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though there are not often ralne heavy
enough to endanger soluble fertiiizers,
Kobhals sollp—

Per cenl.
B o v venain wananivibnaiel 240
Phoaphorle acld . ........... ATO
POUMEN « . sotvmannovusaninsies b18
Nitrogen . . ..ovevas voransenes MG

These lands are old and poor in avallable
elements, as the following table represents
probably the average of avallable plant food,
as found by the aspartle acld method:

Avallable elements in Kohala solls—

Lbs. per mcre.
LI . . cococnnianiives 200 to 300
Poteeh ., . oo «« 86 to 76
Phosphoric acld ., , ...... 16 to 20

These figures are extremely small ani
soow the urgent need of high grade solublo
fortilizors. Strange to say, certaln of tha
plafiters still apply bone meal, and low
grade and comparativeiry Insoluble fertill-
sers, belleving that they give as good ro-
sults as the hign grade, fliners have
pot been very successful In Kohals, dua
Iargely to the droughts, and we fancy also
to the kinds of fertilisers used. If there
iz one district where sclence would dictate
the use of a soluble fertilizer It Is in Ko-
bala, where there Ia not suficlent ralnfall (o
cause the decomposition of bone meal and
allled substances. Of late years potash Is
being used more largely, and on at least ons
plantation more solu fertilisera. Irriga-
tion plants are being Installed, and no dount
with a control of the water, fertilizers will
be more generally used and with profit to
the plantations.

ISLAND OF OAMU.

Almost all of the plantations of this
fsland have irrigation plants. The rainfall
Is small but the supply of water is controll-
ed by pum On the famous Ewa planta-
tion the ordinary agricultural analysis does
not show marked quantities of phosphoric
acld, lime, nitrogen and potash, Most of the
soll, however, Is a washed soll, finely divid-
ed and very deep. The method of fertiliz-
Ing there is different from most places. Soon
after the crop begins to grow it i given a
top dressing of a high grade soluble fertl-
ligor and this (s followed up by one or two
dressings of nltrate of soda, and another of
fertilizer. A fow years ago the fertilizor
contained :

8 per cent available phosphorie aeld.

74 per cent potash from sulphate of py-
nsh.

63 per cent ammonin from three sources,
nitrate of soda, sulphate of ammoninum and
organie,

Both the potash and ammonia were aftes
wards Increased and the phosphoric acld 4e-
creased. At the present time all of the am-
monia I8 derived from nitrate of soda and
sulphate of ammonium, and most of the
phosphoric acld from watersoluble phos-
phates. This is that the fertiliser may be
soluble in the water of Irrigation. Labwr
on the plantations Is scarce and more ox-

nsive than formerly and every laborsa'.

& method possible must be used. The fer-
tilizer is applied In the cane rows and fol.
Jlowed up by Irrigation water, which dis-
solves the fertilizer and carries it down ro
the roots of the cane. In this way no labar
I8 required to cover the fertilizer, an was
formerly the case. The enormous ylelds of
Ewa are made possible by the extreme
depth of the soll, and .he large quantitis
of manues used. There I8 not the snme
danger of losing the nitrate of soda that
there would be were the soll of less depth,

On other plantations of the laland nitrates
are used, hut not to the same extent, ani
the high grade fertilizers contain both sul
phato of ammonium and organic ammonia.
The following will represent about an aver
age formuln for use on an irrigated plan-
tatlon:

Fertilizers used on Oahu— a

T-8 per cent phosphoric aclid soluble sud
avallable,

Il;ln per cent potash from sulphate of pot-
nsh.
7-8 per cent ammonia, 1-2 each from nl-
trate of soda, sulphate of ammonium and
organic.

Chemical analyals shows rather a lower
econtent of nitrogen In the solls, and ammo-
nium compounds give very good results.

IBLAND OF MAUI.

Most of the plantations of
are situated in or near & broad plain that di-
vides the two parts of the Island, and are
subject to approximately the same weathar
eonditions, though L.e solls alffer from eaca
other very essentially. As In other distriets,
no analysis can be glven to represent the
whole district, yet for purpose of compari-
son we give an average of & number of

analyses:
Bolls of Maul, near Walluku—

Per cent.
Phosphoric acld . ........ A 1
el . . RS LN L N ) l”i
POUBN s voveorpssssovnenes . 387
NRIOEOD . . civvsnvnnvvnnsnnss B8

There Is nothing unusual In these percea.
tages; the nitrogen Is rather low, and nono
of the percentuges are very high, All of the
plantations in or near this plain are Iree
gated plantations, the ralnfall being very
small. Most of the plantations use am.
monla from the three forms, nitrate, sul-
phate and organic; potash from sulphate of
potash, and phosphorie acld from soluble
phosphates, Here again the phosphoric acid
in the fertilizers has been materlally re
duced, and the potash and ammonia propos
tlonately increased. At Spreckelsviile the
management formerly used large quantities
of fish serap and fortilizers carrylng s largs
quantity of phosphorie acld, but since the
pntation has changed ownauhir npproxi
mately the same methods of fertilizing have
been adopted which have given such goad
results at other places, Most of the planta-
tlons under consideration are under one
management, and the most |ntelllgent a:
tempt has beon made to fertilize in a sclen-
tific manner that bas as yet been made any-

where In this Territory. Analyses of the
various flelds have been made to determine
the avallable plant food. ‘shese large fields
being mmrrluuly uniform in composition,
it is posaible to get samples representing
A number of meres. From these analysss
difterent fertilizers are recommended and
used for the different flelds.

To lllustrate, we give & lew analyses )
these solls, together with the ferulizecs

d.

used :

Maul solls, avallable elements per acre—
A 0 D B

Ibe. Ibs. 1Ibs, Ibs.  1bs,

Lime , . ......0019 0040 BB08B 4344 G618
Potash . . . 1426 1443 884 1007 b3
Phon. acld ., a 20 136 30 s

Lime Is ample In all the samples, phos-
phoric acld I8 low, the potash varying be-
tween quite wide lmits. The nitrogen,
while not given here, Is tolerably constant,
and the fertilizers used would be about as
follows:

A and B—

8 per cent phosphorie acld, soluble and

avallable.

8 per cent ammonia, 1-3 from nitrate, 2-8

from sulphate and organie.
cs per cent potash from sulphate of potann.

7 per cent phosphoric acld soluble and
avallable,
8 per cent ammonia as above,
Dﬂl per cent potash from sulphate.

9 per cent phosphoric acld, soluble and
avallable,
8 per cent ammonia as above.
'_l-pol' cent potash from sulphate.

§ per cent phosphoric acld soluble and
avallable,

B per cent ammonia as above.
6 per cent potash from sulphate.

A nelghboring on whose 4oll
shows a lower than any of the abovs
is using n iertilizer containing 11 per cent

potash, while occasionally the ammonia Is
increased If any spoclal clreumstances war-
rant the same. Special dressings of nitrate
of soda, and occasionally nitrate and ground
coral, are applied.

ISLAND uUF KAUAI,

The plantations on Kaual, with a few ex-
ceptions, do not present problems very -it-
ferent from ihose already mentloned. Oue
plantation uses two kinds of fertilizers, ons
for plant cane and another rattoon; for the
former a high grade soluble fertliser, ap
plied in liberal quantities, and tor the latter
A mixture of muriate of potash, nitrate of
soda and ground coral, The soll is some-
what deficient In lime, hence the coral; and
the manager uses the nitrate with the rat-
toon crop for the purpose of stimulating the
growth of tue cane, belleving that in this
way whatever fertilizer applied to the plant
cane the year before 1s not taken up by the
cane, will be used by this second crop,
Theoretically, this Is an economlical method
of fertilizing, but the writer has recommen J-
ed an application of a high grade fertilizor
to the rattoon crop on other plantations ‘ol
lowing this method, where the soll shows
any signs of vecoming depleted.

GENERAL REMARKS.

8pecial Cases—The seasons and existing
conditions oiten determine the fertilizer tn
be applied. For Instance, In one case &
fertilizer was wanted In July for a cane to
come off the following season. This s latar
than fertilizora are usually applied. but th:
cane needed a stimulant. Evidently what-
ever fertilizer was to be applied should b
readily avallable, and the followlng formu
In was used:

12 per cent phosphoric acid, soluble anil
avallable, from double super-phos-
phate,

10 perhcent potash from sulphate of pot-
an

12 per cent ammonia, 6 per cent from nl-
trate, § per cent from sulphate of am-
monium,

Where the fertilizer s to be applied with
the seed, a little more Insoluble form can e
used than when it {s to be applied as & top
dressing, and fertilizers applied early In tne
weason & little more insoluble than those to
be applied Iater, since the crop has & longsr
time to grow and utilize the food.

Of the forms of potash, sulphate has the
declded preference among the plantors, Why
this is 80 | am unabie to say, or whether ths
preference In founded on facts or on preji-
dice, There Is very little difference hetween
the price of sulphate and muriate, a slight
advantage being with the muriate. My own
advice has usually been for the use of sul-
phate, In some cases the excessive rainfal!
necessitates the use of sulphate, and in »
few cases there is & large quantity of salt,
or chloride or sodium, either In the soll or
water. or in both; and In these cases It I«
safer to use the sulphate. Bince there In
very little diference In the price, it Ia pros-
ably a good and safe practice to use that
form in which there can be the least dange:.

Bandy Solls—There are many patches of
so-called “sandy s0ll," some of them quite
extenaive, on the plantations and they re
quire special treatment, The writer has hat
this problem Enunted & number of times,
and it furnished the subject for a lttle
chomlcal investigation, the results of whicn
were rubll:hﬂl in the Hawallan Planters
Monthly for February, 1901, This sand Is
composed of fine particles of coral, In
which there is Incorporated more or less .f
soll and organle debris. It {8 quite porous
and for that reasgon difficult to irrigate, The
water passes through the porous coral vory
readily and the rows, or irrigating trenches,
have to be very short, The investigation
had for {ts object the aetermination of the
retentive power of suck soll both for watnr
and for chemicals, solls of varylng quanti-
tles of coral bolng used In the tests, .t
was proved, ns was expected, that the solia
containing above B0 per cent of coral sand
have very feeble retentive power, both for
water and for saits, Nitrate of sods, mu

riate of potash, and to & certain extent, sul-
phates of potash and ammonium, Are
washed out by waters of lrrigation. Fhos-
hates are readily retalned owing to the
ime content of the coral sand. It was rec-
ommended that phosphates, blood, sulphate
of potash (and sulphate of ammonium In
small quantities) be used, and this recom-
moendation I8 being carried out both on the
Kahuku and Kihel plantations, Both «f
these plantations now use two differemt
formulas, one for the rich, red soll and  he
other for the sandy soll.

In conclusion, it might be stated that the
general tendency ls toward the use of more
soluble fertilizers, a larger quantity of &
ash and ammonium compounds and

hosphoric mcld, especially when In the
orm of bones or undissolved phosphates,
The planter sees that the freight on & ton
of low grade tertilizer Is the same as on a
ton of high grade, and being mo far away
from the msources of supply It is economy
to use the most concentrated goods. "

These changes have been followed

splendld results. It is & well-known fact

Six years ago the average for the lalands
was 6300 ds of sugar per acre, while
now it s rand & tons per acre. Of

great Improvements in mills bave added
their part in this Improvement; and we must
not forget that the alert, Inteligent man-
agement of the plantations, which is at the
very foundation of the recent enhanced val-
ues of the sugar properties, has made It
possible for these increased ylelds, But cer
talnly, after all is sald, commercial fertiliz-
ers pay for themselves many times over.

Methods of Soll Analysis.

The ordinary agricultural analysia is still
used, and, with a careful Interpretation,
gives Indications of the needs of the msoll
The aspartic acid of the Hawallan Expe'i-
ment Station Is also quite often used, anl
seoms to give good Indications of the con-
dition of avallability of the potash and
lime, Dut 1t is doubtful i the method I
npplicable to phosphorie acld, According
to the method there aro extremely small
quantities of avallable phosphorie mcld 1a
any of our solls, which comporis with our
bellef that it is locked up with the titanium
and fron and aluminum; and yet the appli-
cations of phosphoric acid have not been
attended by a large Increase of sugar. In-
deed, as has already been stated, the tenm-
dency Is to decrease rather than to Incrense
this element in commercial fertilizers.

The quantity of fertullzers applied per
acre varies conslderably. The average s
probably 800 to 1000 pounds per acre, whila
In canes it varles from 6500 to 1500 pounds

r acre, This, It Is to be remembered, s
n addition to whatever nitrate is applied,
which Is looked upon as u stimulant.

Nothing thus far has been sald concern-
ing the elements withdrawn by the cropa
from the soll, and it would seem that our
methods of fertilizing do not take this Into
account. It has long been a favorite theory
with agriculturists that we should return tne
exact quantities of elements that are with.
drawn by one crop, and chemists have been
to great pains and expense to analyze all
agricultural plants with a view to com-
pounding for each crop a fertilizer that will
supply this drain. Looked at casuslly, this
neems to be a correct theory, but It does not
bear close Investigation. It uoes not take
into mecount the fact that the elements in
the soll are not avallable in the exact ratlo
of thelr removal by the crops, and that the
rocks are being disintegrated constantly and
ylelding up plant food In very different ra-
tios In different places. A conslderation «f
the chemieal composition of Hawallan lavas
from which the soils are derived will show
this,

Lime In Hawallan lavas (see Maxwell:
Solls and Lavas).

Non-hyurous lavas ...9.24 per cent
Hydrous lavas . .....5.23 per cent
Tufas . . ............L41 per cent

Evidently the resuiting solls would differ
very materially In thelr content of lime, and
any system of supplying lime to the soll that

HONOLULU, T. H, NOVEMBER, 1g9o1.

moves each year for each ton of sugar pro-
duced

i e
34.8 1ba, lime
40.5 Ibs. nitrogen
or for a crop of ten lons per acre
136 1bs. phos. acid
1142 lba, sh
M8 lbs. lime
405 1bs, nitrogen.

The amount of potash removed ia enor.
mous and to replace this would requic
more than a ton of the commercial sulphato,
The nitrogen also Is quite high, while thers
Is & comparatively small quantity of phos.
phorie acld. This comports with the pres.
ent practice of an increase of the potash and
nitrogen and decrease of the phosphoric acld
in commercial fertilisers.

RECENT INSTALLATION AT
THE OLAA MILL ON HAWAI

The grinding machinery consists of two

Iron Works, of 8t. Louls, Mo.,, and
cne by the Honolulu Iron Works of Honoluly,
while the various bulldings are as follows: a
clarification bullding, a bullding for vacuum
pans, evaporators, crystallisers and centrif.
ugals, a sugar-bagging bullding and a rail-
road ahed.

All the bulldings are constructed of steel
structural material covered on sides and
roof with corrugated galvanized Iron. The
ground floors are made of cement concrete,
the bagasse floor of checked steel plates,
the fllter press and centrifugal floors of ce-
ment, concrete or arched corrugated iron,
while the crystallizers, vacuum and en-
gine-room floors are lald with' T. G. wood
on steel joints.

The miil Is situated so that cane may be
brought to the mill either by flume or by
rallroad, and the tralns of the Hilo Rallroad
Company mny pass through the shipping
shed, allowing 140 feet of cars to be loaded
al one time under roof, with bottom or floor
or cars level with the sugar-room floor.

The mill {s supplied with the most mod-
orn sugnr-making machinery, there belng
installed one quadruple effect of the Lillie
avtomatic fllm evaporator type of 350,000
gullons capacity in twenty-four hours, using
exhaust steam only. The vacuum pans, of
which there are three, are constructed ex-
actly alike; each pan striking twenty-five
Lmu of dry sugar three times in twenty-four

Ours.

There Is also Installed fourteen crystal-
lizers (in two rows), each of wufficient ca-
pacity to hold one full strike of masse-clute
from any one of the vacuum pans. There
are twelve 40 x 24 centrifugals, which are
driven by a Rollins engine,

In the clarification house s all the ma-
chinery pertaining to the liming, clarifica-
tion and settling of the juice. On this floor
In also located ten filter preases having a
total filtering surface of 5000 square feet.

The mills are driven by a Corllss engine,
while the Krajewskl crusher is driven by &
neparate Corliss engine. A 15-ton traveling
crane, with two trollles, operated from the
floor, truvels over all the mllling machin-
ery, the whole length of the bullding.

In the engine room there has been Install-
od a Westinghouse generator, driven by an
Allas automatic engine. There is installed
elght arc lights and 400 O16-candle-power In-
candescent lights, distributed all over the
entire factory.

Adjoining the mill room 1s bullt a machine
shop entirely of steel structural material, In
which has been Installed several Inthes,
planer, shaping machine, drill press, bolt
and pipecutting machinery, Smithie forge,
—In fact, all appliances to make any re
pairs of an ordinary character. This sSUgar
mill was deslgned and planned by the Ho-
nolulu iron Works Company under a con-
tract with the Olaa Sugar Company, and
It is reasonable to expect that the mill will
be In operation and turning out sugar in
December,

The bulldings were designed In detall,
menufactured and erected by Mesars. Milll-
l:.enL Brothers of New Yora, who also fur-

does not take these differences into ut
Is wrong. Likewise the potash and phos-
phoric acid differ very essentlally in these
rocks and consequently in the solls. Again,
the rains percolating through the soll car-
ry off these elements In very different pro-
portion. Maxwell: Lavas and Solls, page
luvs, says: "“In the passing over of lavos
into solls there have been removed eight
tons (89 per cent) out of every nine tons .f
lime; one-half ton (33 per cent) out of every
one and one-hal: tons of potash."

The resultant condition of the soll, say,
in_ Hilo, where the rainfall is 200 Inches
per year, percolating through the soll ani
currying off lime and potash, would e
very different from Ewa plantation, whare
there Is very little rainfall, and where each
milllon gallons of water with which ths
plantation ia irrigated carries with it 400
Imunda lime and elghty pounds potash anl
aurteen pounds phospaorie acid. In twelve
different samples of soll collected by tho
Hawalian Experiment Statlon from elevon
plantations, the avallable lime varied from
105 to 983 pounds per acre; potash varied
from thirty to 688 pounds per acre: phos.
phoric acld varled from ten to elghty-wig
pounds per acre,

If the exact amount of lime, phosphoric
ncld and potash that one crop removes were
suficient for the poorest of these solls, a
very much smaller quantity would suffice
for the richest,

The rainfall Is a very much more powerful
agent In depleting the soll of Its soluble 'r-
gredients in wet districts than I8 croppine.
Nevertheless an examination of the olw-
ments removed by cropping will show that
our fertilizers tend In the right directlon.
According to the bulletin of the Experiment
Btatlon for 1900 the Rose Bamboo cane re-

d the smokestack and the traveling
crane, ine Lulle quadruple effect was
bulit by the Honolulu Iron Works.
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