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THE latest quotation"of sugar in New York ,Tllne 9 was 2.90 
for cuban centrifugals of 96 test. 'l'his is a slight advance 
from 2.75, the lowest price that sngar has ever been. 

MR. LICHT, the Ma,gdeburg expert, in his latest circular, 
states that the past five month's production of beet sugar 
shows an increase of 199,000 tons compared with the previous 
corresponding period. He estimates that the current cam
paign will show a surplus of 432,000 tons of beet sugar. 

SUGAR has never been cbeaper in the U Bited States than 
under the M'Kinley law, and our people buy granulated sugar 
at less than one-half the price paid by the people of France, 
and much less thew in any other country with the possible 
exception of Great Britain and Holland.- TYillet and Gra!J's 
Circular. 

THE Senate has agreed on a. duty of 40 per cent. ad vaJorum 
on sugar of not over No. 16 Dutch standard, with an additional 
duty of ·k of a ceut per pound, on ~Lll above that standard, and 
an. additional 1-iOtb of a cent per pound on sugar imported 
from any country that allows ::1, bounty on exports of sugar. 
It also continues the Hawaiian Reciprocity 'l'reaty as now 
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'l'BE TARIFF.-Good progress is being made in the Senate
with the tariff bill, and the sugar schedule is likely to be
passed just as the amendment now stands with 40 per rent.
duty on all sugar, a,nd an additional duty of -kc. toke. plus
1 10</. on sugars above No. 16 D. S. in color. After the Senate

The Brazilian Government has decided that the export
duty on coffee now being levied by the Government, shall in
future be wholly collected in gold, which will increase the
benefit derived by the Government about double. This
will be clone by Act of Congress, and no difficulty in carrying
the. measure will be experienced. Coffee represents fully
one-half the exports from Brazil, and in the new year it is
estimated that the exportable surplus of that article alone
will amount in sterliug value to between £25,000,000 and
£30,000,000.

THE sugar crop for the Hilo district this year promises to
he a large one, probably over one-fifth of the entire production
of the Hawaiian islands. rrhe following tonnage is expected
from each of the Hilo plantations: Waiakea Mill Co., 6000
tons; Hilo Sugar Co., 8000 tons; Onomea Sugar Co., 8000 tons;
Pepeekeo Sugar Co., 5500 tons; Honomu Sugar Co., ·3600 tons;
Hakalau Sugar Co., 5500 tons; a total of 36,600 tons. vVaiakea
Mill Co., Hilo Sugar Co. and Ha,kalau Sugar Co. ship their
product direct to California; the l"t'st of the sugar goes there
via Honolulu.-Hawaiian Gazette.

The mangosteen of the East Indies is a fruit that onght to
be more generally eulti vated here. It is a slow growing treE',
and seldom bears until ten or twel ve years old. The fruit is
sub-aeid-a delicious blend between sweet and sour. 'rhey
will grow in some localities as high as 2,000 feet above the
sea, and are said to be free from insect pests. Dr. Hillebrand
imported and planted some in this city thirty years ago, but
we not aware whether they are growing now or not.
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establi'::ihed. rrhis action of the Senate requires approval
by the lower house before it becomes law. The date fixed
by ttle Senate for the tariff to go into force is January 1, 1895.



sends the hill to the House a new uncertainty will arise as to
what, if any, changes will be made in the House and in ·the
Conference Committees. rrhe l)ill may be finally passed by
both Houses, or antagonism may be so intense that no bill
can he passed at this session. It will be a very anxious and
critical time for the nxet six weel\s in Congress.
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An East Indian paper refers in the following extract to the
advantages and success attel1ding the cultivation of Liberian
coffee: "In many parts of Java, where the plantations of
coffee Arabica have become less profitable, there will be a
better future by planting LIberian coffee, because this species
does not want such a rich soil and climate and does not
suffer so much from the blight. Till lately the Government
has not done much in planting Liberian for their own ac
count, but seeing the good results private planters were get
ting with Liberian coffee, it proposes now to give a great
extension to that culture. Up to the present time only 2,800
acres are planted by the Government and the Javanese aloe.
extending for their own account also greatly that species."

On pq,ge 261 are some remarks on trashing cane, in which
the result IS stctted to have been in favor of untrashecl cane.
As a rule in these islands, cane trashing is generally believed
to-be beneficial to the crop, resulting in an increase of sugar,
by exposing the cane to the sun, which acts on the juices,
rapidly transforming them to tbat condition which yields
the largest amount of sucrose, and the least of glucose.

In a recent nnmber of the M~anchesteJ' 8u,rjar Cane, it is
stated that Mr. Duncan Stewart, the well known engineer,
has patented a continnous centrifugal macbllle which, accord
ing to the statement of the l11<'luager of a large refinery in
Greenock, where the machine is in daily use, effects a saving
of fully fifty per cent. in the manual labor requIred for an
ordinary machine, and as the new one has not to he stopt
every few minutes to remove the dry sugar and refill it with
wet, but is worked witbout interruption, the dry sngar being
removed automatically, there is in consequence less waste
and greater cleanliness.

JUNE, 1894.]



It is well known that artesiari system supplies a great deal
of the water used on Oahu for irrigation and drinking pur
poses. There are now not less than two hundred flowing
wells on this island. The most reeent of these has just been
bored by the McCandless Brothers for James 1. DOVfsett, Esq.,
on the vacant lot adjoining the residence of 1\11'. A. Jaeger at
at Pawaa, on King street, in this city. It will interest many
readers, no doubt, to know what the drill has to bore through
in orde.r to reach the water supply, which varies in different
localities, from 213 to 1000 feet below the surface.

The above firm has kindly furnished the detaiL:; of the
various strata found in this their most recent work:

70 feet clay soil 70 feet, 60 feet coral rock 190 feet,
20 " coral work \10 feet, ,15 " clay soil 235 ,.

7 " clay Hail \J7 .. 40 " coral rock 275 "
23 " boulders and lava rock 120, 38 " clay soil 313 "
10 " clay flail 130 feet, 106 " lava rock 41H "

As stated before, the water in all the flowing wells in the.
Kona district, which includes Honolulu. rises to the height
of forty-two feet above sea leVA\. Tn other districts of this

A CHOICE GR.EEN HOUSE PLANT ~-A correspondent of an.
Australian paper writing from London, says:-"At Kew Gar
dens, the other day, wandering through the splendid conser
vatories, I was surprised to see the familiar lantana-in
Queensland, a pest which divisional boards and private persons
pay hundreds of pounds to extirpate-carefully grown in a
pot with the other hothouse plants. ""\i\1hat is that~" I asked
one of the gardeners. "That comes from Africa, sir-lantaNa
is the name, sir." "It is v;.tluable~" "Well, I dare say, those
plants are worth 7s. 6d. each, sir." "Those plants" were
scrubby, little specimens about, six inches high. Can nobody
open up an Australian export trade in lantana~"

Old residents tell us that when tlle first plants of lantana
were brought to Honolulu from Valparaiso in 1850, the gentle
man who imported them (~harged fifty cents a pot for the I'are
plant. Times have changed very much since, and now some
of our land owners could supply the world with lantanas at one
cent a pot, and still have millions in reserve. .

---:0:
ARTESIAN lYELLS ON OAHU,
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It is stated that :Maine is less affeeted by the financial and

industria I depression of the eountrj' than any other northern
State. Has the prohibitory law anything to do with it.
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island, however, the force is Rot so great, and the water rises
only from twenty to thirty feet above sea level. FroIL all
these wells the daily outflow is imrnense,-probably not less
tha.n forty or fifty millions of gallons daily. Yet notwith
standing this large drain, no appreciable decrease of force is
noticed from year to· year, although some wells have been
flowing fifteen years.

It is thought that wherever coral rock is found in abund.-
ance, either 11ear the surface or below it, on any mid-ocean
island, artesian watet' may be obtained by boring. If this
theory applies to any island, why may it not be obtained on
some of the guano islands, where coral rock is said to
a,bound ~ 'rhis query may lead to an investigation resulting
in great value to islands now dest.itute of any water supply
except from rain.

In this connection, the following relative to a recent in-
vention called the "Chapman Patent Process" will be inter
esting to those having non-flowing artesian wells. With this
apparatus, it is claimed "that a continuous flow can be obtain
ed, which will deliver from two to five tilnes more watAr tha.n
can be pumped, and is more economical than any other
meal-IS of raisi ng large quan tities of water. Nowell is too
small, too deep, too large, the water too muddy or too sandy
for the use of this invention. It consists in placing an air
pipe, connected. with an ail' compressor a suitable distance
down into the well with an ejector placed on the lower end
of the ail' pipe, and a separator on the top. The air is forced
down into the '<"ell and expands upwards out of the ejector
with great velocity, carrying the water with its force and
expansion. The air beiug so much lighter than the water.
hence the difference in their gravity assists to cause the water
to flow over the top of the well with great velocity. It IS

suitable for irrigation, water works, ice plants breweries, and
all places where large quantities of water are required. The
manufacturers guarantee this invention to give satisfaction
or ask no pay for the erection of the plant. It is supplied by
the American Well Works."
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LOUIS'IANA PLANTERS AND THE SUGAR TARIFF.

At a largely attended sugar convention in New 01'1ea118,
:May 11 th, the following resolution. among others. was adopted:

Resolved, That the cane growers and sugar manufacturers of Loui
siana believe that the government has obligated itself to carry out the
provisions of the McKinley bount.y law to the expiration of its term.

That upon the faith of thut belief we, the cane growers and sugar
manufacturers of Louisiana, have expended enormous sums of money

~ in opening up new lands, enlarging our factories, and have entered into
contracts for terms of years, many of which have not yet expired.

That undel' the influence of that bounty the sugar industry of Loui
siana has been increased in three years from 180,000 tons to 326,000 tons.

•
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A COTTON FACTORY.
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On page 255 will he fonnd a letter from a gentleman In

Arkansas, requesting information as to the fei:Lsability of
establishing i:L cOttOll m'ill in this kingdom. Sawmills, cotton
mills and paper mills generally C1ccomp'any the tide of immi
gration to every new country; but neither of these necessary
adjuncts of civilization ha,s yet established itself here nor does
it a.ppear likely to until the population has largAly increased
beyond what it now is. Cotton can be grown here, and in
any quantity, hut the main question as to whether it will pay
to start a, factory to ma.nufa.cture domestic cloth is not so
easily solved. '1'he opinion of most people is that it is cheaper
to import thf goods. as a. better qua,1ity can be imported.

The total value of cotton goods of all kinds. imported into
these islands during 1893 was $269,598.00 and this ma.y he set
down as about the annual consumption of cotton in this
group. But as no raw cotton i::; grown here now. it would
require some time, with considerable effort, labor and capital
to organize an industry of this kind on a scale sufficient to
feed a cotton factory-attending all which would ,be the risk
and uncertainty of engaging in a new branch of industry,
depending on another venture, which might or might not
prove a success. Ta.king all things into consideration, we
would say to our correspondent that the time has not yet
arrived when it is safe to establish a cotton factory in' this
group.



That we solemnly declare that if this law be abrogated, and if no
sufficient duty be adopted, this great and growing industry will be
practically destroyed. .

That we earnestly protest against a continuance of the Hawaiian
reciprocity treaty, which, under the conditions of the prolJOsed Tariff
bill, will practically grant a hounty of $3,000,000 per year to the Sand
wich Islands, where sugar is produced with semi-slave labor under
conditions destructive to any fair competition with free labor.

We insert the above in full to show the sentiment of the
sugar growers in Louisiana, on the tariff legislation now pend
ing in Congress, the outcome of which is as 3'et very uncer
tain. '1'he1'e seems, however, to be a determination on the
part of the dominant party in COlllg1'ess to terminate the
bounty on sugar as well as the various reciprocity treaties
made by the Harrison administration with various sugar
growing countries. The Hawaiian reciproeity treaty is not
one of these, but was made in 1867, and carries with it a con
cession of Pearl Harbor-the most valuable harbor illl the
Pacific; worth many millions of dollars-which concession
will undoubtedly terminate with the treaty, whenever it may
lapse. .

The statement that sugar is prodnced ill Ha.waii "with
semi-slave labor" is not correct. 'l'he laborers who are em
ployed on the plantations, enter into' contracts to work one,
two, or three years at stated wages. The Japanese laborers
come here under the protection of the Japanese government,
which exerClses the utmost p~ternal care of them that is pos
sible. 'rhe Chinese, Portuguese and Hawaiian laborers, how
ever, are all engaged on the spot here, for one or more years
as they choose. The contract or engagement is simply such
as any planter in the United Sta.tes would ma,ke under the
same conditions, if permitted to do so.

lt is well known that thousands of Italians, Hungarians and
other Europeans arrive each year in America and enter con
tract service in almost every state in the Union. In most
cases there is no hardship in this service, except the small
pay which these Europeans receive, but the fact that they
are contented with the service is apparent, as many of them
re-engage, when their first term is ended, though generally
at an advance in wages, as their services are then more
valuable.

JUNE, 1894.] THE PLANTERS' MONTHLY. 247
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TfTALKING STICKS AND UMBRELLA H.dNDLES.
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In the~New South Wales Agricultural Gazette for March,
we find an interesting article on the growing demand for rare
varieties of raw sticks or saplings for making walking sticks,
canes and umbrella handles. The trade in these is increasing
every year, and it requires many millions of raw sticks to
meet the growing demand, which at present is mainly supplied
from Algeria, the East and West Indies and South America.
SmaJI bamboos,:rattans and dwarf palms furnish a large pro
portion of the st()ck now utilized.

These islands c0uld supply a large variety of choice cane
and um brella sticks. if the cultivation and gathering of them
were made ajbusiness and study by person interested in it.
Bam boo grows well here, and there are varieties of it that
might be introduced and cultivated for this purpose. 'rhe
coffee tree:supplies one of tile very best cane sticks, much
sought fol' by tourists. So too with our native woods, which,
however, may be too expensive to export, as they furnish the
stock for the finest canes known, such as the coconut, lauhala.
kauwila, koa and other woods. The article referred to well says,
"The collecting of sticks is not going to rival gold mining,
but the accumulation of the111 at odd times, will be 1'elnuner<1.
tive when our people have learned how and what to collect.
They shouldJpossess rigidity, strength, and a good root or ex
cresenee to for111 a handle. Weight is not material. 'rbey
should tilper to the el~d. Peeuliar sticks, such as saplings
with twiners round them are desirable. and sought for. In
length theYlshould be from 42 to 48 inches, and an inch thick
at the hLl'ge end. Specimens of anything remarkable in form
or color,~whetherin the roots or stems should be gaUlered, as
sometimes the most unlikely things 8re found to possess value."

Natives are often seen with a bundles of cane sticks, brought
to town to peddle. But their collections are generally poor
and undesirabie, though oecasionally some very choice speci
mens are found among them. They need instruction as to
the kinds that are sought for. Anyone undertaJdng to estab
lish a business of this kind will require first to find a market
for his wares, and this can only he secured abroad.

248
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NOTES ON THE CIIE~MISTRYOF TARO.

CORRESPONDENCE AND SELECTIONS,

[From a paper presented before the Chemical Congress of the Mid-winter Fair by
A.. B. LYONS, F.C.S.]

'1'he chief food of the native Hawaiian is still, as it has been
from time immemoria.l, poi, a fermented pHste prepared from
the farinaceous tubers of the taro, the colocasia esculenta or
arum esculentuJn of botanists. Foreigners prefer generally to
use the taro itself, which ("an be prepared for the table in a
great variety of ways.

It commends itself a~ a staple article of diet for the same
reasons that ll1ake the potato so popular. It is of an agree
able but not too pronounced flavor; it is easily digested; it is
a substantial food, and in a climate suited to its cultivation
the plant is exceedingly productive.

I cannot learn that any careful study has been made
hitherto of the chemistry of the taro. I have long purposed
when 1 should have leisure to undertake such a study myself.
That time has not come, but I have made a preliminary in
vestigation to ascertain in a general way the nutrient value
of the vegetable, with reslllts which I herewith communicate.

There is as great a difference I may say in the outset, in the
different varieties of taro as in those of the potato. Some are
solid 'and waxy when cooke.d; others are quite light and of a
delicate texture, aJr,hough not mealy like the potato.

My study has been confined to one variety, viz: the light
white taro which is especially prized as a table vegetahle. and
to the preparation known as taro floUl', a powder pre~ared

from the boiled taro, the different varieties being presumably
mixed indiscriminately in its preparation.

My first experiment consisted in the mechanical separation
of some of the more important constituents of the tubel".
'l'11e raw taro was reduced to a pulp by grating and the starch
washed out of It in the usual method. The starch grains are
so exceedingly small that the subsiding of the starch from the
wash-water was incomplete even after ~4 hours and there was
danger of loss of some of the starch by fermentation, but
addition of a little chloroform obviated that difficulty.



1'he yield of starch proved to be a little over 24 per cent. in
the air-elry state, or, when completely dried. 22.3 per cent.
1'he fibre winch retained still a little starch, when dried
amounted to 6.8 pel' cent. By direct experiment the propor
tion of water and that of substances soluble in ,vater was as
certained, the tallUlated re8ult being as follows:

COMPosrrION OF FRESH RAW 'Luw.
\Vatel' __ ._______________ ______ _.. - - - - -- -64.2 per cent.
Starch. . . . _~ __ - _- - - - - - - _22.3 per cent.
Fibrous materiaL . - - - - - - - - - - 6.8 per cent.
Soluble in water. - -- - - - - 6.7 per cent.

It was found that of the portion soluble in water, nearly
two-thirds was soluble in 85 per cent. alcohol, viz: 4.3 per cent.
of the whole. The residue from this solution contains a nota
ble quantity of sugar, to which is due in part the agreeable
flavor of the vegetable. The sbLrch of the taro is remarkable
for the min uteness of its grains. Under the microscope they
appear generally neady circular in outline, but distinctly
sub-angular in contonr, and frequently oval. The majority of
them have a diameter of about 1-8000ths of an inch, but they
range from 1-5000ths to 1-25,OOOths of an inch, or even less.
No other esculent to my knowledge excepting rice has a starch
composed -of grains as small as the larger of these (diameter
about 1-7000ths of an inch)~ This is the more remarirable
because the grains of the so ealled Portland starch made from
the Indian turnip, a plant. closely related to the taro, ttre of
extraordinarily targe size. No clouht the easy digestibility
of taro is largely due to the minuteness of its starch
grains.

A portion of the same taro from which the starch was ex-
tracted was incinerated at a low red heat, and found to yield
0.868 per cent. of ash, of which nearly three-fourths (74.1 per
cent.) was soluble in water. From a specimen of boiled taro
I obtained 0.807 per cent. of ash; from ta.ro flour a quantity
which may have been equal to as much as 0.68 per cent.
of the tuber, certainly not more.

In the literature accessible to me I find only one item re
garding the chemistry of taro. rl'his is the result of an analy
sis by Dr. Herepath of the ash of the tuber. ·Where the taro

. was grown, I do not know; probably somewhere in the Med-
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COMPOSITION OF ASH OF TARo.

One hundred parts of ash contain:
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A nalysis of. Analysis of
Dr. Herepath. A. B. Lyons.

Potassium. __ . . .. _ 37.4 33.4
Sodium ____________ __________ 3.2 5".8
Calcium____ 13.1 3.8 (?)
MagnesilUlL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2.2
Iron ____ _____________________ 0.8 1.1
Chlorine. . ___ _________ 4.9 2.0
Sulphuricion (S04)----- 4.6 4.1
Phosphoricion (P04) 21.5 26.6
Silica (Si0

2
)_________________ 6.1 37

The notable fact brought out in the analysis is the very
considerable proportion of phosphates contained in the
taro.

Nitrogen was estimated in a portion of the taro flour, also
in a specimen of raw taro, by the method of Kjeld,1hl, with
results disappointingly low, viz: in the former 0.181 per cent.
in the latter 0.165 per cent., corresponding with only about
one per cent. of proteids, if we assmne that the nitrogen is
all present in the form of proteid eompound.

Ether extracts from the powdered raw taro a very small
proportion (.083 per cent) of a yellow oil or oleo-resin, whose
nature has not. been investigated.

From the results of these experiments, incomplete as they
are, it is possible to make a useful comparison of taro with
the potato, its only rival, perhaps, among vegetables. No
doubt different samples of taro will be found to differ greatly,
probably as much as different samples of potatoes. The taro
appears at a disadvantage in the comparison only in respect
to its content of nitrogen, but it must be remembered that
the greater part of the nitrogen in the potato is not a. consti
tuent of proteids but of asparagin, which probably has no
nutrient value.

JUNE, 1894.]

iterranean region, and most likely iu Egypt. The proportion
of ash fourld-1.65 per c:mt.-was much larger than that in
the Hawaiian taro. but its composition did not greatly differ
as will be seen by the following statement:



MINERAL CONS'.rlTUE~TS OF TARO AND POTATO.
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66 to 84.
9 to 2().

Potato.
Obse-r'ved

variations.

Potato.
J. B. Hannay.

36.R
3.2
3.7
0.9
0.4
4.6
6.2

16.1
1.7

Potato.
Average
(LethellY)

75
19

Potato.
Herepath.

44 to 47.5
trace.

1.1 to 3.5
1.8 to 3.5
trace to 0.2
traceto 1.3
3.3 to 8.1
12.1 to 21.8
trace to 0.1

0.8
4.9
4.6

21.5
6.1

TARO COMPARED WITH POTATO.

THE PLANTERS' MONTHLY.

One hundred parts of the ash contain:
Taro. Taro.

Lyons. Here-path.

Potassium. _. __._ 33.4 37.4
Sodium.--- 5.8 3.2
Calcium- _______ 3.8? 13.1
Magnesium _____ 2.2
Iron. - - 1.1
Chlorine _______ 2.0
Sulphuricion- _ _ 4.1
Phosphoricion _ _ 26.6
Silica . ____ ____ 3.7

"EDITOR PLANTERS' MONTHLY :-In a former letter, I gave a
description of the impl'ovements that have been achieved in
the Hilo district through adopting a systematic eourse of fer
tilizing. I now propose to show what has been done in this
direction in the Kohala district. But first I must say Kohala
is not so well favored by clImate, nor is it so large as the
Hilo district, so that it is quite impossible for the planters

• ContalninJ:" still some starch. Potatocs yield n similar amount of crude fibre, althouah
Dot inoluded in the reported analytical results nboye.

One hundred parts of a tuber contain:
Tal"o.

From. a. sin
gle analysis.

WateL _____ __.. ___ 64.2
Starch . - 22.3

Fibrous material* .. . __ - 6.8
Sugar gum, dextim, etc_ ___ 4.8 3.5
Nitrogen.- ' 0.17 0.35 0.3 to 0.6
Mineral matter . _ 0.87 0.7 0.6 to 1.2

rrhe following comparison of the mineral constituents of
taro and potato may have some interest. The large propor
tion of the valuable phosphates in the taro is the most inter
esting point to note.

---:0:---

NOTES OF TIlE J{OIlALA PLANTATIONS.
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there to make such marked. improvement and to secure such
gains in the yield as are seen in the rain-belt region of Hilo.
Again it is comparatively easy to demonstrate the advantage
of fertilizers in tt moist 01' rainy climate, but it is quite an
othel' th.ing in a dry one.

Indeed so many are the difficulties and drawbacks attend
ing it, and so little seemed to be gained by using it, that
quite a number of the planters concluded that it was about
useless to waste money upon it. Others, however, of a more
persevering nature, have thought, and in the fact demon
strated that a fertilizing substance eould be made that would
be better adapted to a dl'y soil; but while it is evident that
some improvement has been made, it is also very obvious
that nothing on earth can compensate for a lack of rain.
While it is' evidently impossible to expect any prodigious
returns, still it is pleasan~ to notice that the planters there
are not one whit less in earnest, or less determined to im
prove their property, and assist nature in every way that can
possibly be done. One is also pleased to notice that there
is an ail' of thrift, good order, and prosperity emanating as it
were from everythil'lg, and there is noticeable ~L spirit of
model'll progress and enlightenment stamped upon every
inch of this district. Here, too, one finds the best of roads,
the most picturesque of gulches, exquisite little sylvan scenes
in miniature, avenues of choice shac1e trees, with foliage,
flowers and cool shade trees clustering around the houses
both of the rich and the poor alit,e. There seems to be quite a
mania for tree planting here; }lnd if it is kept up. Kolmht will
one day fairly revel in beauty cLl1d be the pride of the I-bwai
ian Islands. Trees are also being planted all around the
Kohala and the Halawa pla.ntations.

But to re'tllrn to fertilizers and tllltivation of sugar
cane. It mllst be admitted tbat Kohala is IlHt1\ing pro
gress in all of these directions, and if it is not so great a
success as could be wished, it is sllfiieieut, one would suppose
to give some eneollragement. III making expel'il11ental tests
with fertilizers the Kobala plantation ~8e1lJS to have met with
most decided success. I-lere n speeial fertilizer was used
which was prepared expressly for a dry soil, and has proved
to be well adapted for thi~ climate. On this experiment the
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alternate rows of cane in one field were subjected to a process
of fertilizing, and when cut yielded five-sixths of a ton of
sugar per acre more than the rows that were not fertilized.

The Kohala mill. I should say, is well adapted for making
experiments as there is a chemist on the place, and all the
work is done under chemical control. The Kohala planta
tions are as a general thing, well cultivated and in good con
dition. and should the season be favorable there will evident
ly be a large output of sngar for the coming season.

Mr. T. S. Kay, manager of the Halawa plantation, is mak
ing improvements, both in the mill and plantation work. He
prepares his fertilizers UpOR the place, and mixes them with
manure and the mud from the mudpresses. The object in
mixing the fertilizers with the mud is for decomposing the
fertilizers and also for making it more soluble. It is stated
that when the fertilizer is placed in this moist 8ubstanee it
soon dissolves, and almost instantly becomes plant food.

Mr. Kay has also considerably improved the soil by means
of deep grubbing. The implement for this work lool\:s some
thing like a cultivator, but is called a "grubber," and goes
into the ground about six inehes below the plow, but does
not bring any of the soil to the top of the ground. There
are other improvements seen both here and elsewhere, but
space willlJot permit me to mention them at this writing. I
cannot, however, omit calling attention to the success of the
"Sulphur process "now in use at Nialii, which seems to have
revolutionized sugar making on the Islands.

At Ha\",i some improvements are seen, and among them a
cane shredder, a new sugar dryer and other things. I notice
that the rose-bamboo cane is growing in favor here, and is
doing splendidly. Five hundred acres of it were planted last
year by :Mr. Geo. Renton, and it is being introduced by almost
all of the planters. At HaJawa the advantage of this cane
can be seen perhaps better than elsewhere, for there is at
this place a field planted partly with Lahaina and partly of
rose-bam boo, the difference is very apparent, the latter being
at least a foot higher than tbe former, and stools out much
better. If it stands the drought, it may prove to be a bene-
ficial change. G. O.

Kukaiau, Hawaii, May, 1894.

I
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EDITOR PLANTERS' MONTHLY; Dear Sir :-1\11'. D. B. Smith
of the Manufacturers' Shoe Company of your city having
kindly forwarded me copies of your journal (which I have
read with ·very great interest), I take the liberty of addres
sing you this lettl.3r of inquiry.

1 have long had an idea, that beyond all question the estab
lishment and skilful operation by an expert of a 5,000 or
10,000 spindle Cotton Mill, for the production of cotton
fabrics, would prove a profitable enterprise, and that your
country offers a pecuhar iI).viting field for an industry of this
kind. Am I correct in this surmise of mine~ It is of course 11:•._
necessary for the purpose of this letter that I should say to
you, that having during the past thirty years of my life
devoted my time wholly and exclusively to the superintend-
ing of cotton factories in different states of this Union, and in
Mexico, I may assure you that I am thoroughly familial' with
the machinery labor cost and methods in use for the produc-
tion of all cotton fabrics from the raw material, and so may
represent myself truthfully to be a trained practical expert
in this regard. Besides I have had experience sufficient to
a.cquire a thorough knowledge in the line of manufacturing
woolen fabrics. But, not having the means at hand with
which to purchase and own such a paying pla.nt as I should
wish to operate, I write this letter with a view to obtaining
information that may lead to a finding on my part of a loca-
tion and tt company of capitalists, where and for whom I
could engage to Cl'ect equip and operate if possible a 10,000
spindle cotton mill in an ideal and most profitable way both
to myself and to the owners of the enterprise.

Will you then kindly advise me of what is the outlook in
the direction indicated-or if you prefer will you oblige me
by handing this letter to some one of your capitalists who
would lil~ely become interested in such 'LJ.1 enterprise as the
ma.nufacture of cotton goods in one of the Ha,waiian Islands,
that I may get in correspondence with him, for I would be
more than pleased to furnish estimates of cost of machinery,
and of profits to accrue fr0111 its operation.
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I can fu misb the n, ost sa.tisfactory references of my ability,
character, ete.

Arkadelphia. Arkansas, May, 1894.
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JAMES MONAcH.
Very truly yours,

TUE PLANTERS' MONTHLY.
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[FnOM AN OCCASIONAL CORRESPONDENT.]

The managers of the California Midwinter Exposition have
never sought to convey the idea to the general pnblic. that
the enterprise was designed to compete in tbe matter of size
and general extent with tbe great Exposition lately held ~Lt
Chitago. There has been, however. a natural comparison of
the merits of the two shows, and we can without the least
desire to boast of oue achievements, chtim that ours has not
suffered in the same. This is the judgment of not only visi
tors from the Eastern States and also from EUl'opean coun
tries, lHlt <Llso of those who have visited nearly all of the
gre<Lt Expositions of the worlel. A hLrge share of the foreign
exhibits at Chicago have been brougbt heee, \vhile perhaps
not on so large a scale, still sufficient to give one a very good
idea, and to present a very tasteful and instructive display.

A large llumber of the concessions have bad additions
made to them, the owner::-: having profited by their past ex
perience, and these bave made tbem much more attractive.
Chief among tllese is the Hawaiian concession, this being one
of the l1:lOst attraeti ve features of the Fair. The village was
an added attraction to the exllibit as gi,'en in Chicago, and
has proved a very good drawing c<Lrd. As your readers are
naturally illter8sted i!l this eoncession, a short description
will no doubt be found to be worth reading.

The cyclomm<L building. village and cafe are opposite the
main entrance to the mechanica,l arts building, and therefore
oec.upy H, very prominent position. Some little Idea of the
extent of tbe exhibit may he gleaned from the fact that it
cost over $80,000 to Grect, besides the additional expense of
moving the same from Chi~~ago and ereeting on the present
site, and also the additional loss octasioned hy the fire, before
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it was completed. Here one ma.y get a very good idea of a
burning volcano although he may luwe never visited an
actual one.

Upon entering the building, one has the sensation of being
in a cave with steps ascending to the top. Upon reaching
which you seem to he standing above the crater and looldng
down into a bottomless pit of boiling lava. '1'he illusion is
made more perfect by the constant rising Of sulphurous
vapors and flames. The awe-inspiring scelie is made more
impressive by the appearance on the banks of the lake of a
HawiLiian priest chanting his wierd incantations to Pele, the
Goddess of Fire.

A very pleasaut feature of the entertainment is the singing
of Hawaiian songs by severa'! natives. The scene is a very
picturesq ue one. In the village may be seen every phase of
Hawaiian life on the Islands.

One may here see also the native huts of grass, the f,Lmous
poi of the natives in its natural state, curiosities in great
variety. These latter being on sale by natives. A large
collection of ROyed furnishings, ·kahilis, standards and the
famous feather cloak of the ancient Hawaiian Kings are
shown. Quite a large collection of Island plants and trees
are on exhibition also, affording a very good idea of the luxu
riant growth of vegetation there.

'1'he Hawaiian eafe is also a part of the village, where the
famous coffee of the Islands can be sampled. A personal
trial of the same we mnst confess did not favorably impress
us with its merits, but this might have been due to our not
being up to its high standard of excellence. This part of the
concession is not as well patronized as the others and this
may also having something to do \vith the merits of the
coffee.

A conversation with most any of the natives will prove
quite interesting. A number of them speak English quite
well, and necLrly all of them express thel11~elves a~ being well
contented and pleased v"ith their st,ay here and are quite
anxious that the Fail' should be prolonged. They h..tve hopes
that may visit Europe before returning home.

Your cOlTespondent was shown through their (luarters ill
the village and certainly could tinc1no fault with their aCCOll1-

,I
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8A VING EASIER THAN EARNING.

Within the past few years, as the result of the decline in
the value of produce, we have witnessed a very great reduc
tion in the valuation of land: the law of compensation
rendered it imperative that the equilibrium should be thus
maintained and the continnation of our agricultural system
rendered pOSSIble. No doubt there will be considerable
oscillation before a correct adjustu,ent between lagd-value
and produce-value is reached, but the natural tendency of
things WIll he to settle down to a working level. As regards
sugar, we ca,n hardly believe that the law of supply and
demand will allow it to sink below its present value. Not
that 'lye believe this valuation to be normal; it is, in our
opinIon, clue to artificial methods by whi(~h middlemen are
benefited at the expense both of producer and consu mer. ""Ve
cannot believe tht1t eitiler of these will long continue, wil
lingly, to work merely for the benefit of speculators. who
buy up produce. before even it is reaped, and manipulate it
for their own advantage. The Amel'ican farmer, as well as

modations. Everythin~ was neat, clean and comfortable. Of
couroe the rooms were not sumptuously furnished similar to
our first-class hotels but this of course could not be expected.

Some lIttle trouble had been caused in the village hy sev
eral diseordant spirits, to be found elsewhere; but this has
been remedied by their dismissal. Several of the na,tives ex
pressed disgust at the stories these parties have circulated
since their dismissal, to the effect that they were not satisfied·
and were not well treated. This they chimed had no founda
tion in fact. 'rhey also desired me to state positively that
the paper the signed and sent to one of your local papers,
contradicting these stories was voluntary on their part.

Very little if any drunkeness has so far appeared in the
village. What has taken place was principally amongst the
discordant element already mentioned and disappe;1red with

them.
'l'al\en as a whole the Hawaiian concession is a success in

every way and respects credit upon both the natives and the

management.
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the We$t Indian Planter, suffer materially at the hands of
these speculating gentry; the corn of the one, as well as the
sugar of the other, contribute wealth to the coffers of men
who neither toil nor spin, but who, by subtle means, reap the
advantage, tax the consumer heavily, and just allow the
victimised producer enough of the husks of his own crops to
encourage him to go on. Of course, it would not be sound.
policy to stop the producer altogether, and a nice calculation
just In'leps him above the verge of rum; it is a sweating
system which has been worked to the disadvantage of these
West IllClies for years: many h8 ve been the manipulations,
great have been their gains, and great has been the loss to
which individuals have from time to time, beensubjeeted,
but now that things bave been brought. to the finest point
possible, and turn. as it were, on a hair-pivot, it is time for
tbe producl,r-Eng1isb, West Indian, or American-to en
deavor to escape from the hands of the sweatet, and fo enter
into closer relations with his friend the conSll mer, for mutual
advantage. Molasses. recently sold in Barbados for 11-13,
has been re-sold in the Canadian Ma,rket for 32 cents; into

, whose pocket, we should like to know, did all this difference
go~ It might materially benefit the parties concerned, on
both sides the Atlantic, to find out. It is true that by taking
thought we cannot add OJ'le penny to the real market value
of our produce, but we feel sure that there must be ways and
means of preventmg the lion's shal'eof our earnings from
slipping and sliding into the wrollg pockets.

Again, we would remind our planters that" savin.r; is easier
than eamin,r;." Undoubtedly money is too often spent un
profitably; routine, all clown n, stel'otypecl list, is followed,
from A to Z, without dis~l'lmination. It is enough; routine
has been religiously followed,--notbing has been omitted,
and, therefore. certain results must follo,,,,: hut, unfor
tnnately, J'e~j/(,1t8 are not certain, but even in the sa.me local
ties, on land::; subject to the same climatic influences, irregu
larities of yield prove, that notwithstanding blind elevotion
to routine there has ::;till been il'l'eg'ularity, either as regards
ihe quantity or qnality of plant food supplied, or in the
actual treatment and preparation of the soil itself. Cause
and effect we fear are not sufficiently studied, and ways and
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means not always sufficiently adapted to meet desired ends.
In agriculture, as in all.things else, we must observe nature's
ways, and work in line with them, for upon·these terms only
will she consent to become our servant. We must obey her,
and then will she cheerfully consent to obey us.

'1'he irregularities of yield, varying throughout the length
.and breadth of this island, at the present time, from under
t\VO tons to nearly foul' tons to the acre, are in eL great
measure, undoubtedly, due either to irregular management,
or to irreglliar feeding: certainly, in many instances, to
eircumstances largely under our controL We c,tnnot, of
course, expect that the yield of our fields ,viII be uniform;
there are conditions forbidding that: but wit.h judicious
treatment, based on knovdedge, the law of cause and e1fect
will come more fnlly into play, and yield results-it may be
the coveted half ton pel' acre more-on whieh the profits of
the planter depend.

With regard to agricultural operations, as we have said,
the planter too often snhorc1ini-Lte:o; his intelligence to routine:
he yields up his own judgment in blind obedience to custom,
instead of, like a skilful commander, changing hands to suit •
circumstances, and wisely applying his means to secure his
ends.

One planter spends $16 pel' acre ronnd, and reaps three
tons to the acre-surely an economical st.anelard, which those
who spend £5 to the acre, to get only two or two anel a half
tOllS, may do well to observe; but good as this standard is,
we feel sure that it may be improved upon by discovering
unprofitable field oper~tions, and relying only upon those
processes which experience, strengthened by delily obser
vation, proves to be of money-earning v,t!ue: for in agricul
ture, Cl:-> in other business, there must be collapse unless
mouey-spending runs, on safe and sure lines, in the direction
of money-making: unless'there is profit in expenditure it is
folly to W,l,ste the gains already capitalised.

vYe cannot. IJut think our plnnters are vory remiss in not
meeting more often in their hall for the discussion and con
sideration of agricultural subjeets: much more pleasantly,
much maI'o profitably 'would their time pass, tim:; clI,{ja.'Jerl.
than in the clesnlt~t'y, altogether foreign, nnd even personal



business which somet:imes engages their attention wholly-to
the exclusion of agriculture pnre and simple. For instance,
a discussion on the beneficial results to be expected from the
routine operation of trashing canes would elicit valuable
opinions. We have heard good planters unreservedly con
demn it, and yet dare not omit it b~cause custom is too
strong for them.

On a neighl>oring plantn,tion last year a large portioR of a
field was accidently omitted, the practical result was that
the canes on the untrashed portiol! were actually the finel:lt.
rrhis subject-one amongst many others-\-vould afroI'd the
Soe-iety matter for useful discussion: the arguments, for and
against, would be instructive, and, pethaps, such discussion
might lead us to consider other cheaper and more profitable
methods, such as mulching, and the use of cultivators, which
by eradicating weeds, pulverising the soil and mixing the
manure with it, rimder it more fertile, and enable it to
absorb and to retain a far larger pRr-centage of moisture
than is possible' under the present system of covering hard
banks with the dry leaves of the cane; this "trashing" may
effect a single useful purpose, it may a,fford a certain amount
of protection from heat rays, but at the same time it must
certainly ward off the actinic or chemical rays of the sun,
and interfere with the fertilising influence of our friendly
luminary. At best it is a rough copy of nature, who drops
her dead leaves, but never overdoes it: eertainly, our copious
trashing intercepts the devIl and fine rains and drizzles at this
dry and hot season, evaporation quickly dissipates the
moisture lodged on the trash, and the struggling plantlets
are robbed, stunted, and killed,-deprived of what is to them
veritably life-blood: it takes a, good and steady downfall-a
thing which rarely occurs at this season, to penetrate the
shield of trash with which custom covers and cloaks the soil:
Nor must it he forgotten that this cloak cannot keep out the
hot air: fot' while the moisture is. as we have seen, largely
prevented from reaching the soil, the hot air can readily per
meate through the interstices of the trash and act as a
powerful drier: the tender rootlets are thus, more and more,
compelled to come to the surface, in search of the needed
moisture, just nt the time when they require that moisture
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most: for be it remembered the clumsy_operation of trashing
inflicts injury, downright mechanical injury, which turns
green leaves yellow, and checks growth. Apart from the
inlets for fungus spores thus made, it seems a pity, and
almost against reason, to inflict mechanical injury on a field
of green and vigor~)Us canes with the view of protecting
them. Protection and injury (\.re opposite id~as, and cannot
be reconciled. We venture to hint that this cnstom need not
be pursued while there are at ha.nd more scientific methods
by which the soil may be kept loose, its capillarity increased,
and thereby its moisture, wbile the plant may be im mensely
henefited without injury to a leaf. We believe these argu-.
ments would recommend themselves to our planters at any
time, but much more so in these days when the dangers of
mechanical injury, and of spreadil'lg spores on the dry trash
are worthy of set'ious cOHsideration. In these days we believe
the most sensible and most economical way at dealing with
"trash" would be to burn it in heaps in the fields, but that,
in ordinary times, half-rotted and careful(y spread on the
banks, in the 111 onth of June, \'Ii hen the canes aTe too forward
for the cultivator, it would prove to be a useful dressing-.

Again, in the matter of artificial manures, are we sure that
we are always pnrchasing "Plant Food ~ " We rely upon
analysis, but must not forget that analysis can only give us
an accurate list of ingredients-that is to say of stJ'en,r;th-but
can give no complete idea of ({SSilililafJility. Two substances
may be of equal value as regards strength, (the analysis of
the one may be almost the counterpart of the other) but it
does not follow that they are of equal value as food either
for animal or plant; the value as food depends mainly on the
form in which a substance is presented; a simple exi)eriment
will prove this-bury a pIece of phosphatic rock, and a piece
of bone at the roots of a pot plant, and it will soon be seen
around which the rootlets will cling, and out of which they
will suck life and sustenance.

These views we present tentatively, not as criticisms of
existing methods, hut rather as suggestions to induce plant
ers themselves to beeome critical, and so, eventually, to im
prove upon existing practice.

There is life in movement: we dare not stand still; and

-------._------------
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The use of artificial fed ilizers has increased rapidly during
the last ten yea,rs. As vast as is the am-ount of money an-
nually expended in this direction, it is safe to say that the .
amount of money annually spent for eom mercial fertilizers ~j
might be made to yield greater returns by from 50 to 100 per ~I
cent. if the requirements of suil and m'ops are more carefully ,
studied and more understood, or even if the knowledge already il
gained were more fully utilized. When we apply manure, 'I
ashes 01' artificial fertili;r,ers to the soil. we do so chiefly be- Ij
cause of the plant food which these materials contain. Now, I,']

if we could supply just what kind and amouut of plant food
whicp a certain crop requires for any given soil, then the 111

money 'would be used to the greatest advantage. There are !!

many difficulties -in the way of solving the problems which
111 ust be solved before the best results can be obtained, but
there is no excuse for failure to use what fact are already

established.
:Most impoverished soil need potash, phosphoric acid and

nitrogen, and it is these three substances that are bought
when any of the fertilizers now so extensively used are pur
chased. In establishinfi a definite com biuation of these three
elements of plant food which shall give the best results. the
object is to get substances which contain these essential forms
of plant food and mix them in varying proportions, noting re
sults, determining in every case the yield on lanel without
manure of any kind as a standard, and finding the increase
due to each fertilizer used. Of some 500 tests recently made
hue in New England, the following results were obtained.
One dollar worth of prepared commercial fertilizers has in-

upon us re~ts the necessity of solving the problem how to
make sugar pay at its present priees: make it pay we must,
in the interests of the entire community, and that we can
only do by endeavoring to avoid, as much as in us lies, waste
of time, labor, or capital; and all .unprofita ble measures.
_ Barbaclo8 A gricultu'ml Gazette.

---:0:---

HOTV THE ·VALUE OF COM~MERCIAL FERTILIZERS
MAY BE INCREASED.
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BEET SUGAR IN .AlllERICA.

creased the valne of crops over the natural capacity of the
soil to a value of $2.34. rrhus the great value of commercial
fertilizers is at once seen and their utility cannot fail to he
appreciated. These use is destined to increase annually, be
cause of their immediate and highly satisfactory results. and
because their compact and concentrated form renders them
easy to transport. But m:ers will act for their own interests
by acquainting themselves with the character and require
ments of the soils. rrhe manufacturers of the excellent fer
tilizers OIl. the market cannot do it all. They furnish the
fertilizer, but they cannot furnish the brains to use it; and the
more intellJgence is exercised in their use the better will be
the result. ALLAN ERIC.

Boston, Mass., May, 18!l4.

The Western Beet Sugar Company report as folIows:-We
give below the total figures to January 14, when the mill
shut down. Total for season 1893:

Hours mill run . __ . _ 2,479{
Tons B~et received and cut. .. ___ .. 65,396·~

Tons Sugar produced and packed. 7,769i

We have 12,000 acres contracted to sugar beets for the
current season of ]894. Of these 12,000 actes, 2,500 are con
trolled by the factory and 9,500 are put in by independent
parties. The Utah Sugar Company report under date of
January 15th, ]894: We have just finished our operations
for 1893; have eut 26,000 tons of beets, from which we have
made 3,887,100 pounds of granulated sugar, and have left
over in tanks to be worked up next season 355,000 pounds
more. We had planted about 3,000 acres of beets, 2,700 of
which were harvested, or an average of ten tons of the acre,
the lwerage test of beets being 11.64; average pel' cent. of
sugar extracted about 7; this being our third year and the
first season that we have had enough beets to give us a ninety
days run. Ollr prospects for the next season are extremely
good; farmers are taking hold of the industry with renewed
vigor, and we shall profit by their experience in having a
larger amount of sugar in the beet. Much has been said

,I'
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CULTIVATION OF COFFEE.
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Coffee has grown on e.ach of the Hawaiian Islands for the
past sixty or seventy years, and whereever planted and well
cared for, it has generally yielded abundantly. On Oahu, Mr.
Manini had a grove of trees at the head of Pauoa valley, and
Chinamen also had another grove at the head of Manoa
valley. On Kauai, several foreigners-i.ncluding Messrs.
Rhodes, Titcomh and Wundenberg-located at Hanalei, and
made preparations to establish large plantations at Hanalei,
which appeared to he a most favorable locality for the busi
ness. The trees grew finely and during the cropping season
their plantations afforded as handsome a sight, with their
bright green leaves, white flowers, and red berries, as was
ever witnessed in any coffee country. But the blight came
and invaded the valley, killed the trees and compelled those
engaged in the enterprise to abandon it, and seek some other
venture. And yet coffee trees may be found to-day; in many
of the vallies of that island, bearing abundant crops. Had as
much been known then about the antidotes to the blight as
is now known, possibly these early efforts might have proved
more successful.

The same experience with the blight was encountered in
Kona, Hawaii, some years later, wh'ich rliscouraged those in
terested in coffee cultivation, but owing to the higher eleva"'
tion of the lands there cnltivated, many of the trees escaped
permanent injury, and have continued to bear irregularly,
and in some places to yield better crops than in others. Sev
eral years ago, there were a number of large trees on the
premises of the Catholic mission at Rilea, Kau, which bore
abundantly, and were rarely without berries. In size the
trees were over thirty feet high, and always.appeared. healthy
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about irrigated beets, and while it may be that it takes the
soil longer to become educated it is nevertheless true that
with irrigation the crop can be controlled, and we are sure
that we shall arrive at as good results as any obtained in this.
country.-Willett & Gray's Circular.



a.nd thrifty, indicating that SOllle localities are better suited
than others for their cultiv::ttion.

As much attention is now being paid to coffee culture, and
many inquiries are made respecting locations and methods
for starting in this branch of industry, the following pages
have been compiled to furnish information to such as have
had no experience in this business. In minor details, proba
bly no two phtnters will agree exactly regarding the best
course to pursue; but it is clear that with a full knowledge
of the latest and best methods practiced in coffee countries,
any person engaging in this pursuit cannot fail to meet with
succe::iS, if he uses ordinary jndgment in carrying out the
details. It must not be forgotten, however, that the coffee
tree requires four years of care and cultur.e, to bring it to the
bearing age, when the crops will annually increase, in pro
pOl'~ion to the care which has been best.owed on them; and
during this four years' term the planter should lmve some
means of supporting himself and his enterprise, without em
barrassment. And It is well to remember at the start that
a small fa.rm well tilled will be more profitable than a la.rge

one poorly kept.
Suitable land is not always obtainable by purchase, nor

even by lea.se on a long term; bnt if secured in the latter
way, in some cases it can be purchased before the term of
lease expires, and such privilege should always be provided
for, when' possible. Some government lands now leased, can
no doubt be purchased by the holders, as it is the intention
of the government to make such provision. After securing
the land, the first work in the line of cultivation will be to
star~ the young plants, and just here the planter should make
sure that he follows the best experience-such as has been
tried and proved successful in other conntries. To this end
the following pages are devoted:

N URSERIEs.-For this purpose a patch of gently sloping
virgin soil should be selected, warm and dry, but close to
water, soft, and not richer than that to which the plants will
be subsequently transferred. The seed beds may be some
what shaded, hnt not so as to entirely exclude the snn, nor so
that the shading tree gathers rain and sends it in streams up
on the beds. Th~ seed-bed is cleared of all but the largest
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stumps, thoroughly dug to a depth of nine to twelve inches,
and made very friable. The beds are slightly raised to pro
mote drainage, and are divided by paths into narrow strips.
A deep trench is cut above the bed in an oblique direction, to
prevent damage by rain apd wash.

1'he seeds are sown in rows six to nine lilChes apart and
about two inches deep. The seeds are strewn about one inch
apart, lightly covered with mould, and shaded; a cheap and
efficient shading may be secured by laying branches across a
light· framework. Watering must be done in the morning, or
toward sunset. A bushel of seeds should give 20,000 to 25,000
of good plants. .

rl'he l1lHset'i'es proper are prepared much in the same way,
but not shaded. When the plants have two to four leaves
(exclusive of the seed leaves) they are carefully loosened, and
transplanted, in damp, clollc1y weather, from the seed-bed~ to
the nurseries, and placed ten to twelve inches apart. Care
must be taken not to don ble up the tap-root, and not to leave
a space for water to accumulate and rot the roots. If the
tap-root is very long, it is best shortened by an oblique cut,
and it soon shoots again.

When transplanting from seed-beds to nurseries is not
practiced, the plants are left in the seed-beds until larger; but
the best authorities strongly recommend the former plan, as,
by checking the g;:i)wth, the young wood becomes hardened,
and better able, wht:. ; finally planted out, to resist insects and
uhfavorable weather.

A practical suggestion for preventing young seedlings being
eaten off at the surface of the ground by grubs, is to lightly
wrap around a piece of paper about three inches broad, where

. the stern joins the root, on planting. In about a year the
plants are ready for transfer to the permanent estate, which
is meantime being prepared for their reception.

It is remarked by Hull that in (Jeylon, a,bundant supplies
of coffee plants of all sizes are generally to be found growing
wild III the forests. rrhese plants having grown up in the

• shade, are generally lanky and straggling, and consequently
require, before being planted out on the estate, to be "stumped,"
i.e., cut down within six inches above the roots. These stumps
are then very iRdependent, and usually come on well, throw-
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ing out shoots within three or four weeks from the time they
are put in the ground. The best size of stum ps is the thick
ness of a common penCll, these throw out shoots and take
root more quickly than larger plants, while those that are
younger and thinner are more hable to be burnt up by the
sun, should the' season be 1110re than usually dry. Whel1
plants can he obtaini,lble in this way, a nursery is but little
required; but in case the planter should not be so fortunate
as to find his wants thus supplied, it will be advisable to be
gin making a nursery at once. The best time of the year for
this is when you can get fresh coffee seeds fro111 the new crop.

A bushel contains about 40,000 berries of cherry coffee, and
as most berrIes contain two beans, the num bel; of seeds will
not be far fro111 80,000; but allowing ten per cent. for pea
b,erries and iniperfcct beans, about 70,000 plants should be
obtained in the nursery from one bushel of parchment.

Seeds should be selected as far as possible from healthy
trees only, and should not be picl(ed until fully ripe. The
seeds are better not washed, bnt may be shaken up with wood
ashes to dissolve the saccharilfte pulp adhering to them, and
thus prevent fermentation. 'They should then be slightly
dried, when they will be ready for the nursery.

The seed-beds should be dug up to the depth of a foot, all
roots and stones being picked out. '1'he surface must be nicely
smoothed over, whRn the beans may be placed in straight drills
and at equal distances from each other, being then slightly
covered with fine mould. Over this a layer of rotten leaves
may be spread two inches thick, the bed being then well
watered at least one every three days; if the weather is dry.
In about six weeks the seeds will begin to force their way
above the ground and to send a root downwards, and the layer
of decayed leaves may then be gently and carefully removed.

Where the nursery is made in virglD soil, manure will be
unnecessary, and indeed is better dispensed with, as being
calculated to introduce grubs likely to prey upon the seeds;
but in old nurseries, after the first year 01' two, manure will

be required.
The seeds may be' put in about one inch apart at first, the

plants being afterwards, as they increase in size, thinned out.
The beds should not be more than three and one-ha~f or four
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feet wide, so that a person standing on either side may be
able easily to reach the centre, without stepping- off the foot
path. Weeds ean thus be easily pulled out, and the beds
watered without any mischief being done. They may be
either raised above the level of the surrounding paths, or the
reverse, each method having its advantagesin different local
ities. In damp situations the beds should be raised for dryness,
while in very hot localities they should be depressed in order
that they may retain, as much as possible, of the moisture
they rec.eive. Some planters prefer beds made perfectly level
and surrounded by raised borders 01' "bunds" to admit of their
being irrigated at pIes-sure. 'rhe drawbacks to this method,
however, are, that the rush of water when it is let in carries
the seeds in a heap before it, and also that the water after
subsiding is apt to leave the ground hard and stiff. When
onee the plants have taken root and are well above ground,
irrigation is the cheapest and most expeditious method of
supplying them with moisture, and is not so objectionable
except where the soil is inclined to he stiff and clayey.

If the plants are intended to stay in the nursery for a
second or third season, they should be allowed space. and be
at least three or four inches apart. If grown in straight'rows
at right angles, it will always be easy to ascertain the num bel'
of plants in each bed by measurement. Thus a bed three
and one-half feet wide by twenty-eight feet long, with plants
at four inches apart, would contain about 1200, or sufficient
t . ~over an acre, planted at six feet by six feet.

'1'he soil of the nursery is just as well not to be too rich, other
wise the plants will be apt to suffer from the change if put
out into one of poore! quality. Some planters are strongly
of opinion that the seedlings should be brought up in the
same soil as that in which they are afterwards to dwell, and
that, consequently, plants brought from a distance are less
promising than those raised on the spot.

PLANTING.-When the holes have been duly prepared, the
young- plants are removed from the nurseries with the same
care l'tS they were transphwted to the nurseries from the seed
beds. For taking up the phnts, an ordimtry prong is much
superior to the spade-bar; handpulling must be rigidly guard
ed against. The fibrous roots of each plant, as taken up, are
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carefully pruned off to about four inches, so that they may
Jlot de doubled up in the planting; the tap-root is also short
ened to about nine inches by a deep sloping cut, for the same
reason. A ball of earth should surround the Toots, and if the
plants are to be exposed to the air fOT more than a, few
minutes, the roots should be covered with wet moss 01' some
other damp material.

A dull cloudy sky should be chosen whenever possible; in
bright sunshme the plants would all be burnt up. The plants
are carried in batches on trays to the estate. 'l'hey are placed
in the ready prepared holes by hand, great care being taken
that no roots are doubled up, that the plants are upright, and
that th9Y are no deeper in the ground than they were before.
In treading the earth round the plant, every precaution is
necessary to prevent leaving holes for the accumulation of
water round the roots. The surface should be made firm and
as level as possible. On a steep slope, the outer edge may be
made slightly higher theLll the inner to check the effect of
wash; hut in subsequent weeding, it will be necessary to guard
against exposing the lateral roots.

1'4ere is some diversity of opinion as to the size and age
most suitable for putting out nursery plants. When dull
rainy weather can be depended on for some little time, nursery
plants of the second year are the most satisfactory. Plants
of one season only are two tender for the operation. Under ~
ordinary conditions, and with due care, no serious loss of
plants should be incurred in this way.

A novel plan, which may be adval1ltageously adopted illl
small plantations, is one resembling the method of planting
cinchona. A number of calabashes aTe deprived of their small
end and emptied of their contents; into these the seedlings
are placed, gradually exposed to the snn as they grow, and
finally planted in the caJabashes; the latter soon root and
form manure for the plants.

A plan that has been much followed, is the substitution of
"stumps" for nursery plants. Plants that have been in the
nursery foi- about three years are dug up and pruned back,
leaving only about six to eight inches of stem. They are
hardier and safer, in a general way, than whole plants, more
especially in uncertain weather. They will strike readily,
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even without rainfaJl for some little time after being put in, 
provided the ground has become sufficiently moist to prevent 
their being burnt up; but they can not be llsed with success 
in districts where a long pel'iod of drought may be expected 
to succeed the wet season. The planting is performed in 
the usual way. '1'he plants send up several shoots from the 
parent stem; of these the finest is retained to form the future 
tree, and the rest; are pulled off cCLrefully. The shoot that is 
left grows rapidly, but hom the way it springs from the stem 
it is liable to be accidentally broken off, either by a high wind 
or by the weeders. The crookedness of the stems of stumps 
from native gmwn seed renders them very inferior; the best 
size for stumps is the thickness of a common pellcil. 

DIBBLING.-Where the land is very rich and frIable, holing 
may be replaced by the less expensive plan called "dibbling." 
It i~ performed in two ways:-l. By the aiel of the spade-bar 
is made a sufficiently dee!? hole, into whieh the plant is drop
ped, and secured by treading the earth lightly around. 2. A 
patch of ground measuring about one foot each way is 
thorough1y loosened, without the soil being taken away; in 
the disturbed earth a hole is made with the hand, the plant 
isillserted and trodden around as before. 'l'he latter method 
is preferred. Dibbling is (mly practicCLble in exceptional 
cases. It is. mQreover. open to objection, as a hole is often 
left, in which w~tel' accumulates and rots the plant, and the 
roots are more liable to injury than in ordinary planting. On 
the other hand, very much lahor is saved. 

STAKING.-When "'''\ plants are exposed to wind, they 
should be provided with supports as Room as they are ten or 
twelve inches high, and present a resisting surface. In 
moderately sheltered situations, staking combined with their 
low topping ought to be sufficient to secure the stability of 
the plant; where they are not, the situation has little to 
recommend it for coffee culture. 

SlIADE.-This is a consideration of great importance, and 
the opinion now genera.lly adopted is, that the wholesale 
felling of the forest, in some places. has been altogether a 
mistake, and plantations which are now extinct might 
still be flourishil~g, had the forest shade been, a.t least, 
partially retained. 
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rrhe history of coffee eultivation in the East proves that, 
in hot climates, and where prolonged seasons of drought 
may recur, coffee will not flourish permanently, except under 
shade. In a state of nature, the plant almost universally 
affects shade; this is the more remarkable that the seeds are 
deposited by WIld animals and bird::; as freely on open grass 
lewd::; as in forests. A suspicion that the borel', leaf-disease, 
and other immediate eauses of decay, are only induced by the 
weakened 'state of the shrubs, consequent upon their ex
posure to lengthened periods of drought, is supported by the 
fact that where shade trees are found standing upon an 
abandoned est.ate. they are surrounued by a surviving rem
nant of coffee bushes. 

'1'he question as to where shade is necessary is one of 
climate; it is not universally beneficial. '1'he advantages 
to be derived from it in very hot climates, are: Diminished 
exhaustion, and consequently increased longevity of the 
plant; reduced cost of CUltivation; a conservation of the 
nutritious properties of the soil, and an actual increase of 
them, as the cover given to the ground causes the surface 
vegetable matter to decay more rapidly; and, provided the 
shade-furnishing tree be a. subsoil feeder, the shedding of Its 
leaves will yield a positive gain of surface matter, which the 
roots of the coffee tree would otherwise never have reached. 
The only drawback to shade would seem to be a diminished 
yield of eoffee; but this is atoned for by the increased lon
gevity of the plants. 

PRUNING.-'l'he kind of pruning first required by coffee 
bushes i::; that known as ,; topping." 'l'he age and height at 
which this operation is performed depend in a great measure, 
llilon local CIrcumstances; the question is also a much dehat
ed one. The object of topping or removing the top of the 
bush, is to restrain it::; upwa.rd growth within convenient 
limits, a.nd, ,L8 <L natural consequence, to strengthen and con
centrate it~ la.teral growth. 

According to Sabonadiere, topping is commenced, in 
Ceylon, at the age of twelve to eighteen months, the max
imum height being fOl1l' feet, sometimes being reduced to 
two feet. Ue prefers to postpone the operation till the 
shrubs have borne the maiden crop, even though extra stak-
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ing is required to withstand the wind. His plan is to remove 
the two primaries at the required height, lJy a sloping out
ward cut close to the stem, and then to remove the top by 
an oblique cut, so that the stumps resemble a cross, and a 
firm natural knot remains to guard against the stem splitting 
down. 

Some p1anters contend that the plants should be topped as 
soon as they have reached the required height, when the soft 
wood is easily severed by a pinch between the finger and the 
thumb. In Natal, the shrubs are topped either at their full 
height foUl' and half to five feet, or at three feet, allowing a 
sucker to grow up on the weather side to conJplete the 
height. The latter plan is preferred. There is much advan
tage gained in limiting the height to five feet; Bot only is the 
crop gathered more easily and without damage to the tree, 
but it is actually heavier, and the shrubs are more readily 
made to cover the ground. . 

rfhe first result of topping is to induce the growth of a 
number of shoots, the removal of which is called" handling" 
or "searching." 'rhe first to appear are vertical suckers or 
" gormandisers" from under the primary boughs; these are 
immediately rubbed off without injuring the bark. From the 
primaries, spring secondary branches, in pairs, and at very 
short intervals. All such appearing wIthin six inches of the 
of the main stem are removed at once, so that a passage 
of, at. least, one foot is left in the centre of tlle tree, 
for the admission of air and sun. The object of pruning is to 
divert the energies of the tree from forming wood, and to 
concentrate them upon forming fruit. The fruit of the cof
fee tree is borne by young wood; and as the secondaries are 
reproduced when removed, they are cut off as soon as they 
have borne, and a constant suceession of young wood is thus 
secured. In order that this may be regular, and to avoid 
weakening the shrub, the secondaries that grow outside of 
the foot space are left on alternate sides of the primaries, 
their opposites being removed each year in turn; thus one is 
growing while the other is hearing. 

The one point in view must he the equal development of 
the tree, and the yearly growth of as much as it will bear, 
uut no more. Branches must not be allowed to grow into Of 
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cross each other; if two or more secondaries spring from OlQe 
spot, the strongest only must be retained; where a gap 
occurs, tertiaries may be trained to fill it, in the same way. 
When practical, the bushes should be "handled" twir-e be
fore the crop; and the pruning should be commenced im
medIately after the crop :md finished before the blossom 
comes out. Should that be impossible, it must be suspended 
during the tbree or foul' days of blossom time, and toen be 
carried to completion. When it is evident that the crop of 
a tree will exhaust it if allowed to mature, a portion of it 
must be sacrified by pruning. The loss thus occasioned is 
more apparent than real. In very prolific seasons, much 
fruit is wasted for lack of labor, and the trees are unneces
sarily overtaxed, and bear poorly for sometime afterwards. 
Everything should be done to ensure regular and even crops 
before rem oval. . 

Regular and systematic pruning is one of the first essen
tials to successful coffee culture; where plantations have 
been neglected on this score, they must be very gradually re
duced to propel' condition, by sawing out the cross branches, 
and opening up the centre of the trees, in the first yea.l', and 
tbinning out half the remaining wood, in the second year . 

. HARVESTING.-The clusters of buds which duly make their 
appearance are, at first, little dark green spikes, as they grow 
they become stra"Y-colored, then under the influence of a 
few showers, almost white, and finally burst into snowy 
blossoms. After a day 01' two the flowers turn brown anel 
fade away, the more gradually, the better. While the bloom 
is out, rainfall is unwelcome; but after it has" set," a shower 
is beneficial. The pistils of the flowers soon assnme the form 
of berries, gradua1ly growing and changing their color from 
dark-green to light-yellow, w~lJ.ich finally deepens to reel. As 
soon as a sprinkling of reel herries is seen, picking should 
begin; it will continue as long as any berries ripen, say two 
to three months. '{'he berries, 01' rather cherries, must not 
be picked until fully ripe, as indicated hy a deep purplish
crim~oB color. 

As the crop rarely or never ripens all at once, two or three 
pickings are required, the second being the principal one, 
while the others are rather gleanings. Each 111ature cherry 
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should be picked separately off its stalk, and never stripped 
off; the cherries as picked are dropped into a small bag, say 
eighteen inches square, suspended from the neck; these bags 
are emptied into two and a half or two bushels sacks placed at 
intervals, on the paths. 

If allowed to get overripe, in wet weather the cherries are 
liable to burst and drop the beans, or to fall off bodily; nn 
clean ground, much may be recovered. In hot weather, the 
cherries are more likely to dry up and hold on to the trees. 
In order to convey the cherries to the curing house, a great 
saving is effected, in long distances, by running them with 
water down galvanized iron spouting, made in eight feet 
lengths, laid with even gradients and curves, and duly secur
ed. '1'he cherries are dispatched from cisterns, to which the 
due proportion of water is admitted; provision is made for 
collecting and utilizing the latter at the works. 

As it may be instructive and of interest to the readel's of 
this pamphlet to knovv how coffee trees are cultivated in 
other countries, the following extracts are inserted, having 
been culled from recent reports of American consuls resident 
in Mexico, Gm1ttLmala., Brazil and other countries: 

COFFEE CULTURE iN JJIEXICO. 

In regard to coffee raising in Mexico, Maj. J. D. Warner, of 
the city of Mexico, says, in the Mexican Tmder, under recent 
date: 

Coffee raising in Mexico is yet in its infancy, but it pays from 100 
to 200 per cent. on the capital invested, the .Mexican coffee being of a 
superior quality and ranking among the best in the world. Coffee is 
worth at present, at the plantation, 20 cents per pound, while the 
annual cost of production averages 0111y 7 cents per pound, the coffee 
being sold for cash only, and never commis;.:ioned out to find a market. 
Good cotree land with an exceptional title can be bought for from *5 
to *100 a11 acre, according to location and condition, alld an acre will 
grow 600 to 1000 trees. 

He ~tate'3 that the coffee plantation:; of Mexico Me never 
attacked by any disease or parasite; but in a docnnlent pub
lished by the Department of Industry and Commerce of that 
country, in 18S3, among other insects injurious to the coffee 
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plant, one, the gallina ciega, is mentioned as attacking the 
roots and doing much damage to the plant. 

The altitude recommended for the establishment of plant-
. ations is from 1000 to 3000 feet above the level· of the sea, 

and such localities are the healthiest to be found in the 
tropics, being' above the level where yellow fever and mala
rious diseases usually prevail. 

The gathering ot the crop is largely dOlle by women and 
children, and labor is not difficult to obtain. Major Warner 
states that the average of wages paid in the coffee raising 
districts is 431 cents per day. 

Senor Romero, Minister of Mexico in the United States, in 
a work on coffee culture published in 1875, estimates the 
cost of each coffee tree, four years from planting, at about 11 
cents, including price of land and wages; that the tree in its 
fourth year will yield two pounds of coffee, whiCh, at a mini
mum price of 10 cents, makes 20 cents per tree. The expense 
of gathering and preparation for market he puts at 5 cents, 
thus leaving a net profit of 15 cents pel' tree. With 1000 trees 
per acre, the net profit per acre is seen to be $150 for the 
fourth year. 'l'he yield increases, ordinarily, to the seventh 
or eighth year. 

The following remarks and directions in relation to coffee 
planting in Mexico are taken in substance from the govern
ment publication referred to above, and may, with some un
important modifications, be applied to the cultivation of 
coffee in all countries that produce it: 

CULTIVATION IN l\:lExICo.-The soil most genemlly suited for 
eoffee plantations is a friable, sandy, or even gravelly, though 
the presence of clay in considerable amount is not objection
able, when the drainage is good; but soils that retain stand
ing water, or those formed ehietly of alluvium, while they 
produce vigorous trees, do not yield coffee of good quality. 
'rhe best soils a.re sufficiently deep to allow the roots to pene
trate vertically to a distance of three feet or more, and should 
not rest on a, substratum of solid rock or impermeable clay, 
as the moisture would be t.oo lon~ retained, and the plants 
i nj ured. For this reason it is alwayt; advisable, in selecting 
gronnd for a coffee plantation, to mahe sIJre that the above 
conditions, as nearly as possible, exist; otherwise disappoint
ment and failure may result. 



It must not be supposed, however, that moisture is not
necessary for the healthy growth and production of plant and
fruit; for unless there is abundant moisture afforded by nature,
in the Wf\,y of rains and dews, artifiCIal irrigation will be
needed. The essential thing is that the moisture pass freely
through the soil and not be retained staladil1g about the roots
of the plant.

The best planta.tions are made on virgin soil, from which a
forest growth has been removed by cutting the trees and
burning the branches and undergrowth on the ground, as the
ashes are an excellent fertilizer, w hose properties are lasting.
Hillsides are usually selected to secure better drainage, and
eastern exposures are preferred, though not essential to the

, growth of productive plantations. Next to eastern, the west
ern slopes are preferable, as on either of these the growing
plants are not exposed all day to the direet rays of the sun,
as is the case with northern and southern exposures.

Many planters are of the opinion that burning over the
ground injures it, and no doubt this is the case if the whole
forest growth be burned, as is sometimes done, hut when
only the branches of the fallen trees and the undergrowth are
consumed by the fire, the general opinion is that the ashes
are v~Lluable as a fertilizer for the coffee plants. In Brazil,
the fallen trunks of sueh trees as make valuable timber are
sawed by hand by gangs of men, who go about the country
fOl' that purpose, since saw-mills are scarce, and the transpor
ta:.tion of the heavy hard-wood logs would be almost impossi
hIe. Some of these woods are almost as hard as iron, and the
sawing is difficult and very slow.

The plants for the future plantation are raised either on
the spot where they are to grow, or in seed-beds, to be after
wards transplanted to their permanent place. The latter
mode is that most generally preferred, as by it plants with
out defect may be selected, and of uniform size, which is not
possible under the former system.

If the former method be choselll, however, the ground,
cleaned of all growth, is staked off in lines, in which the
seeds are planted, a few to each hill, at from six to eight feet
apart. The rows are not so far apart as the hills, for these
are arranged in the quincunx order-that is, three hills form
the vertices of a.n equila.teral triangle, two of them being in
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one line and the third, or vertex of the triangle, being in the 
next liue. 'l'his arrangement gives each plant the same root 
area as to every other one, and in situatiolllS when the plough 
can be used, allows cultivation in three dil'eetions. Of course 
the soil where the seeds ar!3 deposited must be thoroughly 
and deeply stirred. This is done hy long, sharp spades, made 
especially for the purpose, and the holes are dug some two 
feet square and to about tbe same depth, in order that the 
roots may easily penetrate the soil in all directions. The 
earth removed from the hole is so replaced that ·what was at 
the top shall be at the bottom. 

As the young phmts need to be protected from the burning 
rays of the sun. banana plants, which are of very rapid 
O'rowth are set at the centers of the tt'ianO'ulal' spaces' or as b • 0' , 

the banana propagates so rapidly and is so difficult to extir-
pa.te. when the coffee plants require th.e whole ground, many 
prefer to plant the wild fig, or some other plant easier to 
eradicate. In Brazil it is usual to plant a kind of tall coarse 
pea, called ,r/uando, which shades the ground effectually, pre
vents the soil from washing away, and is allowed to fall and 
decay on the ground. This plant is selected because it is 
rich in potllsh and affords excellent manure for the growing 
coffee plants. 

As the ground rarely admits of cultivation with the plow, 
the soil is kept free from weeds by the use of heavy, sharp 
hoes, and the bushes that spring up are cut down with mat
tocks or grubbers, all the work being done by hand. During 
the first season, particularly, it is important that all weeds 
and grass be destroyed before going to seed, thus preventing 
new generations from appearing in subsequent years to in
crease the labor of cultivation. 'rhe burning of the bush. on 
the ground, in the preparation of the future plantation, des
troys many seeds that would otherwise produce weeds. 

After the seed is planted, if no rain. falls, irrigation will be 
necessary to prevent the earth about the germinating seed 
from drying, as in that stage moi~ture is neces8ary to the life 
of the embryo plant. Cctl'e should be taken that the irri
gation be not excessive, as too much water is a~ injurious as 
too little. After the roots have formed and penetrated deep 
into the soil, the plant resists drought more easily. Of course, 
if several seeds germinate, the most vigorous plant is pre-

1& 
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served and the rest removed, after a short time, or before the 
roots of various plants have become mingled together, so that 
in removing the others the root.s of the one selected to remain 
shall not be disturbed. 

The propagation of the plauts in seed beds, whicb, as h~s 
been said, is the course usually pursued, is as follows: A spot 
of ground of the same qua,lity as that of the proposed planta
tion is selected; 'since, if the seed bed be more fertile than the 
soil of the plantation, the young plants will start off with a 
vigorous growth, which will be injlll'iously checked by trans
planting to a soiLless rich. At the same time, the seed bed 
should not be lacking in the elements of vigorous growth, as 
puny plants rarely become vigorous, even when removed to 
a very fertile soil. Very much, then, depends on a proper 
relation of fertility between the soil of seed bed and that of 
the permanent plantation. 

The location of the bed should be such that it will receive 
the rays of the sun during the forenoon, and remain in com
parative shade after midday. rrhe seed bed is thoroughly 
prepared by stirring and inverting the soil, and the seeds may 
be planted in ridges ot' in boxes set in the ground. having not 
less than ten inches of earth. Seeds that are perfectly sound 
and regular in shape and size should be selected and planted 
about two and a balf inches apart. They should be covered 
with vegetable mold to the depth of about three-fourths of an 
inch. and the whole seed bed well sprinkled from a watering 
pot immediately after th43 pJanting. 

All grass and weeds must be carefully removed from the 
bed as they appear, and the earth watered whenever it ap
pears dry, which is best done late in the afternoon. Fre
quent light sprinklings, which keep the soil in an even C0n
dition of moisture, are preferable to profuse watering at long 
intervals, which makes the earth alternately too wet and 
too dry. 

The young plants begin to n,ppeae in about a month, and 
in ten 01' twelve months are ready for transplanting. being, 
at that age, from twelve to sixteen inches high. rl'he banana 
or other plants· intended to shade the young coffee trees 
should be set outbefore the transplanting of the latter, and 
given time to become large enough to furnish shade from 
the first. l'he cultivation of the new plantation will consist 
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in keeping down the weeds and grass, and if these shouI"d 
grow to considerable size it is better to cut them down, 
allow them to dry, a nd burn them in piles, than to cover 
them with earth. Many insects and their eggs, or larval, are 
del::ltroyed by the bmning, that would not be l,ilIed by bury
ing them. 

The transplanting is done when the ground is moist from 
recent rains, and if a ball of earth be taken up with the roots 
of the young plant, it will start oft more quickly and vigor
ously in its new place. If the plants destined to furnish 
shade have not been previollsly planted, it .. will be necessary 
to stick a branch with leaves in the ground beside the young 
plant, so as to shade it until it takes new root; but these 
branches should not be left there longer than necessary, as 
they become the breeding place of insects which are injurious 
to the coffee plant. 

If the roots of the plants are torn in removal, they should 
be cut obliquely and smoothly above the wound. The plants 
can be conveniently carried from the seed bed to the planta
tion in large haskets, whose bOttOluS are covered with moist 
earth. The direct rays of the sun should not be allowed to 
fall on the plants during their transportation and planting. 
The plants should be set at the same depth as in the seed 
bed, and the ground about them watered in the afternoon of 
the day of transplanting. 

In addition to keeping the new plantation free from grass 
and weeds, the suckers or shoots which will push at. the base 
of the plant should be removed, as well as all diseased 
Branches and such as lie on the ground. Some of the plants 
will die, and these must be replaced by the most vigorous 
ones from th~ seed bed. 

Some planters think it best to pinch off the terminal buds 
of the top boughs when the plants have reached a height of 
five or six feet. rL'his is to prevent the tree from growing 
too high for the convenient gathering of the berries. Others 
belieye that this process injures the quality of the coffee, an 
opinion apparently ill-founded, ::lince the gen~ral practice is 
to top the trees, which makes them more stocky and the 
lateral branches stronger. In the fores.t, surrounded by 
other trees, the coftee tree grows tall and produces but 
little. (To be Continued.) 

• 
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SUPPLY AND DEMAND. 

All are needed by each tJtie ; 
Nothing is fair or good alone. 

281 

If men engaged in trade and commerce were more tnindful 
of the laws governing their calling there would be fai' less of 
friction and bettei' results fron) theit labor. Few study the 
relation of supply to demand; and then wonder why their 
business is unp1'oductive. For III stal'i be , there is a strong sen" 
titnent in the cauned goods trade against publishing statisti
eal infol'n1ation showing, in their proper relation, production 
and requirement. The l'esult 1S general ignorance of the 
sit.uation, markets Hable to suddeh and extreme fiuctuaticms, 
false reports, and genetal demoralization. 

The author of "The Political Economy of Natural La.w," 
H emy vVood, re111inds us that "Supply is positive and demand 
negati ve. All negatives are seeking for satisfactio11 and com
pleteness in their cOl'responding positives. All positives are 
waiting to bestow themselves. These two· principles never 
rest easily until united. Each will wander to the end of the 
earth to find compen~ation in its counterp.art. 

"'1'he law of supply and demand is perhaps the most general 
and fundamental of all the brotherhood of natural laws, and 
we have direct relations with it at all times and under all 
circumstances. It lies at. the foundation of all modern com
nl~rce, civilization, invention and science. It has been the 
main-spring in every tl'ansaction, trade and exchailge, back 
to the time when man existed under the most primitive 
conditions. 

"Men will penetrate to the heart of tropical Africa, or the 
frigid regions of the Arctic zot1e; they will dive to the bottom 
of the sea, or delve in the bowels of the earth, to brings forth 
all the complex materials of supply, in order to meet the 
grand aggregate of universal demand. No enterprise is tot> 
ventureso111e, no effort too daring. 

"Supply and demand are h ke the halves of a sphere, neither 
being complete without the other, and each waiting for the 
other, a.s necessary to produce l'oundness and pei'fection. 
Demand was crertted for supply, and supply for demay-d, and 
they have an uhei'ring affinity for each othet. 



"Applying these principles more specifically, let us for
illustration take the problem of furnishing the food supphes
of a great city like New York. We find thatjustthe required
amount and variety are forthcoming from every quarter of
the globe, and all without any system, design or forethought.
rfhe Chinaman is gathering the tea, the Brazilian the coffee,
the Dakota farmer is raising the wheat, and every other quar
ter and conntry of the globe are striving to make up the sup
ply to fit this never ending demand. It does this as perfectly
as if it were regulated by a pair of colossal balances. The
element of price comes in and smooths off the inequalities, so
that the two surfaces come together pedectly as though
polished for the purpose. If a temporary, or even expected,
surplus of any article occurs, the price drops just enough to
increase the demand to the point of perfect equilibrium. If
there be a temporary or foreseen future deficiency, the price
rises, and the inevitable equilibrium is restored. as befol'e.

"It is the element of price which always determines the
poililt at which the equilibrium is re~~ched, and price is modi
fied by still another element, which is competition. In the
event of a tendency toward excess, competition takes place
among sellers; and, on the other hand, a predominance of
demand causes competition among buyers. All commercial
transactions and prices, not only of materia,l products, but of
everything that has value, like rates of interest, rents, salaries,
brainwork, as well as that of mnscle, are so regulated. 'fhe
salary of the clergynmn, the fees of the lawyer, and rates of
transportation, as well as wages for manuallabol', are all con
trolled by this law. Great talent brings a high price because
of its scarcity. Price is a relative quantity, and not an abstract
amount. Competition among buyers may callse strawberries
to bring a quarter in April, and among sellers may bring them
down to ten cents in June. They are relatively as cheap at
the one time as the other, the price at which supply and de
mand became equal vn,rying by so much in the different
months.

"These laws are elastic and beneficent, and they adapt
themselve:,; to all conditions in a natural and easy WilY, if
allowed to operate without interference. The effect, however,
of an attempt to put any forced or artificial laws in their
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THE HOUSE OF REPRESENTATIVES AGAINST THE
SUGAR SCHEDULE.

A Washington sper.ial to The Times Demucrat says: Dissatis
faction with the sugar schedule increases rather than dimin
ishes among members of the House, and it is com mOll to
heal' mem bel'S say they would rather see the tariff bill
defeated than have it pass with this schedule as proposed by
the Senate committee. A leading member points to the fact
that the Sugar Trust, which has dictated its own terms to
the Senate committee, is in a position to mah:e immense
profits whichever way the gallle goes. The Senate schedule
will put millions into their pockets, and the defeat of the bill,
which would be followed by putting all sugars Oll the free
list, if one m<1,y judge by the present temper of the Democrats,

place, is to increase tenfold the friction and difficulty. Such·
an effort always reacts. and is h,armful to those who mistaken
ly hope for benefit.

"Demand cannot be coerced. Whenever this is attempted,
it shrinks back. It is like picking a quarrel with the only
friend who can help us. Supply cannot afford to repel and
diminish demand. It would be a pOOl' way to induce a horse
to drink, to force his head under water. Demand can be
stimulated, courted and increased by the adoption of such a
policy as will promote peaceful conditions and inspit'e confi
dence for the present and the future.

"Supply and demand, after adjusted by price, are always
equal, and it therefore follows that an injury to one is harm
ful to both. In general, demand has grown from the cravings
of primItive man for simple food and shelter, and these of the
crlldest character, up to the infinite and wonderfully complex
variety of desire that characterizes modern civilization, and
paralleled its track for the entire distance. This equal pro
gress and the eng-agement of supply and demand will continue
in the future, and no one call fix their limits. Until human
charact~r is evolved to that degree that unselfishness becomes
the unwritten and all-prevailing law, supply and demand will
always be kept equal by the regulative adjustment of price."
-Amel'ican Grocer. /
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Even jn Australia, they ::1re' seeing the disaQvantage of
selling calle as now. '1'he Queensland Sug~r Jour sayr;: There js
Ittle doubt that the custom of paying for cane by the ton is

-would still give them good profits. rl'be president of the.
Baltimore refinery is quoted a~ saying after the Wilson bill
passed the House, that while free sugar would in some measure
recluGe the profits, their business would still pay a reasonable
return upon the investmellt. -

It is believed by some members that by the time the tariff
bill goes baok to the House men~bers will be 80 anxious to
get hotne to look after tbeir fences that they will be ready to
swallow any dose that the Senate may offer. The free traders
repudiate this supposition with a good deal of frenzy. They
recall the fact that sugar was put on the free list ill the
Rouse by 't vote of 161 to 38, and they predict that the over
whelming majority of Democrats against the Sugar Trust
will give the HSeu<ttors who framed the Sugar Trust schedule"
n ~ig surprise ill a few days by adopting the Breckinridge
resolution, which authorizes a sugar bounty repealer to be
tl'tcked on to c),uJ appropriation bill. It may be held back
until tbe ::iugc).r schednle is acted upon by the Senate, but
when l'eported, the rule will be adopted.

On this subject a TVorld special says: flIt is believed that
the rule will be held baek until the sugar schedule is acted
'Upon in the Senate, c),nd if it be sustained, a free sugar amend~
melllt will be promptly offered to the first appropriation bill
that is called up. This will be intended c"S i:L notice to the
Democrats of the Senate that tbe new schedule will not he
accept~d by the Denwcl'ats of the House, al1 d tlw,t if it b~
retained in·· the bill, endless cQmplicj:"tic.ms to prevent its
passage will develop. '1'he trust sugar schedule and t.he specu
lation that 113,8 been indulged in by 8en~tors ha.s !'\tirred up
:po end of feeling. Sl1WH. it seems C61·tah1, will prove the
great stumbling blopk in the Bouse and 1\1 Gonference, and
considering the small vote to the "\VilSOll bill there is little
chance of a sugar schedule any way re:;emblillg that presented
in the Senata passing the House."

----:o:--~-

BUYING CANE BY ANALYSIS.
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Many have inquired as to the object and operation of the
Steffen's process to be put in ~lt the sugar factory here this
summer. JO,Ules G. O:l\:nard and N. H. Cottman have courte~
onsly furnished us with the following deseription, which will
prove interesting:

an unslltisfactol'v one, It is often unfa,ir to the mill OWller
When the cane is of poor quality, and it is as frequently
unfail' to the fal'mer who sllcceens in enriching his cane by
j\ldicions manuring and cultivation. But if the disadvantages
on either side are in the end eq\lal the system is to be con
demned becamie it tends to limit the field for expel'i,nent and
to stifle 'all attempts to improve our cane. In twotlirections

, is improvement possible and elesit·able.' 'ro the. farmer it
shuuld be a constaut aim to grow cn.ne that stools heavily, is
healthy, and capable of producing the ~l'eatest quantity pos
f3ible from an aCl'B of land. 'ro the mill owner it i8 desirable
that the sucrose content and the purity ratio of tile cane .he
buys should be as high as possible. Uneler the present system
the mill owner for the most part confines the grower to~
few varieties of known value as sugar producers. The farmer
must propagate these or none, despite the fact that he may
have to breed again and again from deterIorating stock. On
the other hand if the cane 'were purchased by analysis it
would cost the farmer little or no~hing to experiment with
l1ew varieties. He might find it paid him better to cultivate
a heavy crop producer and accept a lower price for his cane
tha,n to risl{ disease and failure by growing a cane that might
be exceptionally rich in sucrose. Until a mutual agreement
to buy and sell by analysis is arrived at, in:WfOyement of
cane is impossible to any extent. The heet indu::;try of the
Continent has taught us what is possible in the direction of
increasing the richness of a plant. Experience has established
the fact that weight and heillth of crop is tn be obtained by
careful seed selection and oultivation. 'I.'hese two advantages
we have to combll1e in one cane and when it is done the mill
owner and farmer will alike benefit. The matter is one that
demands more attention than is at present hestowed up it.

---:0:--
THE STEFFEN'S PROCESS.



THE beet-sugar industry in the United States is in its in
fancy, there being only seven manufactories of this product
III oper<Ltion in the country. The oldest of these, at Al varado,
Cal.. was erected about fifteen years ago Hnd has been
operated every year sinee. The factories next in order in
seniority are those at Grand Island, Neb., and Watsonville,
Gal. Still younger than these, by one year, are the factories

Steff~ms' "Auscheidung" (extraction) Process is a process
patented by Mr. Carl Steffens for the purpose of extracting
the sugar remaining in the molasses after the ordinary process
now in use.

It consists in mixing· fine powdered lime with the molasses
in such quantities and under such conditions of temperature
as will affect a chemical combination between the sugar and
the lime by which a saccharate of lime is formed.

This saccharate of lime precipitates from the solution in a
solid form, and is recovered by passing the mixture through
filter presses, the saccharate of lime remaining as a solid and
the impu~ities of the molasses running off in a liquid form·
rrhis saccharate of lime is then dissolved in water or the beet
juice and treated with carbonic acid gas, C02

• The carbonic
acid gas breaks up the chemical combination between the
lime and the sugar, forming a carbonate of lime which pre
cipitates as a solid and liberates the sugar, which goes into
solution.

'rhis mixture is again passed through the filter presses, the
carbonate of lime being caught in the presses, and the sugar,
iII the form of a solution, running off.

By this means we see we have first separated the sugar in
the molasses from its impurities by combining it with the
lime, then separated it from the lime by means of carbonic
acid gas, giving us a comparatively pure sugar solution by
means of the vacuum pan and centrifugal machine.

The molasses, while lime is being added to it in small
quantities, has to be in iron vessels surrounded by cold water,
as the chemical com bination will only tall:e place when it is
at a very low t'emperature.-Ckino Chan/pion.

--·--:0:-- --
THE BEET-SUGA.R INDUSTRL
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at Norfolk. Neb.; Lehigh, Utah, and Chino, Cal. The youngest
and smallest of the factories, located at Staunton, Va., has
been operated only one season. The iucrease in the rate of beet
sugar production in the Uuited States during the past few
years is shown as follows: Pounds.

In 1887. . . . . . . . . . . . . . . . . . . . . . . . .. '. . . . . . . . . . . . 600,000
In 1888 4,000,000
In 1889 6,000,000
In 1890. . . . . . . . . . . . . . . .. . - - - - . . . . . . . . . . . . . 8,000,000
In ]891 , 12,004,838
In 1892. . . . . . .. 27,083,288
In 1893 43,648,797

rrhe next tcLble gives the production, during 1893, at the
different factories, as follows: Pounds.

.Staunton, Va........................ 36,458
Grand Island, Neb.... 1,835,900
Lehigh, Utah.... . . . . _" .. . .. .. . . .. . . . . . .. . 3,750,000
Norfolk, Neb - 4,000,000
Alvarado, Cal . 4,486,572
Watsonville, Cal.... 14,500,000
Chino, Cal __ 15,039,867

rl'he amount of capital invested in the seven beet-sugar
factories is about $2,000,000. rrributa,ry to th ese factories~
under cultivation in beets, are a,bout 20,000 acres of land.
The value of this lctnd hcLs greatly increased since it has been
used for beet-growing, especially near Chino~ Cal., where the
price per acre has become very high, as much as $200 having
been paid in some cases. The cost of cultivating thiR land in
beets is considerably more than $500,000 a year. rrhe pro
duction of beet-roots for sugar-making purposes in the United
States during the past year approxim<tted 200,000 tons, and
the CLverage price paid to the farmers for this raw material
was $4.50 pel' ton. It will be seen that a large investment of
capital in land and machinery a,nd a large outlay of money
for labor are needed to produce a little over 20,000 tons of
sugar per year. It is not difficult to foresee the large amount
of capital that would be absorbed, the im mense amollnt of
labor that would be employed, and the great extent of land
that would be placed under cultivation, even if half of the su
gar consu med in the Uniter! States were made from beet grown
within the ·country. The yearly consumption of sugarin the
United States is now approxinuLtely 2,000,000 short tons, while
the total production of alll;:inds of sugar-beet-root, cane, ma
ple and sorghum-is about 300,000 short tons, showing that a
little less than oue-sixth of t.he total amount consumed is
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LOUISIANA SUGAR CROY

The sugar bUl'eau of the treasury has finally heard from all
the plant~Ltiqn51 and now gives the sugar crop of Louisiana
for I89~-94, at 603;353.087 pounds. This is less than the esti
mate of the State Agricu Itural r'ureau, which estimated the
crop at 626,250,000 POlli1c1s. The McKinley bill gives a bounty
of 2 ceilts on sugat' over 90 pet cent stl'ength, on saccharine
Ii cents between 80 :111d 90 pet bent. and 110thillg below that
figure. The erop is above 90 pel' cent saccharine, 518,893

1
341

pounds: between 80 and 90 per cent; 84,19L672 ponnds; be
low 80 per cent and receiving no bounty, only 592,109 pounds,
or1ess than one-tenth of 1 per cent of the total product..

LeOti Gbclchaux, the largest planter in LouishiiHt, will re
ceive $468,900 in bounties; Genel'al W. POl'chet Miles, $392,
200; three othe.' planters will receive itt excess of $900,000,
seven between $100;000 and $200,000, ~tncl fotty-three between
$50 j OOO and $100,000. Only a small portion of the bounty,
however, has yet been paid.
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produced at home. By reason of the restricted area suitable
fur the cultil,73Jtioll of sugilr~cane it is nbt to be expected that.
under the most fil.vorable conditions; the production of cltue
sugar in Lousiana j rrexas and FloHda will ever largely exceed
1,000,000 tons. On the other hand, thel1e are no liulits to the
possible amount of beet-sugar which ban be manufactured.

Everyone who desires to see the prosprity of American
machillery, American ingenuity and Amel'ican agj'iclilture
should favor the development of the beet-sugar indt.lstry 1'1'

rrhere is no other way in which the plethora. of agricultural
pi'oducts can be so readily relieved and renewed prospMity
brought to our agricultural interests, thus stimulating every
othel' il1terest in the lar.l.d. The total consumption of sugar in
the civilized world is not far from 7,000,000 tons. of whieh United
States uses two-sevenths. Of the 7,000,000 tOIlS over 4,000,000
are made from sugar~beets. It is thus seen that in the race
fOl' the markets of the world the ~mgar beet is already ahead
of its most dangerous i'ival, the tropical silgar~cane. There
is room, however, for both these sugai.'~lWod\]cingplants, and
there is reason to believe that with favorable conditions a
great indigenous sugar iildustry, incliJdiilg cane and beet-
sugar; can be established in the United 8tates.-PI 'of llm'vey
TV. TViley.




