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rrhe latest quotation of sugar in New York, Aug. 31, was
$3.50 for 96 deg. Cuban centrifugals and $5 for granulated.

PLANTERS' .MONTHL-Y

OMISSION-The following paragraph was omitted from the
communication of Mr. E. C. Bond, and should have been in
serted next to the last paragraph, on page 395 :

., My idea in brief is, that for any individual planting, any
cane is good for seed, provided it is healthy and .the buds are
strong; but it would seem very probable that acontil1uous
selection of a particular kind of seed, as the tops, for a long
series of years, will produce marked effects in the quality of
the cane grown."

The Australians are large consumers of sugar, the annual
consumption being about 160,000 long tons. Nearly three
fourths of this is raised there, in the three colonies of Queens
land, New South Wales and Fiji, which produce altogether
about 110,000 tons. 'l'he Colonial Sugar Co. of Sydney pur
chases -the bulk of the crop raised in New- South Wales and
Fiji, and a portion of that ofQueen~and-altogetherabout
75,000 tOllS. Mauritius sends a considerable portion of her
sugar crop to Au::;tralia, but it consists mostly of white sugars,
referred to in another article in this issue.
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Those interested in coffee are referred to an article on page
406, giving a minute description as to how its cultivation,
harvesting and marketing are carried on in Jamaica. Some of
the details show a very rude state of affairs, but some new
ideas may be gathered even from these. Modern machinery
effects a great saving of labor in some parts of the business,
but no machine has yet been· found to do the delicate work
of picking, which must be done by hand.

We have received several parcels of tobacco seed, of differ
ent varieties, from Mr. R. C. Myers, which we are ready to
distribute to such as wish to plant tobacco. 1'he Secretary
of the P. L. & S. Co. has also a large lot procured from the
East Indies by Hon. J. Marsden, which will be supplied to
any who will write to the Secretary for it. The seed is fur
nished on condition that each planter will give to the Com
pany one-third of the product of the seed, as they wish to
test its value for cigar wrappers, for which it is said· to be
well adapted.

As our readers are already aware, Mr. W·ibray J. 1'hompson,
of Calumet Plantation, La., has for several years been experi
menting with sorghum .as an anxiliary for Louisiana cane
planters to plant and manufacture-the crop coming in two
or three mont.hs before the cane crop. This year's experiments
are said to have been more successful than any previous ones,
the best varieties showing 20 per cent. sucrose in the juice,
exceeding either beets or Louisiana cane. Mr. T. is very
sanguine that sorghum will one day become the staple that
will produce most of the sugar consumed in the United States.
It is as easily raised as cane, is of quick growth, and ripens
during the summer months.

It is to be hoped that the Legislature will provide means
to make'a large and attract,ive exhibition at the Columbian
Exposition. Our section at the American Centennial at

'-- E-llhila(leJ.phi3~ air attra
many visitors, and proved very instructive to those who till
then knew little of Hawaii. We must not fail to make a
more attractive display in 1893 than any previous one, for
the variety is to be had, if we choose to make the effort.



MAURITIUS WHITE CRYSTALS.

i.

I

387

TEA CULTURE.

THE PLANTERS' MONTHLY.SEPT., 1l:;92.]

We ha.ve always been of the opinion that the time will
come when pure white sugar may be made on every first
class plantation, as readily as coffee grades are now made,
and that this will be accomplished with the aid of chemicals,
the study of which progresses step by step, and the final re
sults will be gained only after numberless failures. Some

For some years past considerable attention has been paid in
the Southern United States, particularly in South Carolina,
to the cultivation of tea, but so far as we can learn, no very
large amount has been placed OLl the market, though accord
ing to published accounts the plant thrives well there, and
gives promise that at some future day, the industry may be
come an important one. Indeed an Am~rican paper, in re
ferring to the tea industry, states that it has made so great.
progress that before many years the United States will cease
to be dependent on foreigners for it. A contemporary, how
ever, ihin ks this statement "altogether too sanguine, though
it is possible, and even probable, that the domestic industry
may, within a few years produce as large a percentage of the
leaf consumed there, as the sugar plantations of Louisiana
produce of the total sugar consumption." No figures have
been published that will support even the above moderate
estimate.

In Ceylon, as is well known, the tea plant thrives as well
as in India, and the exports have reached such an amount as
to seriously affect the culture and trade of tea in China.
There is no good reason why this industry should not be en
couraged in these islands and a sufficiency of tea be produced
to supply the domestic demand, and perhaps some to export.
Our readers are already awa.re that the experiment of tea
cultivation is now being made in Kona, Hawaii, and it is only
a question of time, whether it can be produced as cheaply
and serve the purposes of a beverage as well as do the pro
ducts <?f China, Japan and Ceylon.

:0:---



---:0:--

FUEL ECONOMY AT KEALIA.

Having learned through the medium of your paper of the
very remarkable results obtained at the Kealia plantation in
the Sandwich Islands in the way of s~tving of coal by the
burning of the diffusion chips, we wrote to the engineer, Mr..
W m. Eassie, on the subject, and enclose herewith copy of his
answer, which may possibly be of interest to your readers: .

SHATTUCK & HOFFMAN.

Yours of .Tune 28 came duly to hand, and in reply would
say that I have tried a number of furnaces for burning the
diffusion chips, and the best results by long odds have been
with the Williams semi-forced draught furnace. I am now
using four boilers with furnace for each boiler. My boilers
are set tandem, that is, a Galloway flue boiler 20' long, then
a multi-tubular boiler 8' long, each 72" in diameter. We fire
through the flue and tubes return under the bottom and back
through side flues to the smokestack. Will send you a set of
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have thonght that this may be secnred by the aid of elec
tricity-perhap~ it will-but whatever the agent be, the
result will be the same-the production of a pure and cheap
sugar, which will serve as food and for manufacturing pur
poses, at less expense than the present refined article.

.The Mauritius white crystals have long ranked as superior
to most unrefined sugars, but the secret by which they were
manufactured direct from juice has been kept by the manu
facturers alone, until quite recently. An article by Mr. C.
Bernard, commencing on page 397, purports to give the mode
in which these white'sugars are made. It enters so minutely
into the details, that any chemist ought to be able to produce
white sugar, provided these details contain the whole formula.
It is aB instructive paper, and no sugar boiler can peruse it
without gaining information not readily obtainable from other
sources. And yet the author concludes his valuable paper with
the remark that there is something still to be discovered to
render tbe manufacture more perfect, referring more espe
cially to diffusion juice. The paper is a most valuable ad
dition to sugar literature.



-Lou£s£aua Planter, Aug. 20.
---:0:---

CHINESE LABORERS.

The German East African Company, whose territory is on
the mainland west of Zanzibar, in searching for laborers, has
come to the conclusion that none are so useful as the Chinese.
Kuhlow's German Trade Review gives the following state
ment relative to the matter:

" The report that the German East African Plantation Com
pany, in union wit.h the German East African Company, had
decided to import no less than 500 coolies for the working of
the plantations at Lewa and Kiogwe, has now been officially
confirmed. It has been pointed out that the objections raised
by the Canadian Government to the importation of Chinese

. coolies were entirely due to the fears.· entertained for the
labor market. But such a comparison cannot be drawn with
our colonies. It must .be admitted, however much we may

II
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drawings by the next mail. Have not time to do so by this,
but send a rough sketch. ·Onr chips are fed to the furnace
by .carrier, by the Risdon iron works patent bagasse feeder.
The moisture left in our chips is from 58 to 60 per cent., and
we consume about fifty-five bfLri'els [pounds ~] of coal to the
ton of sugar.. We consume the chips from an average of ~80

tons of cane per day. The blower I nse in connection with
our furnace is a No.4 Baker blower, but would recom mend a
No. 5~

Now you ma.y know that these boilers are doing good
work, as from these four I generate enough steam to make
from fifty to sixty tons of suga,r in twenty-four hours, only
turning out one grade of sugar, average polarization of 98
per cent. All the low grades are remitted in the battery.

Hoping that you will get the drawings, that you will give
the furnace a trial, as I am sure it will give you complete
satisfaction. I am coming over to the World's Fair next
year, and would like to vis'it some of the Louisiana sugar
factories. I am using none of Mr. Young's super-heaters-in
fact 110 re-heater of any ldnd. Yours truly,

WILLIAM EASSIE,

M. S. Co., Kealia, Kauai.



---:0:--
COFFEE PRODUCTION
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regret the fact, that the negro h~s made no improvement as
a dependable workman. Nor is it probable that be will do so.
On this account all attempts made to carry ont plantation.
plans have proved a fail ure. The want of good trustworthy
laborers has hampered the different companies at every turn.
The imported coolies will be doubly useful; they will enable
the work of planting to be proceeded with, and they will at
the same time be an example for the natives; which example
the latter will not fail to follow if they are sharp enough to
see that their own interests are concerned in future.

"The English and Dutch colonies in the East Indies owe
their development entirely to the employment of Chinese
labor, and even in German New Guinea experience has taught
us that for plantation work no other laborers can compete
with the Chinese. It is perfectly useless to plead that the
employment of coolie labor is a species of slavery. It is
nothing of the kind: the coolies.come willingly of their own
accord, and engage to work for so many years in the planta
tions (the number of which is specified in the contract). They
are glad of an opportunity to get remunerative work, and are
totally uninfluenced by the climate. In addition, the welfare
of the colonies demanded it. which is of itself sufficient
reason for making the experiment. Naturally the future im
portation of Chinese cheap labor must be under the direct
supervison of the Governor. It is said that the customs and
morals of the coolies will not be beneficial to the natives
themselves, but this must really be the work of the mission
aries, who will have plenty of opportunity to look after the
natives, now that the country is in a comparatively peaceful
state."

In San Paulo, Brazil, are two coffee plantations, the larger
with 600,000 trees, of which 250,000 are in bearing. This
plantation produced in 1887, 640,000 pounds, last year 448,000
pounds-due to great losses, and this year the crop is esti
mated by the best experts at 1,280.000 pounds, which should
reach during the next three or four years, when all the trees
are in bearing, the out-turn of 2,560,000 pounds.



MOLASSES AS FUEL.

The other eBtablishment has 32,000 coffee trees, majestic,
with broad, dark-shining leaves, lordly, showing how power
ful they are in extending their branches, enormously loaded
with fruit, to obHtruct the paths between them, although
separated by twenty palmos (nearly seven feet). The crop
this year of these 32,000 coffee trees is eRtimated with safety
at 200,000 pounds.

The above details are interesting as showing that in Brazil
they obtain, in favorable localities and good seasons, a yield
of from four to six pounds to the tree. We have seen single
trees in Kona and Kau whieh yielded more than six pounds,
but they were isolated cases and very large trees.

---:0:---

The low price of common molasses some year or more ago
led THE PLANTER to urge its distillation into alcohol, and at
the same time one of its correspondents sug-gested its use as
fuel and the suggestion attracted wide attention at the time,
and several inventors had in hand apparatus that they be
lieyed would be successful in burning molasses if it were to
be used as fuel.

Molasses is now as low or lower than ever, two cents per
gallon hardly being obtainable for it. Of heavy-bodied mo
lasses 166i gallons will weigh a short ton of 2000 pounds.
This would make fuel cost of $3.33 per ton on the plantations,
and rather less per ton than current prices for coal delivered
there.

'rhe question would then arise as to the fuel value of mo
lasses. As it is almost altogether carbonaceous matter it
must have a considerable fuel value, but its relative merits
as compared with bituminous coal, we have no data at hand
to determine. Heavy-bodied common Louisiana molasses
contains, say, 20 per cent. water, 8 per cent. ash, 12 per cent.
gums and 60 per cent. sucrose and glucose. Hence we have
72 per cent. of carbonaceous matter available as fuel, and
only 20 per cent. of water. This would certainly make excel
lent fuel if there were competent devices to burn it, such as
are useu for liquid fuels. '

I
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MoICL8ses has recently been used for fuel in"Cuba and with
seeming success. It was there poured or sprayed on to the
bagasse as it entered the furnace, and the judgment of those
interested was that its efficiency as fuel, when used in this
way, was incontestible.

Our grindihg season is now approaching, and if our inven
tors and engineers will take the matter in hand they may be
able to soon demonstrate the actual money value to us as fuel
of this seemingly worthless by-product.

The molasses product of Louisiana for 1892 will probably
reach 120,000 tons, and if of equal value with coal it would
represellt 120 boa,t loads of 10,000 barrels each. Most of it is
yet too valuable to use as fuel, but the constant tendency of
our molasses is toward low grades, and year by year less of
it is consumed as food. We need new outlets for it and its
possible use as fuel promises relief.-Louisiana Sugar Plante/".

A NEW VAR~~~YOF CANE. (

Many new plants have been brought to light in the recent
explorations by Englishmen, ¥renchmen and Germans' in
Equatorial Africa, but one in particular has a special claim
to the attention of West Indians. In the Upper Niger region,
where great heat and .moisture combine to produceluxuri
ance of tropical vegetation, a giant variety of sugar cane has
been found, which is described as·possessing great saccharine
richness and being reproduced from seed, which in this
va,riety is well· developed.. This is indeed news to the sugar
planter, and from a botanical point of view confirms the
theory that our present cultivated varieties are descended
from an original perfectly flowering and seeding plant, the
perpetuation of which by cuttings impaired in course of time
the original attributes of the parent variety. The agricul
tural board and local planters should take particular note of
this·reporteddiscovery, and so also should the government
botanist. Such a variety of cane introduced in this island
would be worth millions of Tusser silk worms, and prove in
finitely more advantageous for its prosperity. And it is to
be hoped we shall soon hear something more of the Niger
cane.-Port of Spain Gazette, T1·inidad.
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THE SEED CANE QUESTION.

CORRESPONDENCE' AND SELECTIONS, .'.

SEPT., 1892.]

EDITOR PLANTERS' MONTHLY:

I have been much interested in the discussion on seed cane,
in late numbers of the MONTHLY, and will state some of my
views for what they may be worth, without claiming to put
forward anything new.

It is probably the experience of all planters, that the upper
end or " tip" of the' Cetne will send out the earlier and more

_fi vigorous shoots, and this it is, that has led some planters to
favor the use of this part of the cane for seed; particularly so,
when, to the aforenamed apparent advantages could be added
the further argument that by specially reserving for seed
when cutting cane for the mill, those portions which are

. worse than useless for the production of sugar, and avoiding
the use for seed, of such portions as are rich in sugar, a
double saving could be effected by a little extra labor, a
practice which is now in vogue on some of the plantations.

Generally speaking, as the most favorable plant~ng season
is confined to but a brief portion of the grinding season which
continues six to ten months in the year, and the plantations
have not a sufficient force to carryon planting and grinding
at the same time, it may be considered vastly more convenient
to leav~ on the field all that part of the cane that is totally
unfit for grinding, and when planting time comes, to bend all
the energies of the plantation force to that one object alone
and use whole cane as the most expeditious method of getting
the crop planted. To this old time custom (for I believe it
has been the prevalent custom here) may probably be credited
the fact that the sugar cane in these Islands has not developed

.a more marked deterioration than has been noticed by an
occasional keen observer and reader of the sugar cane history
of this group.

Accepting the well known fact that like produces like, it is
perfectly reasonable to suppose that, although the buds from
the upper end 'of the cane will produce thrifty plants, this
process of selection, if continued long enough; will result in
canes deficient both in stamina and in richness of juice.



.
As touching the other extreme, probably no one will under

take to dispute the fact that plants from the butt of the cane,
where the joints are close set aud the buds small, are weakly
and incapable of holding there own in a field of growing cane.

The natural conclusion then is, that only the well developed
portion of a healthy cane should be used for seed.

Suppose we adopt for further illustration of this point, the
ear of corn, as has already been done.

What man of any thought would use for seed the small,
irregular and ill formed kernels at either end of the cob~ I
recollect years ago, hearing a planter advance the idea that
the branches constituted the "natural seed of the cane."

At first blush there appeared to be a possibility of truth in
this, but reason failed to discover anything to sustain the
idea. These branches are merely young plants that have
subsisted on the mother cane alone, without the aid of a direct
hold upon the soil. They start from the upper end or "tip" of
a cane, the part that is most deficient in sugar. This cane is a
matured cane, one whose growth has ceased and whose
functions will have ended when it shall have sustained the
life of its offshoots for a period more or less brief as may de
pend on circumstances.

Admit that the buds on these branches are usually prom
inent and that the branches therefore make good seed; the
joints for the first 12 inches or more are very short and small.
Is there any comparison between these branches and young
canes of a like age that have sprung from a like "tip" laid in
the soil ~ Which of the two would a planter select for seed ~

Can anyone give a better or in fact any reason for these
branches springing frol11 the upper end of the cane, other
than the fact that it is nature's provision against waste~

The constl'uction of cane fiber5 and celis, like that of nearly
all other vegetable. growth, is such as to pump or draw the
juices upward, not downward.

Were branches to spring from any point of the cane below
the top, all above these branches would be wasted, while their
sustenance would be drawn chiefly if not entirely from that
portion of the parent stalk that was below. Cut a portion
from a growing cane at any point in its length, and only the
buds at the upper end of the remaining portion will shoot.
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E. C. BOND.

Kohala, August 16,1892.

They thus draw sustenance from all that remains and not from
a part of it only.

'fhe point I am trying to demonstrate is this: that there is
no reason why the branches of sugar cane should be regarded
aR "its natural seed;" that they are inferiol' to seed that has
grown to a like age, from like tips of cane laid in the ground;
and, incidentally the reason why the buds at the upper end
should invariably be the first to shoot forth while those Be
low remain dormant.

In a communication to the Louisiana Planter some time
ago, I cited two instances which came under my observation,
which tended to show that the sprouting of the uppermost
buds on a stalk of cane, cheeked or retarded the growth of
those below, and adduced this as one good reason for cutting
the cane into short pieces for planting, rather than laying
the whole stalk dowl} as is done in Louisiana. I noticed
some time afterward that this same point was alluded to by
another writer who held a contrary view, as justly deduced
from Louisiana practice, although he may not have put it in
exactly that way.

I will t.ake this occasion to cite an experiment of my own
which tends to sustain his view of the case, but which did
not present itself to my mind with sufficient force at the time,
to receive mention as contra indication. rfhisinstance was the
laying of a number of whole canes in rows of cane planted
with the· customary short pieces, fOr the purpose of noting
whether the buds at the upper end would grow to the ex
elusion of the others.

I did not follow up my observations after noting that in a
short time nearly all the buds grew (at least the larger por
tion of them) the whole length of the cane. It should be borne
in mind however, that the conditions of a cane laid level in the
ground and covered with soil, differ from those of a cane
standing on its natural foot, or even of a cane lying on the
surface of the ground with its natural connection unsevered.

Something will have been accomplished if these lengthy
remarks shall excite further thought and draw further dis
cussion on the points above all uded to.

395
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EDITOR PLANTERS' MONTHLY:

DEAR SIR :-In reply to your request for information con
cerning the recent discovery of. the cane-borer in the banana
plant, I would say that fourteen months ago I planted an
acre of Chinese bananas in plowed ground, with deep holes
ten feet apart, well fertilized. At the same time in adjoin
ing land I put in half an acre of sugar cane. All grew finely
and were kept under cultivation by mule and cultivator. The
bananas began to bear. As yet there was no trace of borer
in either cane or banana. About this time, a gentleman from
Hamakua came to visit the school. In passing through the
banana grove he asked if we had seen anything of the cane
borer in the bananas, saying that in Hamakua it was not only
in. the banana, but had even gone into the pine-apple.

On examination; we found that the borer was in the banana.
Young trees do not seem .to be affected, only those in fruit.
The outer leaves turn brown, the stalk. becomes sour and
offensive in odor, and the usual result of it all is that the
bunch drops and the stalk remains standing. So far I have
been unable to discover any trace of borer in the su,qar cane.
My opinion is that the practice, common in the Islands, of
cutting off the outside leaves on the banana stalk, thus leav
ing the lower part adhering to the stalk affords a good place
for the borer to work, and this is where I have generally
found it.

I think the leaf should be gently loosened from the stalk as
soon as it begins to show sig-ns of contracting and binding it.
This I have tried, and find that the trees thus treated are
kept green and vigorous, and so far free from the borer.

I am not fearful of any serious results as one sucker, plant
ed a year ago, has in many cases produced three large
bunches. We have sold from our small patch 44 bunches to
California vessels, and fed two hogs and ten pigs through the
vacation on bananas, and have an abundance for the use of
our school. .

I should like to know the experience of others on this suh
jer,t, and await with interest anything that'may be published
about it. Yours truly, W. S. TERRY.

HlLO, August 24, 1892.
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A PAPER BY MR. C. BERNARD, READ BEFORE THE MAURITIUS CHAMBER OF

AGRICULTURE, MAROH 4, 1892.

WHITE SUGARS BY DIRECT MANUFACTURE FROM
C:ANE JUICE.

[QUEENSLAND SUGAR JOURNAL.)

I have the honor to-day of addressing you upon an industry.
which is essentia.lly Mauritian, that of the manufacture of'
white sugars direct from cane juice. In his address last year
to this chamber, the late Mr. Leon Biard spoke of improve
ments which might be applied to our methods of sugar
manufacture, and I shall to-day continue in the same line of
thought in unveiling what I may call the mystery of the
manufactUl'e of white sugars. I say mystery, for thus far no
one, so far as I know, has made public the principles upon
whieh this manufacture is based, or the properties of the
chemical agents which are employed to thus obtain in the
first instance the finest white sugars.

These agents, as you know, are fmlphurous acid and phos
phoric acid. I should sa.y to you that it is not without a
certain surprise that I have observed in various articles which
have been published concerning sulphurous acid, its mode of
action, and' its use, that there was no mention of the true
mode of action of this acid in the manufacture of white
sugars. Knowing that this omission might have been remedied
in other publications which I had not seen, I spoke of it to
my friend Mr. L. Ehrmann, who, by his profession, is in
closer touch than I with the current publications relative to
sugar manufacture. I spoke to him of qly observations and
of the conclusions that I had reached, and asked if he had
met anything similar in the publications that he had read.
Mr. Ehrmann, responded that he had seen nothing similar,
that be eonsidered my observations and my conclusions as
something entirely new.

You know that it was in 1868, that the manufacture of
white sugars at the first pt'ocess took birth in Mauritius by
the introduction in the treatment of juice of the use of
sulphurous acid by Dr. leery.

For a long tiri1e Mauritius had the monopoly of this manu
facture, and until now it has remained without any serious
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rival in this industry, excepting Australia, which has had the
pluck to buy from us our methods of manufacture and to
apply them in their factories with Mauritians who were
already familiar with the methods. It follows that Australia
to-day produces sugar which ranks in beauty with our own.

I shall now speak to you concerning sulphurous acid and
the properties of this agent. Sulphurous acid, as you know,
is the product of the combustion of sulphur. rt is a gas hav
ing an irritating odour, which is readily absorbed in water,
and which forms with basis two kinds of salts, bisulphites
which contain two equivalents of acid for one equivalent of I
base, and monosulphites or protosulphites which contain but ',II

one equivalent of acid for one equivalent of base. The bisul- III
phites are distinguished from the protosulphites by their I
reaction, which is strongly acid, and their solubility, which is I
much greater. -I

In 1810, the Chemist Proust conceived the idea of utilizing' /':J
the antiseptic properties of sulphurolls acid in the manufact- /!I
ure of sugar. Imbued with the idea that the canes as soon as \
cut begin to ferment, he proposed to dip the cut ends of the
cane in a solution of bisulphite of lime, or of soda. This idea,
which was not practical, was never put into execution. In
1848 a chemist, Mr. Melsens, struck with the property that
sulphurous acid has of destroying a certain number 'of color- !
ing materials, conceived the idea of decolorizing cane juice r~
by treating it with a solution of bisulphite of lime. If Mr. ~

Melsens had had the least notion of the chemistry of cane,
he would have accomplished at tha.t time the progress which
was realized 20 years later by Dr. lcery, but Mr. Melsens was
ignorant that cane included ruucilagellous materials that are
designated under the name of pectic materials, because they
derive from pectine, which is a substance which has the
property of communicating viscosity to liquids in which it is
dissolved, which interferes with the crystallisation of any
sugar therein contained. In order to eliminate these pectic
materials from cane juice it is treated with lime, which pre-
cipates them as salts.

Mr. Melsens did not comprehend that independently of
bisulphite it was necessary also to employ 'lime as a de
fecating agent. From thi~ it resulted that the juice on which
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he operated, and which needed but an addition of bisulphite
of lime, gave masse cuites which would not crystallise, and
he renounced the process. .

In 1868 Dr. leery again took up the question where Mr.
Melsens had left it. After having added to the juice a mix
ture'in variable proportions of monosulphite and bi!:lulpbite
of lime, he effected the defecation, as usual, with lime, and he
obtained sugars infinitely more beautiful than any that had
been manufactured thus far. F'urther, Dr. leery introduced
the use of litmus paper in order to regulate the quantity of
lime to be used, which had thus far been determined entirely
empirically, every sugar maker having his lime point based
upon indica.tions that he kept secret.

The use of sulphurous acid and of litmus paper was, for
the Ma,uritian sngar industry, a veritable fiat lux, and from
that time Mauritius obtained the monopoly of the trade in
white sugars with Australia.

Dr. leery, however, like Mr. Melsens, failed to recognise the
trne method of action of sulphurous acid in the manufacture
of first process white sugars. Like all the world, and I be
lieve that I may say, like the majority of our planters even
now, he believed that sulphurous acid produced a special de
colorising action upon the cane juice, wMch conclusion 1:S

erroneous. The action that sulplmrous acid produces on the •
coloring materials of cane differs in no wise from the effects
of other acids on these materials. Sugar cane contains many
coloring materials, of which there are two principal ones
vis., yellow color, but little sensitive to the action of acids
and predominating in the cane along the coast and which
makes them supply the beautiful yellow sugars which we
know; the other, brown, which predominates in the canes of
the interior, and which is very sensitive to the action of acids.
If you take fresh juice coming from canes of the interior, you
will perceive that it is a liquid with a slight acid reaction and
presenting a clear brown color. If you will add sulphurous
acid thereto you will see this color lighten, as the liquid be
comes more acid, and you will be under the impression that
the sulphurous acid has destroyed the coloring material, but
if you will subsequently neutralize the material with lime or
with soda, of which the use is easier, you will see the brown
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color rl3appearing, and it will become very dark if you go so
far as entirely. neutralizing the juice. Now, if you continue
to add alkali you will see a new phenomenon, The juice will
pass from brown to yellow, which will become more and
more clear as the alkalinity is increased. Apply the acid
then and you will see the. juice return to brown and become
decolorized again when the acid predominates.
; It results from this experiment that cane contains a brown'

coloring matter which forms colorless compounds with the
~ulphurous acid, and yellow compounds with alkalies, without
itself submitting to any decomposition. Whenjuice has been
sp.bjected to contact with the air for some time, the property
that it possesses of forming colorless compounds with acids
and of. yellow. compounds with alkalies is reduced, and its
brown shade becomes more and more predominant. I will
show you in a moment the practical consequences that may
be deduced from this observation.
. I have shown you in what ma.nner cane juice behaves

under the action of sulphurous a.cid. If in the place of this
acid you treated it with another acid you will see exactly the
same reactions produced. From this you will arrive at this
conclusion:

1. Sulphurous acid destroys none of the coloring matter
of the cane. .

2. Its action on this matter does not differ from that of
the other acids.

But you will ask if sulphurous acid does not destroy the
coloring matter of cane juice, how is it that by the action of
this agent we obtain white sugars that we cannot otherwise
obtain ~

I respond to this question by endeavoring to make you see
the true method of action of sulphurous acid, a method of
action which it appears to me to have remained unobserved
until now. If you take cane juice and evaporate it without
adding anything thereto, the contained albumen will coagulate
ullder the action of the heat, and by suitable skimming you
may be able to obtain a sufficiently limpid syrup. But if you
push the concentration to the end you will have a masse cuite
which will not crystallize because of the presence of certain
pectic matters which interfere with crystallization. ;In order
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to remove these matters it is necessary to use lime, but under
the action of this agent the juice, losing its natural acidtty,
acquires while passing to neutral, a dark brown color, as.!
have already told you. The sugar which forms in this strongly
colored mass is necessarily colored, and can be but of inferior
quality, suitable for refining. But if you shall have previously
subjected the juice. while cold to the action of sulphurous acid
for 20 or 30 minutes, you will perceive that there is no need
of bringing the liquid to neutrality to obtain the coagulation
of the pectic matters, and that sufficient defecation may be
obtained in a medium which retains an acidity sufficiently
marked to largely reduce the natural brown color of the juice..
The action of sulphurous .acid consists, then, in facilitating
the coagulation of the pectic matters and in enabling the de;
fecation of the juice and the crystalizatioll of the sugar in a
medium sufficiently acid to remain relatively colorless.

It is not, then, on the coloring matter, but rather upon
pectic matters that sulphurous acid exercises its specific
action. And if one attempts to replace it by another acid
the same result will not be obtained.

Here, gentlemen, we arrive at the practical result which
ought to be deduced from the fact to which I have already
called you attention in remarking that when the juice re
mained exposed to air for a certain time the brown coloring
matter that it contained became less and less sensitive to the
action of acids and of alkalies.' From this it results that the
longer the juice is exposed to the action of air before defeca
tion, the more it will be necessary to force the acidit.y in order
to obtain the same degree of decoloration, and this acidity, .
which gives the whitest sugars, has for its result a diminution
in the yield coming from the inversion of a portion of the
sugar, the result ·of boiling in a medium too acid.

It is desirable, then, to seAk to obtain the same decoloration
of the juice with the least degree of acidity, and in order to
come to this it will be necessary to protect the juice from the
action of the air as much as possible. For this purpose, the
juice, receiving the sulphurous acid a.s it comes from the mill,
should be sent directly into deep ta.nks of a limited area, in
the place of the shallow settling tanks or decanters, which, by
circulating the juice in a thin mass multiply the points of
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contact with the air with great injury to the quality of the
juice and to the yield in sugar.

I will cite in this respect a personal observation. Seven or
eight years ago I was at Sans SOlici in the month of March.
They were working canes which had been cut several days,
they having been unable to pass them through the mill owing
to the abundant rains which had prevailed. 'rhe canes had
begun to ferment and to give sugar of inferior quality. Being
requested to seek Rome means of 'remedying this difficulty, I
suggested the disuse of the settling tanks, and the juice was
sent directly to the lime tanks. The effect was immediate,
and the quality of the sugar was very perceptibly improved.

Some persons may object, perh;:tps, believing that during
the course of the juice through the cold settling tanks that it
deposits a white coagulum, which entrains with it woody
matter in suspension. This is an optical illm,ion. The white
coagulum is nothing but the vegetahle albumen of the juice,
which coagulates in the presence of the sulphurous acid, and
for which there is no motive for separating it from the juice
before defecation, believing that it'then exercises a very use
ful clarifying action in facilitating the separation of the
matters found in suspension in the liquid.

There remains to me now, gentlemen, the discussion of
phosphoric acid and the role that it plays in the manufacture
of white sugar.

The reverse of sulphurous d.cid, which exercises, as I have
said, no special decolorizing action, phosphoric acid is a veri
table decoloriser, in this, that when it is precipitated by lime
in juice not yet deco]orised, it entrains in this precipitate the
brown coloring matter, with which it forms a blackish sedi
ment, more or less dark.

We here find ourse] ves in the presence of the same pnenom
enon of which I have already spoken. As the brown color-

.ing matter ceases to be sensitive to the action of acids and of
alkalies when it has absorbed oxygen from the air, similarly
it becomes also rebellious to the action of phosphoric acid,
with which it will no longer form the deposit, except as pre
cipitated as an insoluble phosphate of lime.

This affinity of the brown coloring matter of the cane for
oxygen is very remarkable. Among the numerous deoxidis-
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ing substances at the disposition of· chemistry I have found
but one which ca,n reduce this matter and bring it to its
original condition by removing from it the oxygen that it has
absorbed. This substance is the hydrate of protoxide of iron.
When one precipates from juice, with the aid of lime, the
hydrate of protoxirle of iron perfectly free from all traces of
peroxide, one obtains a magnificent decoloration which is
partieularly remarkable when one operates on molasses. I
have experimented in utilising this property of the hydrate
of protoxide of iron in the manufacture of sugar, and I
worked for four days with this process at Highlands, making
50,000 pounds of sugat per day. However, I had to abandon
it because of the difficulties that presented themselves in
operating industrially, using a substance so alterable as the
hydrate of protoxide of iron.

The use of phosphoric acid in the manufacture of sugar
was proposed long ago, without having entered into practice
in Mauritius. In Europe, where the defecation of the beet
juice is effected in the presence of a large excess of lime, it is
necessary to at once eliminate this excess by precipitating it
with the aiel of an acid capable of forming an insoluble salt
of lime.

Of all the acids responding to this condition, the one that
can be produced the most cheaply is carbonic acid, coming
from the combustion of coal. It is the one that has been
used in the beet countries. Phosphoric acid, forming with
lime an insoluble compound, i. e., the tribasic pho.sphate of
lime, it has been proposed to remove with it the excess of
lime after the defecation of beet juice, but its price being so
high and more expensive than carbonic acid, its use for that
purpose has never become common.

As to its use as a decoloriser, I am not aware that anyone
had proposed it before 1880, at which date I made the first
experiment ill the manufacture of first white sugars. frhis
was at the Highlands, where I inangurated the industrial
use of phosphoric. acid in the manufacture of sugar, after
having previously determined the conditions in the laboratory,
with the assistance of my friend and coadjutor, Mr. Ehrmann.
'1'he resnlb, obtained by the use of phosphoric acid were very
remarkable and constituted a veritable success. Up to that
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time the finest white sugar manufactured in Mauritius was
the Constance Manes, which l'eached No. 24. With phos
phoric acid and working with very low acidity, I obtained at
Highlands No. 26, and superior to the sugars at Constance
Manes, and this with a very fine yield. proven by the abund
ance of first sugars and the limited proportion of molasses.

In view of these results many large plantations, among
which I may mention Alma, Sans Souciand Sebastopol, adopt
ed from that year the use of the phosphoric acid and obtained
the same success. This period was the Golden Age of the
manufacture of white sugar in Mauritius. Our sugu,rs were
superior in beauty to all those that had been made thus far,
and as they were worked with a very low acidity, the yields
were very satisfitctory. However, the following year the
situation changed; the sugar producers believed that by.
working more acid they would obtain still whiter sugars, and
the method was adopted in many places, and with race horse
speed. From No. 26 they reached gradually to No. 29 and
even 30, the sugar manufactured equaling in whiteness re
fined sugars.

The yields, however, did not continue, and fell off, owing
to this excess of acidity. I will cite one plantation which,
having obtained a yield of 80 pounds of sugar per barrique of
juice in 1880, fell to 72 pounds in 1884.

Again, these extra white sugars sold no better in 1884 than
No~ 26 sold in 1880; the trade having always given for our
finest sugars the highest possible price. The deficit in the
yieJds,resulting from the excess of acidity of the juice and
its imperfect management in many factories, resulted in a
loss which lead certain planters to discontinue the manu
facture of extra whites, and to return to the second quality.
Many abandoned the use of phosphoric acid, and contented
themselve~with sulphurous acid. 'fhere was there an excess
of this reversion, to which I desire to call attention. With
equal acidity, and constantly an equal yield, the phosphoric
acid gave sugars superior in beauty to those produced with
sulphurous acid alone.. To equal beauty the phosphoric acid
gave a better yield, from the fact that to obtain this equality
in the quality the juice could be worked with less acidity
than with sulphurous acid alone.
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The weakest spot in the political system of the United

States is found in the loose· and reckless methods in vogue
for converting foreigners into American citizens.

Here is, t4en, on the one ha'nd or on the other, a benefit to
be derived from phosphoric acid. However, it is a manufac
ture which demands from those charged with it that they be
completely familiar with all the principles on which the
manufacture of white sugars is based, and that they exercise
a chemical control which they must hold without ceasing in
the presence of all phenomena produced during the manu
facture.

I have said nothing conc~rning the manufacture of white
sugar from diffusion juice, and 'in fact, I have no data relating
thereto to which I could call your attention. I shall say only
that diffusion juice being purer than the juice of the mill, it
follows logically that to produce syrup or masse cuites with
out color, they should need less aciJity, and by consequence,'
with an equal acidity they should give whiter sugars than
mill juice, or if by equal whiteness, they ought then to give a
a better crystallisation, and a higher yield.

I b~lieve, however, from the manner in which the juice is
actually treated, that the manufacture of first white sugars
of high grade from diffusion juice will meet here more or less
serious obstacles. '1'here is here in my opinion, a problem to
be solved to which the attention of sugar chemists should be
called. We have already in Mauritius a diffusion battery in
full operation, that at Britannia. 'rwo 6ther batteries are
spoken of to be soon established at the Pamplemousses. The
elements of the work will not be deficient, and it is the more
important to elueidate completely this question whether on
the one hand diffusion is to be the system of the future, and
on the other if diffusion juice, being purer, should give whiter
sugar than mill juice, and it is probable that these sugars will
equal refined sugars in respect to quality.

It will be an honor for our colony, after having been the first
to enter the sugar industry in the manufacture of first jet
white sugars, to give the final compliment to this progress in
finding the ·solution of the problem of the manufacture of
white sugars with diffusion juice.
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BY C. G. LLOYD.

The island of Jamaica exports each year between 800,000
and 900,000 pounds of coffee, valued last year at $1,360,000,
and the product was last year 15.7 per cent. of the total ex
ports from the island. In former years the g'reat Qulk of this
coffee went to England; thus only ten years ago, England got
73 per cent, while the United States only received 13 per cent.;
but beginning with 1884 the States have taken a large
proportion of the product, and last year received 45 per cent.,
the year before 57 per cent. I am very sorry to have to re
port, however, that the United States only gets the pooter
grades, the English paying a better price for the the choice
grades. The best coffee of the island is raised on the Blue
Mountains, in the parishes of St. Andrew and St. Thomas;
the eastern end of the island, which coffee almost entirely
goes to England. I am informed by the planters of Manchester
parish, who sort their coffee, that their best grades also go
to England.

Jamaica (and also Hayti) coffee is of an average good
quality, a little stronger than Java or Mocha, but not so strong
and rank as the Rio. A large New York importer of West
Indies products told me that a certain coffee firm, whose name
is a synonym for wealth, had made a fortune in the last half
dozen years, selling roasted Jamaica and Hayti as "choice
Java." I presume everyone who knows nothing of the sub
ject has an idea how coffee grows, even if it is erroneous. We
naturally imagine that it grows on trees like cherries, and I
expected to see a coffee plantation look like a cherry orchard.
When I left Kingston by rail for the interior of the island, a
couple of weeks before Christmas, having been told that the
coffee berries were then ripe, I kept a sharp outlook for the
coffee trees, but saw nothing that I could take for them.
On arriving at the station, I walked along the sinf1:1e road or
street of the little village of negro huts, and chancing to stop
by the side of a copse of tangled bushes which I took for a
wild growth, I noticed a few coffee berries on the ground
under the bushes, and on investif1:ation found that these
bushes were coffee shrubs. I tried to think of what they re-
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minded me at home, and nothing conveys to my mind a closer
comparison than a tangled undergrowth of Wahoo shrubs.

The bulk of the cElffee of Jamaica is raised by small growers
-negroes, who own from a half to five acres of gro'und, and

. who plant the shrub around the ,place without any order or
system whatever, and apparently give the shrub no attention,
excepting to break off occasionally the tops when they g-et too
high or to cut off a few dead branches. In the statistics of
the island, where the estates are specified which raise fifty
acres or more of coffee, only thirty estates are named, com
prising about 3,000 acres, while the acreage of small holders,
less than fifty acres, is nearly 18,000. These small growers,
of course, for the most part have no machinery for preparing or
sorting the coffee. Almost every negro hut in the coff~e district
has in the yard what they call a "barbicue." It is a flat drying
surface, built where the sun will strike it, and reminds one of a
square tray on a larg~ scale, built of brick with raised edges
and cemented smooth. The usual size is from 12 to 20 feet
square. The negroes gather the coffee berries when they get
ripe, a few each week, somewhat like we would pick goose
berries, one at a time. They put the berries into a wooden
mortar and beat them, which separates the outer skins, which
are washed away in buckets of water.. The seeds a.re then
put on the "barricue" to dry. Without a close examination
at this stage the product resembles large grains of coffee
mixed with the imperfectly separated outer skins. but on
closer observation we notice that each grain of coffee is en
closed in a th.ick, tough, cartilaginous skin. When the coffee
bas been dried on the "barbicue" this skin becomes brittle,
and the negroes again beat it in a morter to hull it out of
this skin. Then the seeds are picked over by hand, the better
part of them being sold to the little stores throughout the
country, which we notice with the sign out, "Licensed to deal
in agricultural products," and which pay Her Majesty's gov
ernment £2 per year for the privilege. These small store
keepers send it to Kingston, from whence it is shipped abroad.
Coffee merchants in Kingston, aud some of the merchants in
the smaller towns, sort the coffee into grades according to the
size and weight of the berry. Most of the sorting is done by
hand, though some have sizing machines, as described further
on.
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On coffee plantations the same process is gone through, but
on a larger scale, more systematic, and with the aid of
machinery. The coffee shrub thrives best on new land, hence
the portion of the plantation devoted to coffee growth is
virgin soil cleared of its forest for this purpose.

Around Ma.ndeville; in Manchester parish, the land is now
almost all pasturage, and I am told that the whole of it was
originally cleared off for the growth of eoffee many years ago
in slave times, and having raised its crops of coffee and ex
hausted the ground for this purpose, it was sown in Guinea
grass and used for grazing. To establish a ocoffee plantation
the land is cleared of its trees, burnt over, and cleaned up.
Then it is laid out by pegs into squares of 6 feet, and young
coffee sprouts about a foot high are planted near each peg.
These sprouts are generally obtained from beneath old shrnbs,
and are ad veOntitious growths from seed dropped from the
shrub, though sometimes nurseries are established for raising
the young sprouts from planted seed. In these tropical
regions, weeds and vines and wild growths of all kinds spring
up very quickly, and with these the planter is constantly at
war. Four times a year, at least, the fields should be gone
over with a hoe and the weeds cut down. In three or four
years the young coffee plants begin to bear, and the shrubs
continue giving crops for about thirty years. The shrub, if
left to grow, would reach a height of 12 to 15 feet, but on a °

plantation they are topped when about 4 feet high, and kept
to about this heigbt by breaking off the tops and such snckers
as appear. The branches are slender, and when the shrubs
are not crowded, spread nearly horizontal. The leaves are
evergreen (as, indeed, are most of the shrubs and trees in the
tropics), of a firm texture, smooth and shiny above. They are

° opposite, oval, entire and borne on short petioles about ~ an
inch long. They are 3 to 5 inches long, 2 to 3 inches wide,
and are terminated by acuminate points.

The flowers. are white, borne in clusters of three to six in
the axil of the leaves, and are exceedingly fragrant. The
petals are five, slender, spreading. The shrubs ° be~in ° to
blossom in February and continue in flower up to May; the
fullest bloom is in March and April. Coffee does not blossom
as our fruit trees, all at once, and go·out of bloom ina week
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or two,. bntcontinues to bloomdor about four months, and
the crop in conseq uence ripens through the same length of

·time, and the planters are thus 'enabled to gather and care
for it to better advantage' than if all ripened at once. The

I coffee' season lasts from September'to December,.September
and October being the prine-ipal months., The coffee berries
are borne on short stalksJin.clusters of three to six in the axil

·0£ the leaves. When ripe they are about. the size of cherries,
but are' oval (not globular),'andslightly compressed on the
side. Each berry consists of. two seeds· (familiar to us as the

·green coffee of com mercA), each seed inclosed in a thick~ tough
· white skin called the parchment skin"placed in the berry
'with their :flat surfaces together, and surrounded with a

.' small quantity of sweetish pulp, the whole inclosed in a thick
,skin like a Malaga grape. The color of the skin when ripe

iH red, not a bright red like a cherry, ,but.a pale dull red.
The berries are picked by negro and coolie women, who ~o

over the coffee shrubs, picking thl;l ripe berries into baskets,
· and are paid· by measure. The :price varies according to
'abundance of the berries, but is regulated so that a woman
makes, about 9d (18 cents) a day. Rats are very fond of the
sweetish pulp that surrounds the coffee grains, and they climb

,the shrubs andg-naw off a great many.berries. Birds are also
said to,pick them, and lizards-whicbare numerous in Jamaica
-are chargAdalso with despoiling the fruit. This "rat" coffee
is picked from the ground by the wOIl?en" and comprises about
one-fourth of the. crop. It furnishes a larger proportion of

·heavy grains than the berries gathe:ced'from the shrubs, as the
, rats are credited .with selecting the largest and best berries, and
·itis kept separate in all the subsequent operations. Asthe bulk
,of ;this coffee is· ;supposed 'to be gnawed off by the rats, all
coffee picked' up: from the ,ground is called" rat coffee." It
costs about double togather,it:when picked fro~ the shrubs.

.The women qring the berries itO the, wc>rks, where they are
,measured and I paid ..by the, '.'Busher,", as the 'overseer of a
coffee plantation is called. . T'O .prepare the coffee for mar
ket the benies are, ":first run, through a machine called

. the :"pulper," ;whiCh ,tears off the :outer skins and pulp. A
I 'Ipulper" is simply a Iarge cylindrical wheel about 3 feet in
. diameter, and·2 feet longi co,vered with "corrugated iron, like

SEPT;, 1892.J THE PLANTERS~'MONTHLY. 409



a nutmeg grater, and arranged so that it revolves so close to
another corr'ugated jron surface that the berries cannot go
through entire, but are caught by the rough surfaces and torn
to pieces, the skins and pulp being-carried tbrough, the seed
dropping beneath into a tank of water. The water serves to
wash the grains, and also to separate the light from the heavy
coffee: the former floating, are skimmed off; the latter sinking,
are taken from the tank after the water is drawn away. Heavy
coffee is much the better grade, and it is kept separate from
the light in all subsequent operations. At this stage the
coffee seeds are still enclosed in the "parchment skins," which
are tough and cannot be separated from the seeds when green;
hence the next process is to thoroughly dry the seed in order
to make the" parchment skins" brittle so that they can be
hulled off. For this purpose the seeds are spread on "barbi
cues" similar to those previously described, only, of course,
on a larger scale. The "barbicues" of an ordinary sized plan
tations cover about an acre of ground, and are usually built
on sloping ground and terraced. When it threatens a shower,
and every evening to protect it from the rain and dews (which
are heavy in the tropics), the coffee is raked into a pile in the
center of each barbicue and covered with a wooden cover
shaped hopper. From ten days to two weeks' exposure to
the sun on the "barbicue" will dry tbe seeds so that they can
be hulled. The "huller" is a large wooden wheel arranged to
revolve like the wheeliJ we see in brickyards, but running in
a circular narrow trough. The coffee is placed in this trough,
and the wheel constantly running over it breaks off the brittle
"parchment skins," being heavy enough for. this purpose, but
not so heavy as to crush the seeds. 'rhe coffee seeds are sep
arated from the broken "parchment skins," called trash at
this stage, by being run through a" fanner," similar to the
fans of ou.r threshing m::tchines, which blows off the trash.
J'here still remain closely adhering to many grains of coffee
thin light gray skins called "silver skins," which would hardly
be noticed by the ordinary observer. To remove these skins
and brighten the grains of coffee it.is further dried in the
warehouse for t"vo or three weeks, and again put through the
"huller" and "fanner.'" The' next step is to separate the "pea
berry coffee." A small percentage of the coffee berries, in-
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ORIGIN AND FUNCTIONS OF JIUMUS OR DECAY

ING VEGETABLE MATTER.

TRANSLATED FROM THE GERMAN OF JUSTUS VON LIEBIG BY PROFESSOR GRANVILLE F.
FOSTER.

All plants or portions of plants after the termination of life
undergo one or the other or both of two processes ,of decom
position, one of which is known as fermentation the other as
putrefaction, both similar processes, the latter, however, taking
place only in materials containing albuminoids in some for'm.
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stead of containing the normal two seeds, have by abortion
only a single seed. The grains of these single-seeded ben'ies,
instead of having a flat face, are rounded, and are called "pea
berries." These "pea berries" are heavy and of the best quality,
and bring a better price than the best grade of flat-faced grains.
To separate them the coffee is run into a cloth belt slowly
revol ving at a slight inclineu plane, the flat faced grains
being carried over the top, the rounded "pea berries" rolling
off the bottom.

The coffee is next graded according to the size of the grain~

by being run through a "sizer." This is a cylindrical screen,
consisting of four sections of different sized meshes, the small
est holes near the top. The screen revolves at an incline,
and the different sized grains drop through the various sec
tions according to size into bins beneath, the largest grained
an!i best grade being carried through the cylinder.

I!'inally the coffee is given to women who' spread it on a
table and pick out all the deformed or broken grains, which
are called the "tringe." The best grades of coffee are put in
tierces holding about 800 pounds, and mostly shipped to Eng
land-the poorer grades and "tringe" into barrels or bags for
this country.

I have given a description of the machinery which I saw
in operation on the plantations. There are improved ma
chines, I am told, but they are said to furnish no better results
than the old ones.

In concluding this article, I wish to acknowledge my in
debtedness for information and other courtesies to John H.
Nosworthy, the "Busher" of Somerest Plantation.-American
Grocer.



Each of these so far as the changes are concerned is only a
slow combustion, the portions having an affinity for oxygen
entering into composition with that element during a course
of days, months or years, which process is often completed in
burning in as many minutes or seconds. (It is now known
that each of these two processes are developed and carried on
by appropriate micro-organisms which cause the chemical
changes for the purpose of appropriating elements necessary
to their own existence.-Translator.)

The decomposition of the chief constituents of all vegeta-
. ble and of all kinds of ligneous fiber presents a phenomenon

of a pecu]iar kind. Surrounded with air and hence with
oxygen in contact, the oxygen absorbed is converted into an
equivalent volume of carbon dioxide (formerly called carbonic
acid gas.) The process ceases whenever the oxygen is ex
hausted from the contiguous air, but is renewed whenever
oxygen is again supplied. But in the case of humus, the pro
cess is not carried to the length it is in ordinary combustion,
though as far as it goes it is of the nature of that combustion,
for the time comes in any particular mass when the absorp
tion of oxygen ceases even when surrounded with a plenteous
supply of that gas, and the humus hecomes, under ordinary
circumstances, an unalterable brown or coal-black mass
known in common parlance as mould. This then is the first
and most important product in the decay of woad. It is the
chief constituent of all sorts of peat and turf. By great pres
sure it can be reduced to bituminous coal and by heat and
pressure to anthracite. But by contact, however, with alka
lies, lime and the like, the decomposition of mould can be
carried further, rendering much more. carbon dioxide for
growing plants.

In a soil which in its depths is· accessible to the air, the
action in the humus will be just like that' which takes place
when the mass is exposed to the air at the surface, and here
as elsewhere oxygen is slowly exchanged for carbon dioxide.

Each little particle of decaying vegetable matter is sur
rounded with an atmosphere of carbon dioxide which it has
obtained' at the expense of the air on one hand, and of a part
of its own weight of carbon on the other. Now, in the culti
vation of the ground, here is the philosophy of constantly
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loosening up the soil for this process renders the access of air
to the depths beneath free and unhindered and thus often
promotes. the production of carbon dioxide to an extraordin-
ary degree. .

It is without doubt true that in the' earliest development
and growth of plants carbon dioxide is not needed. Before
the development of the leaf with its cells of chlorophyll, the
plant is unable to assimilate the carbon dioxide of the air. At
the expense of the .reserve material and the little plant germ,
packed away in the seed grow the primitive organs of the
new plant, the first roots and leaves (the radicle and plumule.)
But OUCle the leaves are formed theu commences the assimi
lation of carbon dioxide.

Now remember that the matter stands thus, no plant
growth can take place without either free carbon dioxide at
hand or some material with this gas exhaling therefrom ap
plied to the roots, hence, the great store of this gas in the soil
from which the roots can draw a supply is a thing not to be
undervalued. Humus promotes plant growth not then by be
ing itself absorbed in a soluble form and thus becoming as
similated, but because it furnishes in solution carbon dioxide,
and other indispensable plant-growth-promoting elements, all
'of which the roots can find at hand to absorb so long as the
conditions of decay, moisture and oxygen are united together
in their action upon the humus.

As the carbon dioxide is passing up in the sap from the
roots, there is a considerable portion that passes to the outer'
air by diffnsion, and hence it is readily understood that
plants, which shade with their leaves the ground as with a
thick ceiling or roof overhead and hence retard or prevent
the air rich in carhon dioxide beneath from being driven
away or interchanged with the outer or upper atmosphere,
have a large supply of the gas to breathe in through their
leaves to be here changed into carbon for the growth of the
plant and into oxygen to be breathed out into the atmosphere.
Let it be remembered here that the humus contains also as a
residuum of the decaying vegetable matter, all the nitrogen
the plant will need, but even this is sllpplied because of the
decomposition that goes on that chiefly supplies carbon
dioxide.
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Notes by the Translator. When Liebig wrote the above, the
grand discoveries made in the domain of micro-organism were
all matters of the future. Not only is it now known th~tt

fermentation and putrefaction are caused by appropriate
microbes, but that nUtllerOUS diseases now generally known
as zymotic, are also so caused, hence the wonderful revela
tions of Dr. Koch, of Berlin, and Pasteur~ of France, and
others who have followed these leaders, but these di::;coveries
in no way invalidate the description of the processes of decay
or their relationship or result as stated by Liebig. It will
make no difference as to process or result to say that the
oxygen of the ail' has a very great affinity for the carbon and
hydrogen in the materials of which vegetable and animal
frames are composed, and, hence after death because the com
position of these materials is very complex, the oxygen suc
ceeds in easily oxygenating the carbon and hydrogen, thus
upsetting the stability of the compounds which thus separ
ates up into two or many divisions, a. process known as fer
mentation or putrefaction as there should happen to be no
albuminous material or the reverse in the compound, the old
view, or to say that micro-organisms or microbes in the course
of their life history for the very necessity of their existence,
demand certain elements in the compound which being ap
propriated upsets the stability of the compound which thus
separates into two or more divisions, known as 'fermentation
or putrefaction, etc., the new view. The cause has been dis
covered, that is all. The earlier chemists not knowing the
cause, and needing one, endowed oxygen with a sort of life, a
disposition to destroy all complex organic material and set it
to work to restore to' the air all the gases derived from it by
the processes of plant growth. '

Liebig in making humus the chief source of carbon dioxide
, did not mean to ignore the enormous source of this gas in

animal breathing, in ordinary combustion and in many cases,
in volcanic action, all of which is absorbed from the air by
the leaf. What a wonderful little laboratory do we find in
the chlorophyll cells, for with the sun's ray as a cbemist, alld
carbon dioxide as the material, carbon is made for the growth
of the plant and oxygen thrown out into the air. 'fhe human
chemist by much labor can separate carbon from the oXJ:gen
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[BARBADOS PLANTEllS' JOURNAL.]

The work of vegetation begins first in the irritability of
the bark and leaf-buds. And, perhaps, the correct answer to
the controversy now going on, as regards the best mode of
propagating the sugar cane, may be found in closely observ
ing the methods of nature. But we must remember that
nature is never in a hurry; that she does her work gradually,
little by little, atom by atom; adding cell to cell, never hur-

in this compound, but he has 'only the carbon for his pains,_
for the oxygen goes off in affinity with some other element or
if he get the oxygen, the carbon goes off with S0111e other
element. In other words. the human chemist cannot divorce
carbon and oxygen without at the same time marrying one
or the other to some other element, but the sun's ray does it
perfectly and yet so silently that you heal' not the sound and
know not how it goes on.

In Liebig's day it was believed that plants could not as-
similate fre~ nitrogen from the air, but could get it only from
ammonia or other compounds of nitrogen either in earth or
air, bu·t chiefly in the former. It is now known that nitrogen
in small quantities can be assimilated by the plant directly
from the air, and that various compounds of this gas, so very
necessary to life of all kinds, vegetable and animal, are
actually manufactured from the air. In Liebig's day it was
believed that it was only possible to make the nitrogen of the
air to unite chemically with the oxygen of the same, by pas
sing through the air intense sparks of electricity which would
thus produce minute portions of nitric acid which, brought
down by the rain would be at hand for the use of plants, but
this source is very meager and does not balance the decom
position of ammonia nitrates which keep supplying the
atmosphere with more nitrogen, and if this destructive work
was continued the time would come when the earth, with no
change in climate, would not have a supply of compounds of
nitrogen sufficient for an increase in either the animal or
vegetable population of the world. but the balance is kept up,
the cycle is perfect.-Pac1;jic Rttral Press.

---:0:
CANE SEED.
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riedly, or carelesslY,---.never, missing. her J1uarkexcept when
interfered with; aud;that she! always! proceeds ,indefinite
directions, and for definite objects. Those. who would learn
her lessons must be patient .to observe but quick to obey..
Patience and observatiOlbare. the attributes of· the ,good ,
planter.

But, as we say, nature always works on a method, and her
methods cannot be tampered with, with impunity. Omnis
cellula e cellula is an ·old .physiological 'axlon~ that em bodied
the truth before the, truth itself was manifest. 1~he basis of:
life, we know, is material, and that material base is built up'
of cells, and nothing. but cells. Every living organism is thus
composed of cells and their derivatives; the cell is the proto
plasm, the primary base of life; growth is but the multipli
cation of cells in definite direction~. Obviously then the
vitality of the original cell-:-the mother cell as it is called
will be the index of the vigor, of its progeny, for it cannot
transmit force which it ooes not, itself possess. Defective
vitality of the mother cell, from any cause whatever, is the
cause of the degeneracy of both plants and animals. Nature
has her remedy; she leaves the defective variety to dwindle
and perish, while she busies herself with preserving her types
or creating new varieties.

Now, we well know that very many varieties of plants are.
of special value to the planter and the farmer, and that it is
a matter of very great importance to the agricultural inter
ests of a country to maintain in vigor those plants which are
richest in food, or other marketahle,produce; and when it so
happens that these valuable plants are with difficulty propa
gated from seed, or, if so. propagated are liable to produce
varieties which may be altogether different, it becomes a
question of vital importance. to the planter how best to main
tain the virtues and inherent qualities of that special variety
of plant with which his interests,-his own life interest, are
so indissolubly blended..

Nature's first and grandest method of re-production is
from seed; this may be called her creative process; to the
perfection of this she applies her best energies; and that
there may be no failure she overdoes it, anrl produces' billions
of seeds when only a tithe of them, ifthey sprung into. actual·
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existence, could find standing ,room. ,~his prodigality of
power, this utter profusion, covers the .earth with ever vary
ing forms of exquisite beauty. From this liberality of creat- .
ive power life borrows all its charms.

By seed, we mean the seed proper,-the offspring of a
flower endowed with a beautiful. sexual apparatus by means
of which specific stimulus is communicated to, a germ, and an.
impulse imparted whereby a new life is created and launched
upon an independent career. The new organism, inobedi
ence to the impulse received from its parents, immediately
begins to grow, and to increase; to add to itself by Rub-divi
sion and multiplication <:if its cells. Every agriculturist
knows the various methods of propagating choice varieties of
plants; grafting, budding and layering are left almost en
tirely .to the gardener, while the farmer and the planter pro
pagate either by seed proper, or by cutting of stem, or of
tuber. Propagating by seedlings IS the easiest method of
all, and is applicable to a variety of plants, ornamental and
useful, which, we know, by a proper selection of seed, as in
the case of beet, are progressively improved; this method is
not at present so applicable to the sugar cane, for its seedlings
aTe only curiosities, but, with increased knowledge of the
subject, the sugary reed may prove to be capable of as advan
tageous propagation from seed as is its rival the beet. This,
probably, will be one of the developments of the future; but
as things are, we are restricted to two of the methods of the
gardener-propagation by cutting and layering. Of these
two methods layering alone belongs to natul·e. She conce'n
tl'ates herself on her leaf-buds, and feeds them with her
choicest sap, and they burst into leaf and ro.ot, never leaving
the parent plant until their independent existence becomes
thoroughly estahlished. This is uature's own way, second
only in importance to what we have called the creative pro
cess of the fertilised ovum, and it is to feed and to nourish these
processes that she stores up her choicest foods, which are car
ried by the flowing sap to feed her tender nurslings. The sugar
cane is altogether constructed with these objects; at every
joint an eye or leaf-bud, with the sappy, juicy joint between
-a joint to each eye ministering to. its wants. Practically
the sugar cane cannot be largely propagated by layeri~g.
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Nature though very sure is in somethiugs very slow; and in
t.his process she is altogether too slow for the planter : and,
.therefore, .he is obliged from the nature of things to resort to
cuttings. It is obvious that a cutting, thus severed from its
parent stem, must undergo a certain amount of deterioration;
its vitality, its life capital is immediately reduced and used up

.to support its separate existence, until its leaf-buds can burst
into breathing leaves, and its rootlets suck nourishment
from the soil. But for many days there is a fierce struggle
between life and death, and although all the cells of the cut
ting do not die, yet many do, aud the survivors must shrink
and' deteriorate before they can adapt themselves to their
environment, imbibe moisture and nutriment, establish
themselves independently, and re-commence the purpose
of their life, viz., cell division and multipication. It is this
struggle against decay and death, to which the cutting is
subjected, that imparts to plants, thus continually propagated,
that internal weakness which leads to degeneracy; practically,
this degeneracy depends on external influences.-the separa
tion from the parent plant, and the consequent struggle for
existence; there is a disturbance of function, which leads to
deterioration and an abnormal condition; this abnormality
affects the individual cells of the cutting, and is conveyed
from cell to cell, from parent to child, until at last. we have
that marked degeneracy which it is impossible to ignore, and
which we cannot remedy unless we endeavor to trace and
certify its causes.

Experiment and selection alone can enable us to overcome
these difficulties; there is an old proverb which reminds us
that there are as good fish in the sea as ever came out of it ;
let us then have faith in nature, solicit her good offices, and
tease her to unclose the sugary wealth which she holds even
now locked up and hidden away in some seedling, which will
never come to us unless we seek it ; but seek it and it will
come readily. The patient, enquiring German has sought and
he has found, and, by means of careful selection of seed, has
enormously increased the yield of beet. The possibilities of
seedlings are immense; a thousand varieties, each as good as
the Bourbon, or any existing favorite, lie hidden, but only
wa9ting to be sought. But having obtained our variety, how,
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it may be asked, are- we to maintain its excellence; we are
forced to propagate by cuttings, and this, process long con
tinued, evidently leads to degeneration; we should say that
the only way to minimise deterioration; for obviously it cannot
be altogether prevented when cuttings alone are used, would
beto follow nature as closely as possible, and to select our
cuttings, so far as practicable, from her nurslings. If these
views be correct, the iUlportance 'of the collateral shoots can
not be overestimated; but, in our opinion, to gather them,
and to convert them into cuttings would be subjecting them
and their progeny to the same adverse conditions which
already act so injuriously, and which it is our object, as far as
possible, to escape. The better way we repeat, would be to
follow in the footsteps of nature, and to do as the gardener
does when he wishes to get a vigorous rose plant-propagate
by layering j the whole cane expends its vigor for the nour
ishment of the collateral shoots, and, through them, of the
arrow j and these shoots, we believe are generally found 'upon
flowering canes, those canes in which the reproductive ener
gy is largely developed; clearly then, if left to a state of
nature, the growing weight of the collateral shoots would
carry the parent stem to the ground, and these, quickly tak
ing root, would not only form vigorous and independent
plants, but would probably contribute sap, at least for a time,
to strengthen their seedling brethren. It cannot be contro
verted that layering is nature's method,. and that it would at
least afford us a natural method of obtaining more vitalised
cuttings than those now used, and which are, for the most
part, taken from canes, which, although possessing leaf-buds,
show no marked reproductive tendencies; the reproductive
cane, .although inferior for sugar making, yet possesses its
own intrinsic value j deterioration is mainly due to the fact
that these special qualities have been systematically ignored
for' generations. But generation after generation of cane,
propagated by an easy and inferior method, has brought
about that marked deterioration in the sugar cane which is
now occupying the attention of planters all the world over.
The time has come then when we must return to the natural
metods of increase, and make them our careful study.

To do these things thoroughly we in Barbados require an
Experimental Station.
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[CORRESPONDENCE N. Y. INDEPENDENT.]

---:0:---

AGRICULTURE AT THE EXPOSITION

: [VOL. XI.'THE PLANTERS' MONTHL¥.420

The Columbian Exposition which is to open at Chicago
within a few months should be regarded by Americans as a
great educational institution. It will afford lessons in every.
branch of industry and be a means of not only displaying to
other nations what we have accomplished, but it will show·
us as well what they have done, and will make us better
acquainted among ourselves and with our own progress

None of our producing or industrial classes can be more
benefited by a careful and intelligent study of the lessons of
the Exposition than the farmers, because this will be the
greatest agricultural display that the world has ever seen.

In some sections an effort has been made to belittle the

We cannot understand why steps have' never been taken in
this direction. Has' the Legislature lost faith in the land of
the country for which it legislates'V If so, they have also 10Rt
faith in themselves and their functIOns. It is true that times
are .hard, and that prices are low, and that tariffs restrict
trade, and drive it into unnatural channels; but can these
things make us afraid V If the difficulties are great, great is
the necessity to work and to produce; who but the farmer
stands between the people and starvation ~ Without agricul
ture every institution in the world would topple over, because
the foundation of things would be gone; all the chief neces
sities of life are prod ucts of the soil; and the tillers of the soil,
although their profits, the world ovel', are small, are the most im
portant of workers. It is therefore, imperative for every coun
try to have faith in itself, and to stimulate and encourage pro
duction. So far we have done nothing; but it is time that
we ~hould rouse ourselves, take in hand systematically and
carefully consider those things on which the prosecution of
our industry, and the continuance of our existence, as a self
supporting community, depend.

Success in agriculture implies obedience to natural laws,
and these we cannot know unless we study them, and how
can we study efficiently if the means are withheld.



Exposition 'by saying that it was to be' merely a great stock
show. 'This assertion is as nntrue as it is unjust, AgricuI
tureis not by any means to be made an overshadowing feat-

',ure, but it will be elevated to its true place ot dignity and
importance among the other great interests represented. An
industry that engages forty per cent. of our population
should not be made little of in our great National Exhibition,
nor should it (nor will it) be the meansot making the Exhihi
tion su bject to criticism, if it is placed in the very front rank.

"We are claiming that we ,are an agricultural· nation, are en
deavoring to secure a strong footing among the food export
ing nations of the world, and we can hardly impress this
claim upon our visitors if we seem ashamed of our agricul
tural exhibit.

A visit to the Exhibition grounds even at this time
indicates that the space and housing provided for agricul-

, turaldisplays will be ample, and a visit to the offices and a
talk with the chiefs of the various departments shows that
the gentlemen in charge are determined to make as credita
ble a showing as untiring energy and devotion to the work
canaccomplish~ Besides the agricultural display proper, the
sub-branches of horticulture;, forestry and dairying have
buildings and Ol;ganizations to themselves, thus insuring
much more complete detail in the work than if all were
grouped together.

The Agricultural building, 500x800 feet in size, promises
, to be one of the finest structures of the Exposition. It :is

finely situated near the shore of Lake Michigan, and is almost
surrounded by the lagoons' that lead into the park from the
lake. 'rhe style of architecture is, classic renaissance, the
design being bold and heroic. The main entrance leads

,through an opening ,64, feet, wide into a ·vestibule, from which
, ,entrance' is had to '. the 'rotunda, 100 feet in diameter. The

glass dome surmounting this is ,13Q fe,et, high.
The Horticultural Hall, 1,000x287 feet is the largest ever

,eliected, for a horticultural exhibition, having nearly 90,000
,square ,fe~t wore of. floor, space thani the combined floor areas
of the b:uilqings'useqJ()l' asim,ilar purpose at the Centennial,

".:N:e,w, O\·leao.s and Pal'jl:!.· The dome is; 187 feet in diameter
by 113 feet in heig,htp.nithe.,inside'lu :, .;;, ,:

,
~,j
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The Fo~estry building is a unique structure, 200x500 feet,
the architecture being very properly of a rustic order to as
great a degree as is conformable with the economic uses of
the structure. For the first tiine in our national exhibitions
the science of Forestry will be properly brought to the front,
and the educational value of this display can hardly be over
estimated.

The Dairy building-, 95x200 feet, will be a storehouse of
practical information in a branch of our agriculture which is
capable of very great extension; and will perhaps, attract
farmers more than any other portion of the Exhibition.

In addition to these buildings, commodious pens and sheds
will be erected for the proper housing of live stock, and a
novel feature will be the assembly-room, with a seating capa
city of ~,bout 1,500, which will furnish facilities for the meet
ing-s of ag-ricultural societies, and for lectures upon every sub-
ject of interest connected with live-stock, agriculture and the "'-
allied industries.

As it is hardly practicable to exhibit crops in process of
growth and culture, the agricultural display must be mainly .,,:
illustrative of the finished products, with statistical compen-
diums. Wheat and corn, for instance, will be shown in such
manner that the appearance and value of varieties may be
determined. Statistics will show the difference in yield, and
the States or sections where the varieties are at their best,
The display by States will show at aglance what are the
leading products of each. Thus an intending immigrant
who desires to eng-age in a g-iven branch of agriculture, may
determine the State best suited to his needs, and so narrow
down his line of inquiry.

Manufactured products of agriculture .will also be displayed
such as starches, sugars, etc., together with the raw material,
thus affording- suggestions for the fullest and most profitable
utilization of various crops; and, so far as possible, the pro
cesses and machinery employed will also be shown.

But the main purpose of the Agricultural Hall will be to
show en masse the extent and the val'iety of the agricultural
resources of the nation. . This in itself will be enough, be
cause it will compel' the observer to some reflection upon
the value and magnitude of this industry.
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Horticulture, which has been called the "jewelry of agri
culture." lends itself more. readily to the display ·of cultural
processes than does agriculture. Consequently there will be
some out-of-door planting of fruits and flowers, while the
Hall, with its great glass-inclosed areas, will serve every need
of the professional horticulturist.

Some twenty-five acres have beeu alloted for the open
ground display, and this will be carefully planted to serve
the double purpose of decoration and utility.

In the courts of the main hall will be bearing orange trees
and other s~mi-troplcal fruits from Florida and California,
and beneath the great dome will be a tropical garden con
taining palms, bam boos, giant cacti, tree-ferns, etc.

The practical horticulturist who desires to enlarge his
knowledge of his profession, and the amateur who is investi
gating as to how and with what he may best ornament his
home grounds, will alike find here the living object-lessons of
which they are in search.

The manufactured products of horticulture will demand
even a greater share of attention than those of agriculture.
Weare developing so rapidly in this matter that one of the
most encouraging features of the horticultural outlook is
that so large a share of the products may be put upon the
market in a preserved or manufactured state. That our
growers are Bot wholly dependent upon the immediate sale
of their fresh products will be amply illustrated. California
will show in particular its wines and raisins, and a multipli
city of dried fruits. Cider, vinegar and the expressed juices
of fruits will su~gest a widening of this branch of manufac
ture. Fruits made into jams, jellies, marmalades, and can
ned, preserved and glaced will show in how many tempting
forms they may be prepared. The display of prepared vege
tables will be of equal interest to gardeners, showing how
their crops may be dried, canned, pickled, etc. There will
also be shown the best methods of preserving by cold storage
and by chemical appliances, as well as modern appurtenances
for packing and shipping.

In the Dairy building the actual processes of work will be
shown on a scale never before attempted at an exposition.
It will contain not only a complete display of dairy products
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and appliances, but also a dairy school, in. counection with
,which will be conducted a series of tests for determining the
relative merits of different breeds of dairy cattle as butter
and milk producers. The opera,ting room in which the Model

-Dairy will be conducted is 25xlOO feet, and on two sides of
the room are amphitheater seats capable of accommodating
four huudred spectators. This dairy school should be the
means of showing us the value of competent dairy instruc
tion, and be the forerunner of a complete system of dairy
schools in connection with our other lines of agricultural
education. _

III the Forestry department, the building itself will be
largely illustrative. The veranda, having a total length of
some 1,400 feet,will have its roof supported by. a series of
columns composed of three tree-trunks each 25 feet in length;
the largest 16 to 20 inches in diameter, the others smaller.

'. :These trunks, which are all left· in their natural order with
bark undisturbed, are contributed by the different States and
Territories- of the Union: and by foreign countries, each aim

-ing to .furnish its most characteristic trees. The sides of the
building will be' constructed of slabs with the bark removed,

.' the wood being- -left in its natural state. The main entrances
. and the interior 'will show many different kinds of wood
elaborately finished.

The tree trunks which . form the veranda colonnade will
each bear a tablet 'with ithe common and scientific name of
the tree"the State or country from which it came, and such
information; as can be briefly given as to the quantity of such
timber in that region. The comprehensiveness of the display
inside will be; a surprise and i'evelation to those who think of
forestry only,as,the work of growing trees, and who imagine
that to"be·the whole 'scope of our Forestry department. The
dispI3lY'-will aim to. include a- complete collection of useful
timbers in the rough,.as logs and sections of trees. Then will

, come, samples-of all kinds -used-in building or the manufac
tures,! cut into such shapes and sizes as are in common com
mercial use.

-The plaeesfrom which these-are obtained, as well as the
'available quantities will he given; as also the tensile strength,

l, pUl~poses,for: w;hiohiadapted j eto" so that one may judge as to
reliable values.
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Ornamental woods and veneers l:Lnd the objects manufac
tured from them will form a class by themselves, and will
teaeh us something of the value and' uses of veneers, of bird's
eye maple, willows, etc.

The value of the by-products of timber, such as tan-bark,
turpentine and charcoal will be shown. And in every way
that it can be done, lessoris will be inculcated as to our need
for some systematic plan of forest planting and management.

In the Live-stock department probably every recognized
breed will be shown, in sufficient nurn bel'S to enable the
farmer to make a comprehensive study of the merits of each.
And in the Machinery Hall he may examine every tool and
implement that has been devised to assist him in the cultiva-
tion of the soil. '

These, briefly, are the things which the Exhibition will
show in the interest of agriculture. The display is not de
signed merely to amuse, but to instruct. In the various
buildings will be gathered many of the rare and beautiful
and wonderful products of the whole world. Time spent in
viewing these will be well spent. But any man engaged in
the occupation of agriculture who makes such viewing and
sight-seeing the first purpose of his visit to Chicago will miss'
the greatest good that the Fair has to offer him.

The work of the farmer is continually broadening, and to
be successful he must attain a continually wider knowledge
of the world's work. The farmer who remains at home year
after year~ cultivating the same land with the same crops in
the same manner, does not advance much in his occupation.
1\-7'e all know that we can learn something from visiting a
neighbor whose methods differ somewhat from our own;
more frpm visiting a distant county or State where the me
thods differ more widely. At Chicago, we shall see the fruits
of the diverse methods of the world's agriculture, and it
should carry some lesson for everyone. Time and money
spent in'the careful study of the agricultural exhibits should
be well repaid by making us a nation of better farmers as
well as by inculcating a higher appreciation of the dignity of
the occupation.

FRANKLIN, OHIO.
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.,MR.EDIToR;:~Ap,1ong the new industries lately started, is
the Hawaiian Fertilizing Company, struggling hard to get a
foot ,hold. .It is not only working hard but doing everything

. possible to. :produce ~ high grade of fertilizer and manures;
it is. evident they have succeeded beyond what might have
been expected.

Here we, fi,nd not, only the purest and best of fertilizers, but
the planter cun obtain any mixture or any preparation of
chemicals and. other. suhstanpes he desires, and if he chooses
can see it mi~ed. .One can see at a glance .that the work is

·faithfully done, that the variou~ substances, chemicals, etc.,
·are judiciously mixed, and there is no doubt that the manager
o~ the company is doing his utmost to producefertilizers that
will command the attention and confidence of planters.

The chief object is to, manufacture a good fertilizer, and to
· offer it as cheap as possible, relying upon small profits and
quick returns. No expensive agents or other persons are
employed by. :the company that would add extra expense to
the manufa,ctureof the article; and while the work is thor
oughlyd,one, it is also cheaply done, so as to give the best
fertilizer at, the lowest possible rates. All of the materials

.. used, in, the manufacture are ordered direct from the makers,
. the potash from Germany. the nitrate of soda from Chili, and
t4e various other, substances and manures from this city and
adjoining Islallds. This enterprise is worthy of patronage,

,a,p,qthecoIIlpany ought to receive the support it deserves. In
'; fact there is no reason why all the fertilizers needed here

shoulp;not be manufactured right in the place. The com
,P;1DY has gone. to. considerable expense. and has several places
for preparation ofm.anures in this city. 'fhese are fitted up
tosuit;the~rseveral requirements with machinery, and appar
~tu~: neede4 f()r the. ~e~omposition, grind,ing, and manipulat

, ingof the several substances.
:. ;; At F~pt~ry. No~ J, situ~t~d; at Ka~ihi, i~ the most, machinery.;
I; I aJyo,ITlP~)Unc;l engil}e, :vvnh)q~omotive boile,r, one disintergrater

or bone mill which travels at great velocity,. making 1,600
revolutions per minute, and turning out.abou~two tons per
day. Also one thirty-inch grist mill for grinding burnt
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bones; one patent cylinder for steaming bones,etc., etc:' Be'" .
sides the machinery there is quite a' large supply of raw
material, bones, guano, and a grea;t variety of otheringre
dients used in the manufacture of organic and chemical: fer- '
tilizers, such as pure bone meal,bone ashes, superphosphates
and guanos, sulphate and'muriate of potash, wood ashes; wool
dust, nitrate of soda, nitrate of potash, lime, and gypsriril,etc.

Fertilizer Works No; 2, are situated at Iwilei near the
slaughter house. This is the chief mixing house for the high
grade fertilizers. But to prevent delay in case of fire only a
small portion of the materials of an inflammable nature are
kept here; so the stock of nitrates are only brought here ::t.S·

needed. rrhere is, however, a great variety of substances of
a non-inflammable nature stored here. The works ate to be
enlarged so as to give better facilities for work. The com
pany has given great attention to the manufacture of a high
grade fertilizer, which should possess all the elements orsnb
stances necessary for enriching the soil. Special care is
taken that· the ammoniacal qualities are closely preserved,
and should any of the customers d~sire a specially prepared
compound, they are always carefully attended to. Among the
ingredients used may be mentioned dissolved bone, guano,
potash, nitrates, dried blood, gypsum, etc.

In this connection we may remark that it is a well-known
fact that different soils such as clay, loamy and sandy land
all need a special fertilizer to suit them. At this place, thA
the refuse from the slaughter house of the locality is collect
ed and manipulated, boiled, dried, or 'mixed with other
manures. rfhe blood being perhaps the most valuable. The
late Professor Way says, in a Report to the Royal Agricul
ture Society on Dried Blood as a manure, that it is good for
any kind of vegetation and especially for light soils. " In its
natural state blood contains from 21 to 5 pel' cent. of nitrogen
and when dried, from six to fourteen per cent"

The' Hermbstadt experiments with this manure shows some
remarkable results: . "Soils dressed with bullocks' blood
yielded fourteen times the seed sown, while'the soils without
manure yielded only three times the seed sown." Blood how
ever is not considered sufficiently soluble for all purposes,
therefore at these manure works it is boiled, dried, ground,

SEPT., 1892.] THE PLANTERS'MONTHLY. 427



and mixed with other substances. Old hides, leather, 'horns,
etc., have about the same composition. They contain when
dry between fourteen to eighteen per cent. of nitrogen, and
on an average about 1.02 per cent. of ash, and they are sub
jected to steam and sulphuric acid the same as the others,
and then mixed with other materials.

Manure Works, situated at Kalia neal' Kakaako, is the
dumping ground of all the rubbish and refuse of the city.
Here can be found every possible thing from a tooth pick to
a crowbar, and all of this rubish of a perishable nature or
that is capable of decomposition is by some chemical or
mechanical means changed into fertilizers. Most of this gar
bish of a combustible nature is burnt up in large furnaces or
ovens, thus ridding the city of offensive matter, and at the
same time promoting the public health. The ashes from this
vegetable matter are carefully taken care of; they are of very
high value, containing 5 per cent. of potash. '1'he rest of this
rubbish is piled in a heap, excepting the old iron, tin, glass,
etc., they are used to redeam waste land. The street sweep
ings eonstitute another pile, and the barn yard or stable
manure still another. Of this last pileI must say a word of
praise, for this i$ undoubtedly one of the best piles of manure
ever seen in this country, and if looks count for anything,
this manure at $7 a ton is the best bargain in the city of
Honolulu. This manure is placed under sheds, (a precaution
of great importance) where it is kept moist with liquid
manures, night soils and the heap drainings. Here the
horse dung, etc., decomposes and goes under a process of fer
mentation.

Fermentation is a most important process in the prepara
tion of farm yard manures. " During this process, the straw
vegetable matter, etc., along with the exerements, soon
undergo a change by means of nitrifying organisms." After
the fermentation process is ended, the heaps are removed
periodically, and the various substances well mixed together.
One of th.ese piles was saturated with 204 barrels of night soil '
at one time, besides this there are all kinds of animal waste
mixed with this manure which constitutes' it a first-chtss fer
tilizer, which would delight the eye of any planter who
should chance to see it.
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Farm yard manure is considered a general manure, it is
however really a "nitrogenous manure; for nitrogen is the all
important agent in regards to its manurial value." "The
chief mineral ingredient in the soluble part of barn yard
manure is potash, 0.573 per cent." Farm yard manure may
contain all the ingredients of plant-growth, but they are not
present in the best proportions.

.The following- g-ives an analysis of fresh stable dung:
Water , . . •___________ 64.96
Organic matter 24.71
Mineral matter. . •_________________________________ 10.33

100.00

The liquid manure however, is of the greatest value, be
cause urine contains large quantities of nitrogenous sub
stances, a,nd this is all mixed with straw and horse dung.

From Voeleker's analysis, the soluble organic matter shows
a larger percentage in rotten than in fresh dung, consequent
ly, the nitrog-en is ready for root-a.bsorption. Rotten dung
is more valuable than fresh dung- especially for most crops.

Griffiths declares that this manure decomposes slowly and
g-radually in the soil, providing it with nitrog-en in the form
of soluble nitrates, which are true to plant-foods; it is also
said to warm the land, retain the moisture and ammonia in
soils.

But at the same time M. VelIe declares it possible to com
pose artificial manures superior to, and at the same time
cheaper than farm yard manure.

A word in regard to fertilizers may not be out of place
here. 1'he value of manure has been recognized from very
remote times, and rl'urn in the fifteen century laid down the
principle that the fertility of a soil could only be retained
by manures and rotation. The early writers, however; were
ignorant of the secrets of this great and important subject;
they considered that the animal and vegetable matter
(humus) was the only source of the food of plants. This was
proved by Liebeg- to be a great mistake. Liebeg's theory was
soon found to be COlTect in every particular. He taught that
the humus of the soil is powerless to build up completely the
various tissues of plants; that the carbonic acid ·of the atmos
phere was the principal source of the carbon of plants; that
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their hydrogen came from the water; their nitrogen from
ammonia present in the air and soil. But the sulphur which·
is an ingredient in the protoplasm (the base of life) of living
·plants comes soley from the sulphates and sulphur com
pounds contained in the soils. And finally that the several
ingredients found in the ashes of plants came from the' soil
in which they grew.

Liebeg further demonstrated that plants cannot live with
out these mineral ingredients, and that the humus of the soil
is incapable of forming the sole nutriment material for
plants. Liebeg also fully established the following law of
husbandry: (1) A soil can be termed fertile only when it
contains all the materials }'equisite for the nutrition of plants
in the required quantity and in the proper form. (2) With
every crop a portion of these ingredients is removed. A part
of this portion is again added from the inexhaustible store of
the atmosphere; another part, however, is lost forever if not
returned by man. (3) 'fhe fertility of the soil remains un
changed ifall the ingredients of a crop are given back to the
land, such a restitution is effected by mamtre. (4) The manure
produced in the course of husbandry is not sufficient to per
manently maintain the fertility of a farm; it lacks the consti
tuents which are annually exported in the shape of grain,
hay, milk, and Iive stock.

These Jaws of Liebeg form the basis of modern scientific
agriculture, and apply equally to all kinds of vegetation.

The effects of manures, however, are pretty well known,
and their great value most generally appreciated. After
many costly experiments by the greatest chemists of the
world after a long course of study, investigation and experi
ment there have been put before us, such truths as cannot
be refuted, such proofs as cannot be denied, so that now all
the world has come to the conclusion that fertilizers are
indispensable for the preservation and enriching of the soil.
But the great question that comes home to us is rather where
can these fertilizers he obtained pure, unadulterated and of
the best quality~ Our answer is, that the fertilizers of the
Hawaiian Fertilizing Co., are unquestionably as pure as
can be made, and are as good as the best that can be got
anywhere. HOME INDUSTRY.
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[CORRESPONDENCE N. Y. INDEPENDENT.]

The steady increase in the price of camphor directs atten
to th(o) various efforts that have been made to domesticate the
tree of China and Japan in the United States. Several
explanations have been given to account for this advance.
One theory is that manufacturers of smokeless ·powder have
used immense quantities of camphor, another is that makers
of celluloid goods have taken the surplus stock, and more too;
a third explanation is that the supply of camphor and the
growth of the trees in Southem Japan have decreased of late
years.. Whatever the cause may be, the fact remains that
.the price of gum camphor is now double what it was ten
years ago.

The cultivation of the camphor tree in this country is no
new thing. Ever since the establishment of the Department
of Agriculture, these trees have been distributed yearly to a
greater or less extent. But it is only within the last four or
five years that camphor trees have been sent out in large
numbers. Mr. William Saunders, Superintendent of the
Gardens at Washington, D. C., states that the distribution has
averaged 3,QOO plants annually. Last year something like
5,00.0 plants were distributed by the Department of Agricul
ture. So it would seem that the high price of camphor has
had the effect of redoubling previous efforts to domesticate
the tree in suitable localities.

'J'he camphor tree flourishes well in several regions of the
United States. It grows to a considerable size and beauty in
those Southern States that border 011 the Gulf.. In fact, most
of, the trees have been sent to Florida and Texas, where they
answer a good purpose as shade trees. Thus far little effort
has. been made to extract camphor from the branches for

, comnlercialpurposes.. Another region where the camphor
tree flourishes is in California, especially along the Pacific
Coast. Many of the trees sent out there years ago have
grown very rapidly, thus, in Yuba County, in fourteen yflars,
a tree attained to a height of fifty feet. The camphor tree is
an evergreen, and, on account of its beauty, it will have its
use as a shade tree. . Besides the .eHpecial, advantage of the
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tree for ornament alone, so botanists say, is its exemption
from insect parasites, which in the coast regions bother all
our indigenous evergreens and stunt their growth.

The camphor tree stands the coast climate as far north as
Carolina. Some years ago a large number of trees were
raised at the gardens at Washington from seed sent from
South Carolina. The seeds are often sown in a garden border,
and in the :first season will reach to a height of from eighteen
to twenty-eight inches. The plants are raised in the nurseries
of the Department. The camphor tree will stand a good frost
without injury; no place where the thermometer falls below
20 0 Fahr. is fitted for the growth of this tree.

The ulterior motive in domesticating the camphor tree in
the United States is, of course, with the idea of extracting
gum for commercial purposes. The supply of trees is yet t.oo
limited to try the experiment on a commercial scale. 'fhe'
Japanese method of extracting the g-um from the wood has
been described briefly as follows: After a tree is felled it is
cut up into chips, which are laid in a tub or a large iron pot,
partially filled with water and placed over a slow fire.
Through holes in the bottom of the tub steam slowly rises,
and, heating the chips, generates oil and camphor. From the
close-fitting cover over the tub, a bam boo pipe leads to a suc
cession of other .tubs with bamboo connectIons, and tile last
of these tubs is divided into two compartments, one above the
other, the dividing floor being perforated with small holes to
allow the water and the Qil to pass.to the lower compartment.
The upper compartment is supplied with a straw layer, which
catches and holds the cam phor in crystal in deposit as it
passes to the cooling process. The camphor is then separated
from the straw, and packed in wooden tubs. 'l'his is said to
be a slow and wasteful method, and, if only to show American
enterprise and ingenuity, we might mention that, last year
improved machinery for distilling camphor was shipped from
Pittsburgh to Hiogo, Japan.

---:0:---
It is anxiety, not work, which kills; it is work, not anxiety,

which commands success. There is a Hindoo saying, that the
fortune of a man who sits sits also; it sleeps when he sleeps,
moves when he moves, and rises when he rises.
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