demand and a
good price for Eafia fibre.

Raphia Ruffirx is closely allied to the Bamboo palm of tropical
' Africa. If the supply of Rafia from Madagascar were greatly reduced

or cut off, it is very probable that within a short time it would be
possible to obtain an almost identical article from West Africa. One

? of the first notices of a Rafia from this part of Africa is contained in the

i

Report by Mr. C. F. Cross, F.I.C., on the Miscellaneous Fibres shown
at the Colonial and Indian Exhibition 1886. Mr. Cross mentioned that

I

this w^as so closely similar to Rafia '^ as to be applicable to precisely the

f-
same uses." The following particulars were given :

" Grass (epidermal strips of Raphia vinifera). Exhibited by Mr. A.
Sibthorpe in the Sierra Leone Section, with specimens of straw plait

illustrating its more usual application by the natives. This specimen
also proved itself on analysis to be worth the attention of paper makers.
The following determinations were made :

Moisture
Ash-
Cellulose

9"8 per cent.

2-7 „
60-8 „

Ultimate fibres. Length - - - 1'5 to 2*5 mm.
" It is needless to say that the raw material is particularly clean ; in

length of fibre, but more especially in yield of cellulose, it is superior to

Esparto
; it only remains, therefore, to determine the cost of production,

and if within the limit, to introduce this raw material into European
commerce. A further examination of this substance comparatively
with Rafia, which still commands a high price amongst gardeners and
nurserymen, showed that it was so closely similar as to be applicable to

precisely the same uses, and such an application would, of course, take

precedence of that above indicated. This fibrous material is well worthy
of further attention.

" I have received from Messrs. Joynson satisfactory reports upon the

papers made from the Rafia strips exhibited in the West African Section.

They were treated by the (basic) sulphite j}rocess, and bleached to a
good colour. The paper was reported to be of exceptional strength."

[^Colonial and Indian Exhibition Reports, pp. 379, 385.]

Small shipments of West African Rafia have already been made to

this country. It was, however, badly prepared, and the results were not

satisfactory. The strips were too short, and they reached their destina-

tion curled up so as to resemble very fine twine. It is necessary the
strips should be very strong, of good length, and dried perfectly flat.

Some of the best Madagascar Rafia is about 3| to 4 ft. long. Very
exceptionally it is 5 ft. long. This shows that the long leaflets in the

middle of the frond are chiefly used and the shorter ones discarded-

West African Kafia, to replace*^ the Madagascar fibre, must be as long
as possible, wdth a width of about J to | in., but none less than i in.

s

If the Bamboo palm {Raphia vinifera) does not afford tixQ best

material for Rafia strips, it is possible some other species may do so.

The West Africa Raphia so far known are as follows :

Raphia vinifera^ Beauv.—Bamboo palm. Abundant in West Africa,

extending also to central tropical Africa, where it was found by
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Sch^^'einfu^th. Its distribution in Lagos is thus described by Sir Alfred
Moloney {p. 230) :

The ' Bamboo ' palm {Rcq^hia vinifera)^ is perhaps the commonest
tree in the swamps and low lands which line the waterways of the

colony. Dense thickets of these palms, traversed only by the palm-
wine gatherer or the bamboo cutter, push their way into the lagoons,

and extend over the flood grounds, and even to a distance of from 15

to 20 miles up the river-valleys into the interior. The area occupied by
these liaphia forests it would be impossible to calculate, but it

may be accepted, without doubt, that they extend throughout the

length of the colony, and to a distance of at least 15 miles from the

sea coast. Over this area, of about 5,000 square miles, they form a

considerable proportion of the vegetation, next only in number to the

Oil palm {Elceis gumeensis) and the Mangrove {Rhizopliora mucro-
nata). The fact that one can steam for miles, as I have frequently

done, through uninterrupted RapJiia groves, impresses one with the

extent of the acreage w^hich must be overrun by this graceful palm."
Raphia Hoolzeri^ Mann and "Wendl.—The JJkot of Old Calabar,

where it is cultivated as a wine palm. The natives also manufacture
cloth from the epidermis of the leaflets. On the Sherboro, in Sierra

Leone, they make hammocks from it, as well as all sorts of basket work,
mats, (tc. This is one of the largest of the Raphias, the whole plant

often attaining a height of 70 feet. The fronds are 40 feet long, with
leaflets 4 to 5 feet long. IP in other respects suitable, this should yield

Rafia fibre as long as the best from Madagascar.
Raphia Gcertneri, M. and W.—Apparently confined to the Spanish

Island of Fernando Po, in the Gulf of Guinea. It grows from the

shore up to 500 feet above the level of the sea.

RapJiia lonffi/lora, M. and W.—The only locality given by Mann
for this species is the island of Corisco, off the French Colony of

Gaboon. This palm is 40 to 50 feet high, with fronds 33 feet long.

The leaflets are 5 to 5^ feet long and 2 to 2^ inches wide. A figure,

showing the natural habit, is given in Trans. Linn. Soc.y xxiv., t. 39.

Raphia Welwitschii, Wendl.—A new species, collected by Dr. Wel-
witsch, in Angola. It grows in humid places on the rivers in the in-

terior, and especially in the district of Galungo. The epidermis of the
leaflets is used by the natives in the manufacture of cloths, &c.

R. textilhy Welw. Apont., 584, n. 2, yielding also textile filaments, is

apparently a closely allied plant.

Epidermal strips, somewhat similar to Rafia, are available from
many species of palms, notably the Cocoa-nut palm and the Palmyra
palm. Specimens of these are in the Kew Museum. A variety of the
Palniyra palm, known in various districts under the native names of

Mortnfshi, Kelingoos, Run^ and Sibboo, is well known to be abundant
in West Tropical Africa. The epidermal strips from the segments of its

fan-shaped leaves could, no doubt, be produced quite as long as those of

the Madagascar Rafia.

While suggesting these other sources, it would be well, however, to

confine attention at first to the Rafia palms, and especially in view of
the fact that they form, as in the colony of Lagos, the prevailing
vegetation over immense tracts of country-
The commercial position with regard to Rafia fibre is given below by

Messrs. Ide and Christie. It will be noticed that particular attention
is drawn to the fact that previous shipments of West African Rafia have
failed because the strips were too short, and not presented in the flat

broad condition characteristic of the Madagascar fibi*8. Too much
reliance should not be placed on the exceptionally high price of Rafia at
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the present time. It would be safer to count only on the more normal
price of the fibre, and this during the last few years has been about 30Z.
per ton :

—

Messrs. Ide and Christie to Royal Gardens, Kew,

Dear Sir,
72, Mark Lane, London, E.G.,

March 4, 18D5.
Yours of the 2nd instant, with sample of West African Rafia,

to hand.
^
This we have seen once or twice before, and sold with diffi-

culty, being very inferior to the Madagascar, The former is very short
and hairy, not long and broad like the latter, and would appear to be
peeled from much smaller leaves.
We return your specimen along with a piece of the usual Madagascar.

Whilst the latter is available the trade would only look at the West
African at about half the price.

Yours faithfully,

(Signed) IDE ANd' CHRISTIE.

The following account of the production of Rafia fibre has been
published in the United States* Vonsular Reports for April 1894.

at Tamatave :

Wetter

Rafia Palm Fibre.

This fibre is the product of the Rafia palm {Raphia Ruffia)^ one of
the most useful of the palm family. The tree is a native of Madagascar,
growing profusely along its entire coast line near fresh water rivers,

lagoons, and marshes, and the very best quality actually in the water.
It is practically indigenous in the valleys all over the island. The
natives cut the new leaves from the tree after they have obtained a
height of some seven feet, and have just commenced to spread or open.
Two new leaves always sprout out simultaneously from each tree and
from the same sheath. In appearance and gracefulness, a fully opened
Rafia palm leaf is midway between the leaf of the cocoa-nut palm and
the plume of the ostrich.

After removal from the tree the leaves are separated, the leaf spears
or feathers being cut away from the heavy leaf stalk or large centre
rib and their tips cut off or not, according to the whim or needs of
each worker. The inhabitants of the fishing viUages are the main
producers of Rafia fibre, because they are the main consumers of the by-
products, making their finer fish nets from the small centre rib or 8]>ine

that runs down the middle of each leaf spear. The entire native popu-
lation use the leaf stalk or large centre rib in all their building and
portage operations, *

The first process of manufacture, in turning these leaf spears into the
Rafia of commerce, consists in the removal, with a very small sharp
knife, of the centre ribs of the spears. These ribs divide each spear in

half. Each of these halves of leaf flesh are then striped of their under
covering, which, in the closed condition of the spear is, for the moment,
the outside. This removal is readily accomplished by making a small
cut across the leafy flesh above mentioned, about one inch from the
base. .The fibre, which exists in the shape of a vegetable film or

covering on the under side of the leaf spear, is pressed up and loosened
^yith the knife, and, being caught between the thumb and said point, is

ripped off at one pull. The same thing is done with the other half of
the spear flesh by merely reversing the same in the other hand and
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repeating the operation. Practice makes the process a simple, perfect,

and rapid one, and a woman can readily strip, per day, what will yield

some 5 lbs. of Rafia. It must be understood that the men cut the Rafia

leaves and carry them to their homes ; the women do the rest. They,
however, rarely strip more than what would yield 2 lbs. of Rafia,

because the curing of the fibre is partly accomplished the afternoon of

the same day that it is stripped from the spear flesh.

The strips of whitish fibre thus secured, ranging from 2 to 4 feet and
over in length, are spread out upon mats in the sun to dry in loose

bunches. When partly dry, they are knotted into lib. bunches
and spread, usually upon the roof edges of small sheds or outhouses, to

finish curing, and are mostly carefully guarded against rain or dew. In

three days of good sun drying the Rafia is ready for market.
I regret to say that, owing to the cupidity of the natives and traders,

much the larger portion is marketed after only one day's curing. The
greener the fibre the heavier the weight ; hence the temptation. . . .

There is no particular time for preparing, cutting, or curing Rafia,

The crop is a constant one, harvested to suit the wants or appetites of

the natives, being received in the seaport towns at all times and seasons,

weather permitting its transport, and shipped as shortly after receipt as

possible, ... It may be roughly stated that fully 50 per cent, of

the young Rafia palm trees are annually destroyed in this way, and but
for its remarkable hardiness, ready growth, and the ease with which
it is propagated, this fact 'alone would mean its speedy and total ex-

tinction. Within four years, local Malagasy laws have been promul-
gated forbidding this terrible destruction. Yet it still exists, but in a

surreptitious manner ; or whenever they crave rum, cloth, or vazaha
finery, for which Rafia fibre alone can be bartered.

. . . . Rafia is one of the most staple of Madagascar products,
finding an even more ready market than rubber or caoutchouc. The
price in Tamatave, or we might say free on board, as the cost of

putting on board in quantity is a very nominal one, ranges from 5 to 9

cents for A 1 Rafia, while red Rafia usually brings about 2 cents per lb.

less than the A 1 white. . . . Practically, every one doing business
in Madagascar buys Rafia either for speculation, in barter for goods, on
commission, or as agents.

LXXII -RAFIA "PROM WEST AFRIGA-Ccontinued).
{Raphia vinifera^ Beauv.)

[K. B., 1895, pp. 287-288,]

A brief account was given in the Keiv Bulletin, 1895, (pp. SS-92), of
the production of the material known as Rafia, from species of palms in
West Africa. This fibre has hitherto been exclusively obtained from
Madagascar. It is used for tie bands by gardeners, as well as for
making mats and decorative articles.

i/^

West

Mr. Henry Millen, Curator of the Botanic Station at Lagos, in August
last. The following reports were obtained on this sample ;

—

Messrs. Ide and Christie to Royal Gardens, Kew.

72, Mark Lane, London, E.C.
Bear Sir, September 4, 1895.

Your favour of yesterday and samples to hand. The latter

fiho^v just as vre formerly experienced, bad colour (/.^., brown in lieu
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of creamy white), very short (one sample was longer), all stringy, not
flat-open. The trade, unless in famine, would not entertain it ; api)ear-
ance goes a long way nowadays, although for some tying purposes, this
West Coast product should do as well as the Madagascar.

If asked for a value, we would hazard 20/. per ton.

D. Morris, Esq., C.M.G., D.Sc,
Royal Gardens, Kew.

Yours faithfully,

(Signed) IDE AND Christie.

Messrs. J. A. Noble & Co. to Royal Gardens, Kew.

136, Fenchurch Street, London, E.C,
Dear Sir, September 6, 1895.

We are favoured with your letter of the 3rd instant, with
sample of Lagos Rafia. We are desirous of showing this to the
consumers as well as to the dealerti. With the latter there will be
difficulty in getting them to put it forward in the place of the
Madagascar Rafia, as it is not so sightly and the smaller buyers will
prefer the broader and lighter colour. Our own opinion is that with
more care in the preparation it will come into use witli those who do
not look to coloiir so much as strength. We see no reason why it may
not be broader, as it has simply been allowed to curl up in the
preparation, and is consequently harsh, with a tendency to cut in the
using. It is certainly the strongest we have seen from the West Coast

;

what we have seen before has been soft and good colour, but very
tender and unsaleable.
We after we have given the consumers an

opportunity of testing it and have received their opinion upon it. In
the meantime, Mr. Millen should continue his experiments, and we feel

no doubt he will be able to improve considerably on this sample.
There is very little doing at the present time, and prices have fallen
back from 48?. per ton to '62L nominal. We consider this should sell at

about 20/. per ton on the basis of *d2L for the Madagascar,

D. Morris, Esq., C.M.G., D.Sc,
Royal Gardens, Kew.

Yours truly,

(Signed) J, A. Noble & Co*

As already mentioned, small shipments of West African Rafia have
been made, from time to time, for many years, but no commerce has
arisen in it owing to its unfavourable character as compared with
Madagascar Rafia. The natives all along the coast manufacture cloths,

mats, baskets, and hammocks from Rafia, and samples are in the Kew
Museums from the Gambia, Sierra Leone, Gold Coast, and Old
Calabar.

* Further specimens of Rafia from West Africa were brought to

Kew recently by Mr. Walter Haydon, Curator of the Botanic
Station at the Gambia. The plant yielding these has not yet been
determined. It is evidently a species of Raphia^ but different in the
fruit from any Maphla so far represented at Kew. Mr. Haydon^s
specimens of Rafia were soft in texture and of good colour, but rather
short. They were, however, superior to any specimens previously
received from West Africa. The following Report shows also, that
they were valued commercially at a higlier j>rice than any former
specimenB

;
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Messrs, Ids and Christie to Royal Gardens, Kbw.

Dear Sir,
72, Mark Lane, London, E.G.,

November 14, 1895.

Regarding the sample and letter dated 13tli from the Royal
Gardens duly to hand, vre beg to say that for colour and texture, this is

the best Rafia we have seen from the West Coast of Africa, and in these

respects equal to the Madagascar product. The uncut ends, shortness

and fiae points are all against the sale and would interfere both with
sale and value.

As it is, we put it about 20/. to 25/. per ton. A small shipment of the

usual West Coast we sold a few days ago for 25/.

Yours faithfully,

(Signed) IDE AND CHRISTIE.
D. Morris, Esq,, C.M.G., D.Sc,

Royal Gardens, Kew.

LXXIII -PALMYRA BASS FIBRE.

{Borassus flabelli/ormis, Z.)

[K. B., 1892, pp. 148-150.]

Owing to the scarcity of the Bass fibres hitherto obtained from two
Brazilian palms, Attalea funifera and Leopoldinia Piassahcty inquiry
has been made in most tropical countries for palms likely to yield fibres

of a similar character. A bass fibre has been obtained in Madagascar
from a species of Dictyos2)erma (probably D.fihrosum^ WendL), and
more recently Lagos or West African bass has been obtained from
Raphia vinifera^ just described, A fibre almost identical has still more
recently been prepared in Ceylon from the Palmyra palm {Borassus
jlaheUiformis). The following information has been obtained on the
subject.

Sir,

Director of Navy Contracts to Royal Gardens, Kew.

Admiralty, Whitehall, S.W.,

June 1, 1892.
I SHALL be much obliged if you will be good enough to inform

the Department whether anything is known of a material called
'^ Bassine," said to be grown in India and dressed for the English
market at Colombo, as to its value as a substitute for Brazilian Bass,
and whether it is likely to displace bass on account of its quality or
price.

I am, &c.,
The Director, (Signed) C. M, Heath,

Royal Gardens, Kew. For Director of Navy Contracts.

Sir,

Royal Gardens, Kew, to Director of Navy Contracts.

Royal Gardens, Kew,
June 8, 1S92.

receipt
of your letter of the 1st instant on the subject of fibre prepared from
the ralmyra palm as a substitute for Brazilian Bass.
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As ahown in the enclosed extract from the Report of the Director
of the Botanical Gardens, Oeylon, the fibre from the Palmyra palm is
being prepared in small quantities in the north of the Island. The
quantity available is evidently limited, and as the palm is an important
source of food supply to the people it would be impossible to develop
the mdustry to any very large extent without affecting that supply.
As regards the value of the fibre in European markets, it may be

useful to communicate to you a copy of a letter received from Messrs.
Ide and Christie, a firm of fibre brokers in the City, giving particulars
of the prices recently obtained for the fibre. A small quantity of the
fibre as received to day is forwarded to your address in a separate
parcel.

This fibre is apparently not so good as the West African Bass {Kew
Bulletin, 1891, p. 1), and it is decidedly inferior in length and flexibility
to the Bahia Piassava (Kew Biillctm, 1889, p. 237). Its chief use
would probably be to adulterate these fibres, and not to be used alone.

I am, Ac.
The Director of Navy Contracts, (Signed) D. MORUIS.

Admiralty, Whitehall. S.W.

Extract from the Report of the Director of the Royal
Botanic Gardens, Ceylon, 1891, p. 15.

Pah/iyra Fibre.—The sheathing leaf-stalks of the palmyra, as of
many other palms, contain a stiff thick fibre, and a new industry in
the collection of this has sprung up, under the auspices of a Colombo
firm, in the north of the island. These fibres or bristles are much like
the " Piassaba " so largely exported from Brazil (the produce of the
palms Attaleafunifera and Leopoldinia Piassaba) for brush-making,and
are doubtless exported hence for the same purpose. Immense numbers
of the palmyra exist in the Jaffna peninsula and the islands near, and
it is in the latter especially that the business of collecting the leaf-stalks

for sale has been carried on by the inhabitants. In Elavaitivu the
value thus collected in six months was about Rs, 3,000, a great addition
to the means of the people. Unfortunately, in their eagerness fur this

easy method of money getting, they have treated the trees so badly
that it is reported that in that island alone 1,000 young palmj^nis have
been destroyed. As this palm is the principal permanent source of food
in the country, and is besides of immense utility for timber, fences, &c.,

it became obviously necessary to put a stop to this reckless destruction,

and I understand that steps have been taken to regulate the fibre

industry, which, properly conducted, should become a valuable addition

to the means of living for the inhabitants.

Sir,

Messrs. Ide and Christie to Royal Gardens, Kew.

72, Mark Lane, London, E.G.,

June 7, 1892.

We duly received your favour of the 2nd instant, and have
pleasure in sending you a sample of Palmyra fibre aa offered on this

market. This is of average quality and valued to-day at 2S/, per ton in

London,
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The first arrivals of this fibre took place about a year ago, the scarcity

and high values of Brazilian Piassava having induced the production

and shipment of substitutes. The early imports realized from 36/. to

42^ per ton, against West Coast African Piassava 55/, to 65/.., but with
fuller supplies of these brush-making fibres (including split bamboo)
market values have receded, and Palmyra ranges to- day from 22/.

to 33/.

The chief objection to Palmyra by manufacturers is that it lacks

straightness, but experiments are being made in this country to

overcome this defect, and should they prove successful, it is claimed
by importers and dressers that Palmyra should, for wear, then, be found
equal to the best Brazilian.

We are, &c.

(Signed) IDE AND CHRISTIE.
D. Morris, Esq., M.A., F.L.S.,

Royal Gardens, Kew.

LXXIV -OIL PALM FIBRE.

(Elceis guineensis^ Jacq.)

[K. B., 1892, pp. 62-67,]

The African oil palm is probably the most valuable of the indigenous
plants of ^Yest Africa, From the pericarp of the fruits the well-known
palm oil is prepared, while from the kernel of the nuts another kind of

oil is extracted, scarcely less extensively used.~ According to Sir Alfred
Moloney {Forestry of West Africa^ p. 57), "although the palm oil

** industry has existed since 1790, if not before, the valuable palm kernels
" on the Gold Coast did not attract attention until 1842 or 1843, when also
" the ground' nut industry, at least in the Gambia, had its birth." The
palm oil received in this country during the year 1885 amounted to

872,312 cwts., of the value of 1,172,862/. The palm kernels received
during the same period amounted to 34,507 tons, of the value of

406,8567. We have therefore two important products from the African
oil palm, the value of the quantity reaching the United Kingdom
amounting to about one million and a half sterling yearly. To these we
have now to add a third industry connected with the production of fibre

from the leaves- It may, however, be mentioned that the immediate
prospects of this new industry are not very hopeful. The fibre is extracted
in a laborious manner by the natives, and it is not, as yet, produced in

commercial quantities.

Its extensive use locally for fishing lines and other purposes requiring
great strength shows that it is one of the most valuable and lasting of
tropical fibres. Very little, if anything, has hitherto been published
respecting this fibre. Kew is indebted for the first specimens received
for the Museums of Economic Botany to Mr. George Arbuthnot Moore,
Managing Director of the Palma Trading Company, Liverpool. These
were received in June 1891. Since that time a very complete series

of specimens illustrating the method of extracting the fibre, with
Mimples of twine and fishing lines, have been received from the
Government of Lagos. A small specimen was received from Mr. Scott-
Elliot from Sierra Leone, January 1892,
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Messrs. Ide and Christie to Royal Gardens, Kew,

Dear Sir,

We

72, Maj'k Lane, London, E.G.,

June 23, ISOL

said to be prepared from the pinnae of leaves of the African oil palm
Eheis guineensis.

This fibre has been known to us for the last 15 years at least, but
only from small samples such as you send us. It has never been
received in merchantable quantity to our knowledge, and hence no
practical experiments have ever been made with it. Some spinners to
whom it was shown, when the first specimens came to hand, stated their
opinion that it was too hard and gritty to spin readily, but we are
inclined to think this view might have been modified had they had the
opportunity of testing it practically. It has great strengtli and fineness,
and if really spinnable we would value it at 50/, to 60/. per ton to-day
in London.
We should be pleased to learn there is a prospect of this fibre being

prepared and sent home in quantity, so that its actual value might be
ascertained, the small samples, mere handfuls, hitherto received having,
as we have said, afforded no means of arriving at this.

We desire to thank you for sending us also some fresh pinnae oi Elceh
guineensis, and it will afford the writer much pleasure if his examina-
tion of them should lead to his arriving at any further oi>inion of the

s

fibre worth communicating to you.
Yours faithfull}^

D. Morris, Esq., M.A., F.L.S., (Signed) IDE AND CHRISTIE.
&e. &c. &c.
Royal Gardens, Kew.

Royal Gardrxs, Kew, to Colonial Office.

Royal Gardens, Kew,
September 4, 189].Sir,
•

6, Another subject on wliicli information might be obtained from
the Government of Lagos is the extraction of fiibre from the leaves of

the oil palm. A specimen of fibre, said to have been obtained from
the flat blades or pinna? of the leaves of the oil palm, was lately presented
to the Museums of Economic Botany at Kew by Mr. G. A. Moore, of

the Palma Trading Co.,' Liverpool. This fibre was of good quality,

and was described by Messrs. Ide and Christie as worth from 50/. to

001. per ton. No previous specimens of this fibre existed in the Kew
Museums, and hitherto it has only reached this country in small and

inconsiderable quantities. It is very desirable to obtain as much
information as possible respecting the method adopted by the natives

for the extraction of the fibre, and the special purposes to which it is

locally applied. It would also be desirable to obtain leaves in different

stages of preparation, a good quantity of the raw fibre, and any articles

such as cords, fishing lines, nets, or cloth made from the fibre, for the

nse of this establishment.
I have, &c.

(Signed) D. MORRIS,
The Hon. R. H. Meade, C.B., Assistant Director.

W
8895 Q

n
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Messrs. Ide and Chrlstie to Royal Gardens, Kew.

Dear Sir,

72, Mark Lane, E.C-

January 21, 1892.

specimens
from the leaf of the oil palm \Elceis guineemis), for which accept our

thanks.

We should be glad to know if your correspondents at Lagos led

you to suppose that this material is, or could be, produced in merchant-

able quantity for export to this country. As we informed you in a i

previous letter (23rd June last) nothing but small samples have ever

been seen here, and, until a quantity of, say, 5 to 10 tons comes home,
no true estimate of the value can be arrived at.

Pei*mit us to point out that the fibre should be sent untwisted and

nnplaited.

We fear the per-centage of fibre in the pinnae is small, and that the

extraction must be attended with considerable difficulty.

We are, &c.

D. Morris, Esq., M.A., F,L.S., (Signed) IDE AND CHRISTIE.
&C. &C. i&C,

Royal Gardens, Kew.

In reply to the request for information respecting the methods pur-

sued in extracting fibre from the leaves of the oil palm, a report was
received through the Colonial Office from the Government of Lagos.

It was prepared by Mr. Alvan Millson, the Assistant Colonial Secretary,

and contains much interesting information on the subject. The fibre is

extracted from the young leaves only. The process is identical with
that used by natives in many parts of the world, and notably, as men-
tioned by Mr. Millson, by the Caribs of St. Vincent, and of the main-
land of tropical America. Some Caribs who were attached to the St.

Vincent's Court, at the Jamaica Exhibition, 1891, illustrated the pro-

cess at the request of the Assistant Director of Kew, during his late

visit to Jamaica. There were several excellent specimens of similar

palm fibre shown amongst the St, Vincent exhibits.

Notes on the preparation of fibre from the pinnae of the Oil Palm
{Eheis gidneensis).

The inner side of the leaflets of the oil palm contains a fibre almost
as tine and tenacious as human hair. This fibre is called Awshawn by
the Yorubas, Poain by the Kroos, and N'K'aw by the Accras. It ia

used all along the coast of the Gulf of Guinea for making fishing lines.

Its use is very similar to that of the Supa or Gri-gri palm {Astrocar-
yum) fibre with which the Caribs of the island of St. Vincent and the
reef-fringed Honduras coast make their deep sea lines.

In the preparation of this fibre a considerable amount of skill is

shown.
The pinnae of the young leaves which have not been hardened by

exposure are the only ones that can be made use of. If too old, the
fibre cannot be separated from the tissue, and if gathered before the
leaves have opened it has not sufficient strength to stand the rough
handling which it his to undergo while in process of manufacture. If

gathered at the right age the stripping of the fibre offers no difficulties,

although the process is both tedious and wasteful.
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The mid-rib of the leatiet to be worked is separated with the thumb
nail for about six inches of its' length, as shown in the accompanvinj,'
aeries of Specimens (Specimen A.).*
The pinna is then laid flat on the left hand with the smooth face

upwards as shown in Specimen B, and in the following sketch.

Fig. 1, First stag^e in preparation of oil-palm leaf or fibre.

It is next taken by the cleft end in the right hand, is laid over the
worker's left thigh, and held below the fold in the left hand. The
lower part of the folded part is firmly pressed against the leg with the
side of the left thumb, the mid-rib being turned back under the
same hand. The two loose ends are then pulled separately by the
right hand, stripping the tissue from the fibre for the length of the fold,

«>., about an inch (Specimen C).
The leaflet is now drawn from left to right by the two loose ends

across the thigh, against which it is held by the flattened left palm,
while the thumb of the same hand is inserted between the flap of tissue
and the fibre, and is used to help in separating them by raising the
i^maining tissue with an upw^ard and backward motion as it is palled
across the leg (Specimen D.).

: . #
'^

Fig". 2. Splitting of palm leaf to obtain the fibre. The latter is shown below the

thumb in sketch.

* These specimens are mounted for reference in Muneum ii.j Case r>I.

§895 Q 2
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The loose ends of the divided leaflet are then taken between the

right finger and thumb with the fibre hanging over the first finger.

The ends of the remaining tags of tissue are patted with the left fore-

finger for about half an inch of their length above where they join the

fibre. This bruised portion is twisted round between the thumb nail

and finger so as to separate it from the remaining tissue, and is pulled

forcibly through the loose fibre, cleaning it thoroughly as it passes.

The tags with the fibre attached (Specimen E.) are now held in the

right hand, and rolled on the thigh in pairs by the left palm so as to

twist the fibre into double stranded twine. This primitive method of

Htring making I have noticed also in central America and among the

peasant! y in Scotland. Three of these double strands are next made
into a cord, and holding the loose green tags of tissue one at a time

between the thumb and forefinger of the left hand, the remaining fibre

is drawn out (Specimen F,) and rolled up on the thigh so as to complete
the cord (Specimen G.). The cords are plaited into pigtails, and are

hung (Specimen
After they are thoroughly dried the short lengths are made into lines

by rolling on the leg and inserting new lengths from time to time
(Specimen 1.).

Fig, 3. Sketch inustrafcing method of preparing fine cord and fishing lines from
oil-palm fibre.

The method of insertion, as roughly shown in the above sketch, is

unusually clumsy, but has the advantage of strength. In the finer lines

the inserted pieces are frayed out at the end, and worked into the
material in the usual manner.

So far as can be ascertained the only use to which this fibre is put
is the making of fishing lines and fine cords. It would appear to be
too costly for native cloth, net, or bag making. The following results of

actual experiments will serve to show the tedious and expensive nature
of the process which has just been described.
A day's hard work is counted well spent on the production of six

ounces of fibre from 3fi pounds of the raw material. Estimating the
value of labour to the native at not more than M, a day, and leaving out
of consideration the time expended in collecting and sorting the leaves in

the forest, the actual cost of this material to the producer cannot be
calculated at less than 75/. a ton. It is therefore clear that it would
be impossible to develop an export trade in this article at the present
rate of European prices. -

''
'

(Signed) AlvaX MillSON,
Assistant Colonial Secretary,

•i 7

hi J - w ^
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LXXV.-COCOA-NUT COIR FROM LAGOS.
(Cocos nucifera^ L.)

[K. B., 1889, pp. 129-132.1

Kew
(1888, p. 149, and 1889, p, 69), Governor Moloney has organised very
extensive nurseries in different parts of the Colony of Lagos for the
purpose of extending the cultivation of the cocoa-nut palm. Plantations
consisting of 30,000 trees have already been established by the Govern-
ment, whilst seedlings in large quantities are supplied at low rates to
private persons with the view of making the industry as general as
possible. In this work the recently established Botanic Station is

actively engaged, as also the Government organisations attached to the
Commissionerships of the Eastern and Western Districts, and of Palma.
With the view of utilising to the best advantage the produce of these
cocoa-nut plantations, when in full bearing, Governor Moloney has
recently prepared experimentally some samples of cocoa-nut fibre so
that an opinion might be obtained as to its value in this country. This
West African coir was sent to Kew, and very interesting particulars
respecting it are contained in the following correspondence :

' r

Colonial Office to Royal Gardens, Kew.

Downing Street, February 2, 1889.

I AM directed by Lord Knutsford to transmit to you a copy of a
despatch which he has received from the Governor of Lagos reporting
that he had despatched a bale of [cocoa-nut] coir to Kew.

2. His Lordship will be much obliged if you will kindly furnish him

Sir,

with your opinion on the specimen forwarded.

The Director, Royal Gardens, Kew.

I am, &c*
id) R. H. Meade.

My Lord,

[Enclosure.]

Governor Moloney to Lord Knutsford.

Government House, Lagos,

December 23, ISSS.

At the Colonial Exhibition of 1886 I was given to understand

that the natural colour of Lagos coir had, in the opinion of brush and

mat manufacturers (I may mention Messrs. Treloar, of Ludgate Hill), a

special advantage ^vhich should command for it a ready demand and a

comparatively high price, if it could be put regularly and in sufficient

quantity on the English markets.

2. Accordingly, and in anticipation of the later development of a

local manufacture for export of cocoa-nut oil, for which I entertain the

opinion that the present annual crop of fruit offers a sufficient

encouragement, I have had prepared by prison labour in the gaol of

Lagos, a bale of coir weighing 42 lbs.

3. This return represents the yield of 400 cocoa-nuts, the average

present price of which is at the rate of 2s, 6d per hundred.

4. The bale has been addressed to the Royal Gardens, Kew, and sent

through the Crown Agents for the Colonies.
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5. It is now my duty to request that your Lordship will be good

enough to invite the co-openitiou of the Director of the Eoyid Gardens

and obtain an authoritative opinion on the specimen forwarded.

I have, &c.

(Signed) Alfred Moloney,
The Right Hon. Lord Knutsford, G.CM.G.

&c, &c. &c.
r

Royal Gardens, Kew, to Colonial Office.

Royal Gardens, Kew,
February 21, 1889.

I AM desired by Mr. Thiselton-Dyer to acknowledge the receipt
Sir,

of your letter of the 2nd instant, forwarding a copy of a despatch from
the Governor of Lagos on the subject of a specimen of cocoa-nut coir

Avhich he had forAvarded to Kew for an opinion as to its merits.

2. The specimen, consisting of a bale Aveighing 42 pounds, was duly
received from the Crown Agents on the 11th ultimo. Samples were
prepared and submitted to respectable brokers and dealers in the city,

with a request that they would report upon the value of Lagos coir as

compared with other coirs now in the London market.
3. The result of the inquiry is contained in the accompanying papers.

It would appear in the first place that it is necessary to separate coir

fibre, as yielded by the cocoa-nut, into two classes, namely, " bristle'*

fibre and ** mat " fibre. The former is usually sold at about SOL per

ton, and the latter at about 10/. per ton,

4. The sample from Lagos contained these two fibres mixed together,

and hence it was not presented in a state suitable for sale in this country-

It Is evident that Lagos fibre possesses no particular merit on account of

its colour, but, on the other hand, in Messrs. Harrison and Johnson's
Report, it is stated to be "of very good length, which increases its value,"

5. Although these reports are not so encouraging as Governor Moloney
was led to suppose from the specimens exhibited at the late Colonial and
Indian Exhibition, they furnish useful hints as regards the character of

coir fibre necessary to command ready sale in this country.
6. With the view of further assisting in this direction, Mr. Thiselton-

Dyer has caused the specimens of Ceylon " bristle '' and Ceylon " mat,"
forwanled by Messrs. Ide and Christie, to be sent direct to Governor
Moloney as samples of coir fibret? which are acceptable to the London
buyers. Other samples of fibre are enclosed in the parcel for Governor
Moloney, including " brush " fibre, " mat " fibre, and " rough stuffing

"

fibre, prepared by Messrs. Toye and Bromley from the crude Lagos
coir.

I ami &c.

(Signed) D. MoRRIS.
The Hon. R, H, Meade, C.B.

[Enclosure No* 1.]

Messrs. Ide and Christie to Royal Gardens, Kew.
72, Mark Lane, London, E,C.

February 7, 1889.
We are duly favotired with Mr. Jackson's letter of the 5th inst,, and

samples of coir from Lagos. These contain soft, half-prepared "bristle"
fibre, used in the manufactiire of brushes, mixed %vith short or ** mat

"

fibre. Such a mixture is unfortunate, and detracts from the value of the
eamples, as the t^vo kinds, being used for different purposes, have to be
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separated. In the Ceylon coir they are always kept apart, and for your
guidance -sve send you specimena of Ceylon bristle, value 30L per ton,
and Ceylon mat, value lOZ.

There Is nothing either in the colour or other character of the Lagos
bbre which would justify the expectation of its commanding a ready
demand and high price, as the Governor of Lagos has been apparently
led to believe. On the contrary, we value the "bristle" portion of
your samples at 15^., and the " mat " portion at 9^. to lOl. per ton.

Morris

"We are, &c.
(Signed) Ide and Christie.

• [Enclosure No. 2.]

Messes. Harrison and Johnson to Royal Gardens, Kew.

4, Catherine Court, Trinity Square, London, E.G.,
Sir,

^

We
February 7, 1889.

sample. The coir fibre you send is mixed half prepared brush and
mat fibre. The former, if separated, would no doubt find buyers at
about 15Z, per ton, and the mat fibre would sell freely at 9/. to 10?. per
ton.

There is one sample consisting entirely of mat fibre ; this is clean and
Jong, and would sell well at about 11^. to 12L per ton. If the brush
fibre were properly combed out like sample we have sent you by post,
It would readily fetch 28^. to 32/. per ton present market value. The
samples of fibre you send are very good length, which increases the
value.

We would suggest that a small sample shipment be made ;
you would

then get a good idea of the value. It would be no use sending any
fibre unless the mat and bruyh were kept separate.

^
If in future we can be of any help to you or to the Governor of Lagos

in bringing this article before the trade we should be pleased if you
make

We are, &c.

(Signed) HARRISON AND JOIINSON.

[Enclosure No. 3.]

Messrs. Treloar and Sons to Royal Gardens, Kew.

Sir,

We

68, 69, and 70, Ludgate Hill, E.G.,

February 9, 1 889.

A^gos coir. In our opinion this is badly cleaned or dressed, and not so
good for brush-makini? as the usual sort. It certainly has no special
aavantages for mat-nui
mand a high price h
auction for 22s. ner c\^

seen better fibre sold at public

We
igned) Treloar and Sons,
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[Enclosure No. 4.]

Messrs. Toye and Bromley to Royal Gardens, Kew

Sir,
We

116, Fenchurch Street, London, E.G.,

February 19, 1889.

yon. our report on the fibre samples you sent. We trust this will give

you the information desired. Should you require any other point

answered we shall be happy to do so.

We are, &c.

(Signed) TOYE AND BROMLEY.

Report.

This fibre would find a ready sale here both for brush and mat

making purposes, but the two sorts should be kept separate. For brush-

making the long fibre can only be used, and should be kept straight, and
tied in small bundles and then made up in bales weighing about 1 cwt.

or 2 cwt. each. The other sort for mat-making should be towselled and
packed up into bales. Practically speaking the mat fibre is the combings
0^ short from the brush fibre. There is also in the sample sent us a

stuffing of rough fibre in each of the small bundles ; this should be

avoided, as it deteriorates the value considerably ; but if this stuffing

was separately packed it would also sell here. We consider the value

of the three sorts, if made up in the way we have described, would be

based on the^>/'^^^n^ value of fibre as follows :

! Sample.
No. 1. Brush fibre at 29/. to 31/. per ton.

No. 2. Mat fibre at 18Z. to 19L per ton.

No. 3. Rough stuffing sort at 10/. to 11/. per ton.

, We return a sample of each quality to show more clearly our meaning.
The' brush fibre, we suggest, should be tied up about the size of our
sample No. 1. You will notice that we have taken your sample as

received, and dressed it into the above three sorts, which your friends

will find far more advantageous than sending it in the rough condition.

(Signed) TOYE AND BROMLEY.

LXXVL-BAHIA PIASSAVA.
{Attalea fimifera, Mart.)

[K. B., 1S89, pp. 237-242.]

A -s^aluable fibre, largely used in this countrj under the name of

Bahia Piassava, is obtained from the leaf-stalks of a Brazilian palm
known as Atfalea funifera. Mart. This palm has a wide distribution
in the lowlands of Brazil, and is found throughout the province of
Bahia parallel to the coast, from San Salvador or Bahia in lat, 13^ to

Caravel las in about lat. 18^.

- Para Piassava, which is exported from the port of that name, is

slightly different in texture and colour from Bahia Piassava, and is

derived from another pal Specimens
of both Bahia and Para Piassava, together with appliances used in the
industrv. as v/ell as finished arfu!l*^s_ arp ftTmwn in tTit* TTpw "\ruseum
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No. IT, An excellent series of Bahia Piassava is shown in Case
No. 62. One of the earliest notices of Bahia Piassava, and probably
the first where the plant yielding it is authoritatively determined, 5s

contained in an article in Hooker's Journal of Botany and K^'ir

Garden Miscellany, vol. i. (1849), pp. 121-123. In this notice Sir
Wm. Hooker states :

—

" Few have walked the streets uf London Avithout remarking that of
" late years those streets are, in places at least, kept peculiarly neat
" and clean by the stiflE fibres of a n^w material for making brushes
and brooms, those of the machines, as well as those employed by
hand; and if anyone is asked what be the origin of this fibre, the

"frequent reply is 'Whalebone, I suppose.' But, no; it is not of
** animal but vegetable origin, the coarse fibre of a species of palm
" (Attalea funifera) which grows abundantly in Brazil. This curious
'* material, according to its stoutness and tenacity, is employed for
'' cordasre and mats as well as for brooms and brushes. The dilated

<c
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base of the leaf-stalks separates into a long coarse fringe, which is
'* collected by the natives and used in the country or exported io Europe
" for the purposes above mentioned, and now constitutes a considerable
" article of commerce.
" The fruit or nuts of this jialm are another article of commerce,

" long brought into England under the name of GoquiMa nuls, and
" extensively used for various kinds of turnery-work, especially in
" making handles of bell-pulls, umbrellas, &c., &c. ; for the shell (or
" putamen) is of great thickness, excessively hard, beautifully mottled
" with dark and light brown, and capable of taking a high degree of

"polish."
As far as we are aware, no detailed account of Bahia Piassava has

hitherto been published in an accessible form. We are therefore happy to

avail ourselves of the courtesy of Mr. W. S. Booth, Belle Vue House,
Gloucester, who has prepared from personal observation the following

excellent account of the present condition of the industry in Brazil for

the Kew Bulletin:—
Bahia Piassava.

'' The fibre of the palm {Attalea funifera) is obtained chiefiy in the

province of Bahia, along the coast south of Valen9a, where the supply
is now exhausted, to Porto Seguro,%which will soon be in the same
condition.

"Throughout this tract the Piassava palm is found growing scattered in

the woodland (Piassava do Mato), and in some places in extensive

patches, called campos, nestling in the heart of immense virgin forests.

'' Naturally, the ' Piassava do Campo ' is more easily obtained than

the 'Piassava do Mato'; for while the former grows in spots where it

is only interspersed among ferns, it is often necessary to traverse a

large tract of country to come upon a sufficient quantity of the latter.

Moreover, a certain * pratique' is required to discover the isolated trees

at first sight in the dense taugle of a tropical jungle,

''Piassava of either denomination is divided according to its age

V

into two kinds, viz,, Bananeira and Coqueira.

"Bananeiras, are 3'oung plants, whose trunks are not yet developed,

and which yield a fresh coloured and supple fibre,

" Coqueiras, are fully developed plants, yielding two or three qualities

of fibre, according to its age, vi/. :

(1.) Ordinary fibre, which is found wound u]> among th# broken

leaves, and the upper part of the trunk.
^

%. r-T*"
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round the base of tlie trunk.
(2.) E

(B.) Piassava d'olho, or *eye Piassava/ which is the latest growth,

and is in all respects similar to that yielded by the
' Bananeiras.'

"The Piassava d'olho, by reason of its flexibility and colour, is used
chiefly for tieing up and embellishing the bales. Its yield is always
small, being about 15 to 17 per cent of the total 'pull' of the tree,

which is from 3i to 5 arrobas (1 arroba—32^ lbs.) on a fully grown
tree.

**The palm grows in the neighbourhood of rivers, and on land that

is always in a half swampy condition, being below the flood mark in the

rainy season, 'They are erect trees, terminated by a crown of large
' pinnatisect leaves (between which the spathes appear); flowers, yel-
* lowish, succeeded by ovate or elliptical fruits (drupes), of a broAvn or
* ^eenish brown colour.' The hard thick shell of the nut contains

seeds
case which is capped at the base like the acorn. The campos, as a
rule, are not liable to flood, but lying as they do sixrrounded by swampy
land, the conditions of moisture are fulfilled in which it is necessary
for the trees to flourish. The mean temperature of the Piassava
district Is about 77° F. On reaching the age of six to nine years, the
pal The present mode of obtaining
it is to cut the tree down, and pull the fibre from the trunk afterwards,
a very foolish proceeding, considering the time the fallen nuts take to

germinate and grow into bearing trees. The base of the petiole of the
leaf wraps round the trunk (as can be seen in many other palms) like

a sort of fibrous wrapper which splits in the course of the trunk's
growth, and falls over on either side. The petiole contains two trans-
verse layers of fibre, the one going up into the midrib of the leaf, and
the other to form the wrapper, both protruding in a festooning fringe
from the edgid of the petiole,

" From this it will be seen that the fineness or coarseness of the fibre

depends largely on its position in the petiole, the coarsest fibre lying
closest to the midrib.

" There are two kinds of Piasfe

>/ Piassava

stiffisli fibre from the districts I have mentioned, which is shipped from

collected on the
and Para, and

{Attalea fiinifi

Negro, shipped
known as * Para Piassava (Leopofdin la Piassaba,

Wallace, 'Palm trees of the Amazon,' p. 17). This latter is flat, soft,

and flexible, altogether differing from * Bahia ' fibre, and commanding
on occasions three times its price, which at present stands at 38/. for
good red fibre.

^

*' In Brazil, these fibres are used for cables, ropes, baskets, hats,
deing, fencing, and many other purposes; but in this country, and in
Europe, solely for brush and broom work, by itself and mixed with
other fibres.

"The nuts of the Piassava are exported to Europe for the manu-
facture of buttons, knobs, &c.

^^ Method of Collection and Preparation for the Market
^' Immetliately after the exploration (often very arduous) undertaken

to dlbcover crops which will repay the cutting, it is necessary to
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establish the 'camp,' and to stock it with food and implements in-
dispensable to the men ; also to find a pasturage for the animals
employed, and a supply of fodder to augment the unsubstantial fuod that
is yielded by the forest. Through failing to take this precaution, the
best troops of mules will be reduced in a few months, and the number
of sick animals wiir be considerable, to say nothing of the difficulties
which will follow from this false economy.

''As soon as the cutters have arrived in the camp, each takes a
different direction, thus endeavouring to secure an advantageous cutting
position, from which, when found, he does his utmost to keep his
companions.
"The weighing of the pulled Piassava should be done every fort-

night, as the men are furnished on credit at the ' barracao,' and it is

well to settle their accounts by weighing their work fortnightly, or so,

"The average cut of one man per diem may be estimated at three
arrobas (1 arroba = 33^j lbs.) of loose, i.e., unbound Piassava ; and the
amount of his credit should be based on this quantity. It must be
borne in mind that these cutters are not only great hunters, so wasting
a day from time to time in the pursuit of game, but they are lazy, and
could they obtain unlimited supplies on credit, they would not scruple
to abuse such credit on all occasions.
"Though I have estimated the daily work of one man at three arrobas,

an inexperienced hand is often unable to clear more than one or two ;

while, on the other hand, a very hard worker has been known to clear

as much as six arrobas in one day. It is customary to weigh the fibre

only in cabeyas ; that is to say, after it has been made up into the

small bundles of which a bale is composed ; though, in my opinion, the

Piassava thus weighed is much more favourable to fraud than that

weighed unbound.
"It may be useful to note here that the cost of binding up the

limited
.000 reis = 27rf.).

principals or buyers. They smuggle stones and pieces of palm inside

the mondongas (i.e., parcels supposed to weigh 60 kilos, or 132 lbs.,

ready for weighing) ; they spread the fibre out on the ground, leaving

it a long time exposed to the rain ; and, finally, their shanties being
always built by the side of running water, they think nothing of sinking
the ' cabegas ' in these streams ' end on,' so that they may be impreg-
nated with the fine sand brought down by the current. As a ' set off

'

to this treatment, the buyers are not slow to imitate these edifying

examples; they cause their weighing machines to be tampered with
before being used, and they allow errors to creep into their accounts,

which never result to their owm disadvantage.
" As soon as the fibre is weighed, the proprietor sends it down to his

fazenda by the mules. The main track is cleared at the expense of the

o%Ynfcr of the cutting, and the cutters are obliged to have their fibre

weighed on this path, or make a road themselves to the place where
they have built their shantv. The mules are usually driven in troops

of seven animals to each muleteer, and the weight carried by each mule
is six arrobas (194 lbs.). , , , ^

'

"Upon arrival at the fazenda the fibre is unfastened, cleaned, and
pressed into bales by a packing press, or by hand.

" It is packed into two kinds of bales, viz.—the molho and the

fardo.
" The molho is pressed by hand, it contains three or five cabeyas,

and is bound in five, seven, or nine places. The charge for making
these up ig 200 reis <5|€?.).
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" The farcTo contains 10 or 12 cabegas, and by reason of its size is

packed in the press ; costing from 240 to 300 reis per fardo for making
tip. A good x)acker will turn out from 18 to 20 molhos daily, and two
good workmen can press from 30 to 40 fardos in the same time.

*^If the fazenda he on a river the goods are shipped down to the

coast town by canoe ; a large one holding, say 40 to 50 fardos, or about
120 to 130 molhos,

"With very small exceptions for local uses, the whole of the fibre

pulled is sent to Bahia to be sold on account of the owners by the

consignees,

" The annual export is about 7,000 tons, of which Great Britain takes

slightly more than half ; Germany coming second with nearly a quarter ;

while Belgium, France, Portugal, and the Southern Republics together,

take the remaining quarter.

*' There is an export duty, imperial and provincial together, of 20
per cent, ad valorem^ which is declared every week, and is assessed on
the average weekly prices of the sales made by the brokers.

" Taking into consideration the simplicity of its production (the fibre

being ready for the market the moment it is pulled fi'om the tree, and
baled), the heavy duty in Brazil, and the high prices realised in

Europe, I cannot help thinking that those interested in the development
of profitable industries in India, and our other tropical possessions,

would find an attempt to transplant the Piassava Palm rewarded
ultimately by handsome returns.

'*I am greatly indebted to Mr. E. F. Bradley, of the Star Brush
Company, Holloway, and to Seni\ F. E. Blanchet of the Fazenda
Bolandeira, near Canavieiras, for much valuable aid in this inquiry.

" Appendix.

" Exports returns of Piassava fibre from Bahia for the year ending
January 1889 :

Great Britain - - 535,419
Germany - - - 289,548
Belgium - . 91,385
France - - - 80,123
Portugal

^
- - - 36,247

Argentines - - 5,730
Uruguay - . - 5,706
Spain - . - 1,018
Austria - . . 727

1,045,903 milreis at 27^^. £117,664.

" Two hundred and fifty milreis is payable annually to the Provincial
Government for the right of cutting not more than 60,000 arrobas (say
2dl. -2s. Gd. for 866 tons). Although 866 tons be the amount specified
on the licence, the proprietor is always well satisfied with 100 tons,
and rarely gets more from one camp of cutters.

"I append a first-cast account as it may be of some interest or m
service. I have not taken into consideration the cost of opening up
paths through the forest, as this outlay is a very uncertain amount^
depending entirely ou the character of the obstacles.
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" Cost i^er Arroha (32^ Ihs.) in Bahia.
Paid to cutters (say) - . , . v^OO
Loss in weight (stones, water, &c.) - - 80
Licence - - . - ... 49
Legitimization before shipment - . . 7
Hire of animals - - - _ . q^q
Wages of muleteers - - - - 90
Packing and labour - - - - 75
Transport to coast town (say) - - - 150
Wear and tear of materials and implements - 35
Municipal taxes at coast town (say) - - 4()

Food for animals, corn, &c. - - ^ iQO
Freight to Bahia - -. • . . 200
Commission and Insurance 5^ on 2,500 - - 125

Reis 2,468

U TlTaking a milreis as worth %lcl. this gives 5s. Id. in Bahia."

LXXVII.-BHABUR GRASS.
(Isclicemum angusti/olium^ Hackel.)

[K. B., 1888, pp. 157-160.J
This grass, which closely approaches esparto in habit and in the

possession of the technical qualities necessary for paper mannfacture,
was first brought into notice by Dr. King in the annual report of the
Royal Botanic Garden, Calcutta, for the year 1877-78. It was there
confounded with an entirely distinct plant, EriopJiorum camoswnj a
species of Cyperacece, with which it often grows intermixed, and from
which, as it rarely flowers, it is hard to distinguish. This error
appears to have originated with Royle, who (Illustrations, p. 415)
identifies 5Aa?>ar with E?'io2:)ho7'um comosum var. cannahinimi. It was
referred to in the Kew Report for 1878, p. 45, as follows :

" Eriophortim comosum.—This plant is well known in North-Western
" India, where, under the name of Bhahar-(/7iuSj it is largely used as a
material for ropes. It was submitted by Dr. King to Mr. Routledge
(of the Ford Works, Sunderland), who writes to us :

—
^ A small

"'quantity of bleach brings it up to a good colour. The ultimate
" ' fibre is very fine and delicate, rather more so than esparto, and of

about the same strength ; the yield, however, is 42 per cent., some-
" ' what less. I think I may venture to say that it will make a quality
" ' of paper equal to esparto.

In the following year Mr. Duthie, Superintendent of the Government
Botanical Gardens, Saharunpur, sent a specimen to Kew for identifi-

cation. He wrote, May 2, 1879 :

" I am sending a specimen of a Cyperaceous looking plant, which I

have been ask^jd to identify. It is a native of the Nepal Terai, and
in the district of Gorakhprn-, at the extreme east of these provinces.

Its native name is Bankas^ and it is largely used in making ropes,

&c. It has been sent to me three times, but on each occasion

without flowers. It is said to flower only once in three years."

This recalled a grass which, under the name of Bimkiiss appears, from
le Beiiiral Cataloe-ue of Indian nroducta. to have been shown at the

<i
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London Exhibition of 1862 (section I, pp. i;^7, 168), as used in

NAV. India for makini? ropes.

Mr. Durhie's specimens, though extremely imperfect, were submitted

to the late General Munro, C.B., F.R.S., in the hope that his incom-

jjarable knowledge of grasses might enable him to ascertain what it

was. He succeeded in identifying it with Simliopogon angustifoVius

(Triuius in Act Petrop. vi., ii., p. 300; Spec. Oram,^ t. 336). He
added:—"It is Andropogon involutus^ Steudel, and A. NotopogoUy
" Nees and SteudeL It is mentioned by name only as Sj^odiopogon
" laniger in Royle's Illustrations (p. 416), It is very common in all

" parts of the Low^er Himalayas, and I have seen it from Afghanistan,
'' collected by Griffith."

Mr. Duthie subsequently informed us that it was also known under

the name of Bhath grass, and that it was used for the manufacture of

string matting and a variety of other articles, of which a fine collection

was sent by him to the Kew Museum in 1880 {see Kew Report,

1880, p. 60)/
We were indebted to Sir Dietrich Brandis, K.C.I.E., late Inspector-

Genei'al of Forests to the Government of India, for pointing out that

the grasses variously known as Bhabar, Bhaib, and Bankas w^ere all

identical. The following note upon the subject is contained in a

paper mtirled *' Suggestion regarding Forest Administration in the
« NAY. Provinces ami Oudli " (Calcutta, 18<S2, pp. 7, 8) :

" The export of the grass known as Bhabar, Bhaib, Bankas
" (Andropogon involutus^ not as has often been erroneously stated,

" Eriophoriim comosum\ from the Si\vaUk Hills, and frdm tracks of

" broken raviny ground outside the hills, is very considerable. . . .

" The grass gi*ows abundantly on dry bare slopes, and no apprehension
regarding the sufficiency of the supply need at present be entertained.

It is used chiefly for rope-making, and it is by no means impossible
" that the establishment of paper-mills in North India will eventually
*' lead to the employment of this grass for the manufacture of paper."

Early in 1883 the India Office furnished us with a copy of a report

by Mr. C. E. Edwards, the manager of the Lncknow Paper Mills, to

the Director of the Department of Agriculture and Commerce of the

North-West Provinces and Oudh, which contained the following obser-

vations wdth respect to the use of Bhaib for paper making :

—

" This grass we have used here, but not to any great extent, owing
*' to the price being too high, besides the out-turn is not so great as
" with jute. I found it not to yield more than about 35 per cent, of
" paper. This is to a great extent owing to the top part of the
" plant being somewhat perished, I presume owing to the tops being
*^ more exposed to the atmosphere, as this part appears to get ripe
" much earlier than the bottom. In the process of boiling the perished

or top part gets destroyed before the bottom part of the stem gets

sutRciently reduced to a pulp. This accounts for the great loss in the

((
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" manufacture, but this could be obviated by having the top parts cut
off before despatching it to the paper mills, and if it could be had at

the same price with the tops off, I have no hesitation in saying it

u
u

** would be a good and cheap enough fibre for paper-making puri>oses
Dr. King, in his annual report for 1882-;^, summed up its prosx>ects

as follows
" In several former reports I have referred to the leaves known by

" the vernacular name hhahar as the produce of Eriophorum comosum.
^ 1 have now satisfied myself that the bulk of the bhabiir used by
" natives for rope-making is not derlyod from Eriophorum^ as I hare
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" supposed, but from A7idropogon mvohitus. This grass, I find from
" inquiry locally made, abounds in the hill parts of Behar and Chota
" Nagpore, where it is known as SahaL From these regions it can be
'^ obtained in quite considerable enough quantity to make its utilisation
" as a paper material a feasible project, and the people who actually
" collect it sell it at a reasonable enough rate. But in order to get it

" brought to Calcutta in sufficient quantity for local manufacture, or
" for shipment to Europe, middlemen have to be employed, whose ideas
" of profit are pitched so high that, until they become modified, the
" utilisation of hhahnr must remain in abeyance. This is only in accord
'' with the common experience in the Mofussil, that competition in
*' trade is not sufficiently keen to have much effect in keeping down
** prices, but that, on the contrary, traders still foriTi guilds banded
" together to enhance prices, even at the risk of choking off demand."
On December 1, 1883, the late Mr. Thomas Routledge, who was

always ready to assist us, by making experiments on new paper
materials, privately reported, as the final result of his trials of Bhabur
grass :

'' I believe it will make a fair sheet of paper, much the same as fine
" esparto ; in fact, in many respects, as a natural product, it closely
*' resembles esparto, but does not contain so much glutinous and

(

" amylaceous matters, nor so much silica. The sample sent, you will
" remark, was cut, and not pulled from the roots as esparto is. Like
*' esparto, in situ it is worth very little, and is used for similar purposes,
" I'oping, matting, baskets, &c. The cost of esparto consists in
" collection, carriage to port of shipment, and, latterly, baling charges,
" freight to England, &c. Whether from India, with long and
'* probably costly inland carriage, with heavy freight added, it can
** come into competition with esparto, is doubtful, and I do not think it

*' would pay to convert it into stock."
The prospect of utilizing the grass would be no doubt improved if it

could be cultivated. From the following account by the Rev. H. P.

Boerresen, of Rampore Hat (printed in the Proceedi7Vjs of the Agricul-

tural and Horticultural Society of India for October, 1887) it appeal^

that this is readily practicable.
" (1.) The Sabai or Babui grass yields two crops in the year, one in

" September, and the other at the end of October or early in November,
" without any irrigation, as the rainy season is then prevalent. It

" might yield a third cutting if irrigated, but I cannot say anything on
*^ this head, never having made the experiment, nor have I seen it

" attempted by others.
"

(2.) I believe it will grow anywhere, as we have transplanted it

" from here to all our other out-stations in the Santhal Parganas, and it

*' thrives in them all. The Santhal Christians have also taken some of
'' it to our Christian Colony in Guma Duar, Assam, where it also

" grows well.
" (3.) I have never attempted to propogate it by seed, but always by

" roots. When a clump or tuft is dug out, it may be divided into as

" many small divisions of roots as one pleases, and these are put down
" again in rows, about three feet from one another, and the same
" interval between each root planted. It will yield a very trifling

'' return the first two years, but by the third or fourth year, when the
" roots have spread and multiplied, it gives a good crop. The plot on
" which it is planted must be kept free from other grass. When it is

" seven or eight years old, the roots should be beaten down with
^' wooden mallets or a plough should be run through them in every
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'' direction, and fresh earth thrown over the whole increases tlie yield.
'^ If not treated in this way, it will cease yielding any crop. When
'* grown too old, it must be taken np entirely, re-divided in small
" bunches of roots, and transplanted to a fresh locality.

" (4.) We bought the grass always in local hats for roofing purposes
" (as 7rj2w) before we grew our own, and nowhere in our neighbourhood
" am I aware of its being cultivated in any but very small patches by a
*' solitary man here or there. It is not cultivated as a source of income
*' or trade, so that I am unable to say whether the roots may be bought,
" or at Avhat price. We got a small quantity of the roots originally

from a Hindu village, but by fostering and spreading their cultivation

have now a considerable quantity. It should be planted in a d7'y

spot, wheix' no water lodges, as experience has shown in one of our

stations, where the water oozed up from below and rotted the roots,

1' that it would not grow there. A sloping site is probably the best.
'* When we first started tlie mission here we had to pay Rs. 4 a

'Vmaund in the hats for the grass, in order to twist it into rope or
*' string, and it was the having to pay so much that led me to try and
" cultivate it ourselves. The grass runs to seed in the hot months, shortly

(;

(i
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*^ before the rainy season, but these must be cut off and removed, or the
" crop will deteriorate."

Besides a great variety of native names, Bhabur grass has, from the

difficulty of exactly ascertaining its affinities, received an almost equal
number of botanical ones. Under the name of Pollinla eriopodaj it is

discussed in the Journal of the Linnean Society (vol. xx., pp. 409, 410),
and it is figured and described in Hooker's lames Playitarum (tab. 1773)
as Tschwrnvm angffstifolmm, the name finally assigned to it by Hacko],
the most recent monographer of Grasses.

[Note added, 189^ :—An exhaustive account of *' Bhabur Grass and the trade in

it,^ by J. S. Gamble, F.L.S., Conservator of Forests, School Circle, N.W. Provinces
and Oudh, is ^iven iu the Appendix Series of the Indian Forester, December, 1893.]

LXXVIII.-BHABUR GRASS-Ccontinued.).

{Isclucmum angustifolium, Hackel.)

[K. B., 1894, p. 367.]

A note on Bhabur grass (with a plate) was published in the KeK'
Bulletin, 1888, pp. 157-160. This grass is a native of India, and it is

remarkable as possessing the technical qualities, similar to Esparto,
necessary for paper manufacture. Its merits were fiist brought into
notice by Dr. George King, CLE., F.R.S., Superintendent of the Royal
Botmic Gardens, Calcutta, in 1877-78. Since that time the grass has
become more largely used in India, and at the present time it affords the
chief raw material for paper making in the neighbourhood of Calcutta
and other parts of British India. The following additional information
respecting it is given in the recentlj pnhliahed Annual Beim^f '>/ the

Royal Botanic Garden, Calcutta, for the year 1893-94, p. 2 :

" Seed of the grass, known variously as hliahnr, hahui, and sahai
was issued to a few applicants outside of India. This grass (of which
the botanical name is now Ischcem urn angiistifolium) first attracted my.
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notice as a possible raw material for paper twenty-five years ago, while I

was in the Forest Department in the North-west Provinces. It is very
common in the Siwalik range, and in the Bhabar forests of the Gharwal
and Knmaon Himalaya. Samples of it sent home by me in 1873 to a
paper-maker in Scotland, were favourably reported upon ; and again in
1877 a sample sent by me to the India Office, having been submitted to
the late Mr. Routledge, of the Ford Paper Mills (then a leading authority
on paper-making), was declared by him to be little inferior to Esparto
as a raw^ material for paper. A year or two subsequently to this it was
discovered, by the help of Mr. J. S. Gamble, of the Forest Department,
that this grass is common in the forests of Chota Nagpur. Samples of
it were accordingly sent by me to the Bally Paper Mill, then the only
one near Calcutta. The sample w^as approved of at Bally, and since
then the use of this grass has so increased that it now forms the chief
raw material of an industry which, in this country, is yet probably only
in its infancy. As seed of Bhabur grass is now being applied for from
abroad, it is possible that, before long, it may be cultivated in other
tropical countries."

LXXIX.-BROOM ROOT OR MEXICAN WHISK.
F

(Epicamjws macroura, Benth.)

[K. B., 1887, December, p. 9.)

In the Report of Her Majesty's Consul at Vera Cruz for the year

1886, Mr. Baker draws attention to a comparatively new industry

connected with the preparation and export of what is called " Broom
Root."
This root was exported from the port of Vera Cruz last year to the

aggregate value of 58,632/. The bulk appears to have been shipped to^

Germany and France, while the quantity shipped to England was
comparatively small. The Curator of the Museum IGardeners'
Chronicle, Vol. II. (third series), p. 101] has established the fact

that the broom root exported from Vera Cruz is known in Europe
as Mexican or French Whisk. It is used by the Germans and
French to mix with Venetian whisk, derived from the roots of Chrr/sn-

2>ogon Gryllus, for the manufacture of dandy brushes, clothes brushes,

carpet brushes, and velvet brushes, which are shipped to this country
at exceedingly low prices. The broom root, therefore, appears to be
a cheap substitute for Venetian whisk and it is said that when made
into brushes and thoroughly dry it is apt to become brittle and break
off. For this reason it has never found much favour in England.

As the botanical origin of broom root was unknown, efforts were
made through the Foreign Office to obtain specimens of the plants

yielding it. These specimens were obligingly forwarded to Kew by
Mr. Consul Baker, and received on the 3rd October. It appears that

the plant yielding the so-called broom root is a grass whose local name
is " Zacaton." This is a plant with coarse tufted leaves, found widely
distributed over the highlands of Mexico, and attaining a height of six

or seven feet. The roots, in the condition in which they are exported,

are called "Raiz de Zacaton." These roots are about nine inches to a

t long, possessing a wavy character,
h in diameter. They had evidently
8895 R
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bleaching: process, which "rives them a bright appearance and a pale

yellow colour.

Among the specimens sent by Mr. Baker to Kew there were two

species of grasses, both of which evidently belonged to the genns

Kpicampes. One was E2riram2)es mcicroiira^ Benth., [Cinna macroura,

K}nith.\ and the other a closely allied species which could not be

determined without flowers. There can be little doubt, therefore, that

the broom root is derived from one or more species of grasses belonging

to the genus Epicampes.
Sereno Watson, Botany of California, Vol. II., p. 277, mentions the

distribution of one species of this genus, viz*> Epicampes rigens^ Benth.

(Cinna macroura, Tliurh,\ as San Diego County, California, and also

in Mexico and eastward in New Mexico and Western Texas. It is

knoAvn as '^ Wood Reed-grass." It is described as a tall-growing, very

rigid, wiry grass, of a pale yellowish green colour, growing in sub-

alkaline localities, and apparently in tufts. The rigid stems are used

by the Indiana for making baskets.

LXXX.-BROOM ROOT OR MEXICAN WHISK
(continuedj.

L

(Epicampes macroura^ Benth.)

[K. B. 1897, p. 172.]

An account of Broom root or Mexican whisk obtained from one or

more species of grasses belonging to the genus Epicampes was given in

the Kew Bnllethi for December 1887 (p. 9). The roots in the con-

dition in which they are exported are known as " Raiz de Zacaton."
During some years very little has been exported, but latterly increased

interest has been taken in them as a cheap substitute for the well-known
Venetian whisk, derived from the roots of Chrysopogon Grylliis. The
most recent information respecting Broom root is contained in the

following " Report for the year 1895 on the Trade of Mexico " (F.O.,

1896, Annual Series, No, 1827) :—
'* From the roots of a coarse tufty grass, known as ' Zacaton,' which

is found growing wild all over the highlands of Mexico, a fibre is

extracted called ^ Raiz de Zacaton,' which has found a market abroad
for the manufacture of certain kinds of brushes and whisks. It is

collected by hand, and is subjected to very little treatment before being
baled, beyond being soaked in water and bleached in the sun. The
principal market for this fibre is Hamburg, but the United States and
France both take a certain amount. It has never obtained a foothold in

the English market. The export in 1895 was valued at 67,599^. The
price, according to the New York quotations, ranged in the year under
question from Cc. to 14c. r>er lb., annnrdincr fn nnalihv."

LXXXL-CHINESE FIBRES.
r

[K. B., 1891, pp. 247-259.]

. Uu<ler the name of jute or liemp there are included a number of

commercial fibres in Cuina yielded by very different plants. There are

ma
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idifferent fibres bearing the same name, and the same product often beare
different names at different ports. The fault is probably due to the
fact that European traders have used the terms jute and hemp in a
generic sense rather than a specific one. There is probably also a
fiscal element concerned, as the duty on '^ jute" is only "2 mace per
picul," whereas " hemps " pay 3^ mace. An inquiry made by Kew less
than a year ago in regard to the origin of Chinese jute, as quoted in
the London trade lists, has brought out very forcibly the confusion
which exists in regard to the origin and classification of commercial
fibres at Chinese ports.

It has been shown that Chinese jute, identical in all respects with
Indian jute, and yielded by the same plant, Corchorus cajmdaris. L.,

is grown and prepared in the neighbourhood of the town of Wenchow
while the so-called jute of Northern China is obtained from an entirely'

different plant which has been lately identified, from specimens forwarded
to Kew by the Acting Consul at Chefoo, Mr. Alexander Ho&ie, as

Almtilon Avicennce^ Ga3rtn, In regard to the application of the term
hemp, this appears to be still more widely and loosely used. It is

applied, in its usual sense, to the common or Russian hemp, grown in

Northern China, the produce of Cannahis sativa^ L. It is also

indifferently used and applied to the China grass or Rhea fibre

{BoeJimPvia 7iivea^ Hk.) of Kiukiang; to the fibre prepared from the

bark of young trees of Sfcrciilkt platanifolia^ L., at Hupeh. and to the

pine-apple fibre {Ananas sativuSy Baker) of Kiangchow, Hainan, and
Formosa.
The application of such well-established terms as jute and hemp to

fibres so different in character and origin must lead to much confusion

and tend to retard the development of trade. One of the most interest-

ing of Chinese fibres is that derived from the Ko plant, a trailing vine

identical with P^ierarfa thnynhrrgiana^ Benth. This fibre, known
locally as Ko-pou, has also passed under the name of hemp, although
the quantity produced is apparently very small. An account of this Ko
plant is given in the Envmerafion of CJmirsf Plants, Journ. Limi.

Soc, voL xxii., p. 191.
* To return to the subject of jute. Seeds and specimens of Chinese
* jute from South Manchuria received at Kew in 1879 through Mr.

Arthur Davenport, Her Majesty's Consul at Shanghai, proved to belong
to Ahutilon Aviccnnw, G^rtm Fibre yielded by the same plant was
forwarded to Kew in 1885 by Mr. W. M. Cooper, Her Majesty's Consul
at Ningpo. The very complete set of botanical specimens, with fruits

and seeds, recently received through the Foreign Office from Mr.

Alexander Hosie, Acting Consul at Chefoo, has already been noticed.

These specimens, with the full report furnished by Mr. Hosie, afford

very conclusive information resi)ecting the origin of the so-called jute of

Northern China. This may now be more correctly called Abutilon

hemp. Another set of specimens, illustrative of the pine-apple fibre

(also called hemp) has been received from Mr, E. H. Parker, Her
Majesty's Consul at Kiungchow in Southern China.

The detailed information so far obtained respecting the distribution

and origin of Chinese jiites and hemps, is given in the following cor-

respondence. It is desirable to place this information on record as a

basis for the further inquiry which is in courae of being undertaken at

Chinese ports under tho direction of Sir Robert Hart, G.C.M.G.,

Inspector-General of the Chinese Imperial Maritime Customs. The very

interesting momorandum prepared by Dr. Henry, F.L.v^., is of special

value for the purpose of aiding in such an inquiry, and this establislmient

4s greatlv indebted to Sir Robert Hart for the copy of it communicated

»tiy:> R %
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in the form of a pamphlet—China, Imperial Maritime Customs, II. :

Special Series : No. IG, 1891.

Inspectorate General of Customs, Peking,

December 27, 1890.

An inquiry respecting " Chinese jute" having been made by the

Director of the Royal Gardens at Kew, Dr. Augustine Henry, one of

the Service Medical Assistants now on leave, who has paid considerable

attention to botanical subjects, prepared a memorandum on the jute

and hemp of China, setting forth the present extent of our kno vvledge,

and formulating certain points for elucidation. The original inquiry

and the subsequent memorandum are hereto appended, and the ports

concerned are requested to keep the matter in view and, while supplying
the Inspector-General with such reports as may be drawn up, forward
to the Non-Resident Secretary for the Kew Gardens such specimens as

can be procured.

By order,

(Signed) E. B. Drew,
Chief Secretary.

Royal Gardens, Kew, to the Non-Resident Secretary.

Royal Gardens, Kew,
Sir, October 9, 1890.

I AM desired by Mr. Thiselton-Dyer to inform you that a sample
of "China jute," a small portion of which is enclosed herewith, has
lately been presented to the Museum of Economic Botany at Kew.
This "jute," we take it, is prepared and shipped from some part of

China, but we are unable to trace its origin.
2. This establishment takes a special interest in the industrial

application of plant products, and we have received very valuable aid

from time to time from officers connected with the Department of the
Chinese Imperial Maritime Customs, for w-hich we are very grateful-

3. In the present instance, Mr, Thiselton Dyer would esteem it a

great favour if Sir Robert Hart could assist him in obtaining dried
botanical specimens of the plant which yields ** China jute," together
with some particulars respecting the methods pursued in preparing it

for market. The botanical specimens should, if possible, consist of

leaves, flowers, and fruit, placed betw^een sheets of paper and strengthened
by cardboard. In this manner they would travel very well by parcel or

book post.

I am, &c.
(Signed) D. MORRIS,

Assistant Director.
J. D. Cami)bell, Esquire, Secretary, Chinese Imperial Maritime

Customs, 8, Storey's Gate, St. James's Park, S.W.

Memorandum on the Jute and Hemp of China, by Dr. Augustine
Hexry, F,L,S.

Oface
Morris, of Kew, ami I think the specimen referred to "China jute'* is

not jute at all, but Abutilon hemp. I am also of opinion that the article

Cumes from Tientsin.
As the Director of the Royal Gardens at Kew seems anxious to

in
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China, and as there is much doubt regarding the various kinds of so'
called hemp and jute in China, different products bearing the same
name, and the same product having different names at different ports, I
take the present opportunity of preparing a statement of the extent of

^ our present knowledge of the subject. While, on the one hand, this
statement might assist the Director of Kew in showing him the
direction in which information is to be sought ; on the other, it may be
of some service to the Inspector-General at any time that he may wish
to have the subject gone into by his officers in China, The subject is

of considerable importance, I should say, both on the commercial and
scientific sides.

A.

—

The Plants producing Textile Fabrics in China.

In Chinese the character Ma is generic of plants producing textile

fabrics ; and the folloAving kinds are distinguished both by colloquial
and book usage \_Ma also includes certain plants the seeds of which arc
used for their oil, and also certain herbs the foliage of which simulates
hemp in appearance ; but with these we have at present nothing to

do]:
1. Ta Ma, of books ; Hsiao 3Ia, colloquially in North China, because

there the castor-oil plant is spoken of as Ta Ma ('* large JIa "), from
its stature ; Hiio Ma colloquially in South China.
These names indicate common or Russian hemp, the product of

Cannabis sativay L,

So far as my experience in Hupeh goes, this plant is chiefly cultivated
there for the oil from its seeds, and for coarse fibres used in making
cordage ; and is not apparently used for making cloth or canvas. But
in other provinces of China it doubtless is manufactured into cloth, and
information on this point is desirable.

^
- 2. Ch'ing Ma.—This is Abutilon hemp, the product of the plant

known to botanists as Abutilon Avicenna^y Ga^rtn. It is commonly
cultivated in Hupeh and Szechwan, and is the greater portion, if not all,

of the "hemp" passed through the Ichang Customs. According to

Bretschneider, it is also cultivated in Chihli ; and I have little doubt
it is what is passed through the Tientsin Customs as "jute," In

support of this I find in a Customs publication that all the hemp
exported from Tientsin is called by the Chinese ChH^ig Ma, and by the

foreign merchants "jute." But there is some confusion between this

and the next article, as will be shown.
3. Huang Ma.—This is " Indian jute," the product of Corrhorus

capstilarisy L. The plant is figured in Chinese books, and, according to

the Vienna Exhibition Catalogue, its fibre is exported from Shanghai.

Loureiro mentions it for Canton, and Dr. Faber says it is cultivated in

Szechwan under the name Pai Ma. This name is given in the Chinese
Herbal, the Pen-lskio as a synonym of ChHng Ma ; and it would seem,
then, that Abutilon hemp and jute are liable to be confused by the

Chinese. Perhaps some of the Ichang and some of the Tientsin export

may be " Indian jute."

4. Gh'u Ma.—This is BoeJimeria nivea, Hook, et Arn., China
grass, out of which most of the so-called Grasscloth (in Chinese
^^ Hsia Pu'') is made. It is cultivated in Szechwan, Hupeh, Kiangsi,

and various other provinces- The. Kinkiang Trade Reports for 18t»8,

p. 29, and 1869, pp. 115, 118, give the information that the"homp"
exported from Kiukiung is produced in the districts of Shui-ch'ang in

Kiangsi, Hsing-kuo and ^Yusiieh in Hupeh, and, besides what is ex-

ported, a large quantity is locally woven into grasscloth. The 186?
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Report, p. 118, enters into tlie question of grasscloth and its mariti-

facture from the "liemp," and gives tables showing the extensive

exportation, &c.

From this it would seem that the "hemp" exported from Kiukiang

and I believe a large portion of the Hankow
export of *' hemp" is the same fibre. „

The Paris Exhibition Catalogue, No. 1673, Hankow, gives Ssu Ma.
This probably is also China grass,

5. Hu J/r/.—This is flax {Linum usitatissimum^ L.) which is culti-

vated in Shansi, in Mongolia, and in the mountainous parts of Hupeh
and Szechwan. In the last two provinces, from personal observation

flax would seem to be entirely cultivated for the seeds, which are a

common article in Chinese drug shops, and are used locally for their

oil, utilised fur cooking and lighting purposes.

So far as I know the Chinese do not make any linen.

6. T'luig Ma, a local product of Hupeh, and of no commercial
importance.
trees of Sterculiaplatffnifo...., ^. ^., ^^ .v-..^...^ .-. . .-
" hemp '' is used for making cordage, and a specimen of it, procured

by me, is in the Museum at Kew.
7. Po-Io Mciy " Pine-apple Hemp."—Tiiis is made into a fabric

called Hnang-Vi Pa in Formosa {liuang-U being the local name there

for *' pine-apple "). The Customs Report for 1876, Takow, p. 98, says

this is a strong coarse fabric made from the fibres of the pine-apple leaf,

and it resembles the coarser kinds of grasscloth. It is used (in

Fornjosa) almost entirely in the manufacture of inner garments and of

the single garment worn by agriculturists in the warm weather.
The KinngchoAv Report for 1883, p. 361, says that hemp was

exported from Hainan by steamer in that year to the value of

Hk. Taels 18,000 (803 piculs in quantity), and that most of this so-

called hemp, which is in reality the fibre of the pine-apple plant,

finds its way to Swatow, where it is manufactured into a very fine

grasscloth.

The export called " hemp " from Hainan and Foi^niosa is evidently^

Irom the bark or young
This

then, the fibre best distinguished as *' Pine-apple hemp."
8. Fan Pit, i.e., "Savage Cloth/'—This is, according to the Takow

Trade Report for 1876, p. d^, a kind of grasscloth worn by the inha-

bitants of Formosa, It is manufactured l)y the aborigines, and is finer

and more expensive than the Pine-apple cloth. It is sold in the shops
of Taiwan-fu ; the better kind sells for as much as 8 dollars for a piece

sufficient for making a single garment.
It is very desirable that information should be obtained regarding the

plant from which this dear article is procured. Particulars regarding
its mode of preparation, &c., are also wanted.

B.—-Concerning the different Names of these Textiles in common Use,

ayid their E.rpoii from the various Treaty Ports*

We find the following information embodied in various Customs
publications :

1. The '^hemp" exported from Tientsin is called «jute'' by the
foreign merchants there, and Ch'ing Ma by the Chinese ; and is allowed
to pass at the rate of 2 mace per picul, other kinds of "hemp" paying
3^ mace. No ports but Tientsin and Shanghai seem to export *^ jute."

2. ** China Grass," or ''Raw Hemp," i.e., the raw fibre roughly
stripped from the stem in " ribbons." An export from Hankow ; pay^
an aJ ualorem rate of 5 per cent.

/
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3. "iHemp Skin," 2Ia-jH, An export from Amoy ; pays 5 per cent,
ad valorem, I cannot say what kind of hemp this is, nor what is the
plant from which it is derived, and information on this point is very
desirable.

^ 4. '* Pine-apple Hemp." The tariff for '^henip," ue. 3^ mace, is

levied.

5. Ea^port from the different Ports.—I roughly summarise, with
running notes, from the Customs Returns for 1889 :

Tientsin.—Export for that year of 13,G19 piculs of "jute." I

consider this to be really Abutilon hemp ; Ohihli is the province of

production.

Ichang.—1,506 piculs of '' hemp " exported in 1889. This is mainly
Abutilon hemp, though some '^Indian jute" may be included. Pro-
duced in Szechwan. Always called ChHng Ma on the Ichang Customs
documents.
Hankow.—105,278 piculs of ^Miemp" exported in 1889. No dis-

tinction is made in the return between Abutilon hemp, Russian hemp
(if any), jute, or China grass. A certain portion is unquestionably
Abutilon hemp from Szechwan and Hupeh, and the larger pan is

China grass from Hupeh.
Kiukiang.—25,701: piculs exported in 1889 ; all called " hemp,

j

This is probably all China grass from Hupeh and Kiangsi.

Wuhu.—290 piculs of "hemp" exported in 1889. Prodnced in

Anhwei, and perhaps China grass.

Chinkiang.—1,059 piculs " hemp." It is doubtful what this really is.

Shanghai.—390 piculs "hemp," and 21 piculs "jute," of local pro-

duction. What are they ?

Ningpo.—264 piculs " hemp skin.

Foochow.—52 piculs "hemp."

»»

»i

Takow*—1,374 piculs "hemp" (this is "pine-apple hemp'0> '^^^

541 piculs "hemp skin."
Amoy.—6,215 piculs " hemp skin."
Swatow.— 10,916 piculs " hemp skin,"

Kowloon.—913 piculs "hemp" and 1,643 piculs is "hemp skin,"

Lappa.—2,355 piculs " hemp," and 1,720 piculs " hemp skin/'
t)

Kiungchow.—983 piculs "hemp." This is " pine-apple hemp,'' and

is produced in the island of Hainan.
From the southern ports, it will be noticed, there is a larger oxp^wt of

" hemp skin," a very ill-sounding name. It is, probably, an undressed

hemp, and may be the product of the common or Russian hemp plant

;

but the point ought to be elucidated, and a better English name
substituted.

C.

—

Points rermirincf eluc

What
Henw, Abutilon Hcnn

>, pine-apple Hemp
What is " Ht.niD si

Savag
what is the process of manufacture, &c. ?

4. Grasscloth ought to be distinguished according as it is made from

China grass, pine-apple hemp, &c.
5. Are there any other plants than those mentioned which yield

textile fabrics in China of any commercial importance ?

6. Sner*impnfi of \h^. " intp nhint." esueciallv in fruit, are required,
-. ._^'eci ^„^ ^. ...^ j«.^ ^ , —^— V ' It

as the species Corchurus capsularis, L., is not settled beyond the

shadow of a doubt.
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7. Particulars regarding the place of production, the manner of

cultivation, and preparation, are Avanted, (fee, &c.

London, October 15, 1890.

(Signed) AUGUSTINB HENRY.

Sir,
Foreign Office to Royal Gardens, Kew.

Foreign Office, March 25, 1891.

With reference to your letter of the 26th of November last, I

am directed by the Marquis of Salisbury to transmit to you a copy of a

despatch from the Acting British Consul at Wenchow, including a

report on China grass cultivation in China.
- A copy of a further despatch from Mr. Hosie, transmitting a report on

another textile plant, is also enclosed.

Mr. Hosie states that a case of specimens illustrative of his reports

will be forwarded direct to Kew Gardens. * *

I am, &c.

(Signed) T. H. SANDERSON.
W. T. Thiselton-Dyer, Esq., C.M.G.,

Kew Gardens.

[Enclosure.]

Acting Consul Hosie to the Marquis of Salisbury.

My Lord, Wenchow, January 26, 1891.

In connexion with my preceding despatch of this date, I have
the honour to enclose a brief Report on another textile plant cultivated

in this neighbourhood. It is to all appearances a species of AhutUon
[since determined as Corchorus capsulariSy L.] ; but its lanceolate and
glabrous leaves, its rugose awnless capsules, and its general appearance
and size distinguish it from any AhutUon that I am acquainted with, in

the Flora of China or of India.
I was reserving these brief notes until I had collected more detailed

information ; but as I am under orders to proceed to Chefoo, and as it

will therefore be impossible for me to conduct further experiments with
the plant during the present year, I venture to forward the Report,
brief as it is, in the hope that it may be of some interest to the Director
of Kew Gardens.

I have, &c.

(Signed) Alexander Hosie,
The Marquis of Salisbury, K.G. Acting Consul.

Report on the Cultivation, at Wenchow, of a Fibre Plant, and on
the Extraction and Uses of its Fibre.

GitUivation.

The seeds of this fibre plant, called Lu Ma in the neighbourhood of

Wenchow, are sown in May. The ground having been made into beds
in the usual Chinese fashion, shallow openings from nine inches to a

foot apart are made in the surface by hand or hoe. Into each opening a

pinch of seeds is dropped, and covered with a little vegetable ashes.

When the young plants appear they are manured once with liquid
manure, and when about an inch high they are Aveeded out, not more
than three plants being allowed to srrow toerethen When a foot high
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they are again manured with liquid manure. In July, small yellow
flowers appear on the stems, Avhich have meantime grown to a height of
five or six feet, and quickly dropping their petals, give place to clusters
of seed capsules, usually three in number and firmly attached to the
stems. The latter continue growing and flowering until the end cf
August, blossoms showing on the tips when the seed capsules beneath
are fully developed. By this time the stems have attained a height
of 9 to 12 feet, with a circumference at the base of from 2 to 8
inches, and with branches commencing some 3 feet from the ground.
The stems, which are green and supple throughout, are harvested before
the seed capsules have changed colour, that is, before green has given
place to brown.

Harvesting.

They are plucked up by the roots, the adhering soil being remcjved by
beating against the nearest stone, and where I saw the stems harvested,
the roots were thoroughly washed in a pond close to the field.

Decortication.

are move the peel. One takes hold of the
plant by its branches, the other seizes the stem below the first branch
between two rounded pieces of wood about a foot long and from three
to four inches in circumference, tapering somewhat tow^arda the end so
as to provide a firmer grip for the hands. The first workman pulls the
stem through the two pieces of wood wiiich crush it, separate the peel
from the central woody matter, and remove the root. The plant is then
reversed and the branches are pulled through the wooden handles and
crushed, and the leaves and seed capsules dislodged. The woody matter
that has not meantime fallen to the ground is brushed away by hand,
and the peel of stem and branches is ready to be made into bundles for

market.

Uses.

Such is the treatment which the plant receives when the fibrous peel

is to be made into cordage ; but, when it is to be manufactured into

sacking or coarse cloth, the plants, when harvested are steeped for a
day in cold water, and, when manipulated as above described, much of

the outer cuticle is removed in the process, and when bleached, a whiter

fibre is obtained.
The plant grows luxuriantly on the plains, but I have also seen it

cultivated at an altitude of over 1,300 feet.

(Signed) Alex. Hosie,

M. Consulate, Wenchow, Acting Consul.

January 26, 1891.

ROTAL Gardens, Kew, to Foreign Office.

Royal Gardens, Kew,
Sir, May 5, 1891.

I AM desired by Mr. Thiselton-Dyer to acknowledge the receipt

of your letter of the 25th March enclosing copies of despatches, in

original, received from the Acting British Consul at Wenchow, on

certain fibre plants.

2. The specimens illustrative of Mr. Hosie's reports have since heen

received at Kew, and they are all of an interesting character. The
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specimens referred by Mr. Hosie "to a species of Abutilon'' and

"called in the neighbourhood of Wenchow Lu Ma,'' have proved to

belong to CorcJiorus capsularis^ L., the plant yielding Indian jute. It

would therefore be better to call this fibre simply " China jute."

There is a fibre yielded by a species of Abutilon, but this appears to

come from Northern China. * • *

I have, &c.

Sir Yilliers Lister, K.C.M.G., (Signed) D. MORRIS.
Foreign Office. S.W.

Acting Consul HOSIE to FOREIGN OFFICE.

My Lord, Chefoo, September 5, 1801.

With reference to the enclosure in your lordship's despatch to

me of June 5th last, wherein the Assistant Director of the Royal

Gardens, KeAv, mentions a plant grown in North China which yields a

fibre known in the London market as China jute, I have the honour to

forward herewith a brief report on the cultivation of the plant in

question, and on the method of extracting the fibre.

I am sending direct to Kew, by parcel post, dried flowering and
fruiting specimens of the plant, a packet of seed, and a sample of the

fibre. [These were subsequently shown to be derived from Abutilon
AvicennceJ]
The only other plant cultivated in this neighbourhood for its fibre is

Cannabis sativa or Russian hemp.
I have, &c.

(Signed) A, HosiB,
The Marquis of Salisbury, K.G,, Acting Consul.

Foreign OfB.ce.

[Enclosure.]

Report on the Cultivation of a Fibre-yieldixg Tlant at

Chefoo.
This plant, known in the North of China as Ch'ing Ma^ or more

briefly Ch'ing, yields the fibre, also called Gh^ing, which appears as

'\1ute" in the export returns of the Tmnerial Maritime rnstoras. It is

an annual. The seeds are sown towards the middle of April in land that
has previously been well worked and manured, several seeds being sown
together at intervals of about a foot apart, and not more than an inch
under the surface. Unless, however, the soil is rich, only one of the
seedlings is allowed to mature. In years of normal rainfall the stems
which are branchless with alternate large smooth serrated ovate
acuminate green leaves with long leaf-stalks, attain a height of eight to

ten feet. They are green and supple throughout, with a circumfei-ence
at the base of from 1^ to 3^ inches. In July and August they bear
numbers of yellow five-petalled flowers on stalks, which spring from the
axils of the leaf-stalks. These quickly fall, and are succeeded by seed
capsules of comparatively large size, grooved, and semi-spherical in shape.
Each capsule is made up of a number (11-15) of cells, with awns at

upper endfl curving down Each
seed

colon • The latter, which have the appearance of each having
had a notch made in it, are released at the proper season by the opening
of the outer and upper walls of the cells. Towards the end of August
the plants have attained maturity. They are then cut down bv knife
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near the root, and the leaves and tips are lopped off. The stems are
made np into bundles tied loosely at the tip end, and placed upright in
standing water, so that only the lower halves are submerged. The root
halves being more matured than the upper, require more retting, and for
this reason they undergo two days' preliminary steeping. After the
lapse of two days the bundles are laid on their sides in the water, and
covered with sufficient earth to sink and bring them in contact with the
bottom of the pond. In four or, at the most, five dajB the fibrous peel

, is loose enough to be easily removed by hand from the woody interior.
The fibre ribbons, which h-ivenoivall but lost iheir green colour, ure

p
afterwards washed in clean cold water and spread out in the sun, and
when dry they are of a good wdiite colour, such of the external greenness
as remains after the retting and washing disappearing in the process of
drying.

These remarks apply to the plant as cultivated at Ohefoo, but I am
informed that in other parts of this province and in the Mongolian hills

i the stems attain a much greater height and yield a longer fibre. The
fibre exported from Tientsin, for example, much of which probably
comes from Mongolia, is sometimes found to be as much as fifteen feet

In length, whereas the plant itself does not attain that height in the
light sandy soil near Chefoo.
The table annexed to this Report gives the climatic conditions under

which the plant is cultivated here, [Not

H. B. M. Consulate, Chefoo,

September 5, 1891.

(Signed) Alex. Hosie,
ons

Sir,

Royal Gardens, Kew, to Foreign Office.

Royal Gardens, Kew,
November 23, 1891.

I AM desired by Mr. Thiselton-Dyer to acknowledge the receipt

of your letter of the 21st ultimo, forwarding a copy of a despatch and

report by Mr. Hosie, Acting Consul at Chefoo, on the subject of a

fibrous species of Abuiilon yielding Chinese jute.

2. The specimens mentioned by Mr, Hosie and sent direct to this

establishment have now been received. These specimens were admir-

ably prepared, and taken with the report they definitely settle the

question raised in my letter of the 5th May last in regard to the origin

of Chinese jute from Northern China, The plant yielding it isAhutilim

AvicentKBy Gaertn., a widely diffused species in Eastern Asia.

3. Mr. Thiselton-Dyer would express the hope that Mr. Hosie may
be thanked for the very intelligent manner in which he has prosecuted

his inquiries in this matter, and for the valuable assistance he has

afforded to this establishment.
I have, &c.,

Sir T. H. Sanderson, K.C.M.G., (Signed) D. MoRRIS.

Foreign Office, S.W,

Royal Garden>s, Kew, to Foreion Office.

Sir, July 17, ISIU.

has

read with interest the report on the Trade of Eiumrchow for the year

1800, by Actin^^ Consul Parker [F. 0. Annual Series, 1890, No. 898],

-dU



368

and the numerous references containeJ in it to the plants and the plant-

products noted by him in the journey inland up the Poh Chung river.

2. Mr. Parker states on page 9 that "another peculiarity of this

" region is the ubiquitousness of the dwarf Pandanus, probably the

" same as the P. odoratissimus of Fiji, the fibre of which here, as there,

" is used in the manufacture of ' grass-cloth,' and is usually known to

" foreign trade here as ' hemp.' " In the marginal note this is described

as "cloth from the wild pine-apple."

3. As the various plants yielding what is locally known as " hemp "

in different parts of China are now in course of being investigated at

Kew, Mr. Thiselton-Dyer would be glad to receive dried specimens

of leaves of the Pandanus described by Mr. Parker, and also specimens

of the fibre as it usually appears in trade at Kiungchow. The latter

would be placed for reference in the Museum of Economic Botany

attached to this establishment.
I have, &c.,

Sir Villiers Lister, K.C.M.G., (Signed) D. MORRIS.
Foreign Office, S.W.

Foreign Office to Royal Gardens, Kew.

Foreign Office, November 4, 189L
from this Department

Sir,

of July last, I am directed by the Marquis of Salisbury to transmit a

Memorandum drawn up by Mr, Parker, Her Majesty's Consul at

Kiungchow, showing that the hemp exported from the above-mentioned
place is made from the fibre of the pine-apple, and not of the PandanibS.

The parcel of specimens alluded to in Mr. Parker's Memorandum has

not yet arrived, but will be forwarded directly it is received.

I am, &c.,

(Signed) T. H, Sanderson.
W

Gardens

[Enclosure.]

Report by Mr. Consul Parker, Kiungchow.
The inquiry instituted by the Kew authorities has led to the discovery

that the finer kinds of " hemp " which are exported hence are the fibre

of the pine-apple, and not of the Pandanus.
Mr. Stuhlmann, in his Customs Report for 1877, does, indeed, mention

this " pine-apple fibre," other two Commissioners refer to it as " hemp."
Mr. Commissioner Neumann, in his Report for 1889, says :—" What is

** exported under the name of hemp is the fibre of the pine-apple plant
" {Pandanus) ; it comes principally from the Lie-chou peninsula, and
" realises as much as $10 to $140 the picul "

[l.s. to 3s. a pound].
From the appearance of the ubiquitous Pandanus, I should suppose

it to be the same plant as the Pandanus of Fiji, which colony I have
recently visited. I now find, however, that the Fijians only make mats,
not clothing, out of the P. odoratissimus, and that the Pandanus of
Hoihow is useless except for hedgerows and fuel. It is said that, some-
where inland, mats are made of it here, and that its root is used in the
Pharmacopceia as a febrifuge. Parcel No. 4 contains a few leaves of
this plant, and the tin box contains its fruit, which seems to mature
from April to September at least, if not all through the year.
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Parcel No. 2 contains leaves of the plant from which the so-called
" hemp " is manufactured. These come from Mun-shio or Wm-ch^ang,
a district a few days' journey to the east, which district appears to he
the only one upon this island where pine apple " hemp " and the cloth
from it are manufactured.

Parcel No. 1 contains the leaves of a pine apple plant, grown for the
frvit only, obtained at a village five miles to the west of Hoihow :

natives of Mun-shio in my service assert that this is the same as the
pine-apple of Mun-shio, the fruit of which, though eaten, is of secondary
consideration there.

Parcel No. 3 contains imperfect leaves of the pine-apple plant of the
Lei'Cliow peninsula, opposite Hoihow, from which the natives there are
said io manufacture a "grass-cloth,'' which is supposed to be brought
over here in junks for export hence.

Parcel No. 5 contains a leaf of the plant (no whereabouts given)
from which the Customs here were convinced the local "grass-cloth"

4 was made ; they supposed it was the Pandanus^ until T proved to them
that it was not. The Pandanus has a prickly seam down the centre of

the leaf.

The leaf of the pine-apple is first scraped with a bamboo knife ; it

is then torn apart, and washed in cold water in which rice has been
/ washed. It is next dried in the sun and aired at night, after which

the skeins are combed, and the ends of each thread are joined, by a

twist of the fingers, to each other. The material is then sized with
rice-gruel, drawn through bamboo tubes, and cleaned of its knots,

joinings, and protuberances.

Parcels Nos. 5a, 6, 7, 8, 9, and 10 represent the pure pine-apple

fibre in its various stages, Nos. 6, 7, 8, 9 appear to be mere qualities

of No. 5a, each of which is capable of becoming No. 10 if sufficient

labour is given to it.

Parcel No. 11 contains specimens, with prices, of pure pine-apple

"grass-cloth," presumably corresponding in quality to Nos. G, 7, 8,

or 9.

Parcel No. 12 contains a mixed web of ordinary cotton and pine-

apple fibre interwoven.
Parcel No. 13 contains specimens of hemp and hemped cloth from

Mun-shio by way of contrast.

(Signed) E. H. Parker.
Kiungchow, December 22, 1891. Consul.

Sir,

Royal Gardens, Kew, to Foreign Office.

Royal Gardens, Kew,
November 26, 1891.— J

I AM desired by Mr. Thiselton-Dyer to acknowledge the receipt

of your letter of the 4:th instant forwarding a memorandum drawn up

by Mr. Parker, Her Majesty's Consul at Kiungchow, on the subject of

pine-apple fibre prepared at the above-mentioned place.

The parcel of specimens alluded to in Mr. Parker's

having arrived at Kew, it has been carefully examined in accordance

with the information furnished in this and the previous correspondence.

There can be no doubt that the leaves sent by Mr. Parker are those

of the pine-apple ^lM\i {Ananas sativus, Schult. f.), and the fibre corre-

memoran

members
The Pandanus represented by leaves and one fruif, is, as Mr. Parker

supposed, Pandanus odoratissimus, a native of tropical Asia. The

fibre prepared fronj the leaves of the Pandauus is usually of poor (quality,
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and it could not be mistaken for that of the pine-apple. The specimens

forwarded by Mr. Parker were carefully put up and labelled, and, taken

with hi^i memorandum, they may be considered to have definitely

settled the point at issue. Mr. Thiselton-Dyer would venture to express

the hope that the Secretary of State will communicate the thanks ot

this establishment to Mr. Parker for the very intelligent manner in

which he has assisted in this inquiry.
I have, &c.

ted) D. Morris.

» s

LXXXIL-ECONOMIC PLANTS OF MADAGASCAR.
[K. B., 1890, pp. 200--211.J

In a valnahle paper by the Rev. Richard Baron, F.L.S., on the Flora

of Madagascar (Journ, Linn, Soc,^ vol. xxv., pp. 246-2114)^ it is stated

that the '' vegetable productions of Madagascar have been very ex-

" tensively explored, and that the majority of the plants inhabiting the

"island are known to science." The tlora of the low lands of the

southern parts of the island is still, however, the least known. Our
knowledge of the flora of Madagascar is due to the labours of numerous
botanists from Flacourt, Dupetit Thouars, and Commerson to Greve,

Bojer, Grandidier, and Ellis, Within the last few years this know-
greatly increasod tlirough the very successful labour:

of Mr. Baron himself, and his collections, received at Kew, have been
determhaed and described by Mr. J. G, Baker, F.R.S. Tt is estimated

that whereas until rt^cently less than 2,000 species of plants were known
from Madagascar, there are' now named and described about 4,100

species.

Mr. Baron has been good enough to supplement his paper on the

Flora of Madagascar by preparing for the lOw Bulletin some brief but

interesting notes on the economic plants of the island. These plants

are of considerable interest and importance. One of the earliest notice's

of Madagascar economic plants is contained in Rochon's Voyage to

Madagascar and the East Indies (English translation, 1793, pp. 280-
297). In this work plants from the north of Madagascar, "now tran
" planted in the Royal Botanical Garden at the Isle de France
(Mauritius), are given under their native names. The Ravensara
{Bavensara aromatica\ the Tanguem or Tangena (Tangliinia vene-

nifera) and the Filao (a species of Casnarlna) and many others are

noticed. The latter tree is quaintly and not nnappropriately describe*!
as " Equisetum arborescens/'

Dr. G. W. Parker, a medical missionary sent out to Madagascar, has
recently prepared a Malagasy Materia Medica, with special reeerence to

the use of native plants. This, with determinations made at Kew,
was communicated to the Pharmaeeidical Journal, 1881, vol. xi.,

pp. 853-855.
There are numerous scattered notes respecting the economic plants

of Madagascar to be found in other works, but the above appear to

include the more systematic attempts to describe them. It may not be
inappropriate to mention here that there are still some very valuable

LSCar about which at nrpseut t^r know vfirv little. As

»»

Madag
shown in the Kew Bulletin for May, 1888, p, 135, we are not acquainted
with the source of Mada^s<*ar Ebonv nor of Madagascar Sandal wood.
There Madagascar Piassava. This is

srenera
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serveThe publication of Mr. Baron's notes will ..,,,, t^uipu^^
if thej' do no more than stimulate others to follow his example and
treat of plants growing beyond the special districts covered by his
investigations. The Madagascar plants yielding fibrous materiafs are
enumerated in the following extracts :

—

MALVACE^.

Ahutilon angiilatum^ Mast, A shrub, probably introduced, from
X

the fibre of the bark of which the Betsiles manufacture a kind of cloth.
(Cent, and E. Reg.) Hdfojibtsy.
Pavonia BoJen\ Baker. A shrub yielding a kind of fibre. (Cent,

Reg. chiefly.) Tsbntsona.
Hihiscua tilaceiis^ L. (E. and N.W. Coasts.) Vdro and Bdro

(Betsim)*

Adanstynia madayaseariends^ Baill. The Madagascar Baobab. Its
bark affords a fibre and its fruit is edible. (W. Coast.) Tiontbtui

;

Za (Sak). Two other species only are known, viz., the Baobab or
Monkey-bread tree of W. Africa (Adansonia dujitata^ L.), the pulp
of the frnit of which is edible and the bark fibrous, and the Australian

F. MuelL),the pulp of the fruit of which
is also eaten by the aborigines.

Eriodendron anfraclaosiim^ DC. The silk cotton surrounding the
seeds is used for stuffing cushions, but is said lo be dangerous to the
eyes. (W. Reg.) Moraingy and Hdmha (Sak). This plant has a
wide distribution in the tropics of the Old and New^ Worlds, and the
silk cotton, under the name of Kapok, is exported from Java to Europe
and Australia for stuffing mattresses.

Sterculiace^.

Domheya^ sjy). Small trees w^hose bark supplies a useful fibre

largely used by the people. (Cent, and E. Regs., especially forests.)

Uafotra, [This was, no doubt, the fibre about wdiich a somewhat
lengthened correspondence took place with the Foreign Office in IS^h
It was carefully studied by the Leedti and Dundee Chambers of Com-
merce, and was reported to be, while destitute of textile value, well

fitted for paper-making. It, in fact, closely resembled the bark of

iferaJ]

TlLIACE^.

Grewia macroplnjna. Baker. A shrub from which the Sihanaka

obtain a kind of fibre. There are 45 species of Grew'm known in the

island, chiefly in the W. Reg., many of which yield a useful fibre,

Mdkolbdy (Antriih).

Copchorus olitorius, L. One of the plants which yield the valuable

fibre obtained from India known as Jute. (E. and \Y. Regs.)

COMBRETACE^.

Comhretum coccineum, Lam. A climbing shrub yielding a fibre.

(W. Cent., and E. Regs.) Salay.

Rttbiacb^.

Danais Gerrardi, Baker. A climbing plant from the root of

which the Sihanaka obtain a dye, and from whose bark thoy obram a

kind of fibre. (Forests of E, Reg.) HaimntoWio (Antsih).
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Sapotace^.

Mtmufinps? coslata^ Hartog. A small tree with edible fruit. It

also yields a fibre. (River sides near E. Coast.) Todhiga or Voajdha
(Betsim).

ASCLEPIADE^.

Cryptostegia madagascariensisy Bojer. A shrub, the bark of which
is used by the Sakalava in the manufacture of rum, and its fibre for

fishing lines. (W. Keg.) Lomhiro (Sak.)

Thymel^ace^.

Dais gJaucescenSjDene. The fibre of this shrub is used as string,

(Cent. Reg.) Avoha or Havoha.

Palm^.

Rapliia ' Riiffia^ Mart. The midrib of the leaf of this palm,
which sometimes reaches 3.") to 40 feet in length, is used chiefly for

pel The fibre from the young un-
opened leaves is employed as string, and is largely exported to Europe
under the name of " Rapliia Grass," Various kinds of cloth, which are

known as " Jabo," " Jiafotsy," " Sandiadiaka," and *^ Sikinivola " are

made from the fibre. From the stem the natives obtain a sweet liquid

called " Harafa," and the shells of the fruits are employed as receptacles

for various small articles and as snuff boxes. (Widely spread in the

island, but always in valleys.) Eojid or Fbrnhg,

Pandane^.

PmrdauiiSy spp. Hats are made from the leaf fibres of some of

the species ; the leaves of one of them found on the east coast are used,
when dried, as covers for packages, and effectually secures them from
rain. Vakoana^ Hofciy &c.

Cyperace^.

Cype?'us lati/olius, Poir. Commonly employed in the thatching of
houses. (Widely spread in marshes.) Herana.

C. imerinensis^ Boeckl. A sedge nearly allied to the Egyptian
papyrus. The flowering stems when strung together are largely used
for native doors, &c. Mats are made from strips of the same, (Widely
spread in marshy places.) Zozbro^ Zd)Uzdro^ and Bilo,

Eleochnrh plantaghieay R. Br., and E. Baroni, Baker. Used
in making mats, baskets, and hats. (Marshes in Cent, Reg.) Harl^fu.

Sdrpus paludicola, Kunth., var. dedpiens^ Nees. Employed in

making mats, baskets, Ac. (Cent. Reg, chiefly.) Hdzondrdno.

Lrpironia mKcvowita^ Rich. Used in the manufacture of hats,

also employed by the Betsimisaraka women in makinsr sugar basrs,
|

which are exported to Mauritius. (E. Coast.) Phija (Betsim). This f

species is found also in China, where it is largely used for making
mats,

t

\

i
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Gramine^.

Stipa madagascarifnsis, Baker. Employed in making native
baskets, &c. (Cent. Reg.) Hdravbla. The plant is closely allied
to the esparto {S. tenacissima, L.) of Spain and N. Africa, so largely
used for paper making.

LXXXIII.—Notes on Articles contributed to the Museums
of the Royal Gardens, Kew, from the Colonial and Indian
Exhibition

[K. B., 1S87, September, pp. 4-19.]

The Kew Museums have always benefited largely from the several

exhibitions, and, as might be expected, in no previous year have they
been so extensively enriched as they were at the close of the exhibition

last year, and this not only from the number of the specimens obtained,

but also from the interest attached to many.
The following are some of the principal additions in fibrous materials

from the different colonies :

—

Canada.

From N.W. America several interesting articles of native manufac-

ture, including a mask, a huge whistle, spoon, &c., made of the even

grained wood of the Native Cedar (Tlmja gigantea), were procured,

also a r 'tive head-dress made of the bark. This bark is remarkable
among the Coniferse for its fibrous character, and is so strong that mats
are made from it, and when twisted and plaited it forms a good basket-

making material.

New South Wales.

The Kew Museum being already in possession of a very fine set of

woods and other vegetable products from this Colony, little or nothing

was required or obtained for the collection, except a sample of Pulu,

a soft woolly substance from the base of the leaf stalks of Macrnznmia
S2nralis, a Cycadeous plant of New South Wales and Queensland. Thi«i

substance is said to be produced in quantities, and used for stuffing

mattresses, cushions, Sec.

Fiji Islaxp

As regards the husk fibre [of the cocoa-nut], it is stated that the bulk

of the fibre prepared in Fiji has hitherto found a market in Australia and

New Zealand, but as the production increases it will be sent to other

countries. " The husks from 7,000 cocoa-nuts produce about one ton

" of fibre, which is of the value on the estate in Fiji of from 5^. to III.

" per ton, according to quality. Brush fibre or bristles is worth fn^rn

" 15/. to 30/. per ton, and yarn from 20^. to W. por ton in Fiji. TJu
" cost of labour to produce one ton of fibre, exclusive of cost aod wo? r

" of machinery, may be put down at from f>l to 10/."

J

889: 9
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Straits Settlements.

Betel Nut Fibre {Areca Catechu).—This is the fibrous husk of the

fruit exhibitetl as a paper material. As a waste product it is said to be

produced in almost unlimited quantities. Considering the very general

practice of Betel chewing in the East, and the abundance of fruits pro-

duced, the adaptation of this apparently useless material for paper-

making would seem to be a very probable benefit to the countries where
the Areca Catechu is common.

India.

A very large collection of fibres was sent from India to the Exhibi-

tion, and from these a typical set was selected for Kew. Among the

more important of them may be mentioned the following :

Jute (Corrhorifs capsfilaris, and C, olitoriiis). The former species

yields the Jute fibre of Central and East Bengal, while the latter is that

cultivated in the vicinity of Calcutta. Jute is an article of large and
increasing importation to Great Britain, being chiefly used in the

manufacture of carpets and other fabrics. The people of India use a

large quantity of this fibre annually for agricultural and internal trade

purposes, added to which an immense number of gunny bags leave India

filled with sugar, wheat, rice, and other grains.

Sunn Hemp (Crotalaria jiiyicea). This plant is extensively culti-

vated in India for its fibre, which by careful preparation becomes soft,

fine, and white, bearing comparison with flax. The waste is utilised in

the manufacture of paper.

Deccani Hemp {Hibiscus cannahinus), A small shrub with prickly

stems, generally cultivated in India, apparently wild east of the Nor-
thern Ghauts. The fibre produced from this plant is considered
stronger, though not so good as the Sunn Hemp. In India it is used
for nets and ropos, and in the Dacca district, Bengal, it is the chief fibre

used in the manufacture of paper. It ia also stated to be sometimes
met with as an adulterant of jute.

Bauliinia Vahlii, an enormous and perhaps the most gigantic of the
climbing plants of the Indian forests. Its uses are almost more numerous
than those of any other forest plant except the bamboo. The bark is

made into strong cordage, which is used for suspension bridges, and the
fibre has been employed as a material for paper-making. The large
flat leaves are se^\m together, and used as plates, cups, umbrellas, and
rain-caps. The pods are roasted, and the seeds eaten.

Cocoa-nut {Cocas nucifera). The valuable coir fibre of commerce is f

obtained from the fibrous pericarp. A fibre is also prepared from the
leaf stalks, but compared to the coir it is unimportant. Coir is very
largely used in the manufacture of mats and matting. The net of
fibres at the base of the petioles is made into bags and paper, and is

also used in Ceylon for straining toddy.
Udal {Sterculia villosa), a moderate sized tree, common in the

forests throughout India and Burma. The tree is so highly valued for
its fibre, that in the more accessible forests, it may be said to occur
chiefly as a bush from its branches being constantly lopped for the fibre
they contain. The fibre is coarse but strong, and is made into ropes and
coarse ba^, and in Bengal, Burma, and South India, intu ropes and
breastbands for drae^mnor fimhAr
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LXXXrV. - BOTANICAL ENTERPEISE IN THE WEST
INDIES, 1890-91.

[K. B., 1891, pp. 111-16G.]

From the notes prepared by Mr. D. Morris, C.M.G., FJ..S., the
Assistant Director of Kew, during his mission in the West Indies in
1890-91, and published under the above heading in tlie Kcw BuHcUHj
the following extracts are taken relating to fibrous plants :

Antigua.

Although operations at the Botanical Station had only been com-
menced during the past 12 months, considerable progress has already
been made in laying out the land, and in starting nursery beds and
experimental plots. The latter were devoted to 20 varieties of grape-
vines, pine-apples, fibre plants {Sansevieria, BoeJimcria, Ftircraca)^
bananas, cacao, Egyptian cotton, coffee, mulberry for silkworms, and
fruit trees. The nursery bed contained several hundred small plants
ready for distribution, and some ornamental trees and shrubs suitable for

shade and shelter.

A good deal of scrubby bush is found at Piccadilly, near English
Harbour, and in it are found large quantities of the Keratto {Agave
Keratto) and the Turk's-head Cactus {MeJocactus coiJimiinis).

A plot about I acre in extent is opened on Cedar Valley Hill, about

J mile distant from the Botanical Station in a northerly direction. It

contains ^ acre of Furcraea cuhensis and i)ine-apples ; and another

\ acre of Sansevieria lanuffhiosa devoted to the experimental growth
of this plant on a strong calcareous soil.

The Government possesses an extensive tract of country at Piccadilly,

near English Harbour. The land is somewhat poor and arid, but it

may be utilised for growing fibres and pine apples, and other parts

might be devoted to pen-keeping for cattle, sheep, horses, mules, &g.

The Curator of the Botanic Station, acting under the orders of the

Government, has started a small experimental plot with pine-apples and
fibres at Piccadilly. An effort will also be made to try cotton there.

MONTSERRAT.
Very fine plants of Furcraea gigantea^ the unarmed varieties of which

yield the Mauritius hemp of commerce, were plentiful in the neigh-

bourhood of the Arrowroot factory belong to the Montserrat Compan
They are used chiefly as hedge plants.

ANCtUILLA.

Careful search was made for any plants in the island that would be

likely to afford the means for starting a fibre industry. There were

numerous species of TiUandsia, PUcairnia and other plants of this

character on rocks and trees, but only one species of Agave was found,

and that was, unfortunately, one that yielded a very inferior class of

fibre. It was useless, therefore, to attempt the systematic cultivation of

this plant. After considerable difficulty, ono plant of Furcraea cuhenst$

was found on land to the north-west. TJiis it appears had been intro-

duced there. The leaves were of good length and texture, and the fibre

It wa« Avidpnt thnt if two or three thousand acres ofwas excellent.
al
in

Angnilla
cost
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of clearing the land, if started as relief work, would be very small, while
plants could be obtained from Antiguaj Jamaica, or some other islands to

the south.

Virgin Islands.

An Agave, which, according to the Baron Eggers, is Agave Morrisii\

Baker, the Keratto of Jamaica, is found abundantly everywhere. An
attempt was being made by Mr. Campbell to start a fibre industry in con-
nexion with this plant. If, as is supposed, it is identical with the

Jamaica plant, the fibre is not of great commercial value. The reports

received respecting fibre prepared from it by the Death and Ellwood
machine at Jamaica were by no means satisfactory. They were as

follows

:

(a.) Keratto fibre,—^This fibre is of little strength, and is undesirable ;

value 12L to 14Z. per ton ; it is not an even fibre, and it gives

;

hence manufacturers find it very difficult to know what they are

to do with itj and will not entertain it. It is very similar to a fibre

that comes from Spain (Ide and Christie)
;

(&.) Keratto fibre.—^Very towy ; not well cleaned, value 16?. per

ton (Collyer).

On returning to the town some plants of Fiircraea cuhensis were
found on land to the westward, and also a patch or two of Sansevieria
guineensis. Both these are excellent fibre plants. The latter yields

fibre that could be used for weaving purposes, and the demand for it

would be practically unlimited.

St. Lucia.

A good fence of JPwrcra^a divided the Botanic garden from the public
road on the eastern boundary. The nurseries contained a moderately
large stock of economic plants, including such fruit trees as oranges,
citrons, limes, and grafted mangoes, purple guava, sweet sop, sour sop,

and custard apple, pine-apples and Flacourtia Bamontchi, fibre plants
such as Furcraea gigantea F, ciibensis^ Sansevieria giiineensisj JTusa
tcxtilis^ Agave rigida, var. sisalana^ and Boehmeria nivea.

'..

St. Vincent.

At the time of my visit a portion of the land at the Botanic Station
had been cleared, nurserieH and seed-sheds had been started, and ex-
perimental plota of sisal hemp, cotton, pine apples, and other plants
established.

Possibly the most striking and suggestive of the raw products of
St. Vincent are its excellent fibres and fibrous materials. There are
several very complete sets of these. One set, prepared by Mr. Powell,
Curator of the Botanic Station, exhibits the fibres in a remarkably
fine condition. Such fibres as " lapite," prepared from a wild variety
of the common pine apple ;

« gri-gri," skilfully prepared from the young
leaves of a palm ; and '* china," prepared from the petiole of a species of
Kanthosuiiin, are good examples of what St. Vincent is capable of pro-
ducing, while the fibre of a form of Agave rigida to which attention has
lately been directed at St. Vincent is excellent in quality, but apparently
too short to compete successfully with the best sorts of Sisal hemp, as
produced in the Bahamas and elsewhere.

T.Lfy
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Barbados.

Besides the experiments in sugar-cane an eflfort has been made at the
Dodd Botanic Station to cultivate other plants, especially species of
Agave^ Furcraea^ Sansevieria^ Boehmeria for fibre purposes. The
land is, however, of too clayey a character for such plants, and also

too much exposed to strong and dry winds.

There are several thousand acres of waste land in Barbados where a
fibre industry might be successfully established, and there are also other
lands where plants yielding taiming barks might be cultivated. None of
these can be experimentally tried under favourable circumstances at

Dodd owing to the unsuitability of the soil and the exposed character of

the locality.

LXXXV -CULTURAL INDUSTRIES IN WEST
AFRICA,

[K. B., 1890, pp. 197-198.]

West
Already the Bowstring Hemp, yielded by one or more species of

Sansevieria^ has been successfully prepared at Lagos, and the market
value of the fibre has shown it to be of high quality. To establish

an industry in bowstring hemp it would be necessary to plant at least

200 or 300 acres before steps should be taken to introduce

machinery to clean the fibre. The Death Fibie Machine Company, of

147, Leadenhall Street, E.G., might be in a position to supply particulars

as to the success of growing bowstring hemp in Cuba and also as to the

best machines for preparing the fibre.

The Sisal Hemp plant, Agave rigida, var. sisalana, could very easily

be introduced to West Africa. Small plants, in quantity, are probably
obtainable from Florida. The Sisal Hemp would grow in dry, arid

districts unsuited to almost any other plants. If 500 plants were
introduced at first, these after two or three years would yield sufiicient

suckers to establish, several acres. Ramie may be regarded as unsuited
to West African enterprise at present, and it would be useless to devote

attention to it unless there is a suflScient supply of labour to work
large plantations and suitable machinery is obtainable to decorticate

the fibre at a low cost.

Of the jute class of fibre plants there are two very valuable fibre

plants already abundant in West Africa. These are t]ie " Bolobolo ''

(Honckeni/i
1889 (seep ,, , ,

are probablyworth 18/. to ^0/. per ton, and the price is always likely to be
maintained at such a figure as would render a jute industry remunerative.

It might be possible to get the natives to clean these fibres by hand and
sell the produce in small lots locally.

ficifolia\ fully discussed in the Ki

30), and the 'To]di {Urenalohata). 1
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LXXXVI.-INDIGENOUS PLANTS OF YORUBA-LAND.
r

[K. B., 1891, p. 219.]

Fibres.

AgLari Ettu. {Alafia sp. ?) Very considerably used, not culti-

vated, plentiful ; might, if of value, become an object of export, but its

value for any but native use appears doubtful.

Fe-ru, or Rawaye. {Coclilof^permum tinetoriuni). Bark makes
good rope, largely used as such by Yorubas and Houssas ; plentiful,

sufficient supply for exportation, not cultivated.

Ake-iri. (Urena lohata.) Fair rope bark, used for various
purposes by Yorubas and Houssas, chiefly in house building ; plentiful,

not cultivated.

f

I

I

f

LXXXVIL-BOTANIC STATION, ST. VINCENT.

[K. B., 1892, pp. 101-103.]

From a report on the Botanic Station at St. Vincent, for December
1890, Mr. Henry Powell, the Curator, furnishes the following informa-
tion respecting fibre plants ;

"During the latter part of November and the beginning of December
a considerable portion of my time was taken up in collecting and pre-

paring the principal fibres of the colony for the Jamaica Exhibition,
also in assisting in the preparation of botanical specimens of nearly the

whole of the plants possessing economic and commercial prox>erties in

the colony.

Tliese specimens proved of great interest and value, and they are men-
j

tioned in the official correspondence reproduced in the Kew Bulletin
\

May and June 1891, p. 166. Amongst the local plants yielding fibre is

an Aroid little used elsewhere. This is Xanthosoma sagittifolhiyn^

Schtt., known locally as "China." The petioles of the leaves are
maeerated in water, and a somewliat coarse fibre extracted from them. A
form of Agave rigkla, with short leaves, was found in St, Vincent by
Mr. Hart, and latterly there has been received from that island for
identification a specimen of Furcraca gigantea^ var. willenietiana.
This is similar to the Mauritius hemp plant, but with some teeth.

In his lecture delivered at the Court House, on the 27th December
last, Mr. Morris stated that the Sansevieria or Leopard Lily, a valuable
fibre plant, could be readily propagated by cutting the leaves into

lengths, and inserting the same in sandy soil. About 700 plants have
been already obtained in this way.

The original plants were received from Jamaica (12 plants) and
Trinidad (6 plants) in July 1890.

-fiM^i-h-^
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LXXXVIIL-FIBRES OP INDIA.

[K. B., 1894, p. 331.]

[Extract.]

Among fibrous plants it may be pointed out that while great tracts of
India (in the form of hedges) are regularly under the American aloe,

the fibre of that plant is not at all utilised. Everything points to the
possibility of this large stock of valuable fibre not only being used up,
but to its being found profitable to open out aloe-fibre plantations on
an extensive scale. So in the same manner the fibre of Sida has from
time to time b een urged on the consideration of the textile world with
comparatively little result. Interest may, however, be said to have at

last been aroused in this most admirable fibre, and large supplies are

being accordingly collected for experimental purposes. One or two
enlightened native gentlemen have more than once been induced to

grow this plant, and it is hoped that through their example it may be
possible to get the ordinary cultivators to take to it, since it affords a
fibre in many respects superior to jute. So, again, while much has been
written on rhea fibre, little progress has been made. Numerous inven-
tions have, however, been patented, and it is believed that, should a

demand arise, India might largely participate in the supply of this fibre.

There are also many most useful fibres known to the people of India
which have for centuries been regularly grown to meet local demands.
Some of these might be produced on a large scale at low prices, were a

trade created for them. Amongst these may be mentioned Sunn-hemp
(CrotaJaria jimcea) and Deccan-hemp (Hibiscus cannahinus). In the

light of the fixation of nitrogen in the soil through the cultivation of

plants belonging to the pea family, an extended production of Sunn-
hemp would be a positive gain to India.

But the forests and jungles of India are literally teeming with wild
fibrous plants, many of which could be grown on a large scale were
this found necessary. For example, in the Rajmahal-hemp {Marsdema
tenacissima) India possesses a fibre which is far superior to rhea. It

has among Indian fibres the highest known per-centage of cellulose,

loses considerably less than any other under hydrolysis with soda or
acid purification, while its weight is greatly increased by nitration. A
line made of it broke when dry at 248 lbs., and when M^et at 343 lbs.,

against a similar line of the finest hemp, which broke at 158 and
190 lbs. But a volume might be written on the unexploited fibres of

India, most of which could be easily added to the list of regularly

cultivated crops. If those already mentioned do not suffice, any of the

following might be tried :—-dftroma, AbutiJon, Anona, BauJdniaj
Calotropis, HeJfcteres^ MalacTira^ Miisaj Pavoniay Scsbania, Sfercidiay

Villehrunea^ &c., &c.

LXXXIX—FIBEE PLANTS OF FORMOSA.

[K. B., 1396, pp. 73-74.]

[Extract.]

Dr. Augustine Henry reports that there are three chief fibre-yielding

plants in cultivation :

1. Boehmeria nivea, known locally as *^ t'o^," the " ch'o " of Pekingese,
the nettle-hemp, yielding China grass fibre. Lately in the customs
returns for Tainan It has been distinguished bv the last name, but
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formerly it had liere (and in other ports still has) only the general name
'^ hemp," which in China includes several different fibres. Formosan
" China grass " is worth from 11 dollars to 20 dollars a pieul (133^ lbs.),

and is made into a particular kind of grass-cloth at Swatow,
2. Pineapple, the fibre of which in the local dialect is known as

" ongdai-ssU," and is worth about 24 dollars a picul. It is exported to

Swatow, where it is made into a kind of grass-cloth distinguished as
" on£r-lai-ko."

3. Jute (GorcJiorus capsularis), the fibre of which is known to

Europeans in China as *'hemp skin," a too literal translation of the
Chinese "ma-p'i." ^' Ma " is generic for textile fabrics, "p^i" is

** bark," referring to the outer bark of the plant, which is stripped off in

long ribbons. Owing to the different preparation of the plant in China
and in India the products look very different. The so-called '' hemp
bags" of customs returns are made out of this coarse Chinese jute,

which is also iised for making rope and string of inferior quality. The
jute is w^orth from 2 to 4 dollars a picul.

GorcJiorus olUorius^ an allied species, which is readily distinguished

by its long narrow fruit, that of O. capsiilaris being globular, occurs in

Formosa as a weed, and I have not ascertained that its fibre is ever

used.

It may be here noted that the so-called Tien-tsin jute is the product
of Ahiitilon Avicennce, and should be named *• Abutilon hemp." I

have seen true or Russian hemp, the product of Cannabis sativa^ the

"huo-ma"of the Chinese, from Newchwang, but this plant is more
cultivated in China for the oil from the seeds than for the fibre ; and of

flax {Limim usitatissrmum)^ which is cultivated in North-western
China, the same may be said. Occasionally small quantities of a fabric

named " shan-hsi ma pu," are brought to Tien-tsin, and this is doubtless
linen, but I have seen no specimen, and merely infer from the name.
The fabric has been described to me as a kind of grass cloth.

Flax is *Miu-ma," and the seeds are for sale in drug shops.
" Savage cloth " is a term applied to at least three different kinds of

coarse unbleached fabrics made by the savages. The kind made near
Tamsui is of China grass, but Avhether from wild or cultivated plants of

BoehmeHa nivea I am not certain. The wild plant is very common,
and has a coarser fibre. In the Kalee mountains " savage cloth " is

made out of the inner bark of the roots of small wild mulberry trees,

doubtless a variety of the very variable Moms alba, I have sent
specimens of plant, root, fibre, and cloth to the Kew Museum. Game-
bags (" bang teh "), very serviceable, are also made out of this fibre by
the savages, w^hile similar ones are made out of China grass by the
Chinese and Pepohuan. A third kind of '' savage cloth " is made from

I

J

the inner bark of St^rcuh'a platamfolia^ known in Formosa as the
" ch^ing-t*ung " tree. I have not been able to get specimens of either
fibre or cloth in Formosa, but specimens of fibre, and shoes made out of
it, from Hupeh, have been sent by me to Kew. This tree has been
utilized for its fibre from classical times, but the product is coarse, and
only suitable for making shoes, ropes, &c.
Mr. Hosie mentions a fourth kind of " savage cloth " made out of

ban na fibre, but there is no certain information to hand about this.


