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HONOLULU, JANUARY 1892.

PLANTERS' LABOR AND SUPPLY COMPANY,

This number commences Volume XL of the monthly, and
offers an opportunity for new subscribers to send their .names
in. The price is only Two Dollars and a, half a year, and
more than that value is often obtained from reading a single
number. .

The exports of sugar from these islands for the year 1891
amounted to 292,083,580 pounds, or 146.000 short tons, aga,inst
130,000 tons in 1890. The crop for 1892 will probably be fully
150,000 tons, as two large plantations will add their product
to the year's outcome.

Some very choice samples of cane sugar have been placed
on our table,made with the application of Lose's Com pound,
before referred to. They are from Olowalu, Waimea and
Paauhau Mills, and the latter shows an average polarization
of 97:5. But there are other and more important. adv:m
tages derived from the use of this new compound than the
fine color of the sugar made with it, and these are greater

The past foul' weeks have been unusually stormy and. cold,
the thermometer falling on several occa.sions throughOlit the
g~'oui) to between 50 and 60 degrees Farenheit. The rai~fali
at Hila for 1891 amounted to 165 iuehes.

VOL. XL]

Latest quotation of Cuban Centrifugals in New York,
January 12th, 3-~c. for 96 deg. tASt.

PLANTERS'· MONTHLY
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economy in the manufacture, with increased quantity and
value. of the product obtained. Now when all engaged in
sugar manufcv~ture must stra,il1 every nerve to increase the
quantity and quality of the crop, every planter should test this
compound and ascertain from his own experience its real value.

Willett & Gray's Sugar trade Journal of December 31st,
gives the following latest notable facts affecting sugar:

"Stock in all countries 54,795 tons over last year. Cane
crops estimated 72,149 tons over last year. Emopean mar
kets rising. Refiners, under competition, selling ,granulated
at 3.~2c. net cash, made mainly from raw sugar costing 3-~c.

net cash. Domestic crop of United States now: being market
ed 40,000 tons -less than last year's. Consumption of United
States increased 24~- per cent. in 1891. From the above an
advunce in Refined Sugar seems quite imminent, and is only
delayed by the competition of refiners."

'l'his will account for the sharp advance in the price
of ntw sugars, and it is possible there may be still further
rise, as the European b(3et crop has unquestionably been
over-estimated.

The communication of Mr. Andrew Moore, Manager of the
Paauhau Plantation, relates to a matter that concerns every
planter and the success of every plantation-the deteriora
tion of seed cane. 1.'he richest of land may be ohtailled for
cane culture, the best of fertilizers used to stimulate the
phmts, but if the seed is poor, the crop will also be poor.
Every planter who has had experience in'this matter, must
have observed the decrease or increase in the outcol~le of his
fields, and sought for the causes that have been most likely
to produce it. Now this is just what we want-your expe
rience and observations on the- kind of seed cane which
should be used, and what should he rejected. 1.'he same rule
undoubtedly applies to cane as to beets, the better the seed
the better the plant and the crop. We all knO\~ .how much
care is htken in Europe to obtain the best of beet seed, and
when a superior variety is found, how eager growers are to
secure it, at any cost. Let us have the experience and com
"ments of our readers on Mr. Moore's letter.



Among our minor industries, ramie ou~ht to take a con
spicuousplace. for the soil in every part of this group is
admirably adpated to its cnltiva,tion. Nothing is now needed
but a ma:chine of moderate cost, that will enable growers to
clean the fiber from the wood, and put the produce into a
shiLpe that will make it a merchantable article of commerce.
When this is done, the ramie business will develope into a
large and profitable trade, in which natives as well as
foreigners will share according to their industry and means.
The report of the committee on ramie on page 9, presented
at the last meeting of Planters' Association, gives all the
information regarding its success in these islands that can
be found at present.

fl'he article on potash as a fertilizer com menced in last issue
is concluded in this. It shows conclusively that for some'
products, it has proved to be of great value, but the article
does not demonstrate its value for cane so clearly as for
cereals and grasses. It should be used, however, on lands
supposed to need it, as experiment alone can t.est its value.

The story of Mr. Koebele, tbe bug-hunter, on page 21, now
in Australia, shows the value of insects, which are too often
looked upon only as pests. The lady-bugs imported two years
ago have ridden the eity of the cottony scale, which at one
time threatened to destroy many of our finest trees and
plants. At least the scale appears to have disappeared.

Our aim has been to encourage small industries, and in
almost every number are given artie,les calling attention to
the value and methods of cultivation of products adapted to
our soil and climate. That on pineapples, page 22, is the
most recent statement regarding this excellent fruit, which
can be grown almost anywhere that water can be had to
irrigate it. Probably no fruit or plant, not excepting sugar
cane, will pay so large a profit to the skillful cultivator.
Everything necessary. to its successful cultivation will be
found stated in it.

fl'he very intel'estin~ report published by Mr. Arthur T.
Robinson of Mauritius, who visited these islands last year

JAN., 1892.] THE PLANTERS' MONTHLY.
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MAUl NOTES ON J1IIlLLS AND M1LL- WORK.

will be found on page 29. His report covers not only these
islands but also New South Wales, where the cane is grown
and sugar successfully made, a fa.ct which is not generally
known, many supposing that the only sugar made in Austra
lia is in Queensland. He was a. very observing traveler,
and learned many facts pertaining to cane and the manu
facture of sugar, not known in :Mauritius, and perhaps in
other sugar countries also. The truth is, the cane sugar
industry here is as near perfect as in any country-one of the
beneficent results of the reciprocity treaty with the United
States, now practically ended.

--:0:---
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Most of the mills on this island have started up, and are
pushing the work along rapidly, which, in some instances,
shows an improvement over fanner years. This is more es
pecially seen in the Wailuku mill. The grinding, now being
done here, surpasses anything of the kind ever seen on these
Islands, excepting, perhaps Kahuku, on Oahu. Some i1clviLll
tage may be understood when it is stated that the first pair
of rollers have an opening of about three-eighths of an inch,
the last being almost iron and iron. and with maceration
equal to a dilution of 25 per cent. rrhis style of mill is un
doubtedly far ahead of a five-roller mill, both in regard to
power necessary to run it, as well as in secunng a higher
extraction of juice from the cane. One cannot witness the
working of the mill without realizing the fact that a, great
improvement has been made in sugar mill construction, and
it is doubtful if 'any higher results can be looked for in ex
traction than are secured by this style of mill; and it is a
pleasure to see the work being done so easily and so thorough
ly as it is done here.

In the manufacture of sugar, some changes have been made.
It is contemplated to make hut one grade of sugar, the
molasses to be taken in with the first juice. rr'he vacuum
cleaner is also doing good work, and Sewing an immense
a,mount of steam. The vacuum cleaner, however, is likely to

4



be superseded by the bag. filter process now being used at
Waiakea, Kllkaiau, Harnakua Mill, Union Mill and Kahuku.
Taylor's filter bags are used at present. They are simply
hung at the bottom of a shallow tank by a bell-mouthednoz
zle, and tied on with a string so that they can be easily re
moved for washing. The tank should be of two or more con.,.
partments, sothat one set of bags may be changed while the
other section is in use. It was at one time the intention to
put in two vacuum cleaners at Kahuku ata cost of $8,000,
but Mr. A. Young, in whose hands the selection of the ma
chinery was placed, and although the inventor and patentee
of the vacuum cleaner, has adopted the bag filter system and
put it in, at a cost of less than $900. The advantages of this
method are: First, that no steam is required for the cleaning;
second, the juice from the filter is eleanerthan any steam clean
er can make it; third, the cost is less than any other apparatus
used fo]' cle,l,ning juice, while the labor required is the same
as that generally needed for steam cleaning.

rrhere is also abundance of fuel, notwithstanding the large
quantity of water used in maceration, and this is something
exceptional at the commencement of the crop. This is un
doubtedly the best mill on the Islands, and is ai:i near perfect
as it is possible to get one with our present experience.

1'he Paia Mill is also grinding and doing good work, and
using considerable w<l,ter in maceration. They are running
night and day, as they have a large crop to take off. They
make but two grades of sugar, No.1 and 3, the No.2 being
meltedover again in the juice, the polarization standing at
96 degrees.

The Spreckelsville Mill will not start until the middle of
the month. It will make three grades of sugar this year, as
it is thought that nothing would be gained by repeating the
practice of last year.

Waihee Mill st,uted up about January 1, and will run off
the crop as fast as ·possible. Diffusion is practised here. I
understand they will make but one grade of sugar. A great
den'! of work has been done here, so it is hoped that it "lNiH do
better work this year.

The H;i,makuapoko Mill started up in good shape, as far as
the machinery is concerned. An accident h~Lppened to the

JAN., 1892.] THE PLANTERS' MONTHLY. 5



DETERIORATION OF h'EED CANE-OBSERVATIONS
ON SUGAR CANb', MADE AT PAAUHAU PLAN
TATION, HAMAKUA, HA TVAII.

Having been asked to write up the result of my observa
tions on cane, I take the liberty of presenting the same to
those interested in the industry, hoping it may be the means
of causing a general investigation, and the subsequent im
provement of our cane.

At the Paauhau mill, we do not weigh our cane, so that I
cannot give actual figures, for such statements as I may make.

During the past six yea,rs, our cane cutting has been done
in the same manner, viz. : Tn cutting the cane, the man lays
it in piles behind him, across the row, cutting the sticks in
lengths of about four feet, so that those loading the wagons
can pick a pile up, without having to gather it. In this way,.

[VOL. XI.THE PLANTERS' MONTHLY.6

vacuum pump, which caused some delay. The great trouble
at this null is the dnwght, which is a vel:Y serious matter in
a sugar mill, as nothing is so necessary as perfect eombustion,
and there is nothing th~t will cause so much WCl,ste and de
lay as to imperfectly bul'll the fuel. In regard to the relative
difference between the two methods of extraction now being
tried side by side. here, [ would say there is much difference
of opinion. rrhere is no doubt that diffusion has much to
recommend it when placed in good hands, but when under
the control of inexperienced men, a fa,r greater waste is liable
to occur than in roller mills. It is found far more difficult
to manipulate the juice than the ordimu'Y juice from the
roller mill. • When this is the case,a greater waste .is liable
to occur than is g::Lined by higher extraction. Again, the
liming of the chips in the diffusion cells makes another ob
jection, as this lime destroys the' heating properties of the
fuel. The greater cost is also argued against it. But against
these objections stands the fact that diffusion in other coun
tries is a success. Where labor and fuel are costly, as in this
country. and with present low prices of sugar, it is very
questionable whether there is anything in favor of diffusion
over tripple crushing and maceration.

---:0:'---
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the cane has always laid in a uniform manner on the ground,
and from experienee~ I could by comparing the cane, .with
fields that had been previously cut, form a pretty good idea.
of how muchsugar the cane should yield per acre.

After putting up our two roll mill about five years ago, we
h~trvested a field of 125 acres, which yielded 8 tons of sugar
pel' acre. On account of the cane being thick and heavy on
the land, it was green in appeatance, the juice st<:tnding
at 9 deg. B. .

Rattoon fields taken oft' during the same year, of 16 ·to 18
months growth, produced from four to fiv'e tons of sugar
per acre. The juice standing about 10 deg. B. and working
freely in the pan in molasses sugars.

Since that year, I have noticed that our cane, although
lying as heavy on the ground after cutting, and the juice
standing at the same density has produced less sugar, year
by year, and has produced more molasses and of a poorer
quality, containing more gum.

As I noticed these changes, I looked for the causes. One
\I year I would think that a certain dry spell, or a cold winter,

may have left its effects, another year I thought it might be
on account of cropping new lands, and kept satisfying myself
with these causes, but each year the cane kept going back
until finally I came to the conclusion that there must be
some other cause.

'fhis year we are working with a new mill and a new pan,
and should obtain from 10 to 12 per cent. more sugar from
the same number of car loads ofc~me than formerly, but we
are not getting as much. This, I know to be a fact, not only
from the quantity of cane on the ground after cutting, but
also trom the quantity of juice per car load of cane. I feel
satisfied that with our improved machillery, we are not
obtaining, by 20 per cent., as much sugar from our cane as
we did five or six years ago with our old machinery.

As the new machinery can hardly be responsible for this
loss it must be on account of the poorer quality of the cane
to produce sugar. This fact being evident in so many ways,
I tried to think of the cause of the cane deteriorating to such
an extent, and have uecided that it must be due to the seed
cane that we use year after year.



Hamakua, Ha\vaii, H. 1., January 15th, 1892.

. .
During the six years 1 have been here. we have obtained

our seed, sometimes from standing plant, or rattoon cane,
but at least 50 per cent. of our cane has been grown by plant~ .

. jng the tops of plant, or first rattoon cane, as we have usually
been harvesting and planting at the same time.

Our seed is placed singly in rows six feet apart, and the
seed from three to eight inches apart in the row, depending
on the quality of the land and seeds, and its location; our
fields have heen better cultivated during the past, few years
than formerly, and the can,e usually stripped three times. so
that our fields have as fine a growth, and produce apparently
as fine cane and as much of it as I have seen on the Islands.

I have now come to the conclusion that it is time to try
and stop the backward tendency of our cane, and if possible
improve its sugar prodllcing qualities, and hope to accom~

plish this hy the following means.
I am having prepared a piece of land of about 30 acres,

convenient to the la.nds to be planted next year; this land
will he Ilsed to raise a crop of seed cane, it will be planted
with the best of our plant cane, and only part of the stick
used for seed that contains the most sugar by the polariscope.
This field will have special attention if ner.essary, and ferti-

.1ized with the best sugar producing substances. Each year, a
field will be raised in the same manner, the seed being
selected from the seed field then standing, and only the best
sugar producing cane as seed.

I feel sure that the common practice in this country of
, planting tops, which are unfit to send to t.he mill, containing

water and gum, and expected to raise sugar, has caused the
deteriora.tion of our cane as I know it to exist at Paauhau.

By following the above course, I am in hopes that we may
improve our cane in the next five years so that it may
produce as it did five years ago.

If the same conditions have been observed in other dis
tricts. or if any suggestions can be made by those raising
sugar cane to overcome the trouble that I have explained,
the subject should be thoroughly considered and made public.

A. MOORE.

[VOL. Xx.THE PLANTERS' MONTHLY.8
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REPORT OF COJJ1JJ1ITTEE ON RAlllIE.
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. CORRESPONDENCE AND SELECTIONS.

To the President of the Plantef",'3' Labor Clnd Supply Co.
SIR :-The Committee respectfully report th~Lt the sum

total of their labors during the year has been observation
and a collecting. of facts for possible use. 'The present de
pressed condition of the sugar business, with the rather un
certain outlook for the future; renders it more important
than ever that the eircle of our industries be widened and
extended. It is believed by most of those who have given the
subject any attention or thought that there is a future of con
siderable promise for the ramie industry. It needs no a,rgu
ment nor proof to show that the ramie fibre is one of the
most valuable in existence in its adapta,bility to the wants of
mankind. It is a perfect applianee for the roughest needs
such as cordage, heavy sacking. ete., eL8 well as the very next
thing to silk for the finest and most delicate of fabrics. It
is not exeelled by linen in its various uses; but for nearly all
practiceLl purposes, the door to ·the use of ramie has been
closed on account of the great expense of freeing t.he fibre.
from the woody and gUlllmy substances in which it lies im
bedded.

It is well known that ramie grows to great perfection in
many parts of the Havvaiian Islands. It attains its best de
velopment in t1ll)se places where it is both warm and moist,
such as portions of Kana, the distl'iets of Hilo. Puna and por
tions of HeLmakua in Hawaii, the districts of Kaupo, Hana
and Koolau on Maui, and similar localities on the other
Islands.

It is asserted from California. by parties who have been
experimenting in the cultivation of ramie that it is exhaust
ing to the soil. This does not seem to be the case here so far
as the appearance of the plant is concerned. The lack of
tests upon the fibre of the plant which has been growing in
the same spot continuously for a number of years prevents
any opinion as to whether or not it deteriorates from long
growth in one spot.



The experiments and labor of the Hawaiian Ramie Com
pany, organized some years ago and still in: existence but not
engaged in the active pursuits of its objects, show that the
ramie fibre can be detached from the sun:ounding material
with probable profit, but the lack of funds prevented the
Company from continuing its work, and the ramie decorti
cating machine, with other machinery and the buildings,
stand to-day not far from the new Volcano road to show
what has been done, but not necessc1rily to prove that ramie
in this country need be a, failure. 'rhe ground in that loca- .
tion should be to-day full of ramie roots and plants. The
fact, ho\yever, tlmt it has been over run with cattle will pro
bably prevent any plants from being seen, the cattle eating
it clown with avidity, though the plant belongs to the nettle
species.

For the past two or three years Mr. Frank L. Winter, cash
ier and book-keeper of the Pacific Hardware Com pany, has
turned his attention 'to the ramie question and he states that
the promise for the fnture is grea,t. New machines have
been invented and new methods of degumming have been
perfected by which the fibre can be produeed and rendered of
marketetble value at much less expense than formerly. He
has made an arrangement with the HrLwaiieLll Ramie Com
peWY for the use of its machine and plant and expects with
in c'L short time to be able to demonstrate the practical value
of the other machinery, of which he has become the agent.
If .M:r. Winter's expectations prove well founded there is no
rea;,;on why, within <L very short time, the growing of ramie
should not be et very profite1ble industry for this country. It
is pecnliarly adapted to the small cultivators. Its gro'oving is
not expensive and it can be raised with probable profit upon
very small parcels of ground-waste comers, so to speak, of
house .lots and kuleanas, the fiber being detar-heel by ma
chines which probably ean he transporteel without much ex
pense from place to place, like the traveling mowing and
reaping machines in the Uniteel States, or whi.ch perhaps
would better be established froni place to place throughout
the country, where there is sufficient demand.

The time allotted for the consideration of reports is so brief
that your Committee i.nstead of lengthening their report

THE PLANTERS' MONTHLY. [VOL. XI.
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Honolulu, Oct. 2G, 1891.
---:0:---

AGRICULTURAL SCIENCE AND ITS MAIN OBJECT.

would refer the men1bers of the Company to Mr. Frank L
Winter for further information and £n,cts, which it is believed
will be of advc1utage in a prompt development of this in-
dustry. Respectfully submitted,

W. R. CASTLE,
Chairman.

11THE PLANTERS) MONTHLY.JAN., 1892.]

(CONTINUED FROM DECEMBER NUMBER.)

"The results, a,3 far as I can briefly give them in, this pub
lication (a more extensive publieation is under way) are the
follovvil1g :

1. Potash (kali) fertilization has in all cases sho"vn decided
effeets, except with potatoes (more about these potatoes later
on).

2. On the sandy soil, poorer in potash (lmli), the effflct is
much more pronounced than on richer soil.

3. 'fhe potash (kali) requirement of the va,rious plants
\J. varies very much. It appears most pronounced in the case

of cereals.
"These experim'ents confirm therefore Schultz-Lnpitz's

assertion ot the great importance of potash (kali) fertiliza-
tion for cereals." ...

PROF. WAG'NER'S CONCLUSIONS.

On the strength of thesA experi ments and the lesson they
teach, Professor ",Vagner proceeds to lay down in the follow
ing paragraphs what he feels justified in saying about potash
(Judi) fertilization.

1. A high mte of advantage fro'm potash (kali) fertilization
appears most probable on light sandy soils and on POc1,t soils.
These soils are as a rule so poor in potash (kali) tlmt they re
quire ,1, large supply of potash (kali) salts in order to produce
satisfactory crops. The potash (kali) salts best achtpted for
these soils are lminit and carnallite. Hicher soils should be
carefully examined upon their potash (kali) requirements be
fore deciding upon regular potash (kali) fel'tiliz,ttion; but
care is to be taken not to be deceived by the ex,unilmtion.
How easy it is to be deceived, an eX<Llnple will illustmte.



Suppose two farmers have the same soil and both deter
mine to prove by an experiment whether the soil requires

.potash (kali). Farmer A applies ninety pounds per acre and
chooses barley as the plant to make the experiment on.
Farmer B uses the same quantity of potash (kali) but ehooses
turnips. How much should the yield be increased in each
case ~ We suppose that one-half of the potash (kali) applica
tion, that is to say forty-five pounds, should be cont~Linedin

the harvest product~ and that a supply of forty-five pounds
was already in the soil. rrhis is easy to calculate. For the
produdion of an average b~trley crop, there are required per
acre forty-five pounds, of potash (kaE), and for the prod uc.tion
of an aver~ge crop of turnips about 226 pounds of potash
(kali). For the barley requirement the qmLutity of potash
(ka,li) htts been doubled, but on the beet-field only 1-6 has
heen added of what the crop reqnires. Farmer A finds the
yield of barley doubled, and considers his soil very much in
need of potash (kali); farmer B is hardly able to see mlY
result, and Lelieyes his soil does not require potash (lmli).
Yet, as a matter of fact, the potash (kali) requirement of the
soil is necessarily the same~ only the piant requirement differ
ing. It became quite evident in the one <;ase and not so in
the other.

2. Meadows are to be considered as pre-eminently requiring
potash (lmli), and as paying well for its application. Meadows,
as a rule~ have lost much more of phosphoric acid and potash
(kali) than has been returned to them by manure, and the
yield of meadows is considerably belmy what it might be
if properly fertilized with phosphates and potash (lmli), as
has been proven in recent years in a final manner.

Nitrogen fertilization on meadows is unnecessary.. The
meadow should not live on the nitrogen of the soil, because
it should enrich the farm hy catching the nitrogen of the a.ir
and transforming it into stable-manure nitrogen. That mea
dows arc able to do that, can be easily observed, for nowhere
does the difference bet.veen nitrogen-gathercrs and nitrogen
consumcrs appeal' more clearly. If a very neglectecl meadow
is fcrtilized with potash (lmli) and phosphate, it will be seen
how clover ~pecies and leguminous plants, of which nothing
Ims been visible before, will begin to vegetate InxUl'iously~
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while the grasses will hunger and take second place in the
first year. In the second year the grasses will also thrive
luxuriously, because the Jegumil1osl:Le have fertilized the

. meadow with nitrogen; that portion, namely, which their
roots contain, of which portions continually decay and de
compose, and which portion furnishes all the nitrogen the
grasses require.

In tlmt Wety a farmer ca,n take every year from 100 to 200
pounds of nitrogen per acre in shape of hay, clover, etc., and
gain it for the farm, without supplying any nitrogen to the
meadow. Exclusive potash (lmli) phosphate fertilization en
ables such a, tremendous gain of nitrogen, that no farmer
should fttil to avuil himself of this cheap mo~le of el1l'iching
his land.

3. The same rate of advantage which potash (kaJi) phos
phate fArtilization promises on meadows, may of course be
expected in the culture of peas, beans, clover, etc. Under no
condition should the nitrogen-gatherers be left '\vithout an
ample supply of phosphoric acid and potash (lutli), as they
are rendered thereby nitrogen-hungry; the more potash
(kali) and phosphate they can assimilate, the more greedily
do they utilize the atmosphere's nitrogen.

4. Just as the nitrogen-gatherers should be richly supplied
with potash (lmli) and phosplmte, so that they may take as
much nitrogen as possible from the air and convert it into
hr1rvest substance, so it is also necessary to give to all nitro
gen-consumers an excess of potash (kali) and phosphate, be
cause then alone can they utilize fully the nitrogen of the
soil, of the stable manure and of the nitrogenous fertilizers.

It is, however, not all the same in regard to cereals, us to
whether the potash (kali) is offered in shape of natural saJts,
such as Iminit and carnallit, or in shape of 111 miate or sulphate.

On the strength of what is known to-day on that subject
I can lay down the following general principles:

(a) I consider it as suited to the purpose to fertilize with
potash (lmli) not only all plants intended to be used on the
f,Ll'In as food for animals, but also all cereals, which furnish
straw, in quantities not merely sufficient for the production
of a maximum crop, hut with enough to induce the plants to
take up an excess of pota.sh (lmli). Animal food rich in pot-

...

JAN., 1892.] THE PLANTERS' MONTHLY. 13



ash (kali) gives manure rich in potash (kali), and the potash
(kali) of the manure is for some plants most advantageous.

(b) For potatoes and sugar beets, give the potash (lmli) in
form of stable manure, and apply potash (kali) to the crop
preceding 01' ebe fertilize with mmieLte of potash in the fall.

(e) On loamy soils potatoes stand direct potash (kali) fer-
tilization better than on sandy soils.

(d) Among the cereals, oa.ts require the least, beLl'ley the
largest quantity of potash (kali).

(e) '1'0 tobelcco apply the potash (kali) only in form of sul
phate.

5. 'Wherever the conditions of soil ~tnd plants admit of the
applicatibn of the natmal potash salts (kainit, carnallit, etc.),
they are to be given the preference 'before the concentrated
potash (lmli) salts.

6. 'fhe quantities of potash (kali) that should he given to
the various plants depend, of eomse, upon the content of
potash (kali) of the soil, and its conditions.

'1'hey vary per acre from 50-120-180 Ib8. of potash (kali) on
peat soils; (40U-900-1,200 Ibs. of lminit; 100-240-360 Ibs. of
potassium chloride.)

7. Potash (kali) salts succeed best when applied in the fall
0)' during the winter. ~l'hey can be spread broadcast with the
hand or with a machine, and plowed uncler. On meadows the
simple spreading is sufficient. If phosphates are also applied,
it is best to mix them just before use. If the mixture stands
for awhile it is apt to get hard.

8. Care is to be taken that the 89il contains enough lime
when potash (kali) sa.lts are richly applied. With enough
lime, sure and considerable results will not fail."

So'far, Professor Wagner, whose injunctions do not savor
of uneertetinty or hesitancy, and whose positive statements
deserve all the more credit, because they are made after a
careful and long-continued study of the nitrogen and phos
phoric acid fertilization.

WHAT IS TilE EFFECT OJ!' SODA.

It was during these researches that Prof. vVagner was led
to tbink that the potash (kali) salts possessed an eired upon
plant-growth, particularly nitrogen absorption, which bad es-
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ca.ped observation. It was Schultz-Lupitz who contended that
not only the potash Omli, K20) of the kainit, but likewise the
other salts, exert a most f.worable influence upon the crop.
Concerning this side-effect, as it were, Profe::;sor 'Wagner says
that magnesia and soehL ~Lre there to be considered, the former
of which is recognized as tL necessary element of plaut-food,
so that its presence can, of course, only be advantageous. As
regards soda (natron), however, it has been assigned so far
only an ind·irect influence. "This is tLl1 error," he says, "there
is tL direct effect of it, and· this direct effect of .soda, that is to
say of 'soda entered into the plant, has proven during my in
vestigations of such importance that furthei' researches in
that direction are of very great moment."

In his opinion, "the decided preference expressed by
Schllltz-Lllpitz for kainit as pota::;h (luLE) salt is, like the better
yield, produced by the use of nitrate of soda, as against sul
phate of ammonia, attributable to the effect of the soda which
lminit, as well as nitrate of soda contains, and which, hereto
fore, has not been properly valued."

OPINIONS OF PROMINENT GERMAN FARMERS ABOUT POTASH FER

TILIZATION.

What Schultz-Lupitz thinks about the potash (kali) ques
tion. and its importance for agriculture, may be inferred from
the following quot<Ltion from an address delivered before the
Club of the Landwirthe (farmer::;): "Section 4 of my resolu
tion is to the effect' that the securing of the potash (kali) or
kainit depo::;its for the German agriculture should, in proper
manner, be brought about.'"

"This point, gentlemen," so he said, "concerns, as far as I
can bee, the canclinal-the main qnestion for the future of our
German agriculture. It is recognized already on all sides that
tl.e applieation of pot,Lsh (keLli) seLlts on peeLt soils forms the
basis of their culture; it i::> recognized that the appli.cation of
potash (1m!i) salts to stable-manure effects a preservation of
the nitrogen by preventing its esca,pe. '1'hi::; has been estab
lished through the labors and researches of Jules Reiset,
L,Lwes and Gilbert, E. Peters, Konig and Kiesen, Morgen,
Dietzell (1,nd others; they have proven that without the <LP
plication of potash (lmli) salts the nitrogen of stable-manure,

....\
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as also the nitrogen-economy of the soil, suffers permanent,
considerable losses through the formation of free, volatile
ammonia; it is beyond doubt to-day that potash (kali) salts
and, foremost among them. kainit, are, in the hands of the
farmer, the infallible means to keep nitrogen; it is als'o the
case that potash (kali) salts are far the richest prod ucers of
nitrogen, the leguminosae, an exceedingly suitable fertilizer,
provided, of course, rain is not wanting. In one word, the
potash (kali) questiori is to-day no longer a mere question of
supplying to the soil potash (kali), but it is in an eminent
sense a question of nitrogen, a question how everywhere, on
each farm, this most expensive .element of plant-food, this
carrier of life, can be procured and husbanded. It is my duty
to give here before you expression to my opinion, an opinion
firm and without doubt, that the potash (kali) deposits form
the foundation and future of our German agriculture."

And in an article published in No. 559 of the lv[agrlebU1'ger
Zeitltn.q he writes: "I see that in the race of nn tions America
especially shows sharp weapons. To the virgin soil there is
added on the state institution of a homestead law, canals,
elevators, and cheap, quick and easy railway transportation .

. I see that our home agriculture has to fight for life, and that
if she succumbs large circles will suffer. I see that the fight
has to be fought by us with an exhausted soil, from which
our fathers took, without knowing it, the essential elements
without replacing them. I see, by my experience of replacing
them, in the potash (lmli) salts properly used, the salvation
the main weapon for the fight which will lead us to victory
and will regenernte our soil."

These uttentll0eS from one who, for over ten years, had
succeeded in raising profitable crops on very poor land, pa,y
ing crops against const1mtly decreasing prices of wheat, etc.,
acquire a great significance. They are a word of wc1,l'l1ing to
his fellow-farmers. a patriotic appeal to keep, by an act of the
government. these valtmble deposits for the exclusive use of
Germany, and an attestation that the question of fertilization
turns almost exclusively round the proper, judicious applica
tion of potash (lmli) salts. Privy Oounsellor Rimpau, who, on
his domain, Cunmu, owing to the liberal nse of potash (Imli)
salts, had attained eqnally satisfactory ~'esnlts, Imd already
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pi:oposed ii1 1881 a large export duty on all potash (kali) pro
ducts. And yet, in spite of these overwhelming proofs as to
the unquestionable value of the potash (kali) salts, the United
States impose upon some of these salts a duty of twenty per
cent., because they are capable of being used also for indus
trial purposes! Let American farmers <'Ll1d American agri
culturists ponder over this strange legisla,tive wisdom! Germ
any, certainly a strong, great country, well governed, highly
cultured, a,nd bent upon progress, considers the propriety of
preventing the export of' potash (lmli) salts; and the United
States, pre-eminently an agricultural country, feeling alre<.Ldy
the absolute necessity of artiticial fertilization, and having no
potash (kali) salt deposits, imposes upon them an import duty
of twenty pel' cent.

HOW DOES PROF. WAGNER SUM UP THE SITUATION ~

But let us sum up in a few words what the latest scientific
results, thoroughly verified by many years experience of ex
perienced agricu1turists. have to say on the question of proper
soil nutriment. They say: In rational economy with nitro
gen lies the key to the situation, and. therefore, to use again
Professor Wagner's words, the task is quite clear, viz. :

1. All leguminous plants such as peas, beans, lupins, clover,
seradella, lentils, esparsette should ·be rendered nitrogen
hUllgry, so that they may dm"" to the utmost extent upon
the nitrogen supply of the atmosphere, and this is effected by
potash (kali) phosphate fertilization.

2. For the nitrogen consumers the requisite amount of
nitrogen should be secured from the cheapest possible source,
the atmosphere. Extensive cultivation of leguminons plants,
fertilized by potash (kali) phosphates, and their use as nitro
gen-fertilizers effects this.

3. As far as nitrogen, procUl'ed without cost from the air
does not suffice, the nit.rogen-consumers should be supplied
with the requisite amount of nitrogen, sufficient for the pro
duetion of <1, maxim um crop.

4. Whatever nitrogen l1<.1,s been secured from the air by
green cattle food, and passes on into their manure, should be'
preserved from losses. This is efl'eeted by spreading potash
(lmli) salts, containing magnesi<'L, either in the stable or the
dunghill. ,
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In all, 1,476,9(H tons of potash.

For the replacement of it no less than] 1,538,281 tons of
Iminit, at 12.8 1\,0, would have been required. The very alpha
of farming demands the repbcement of that proportion ,vhich
can in no way reach the soil, in another form, again. The
quantity of potash eontained in the eel'eals and other pro
ducts exported is, of course, lost to the land;· again, the
quantity of (~el'eals anel agricultural products consumed in the

5. VVhatever nitrogen has been secured to the soil by way
of stnbhles, roots, etc., of leguminous plants. should also he
proteeted from loss, whieh is clone by planting after fruits, or
leguminosae, for fertiliz:ltion alone, properly fertilized with
potash (lmli) phosphates.

6. All nitrogen furnished to the crop by the soil, by the
stable l11~inUl'e. or by cOlllmercia] fertilizers, should he in
duced to produce the highest effect, which again is effected
by lilJeral fertilization with potash (kali) phosphates.

7. Wherever lime is d0ficient, the soil should be supplied
with it, so that the potash (kali) scLlts may develop their
whole efficacy.

These are the theses Prof. Wagner extracted from his in
vestigations and experiments, and they carry within them
selves a convincing power. rrhey all aim at preservation of
the most expensive element of plant-food on one side, cLIld on
the other at obtaining and utilizing it to the fullest extent at
the least expense to the farmer. .

THE AMOUNT OF POTASH REMOVED BY EACH CROP.

A glance at the qmLntity of potash which the crops of 1887
removed from the soil, cannot fail to be highly inst1'l1ctive in
this connection. The crop of 1887, as reported by the De
partment of Agriculture, consisted in:

1,456,160,000 bushels of corn, and removed 189,290 tons of potash (K~O)

456,320,000" wheat, " 85,696 "
659,GI8.000" oats, " 54,331 "
20,G93,OOO" rye, " 2,860 "
56,812.000" barley," 8,431 "
10,88'1,000" buckwheat, " 618 "

134,lOB,000" potatoes," 10,0405 "
38G,2400,000 pounds of tobacco," 6,9409 "
,n,4M.OOO tons of hay, "1,112,011 "
7,020,209 bales of cotton," 6,613 "
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No"" there were imported aceol'lling to the Report of the
Department of Agrieulture, in-

1885- 9,986,507 bnshels, at a cost of $7,177,889.
188G-10,H17,115" "6,17B,:W8.
1887---10,8aI,4G1" "8,076,082.

Now by referring to wlutt Professor Wagner says, namely,
that the yield of barley per acre ean be ea,sily doubled by

large cities a,nd towns find, as a rule, their way into se\vers or
canals, etnel into the river or sea, aildare again lost; and what
is contained in the dropping of animals is only in a very
small way retul'lled to the ground; therefore, it seems safe to
affirm that the replacement of at least one-tenth of wlu1.t the
crop removes is etbsolutely necessary to prevent a gradual,
but sure impoverishment of the soil.

POTASH AND BARLEY.

Let us consider what Professor Wagner says regR,rcHng
barley: "It is practically known that barley repays much
less a fertilizettion with nitrogen than mtts; it is also prac
tically known that fertilizing with nitrogen produces barley
that is too rich in nitrogen and to rieh in protein; but it has
not been known how exeeedingly great the l'equirel11ent of
barley for potash fertilization is, an'd th"Lt barley can be
forced, by sufficiently liberal fertilization with potash and
phosphoric acid, to produce a much larger harvest of less
protein in the crop-substance, and hence much more valuable
for brewing purposes." Professor Marker's experiments, and
those of 'Hellriegel, demonstrate how much barley stands in
need of potash fertilization.

An ewerage crop of barley takes about fifty pounds of
potash (KeG) per acre out of the soi1. Averaging the crops of
1885, 1886 and 1887, each year about 70,000 tons of pqtash
h30ve been removed by the barley crops of the United ::states.
Provided phosphoric acid and potash (kali) had been furnish
ed in sufficient quantities, the barley crops on the area in
barley could have been doubled.

Ben'ley, the most grateful of all cereals for liberal kainit
supply, was planted in the-

Year 1885 on 2,729,359 acres, yield.ing 58,360,000 bnshels.
" 1886 on 2,652,957" " 59,428,000 "
" 1887 on 2,901,953" " 56,812,000 "
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giving it a proper fertilization with potash and phosphate,
namely 300 pounds of kainit per acre or a ton for 7 acres, the
aggregate cost of this proper potash fertilization would have
amounted to about 400,000 t.ons of kainit. costing, freight in
cluded, about $3,000,000. The result cal(mlated at only one
third of what might reasonably be expeeted, would have re
presented according to the figures of the Report of the De
partment of Agriculture $9,821,463, becallse the erop instead
of heing only 56,000,000 bushels, would have amounted to
74,000,000 bushels. 'rhe money spent for foreign barley would
have remained in the country, and the farmer would have
been better off by the difference bet:ween the eost of the
potash and the increased value of the crop, some $6,000,000.

This is but one out of many instances that might he given
as to what might be'done by proper rational fertilization.

NEVER USE POTASH ALONE.

The success of the va.rious potash salts, as fertllizers, de
pends upon their proper application. They should never be
used alone, because they o~lly furnish one important element
of plant food; the full effect of potash fertilization is only
obtained in connection with 11 proper supply of phosphoric
acid and nitrogen.

In a general way practice and experience has established
the followin,g rules for their use: On low, peat soils, rich in
nitrogen, the application of nitrogen is unnecess<'Lry, and also
when the nitrogen has been supplied by green manuring;
that is to say, by planting peas, etc., and inducing' them, by a
liberal supply' of potash <md phosphates, to an increased ab
sorption of nitrogen from the air, and plonghing them under.
Except in these two cases nitrogen should always be with the
potash and phosphates supplied to the soil.

The potash salts act, to some extent, as a solvent upon the
phosphates, and the use of 'rhomas slag has proven particll"
lady successful in connection with potash.

In soils deficient in lime it is quite essential, when <1pply
iug potash, to give them also the requisite amount of lime.

Potash salts should never be applied as a top dressing; they
should be applied as early in the Fall as possible and worked
into the ground by deep plonghing.-Potash. altd Paying CrolJs.
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BENEFICIAL BUGS-A GOVERN1vIENT AGENT GOES
TO A U8TRALIA FOR SOME.

Alfred Koebele sailed recently from San Francisco for the
Bouthem seas in search of a parasite that will destroy the
grasshopper, pest of this and other States of the Union. He
goes as the anthorized agent of the Department of Agricul-

. ture and of the State Board of Horticulture. Mr. Koebele
has been in the antipodes before, .and his visit was to good
purpose, fO!' it is esti mated that a single discovery made by
him has saved the State over $20,000,000. That discovery, so
important in its resuJts, was the Australian lady-bug. Mr.
Koebele a;certained its peculiar habits and value, secured
from Frank M. McCoppin a sufficient sum to pursue his in
vestigations and succeeded in introducing the bug into the
State.

Now Mr. Koebele is in search of more beneficial bugs to
destroy the injnriolls insects which infest the agricultural
districts of the country. He will visit New Zealand, Austra
lia, the South Sea Islands, and it possible will make some in
vestiga,tions in China and Japan.

The first important vvork is to be done in New Zealand,
where a particularly valuable lady-bug is found in great num
bers. It is said to be very destrllctiveof the lacal'l1iulll scale,
which is extremely injurious to many of the trees of the State.
This lady-bug infests several of the canyons of New Zealand,
and Mr. 1\oebele will import as I11,Llly as he can obtain if be
finds them as valuable as represented.

'l'here are between forty and fifty varieties of lady-hugs~

but their Imbits are very imperfectly known. ,Judging from
the success resulting from the introduction of the Australian
species, it is thought that many others are of equal worth.
Part of the agent's work will be to study the different species.
From New Zen,lanc1 Mr. Koebele will go to Sydney, then to
the northel'l1 pa,rt ot Queensland, to Victoria and Tasl11c.Lnia,
where he expeets to be in December and January next. Next
summer he will be among the South Sea Islands.

'l'he most importn,nt part of his labors, so far as this State
is concerned, will he in Australia. . It is considered that the
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In presenting the sketcbes on pineapple culture, which
appeal' ill these columns at intervals. the writer has deemed
it pl'Oper, 111 the present instance, as also in that of Mr. Ked
ney, to give in one article alone, 'what has been tLccomplished
by a single grower--~Ll1d tlmt indivichml Mr. G. 1. Russell, of
Orlando, Orange county. The achievement, as that likewise,

. previously narrated, OCCUlTed in latit'ucle 28° 30', which mtty
now be considered the most northern limit of successful pine
apple culture-certainly not heyond latitude 29" north.

The scribe has been telling some" big tales," in this journ
al at various periods, and fears that the public may event
mtlly come to regard him as <1, sort of Munchausen duplicated,
or a second hand edition of Jules Verne, or even a copy of
the renowned Eli Perkins. But there is no exaggera,tioll in

greatest pest in this State to-day is the grasshopper. No one
thus far has discovered an effective remedy. Many have been
tried and faileu. But reports have come from AustraJia that
a means has at last been found to kill tbe pest. It 'if,: a mi
nute ptmtsite weighted with the formidable name of Hymen
opterus. It is claimed to have destroyed innumerable bands
of the devastating grassbopper in Australia. A few parasites
placed among the grasshoppers, and all that is necessary has
been done. Agriculturalists, as a rule, are somevvbat incred
ulous regarding these stories, but a test will be made.

One of the most curious workings of the little parasite is
that it is an internal one and finds no better nourishment
than in feedi ng upan the inside of the grasshopper. It is a
wasp-like minute fly which,' when it stings, deposits an egg.
This egg forms into. a living creature that eats its way into
the g-nLsshopper and finally kills it.

:Mr. 1\oebelo will be in conshmt communication with the
State Board of Horticulture. He will recei ve' supplies from
it, and when any particuhtrly valuable insect has been dis
covered will send it a,t once to the State for experiment. He
also expects to do some good for the countries which he will
visit and will introduce into them remedies found advantage
ous here.-8an Jose Mercury.

---:0:---

CULTiVATION OF PINEAPPLES.
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the statements as made hy us-they a.re given just as they
come directly from the parties to whom allusion is made, and
who are well known to be men of sterling honor and un
doubted veracity,-and yet what they allege to have done is
simply marvellous. In this instance, the writer will freely
comment upon t.he facts given him, not ,to ca.ll in question
their accuracy or the reverse, but simply to reconcile what
may appear inconsistencies between theory and fact-and to
ask in advance, the pardon of Mr. R. for so doing.

On the borders of a beautiful Ettle lake, known in local
parlance as "Ivanhm" is the fine residence of Mr. G. 1. Rus
sell, whose pineapple tract is a short distance nearer the lake,
upon the banks of which it is located. 'The Orhirido water
works are near by, and the eastern -terminus of Orange ave
nue, two miles nearly from the hea.rt of the city, is at the end
of the avenue that leads to the mansion. Mr. Hussell was
ferll1erly a member of the wholesale firm of Waterhouse &
R.ussell, grain and feed merchants. But the latter, some two
or three ye~Lrs since, made up his mind to see what nature
would do for him, if assiduously wooed and devoted himself
to the production of the choicestgracles of "pines."

THE INCLOSURE

Around his pineapple tract, consists of a tight board fence,
six feet high, with a protective covering of slats or scantling
overhead, ~Lllcl like the one constructed by Mr. Keclney,
covers it is claimed, one and a half acres; but to our vision,
it seemed as if its size might be a trifle less.

,Ve found Mr. Russell unpacking fifty fine plants of the
"Variegated Smooth Cayenne" variety, which ineIuding
transportation, had cost him $300-so we understood him to
allege. These came from St. :Micbael's Island, in the Azores,
and were not only large plants, hut also in prime condition.
He WetS elated at their sa,fe arrival, and being in a communi
cative mood, was disposed to furnish all the infonna,tion
desired, which in suhsta,nce, is as follows:

SOIL AND l!'ERTILIZER.

Tn referring, some weeks ago, to Mr. Kedney's pineapple
tract, we neglected inadvertently to say anything concerning
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the original quality of the soil on which the pines were
planted.. '1'his, Mr. Kedney affirms, was merely second class
pine land~ rather poor, and certainly high and dry. Since
then, both the color and nature has been largely changed by
heavy fertilization and in the manner heretofore described.

The ground selected for the pines by Mr. Russell, in its·
original condition, "vas of a very different type. It was be~

fore reclamation; a partially dry bay head, about equally
divided between muek and sand. By way of preparation, he
dug ,vide ditches, twenty-five feet apart, for drainage, with
two smaller ones between, and covered the remaining ground
slirfaee 'with pure muck, six inches deep, which was then
spaded in. As· fertilizer, night soil was next used in large
quantities. This was compounded with the muck, but to
what extent or how 111 uch pel' acre was applied we failed to
learn. Those specially interested in the matter, can write to
Mr. Russell for the full facts in this respect, and they will be
cheerfully giyen. The

VARIETIES

ot pines embraced in this fine eollection are fourteen in nUlll
bel', namely, and in the order of their estimated merit:

1. Abbakaki. 8. Egyptian Queen.
2. Enville City. 9. Victoria Queen.
3. Smooth Cayenne. 10. Charlot.te Rothschild.
4. Variegated Smooth Cayenne. 11. Prince Albert.
5. Variegated Annanasa Sativa. 12. Porto Rico.
6. Black Jamaica. 13. Trinidad.
7. Golden Queen: 14. Red Spanish.

Of all these he regards the first named as the best, for the
three reasons herewith given:

1. M.ost prolific.
2. Best eating-finest flavor.
3. Most abundant in slips.
Mr. Russell pronounces it Ab-ba-lmh; Mrs. J. M. Wilson,

an excellent authority, Ab-ha~ka-shee, while she spells it
Ab-ba-l\'l,-chie. It is not a pleasant name to handle-what
ever way you take it. By comparing what is said here, in its
favor, with preferences given some time ago to the Smooth
Cayenne, it will be seen how widely Mr. Russell differs from
Mr. Kedney, the latter having decided preference for the
Smooth Cayenne, while the Abbakaki has nothing more than
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mere m-ention at the foot of his list. I-Tow far the estimates
of each are governed by the number of plants they may have
for sale, of any particl1lar variety, the writer has no means of
knowing and is not warranted in drawing disparaging infer
ences, which may not only be unjust, but have no foundation
in fact.

The Enville City Mr. R. places second only to the Abba
kaki, the slips selling- readily at $1 apiece. It is certainly a
very fine variety. The Smooth Cayenne, he finally admitted,
in the course of the interview, to be nei'trly oj' quite equal to
the othE r two varieties by whieh it is preceded in the above
list-but not equal to them in the production of suckers or
slips of whieb there are annually, in the Abhalmki, fifteen or
twenty.

The Golden Queen is in this respeet, very desirable.
HOW PLANTED.

Four years ago, this enterprise was undertaken by the pro
prietor. The beginning was small, hut it was in deadly earn
est. It gre'N hy degrees. until at this time, it is n9t excelled

" by any, excepting Qne, perhaps in the State-that is consider
ing the space occupied. It would be natural to suppose, how
ever, that "Mr. R. deems it withollt peer.

The beds are nine fert long and nine feet wide. They are
he thinks, in the most convenient form for cultivation. In
these beds the pines are planted seven to the row, making
them one and ~L half feet apart in the 1'0\\', and these rows are
three feet i'tpart, or three rows to the bed, which gives it
twenty-one plants.

'1'hen between each of these heels, running in the direction
of the lake are board walks, five or six feet wide. These,
which are of thick two inch plank also covel' the unsightly
drains, otherwise open, and dug to serve for drainage-both
the minoi' and main ones-the latter, as above stated, heing
ones twenty-five or thirty feet apart, five feet wide and three
feet deep. In dry weather, they are stopped up at the lake
end, allowing the accumulated water to percolate through
the soil.'

Mr. Russell says, that at the above rate of planting his
pineapples will reach 6,000 to the acre. 'l'hat, however, is
merely presumptive-and the real prodnction~ we think, will
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fall far below that amount. Still, he asserts that he has 10,
000 plants now, and jud~illg from appearances (which are
sometimes deceptive) it may be said that such 3-11 estimate is
not above the true mark.

Before proceeding further it may be observed, as previously
intimated that the whole inclosure, like that of Mr. Kedney's
is surrounded by a solid board or plank fence, six feet high,
and over the entire inclosure, supported by stout posts, ten
feet apart, is the necessary protective covering, which con
sists of scantling or slats nailed on three inches apart-mark
that, for thereby hangs a tale. This is too far apart, and the
result was, that winter before last (we do not know how it
was the past one) the pines were somewhat injured by frost,
while those of Mr. Kedney were untouched. rrhere could have
been no other reason for the difference, except in the spaces
given between the slats.

Thus, while Mr. Russell has the protection indicated, six
feet overhead and covering the entire tract, his strong board
fence around the outside not only gnards against thievish in
truders, but also from the cold winds, which he contends, often
do more damage than even the frost. Thus the fence alone is a
treble protection-against theft, the cold of winter and the
heat of summer. Concerning the last named~a few words.
As a matter of experiment, a little over two years ago, Mr.
Russell removr.d the covering from one portion of the tract
where the pines are planted. This was in summer, and the
full strength of the sml was allowed to fan on the plants,
with the result, that ill a few months the pines thus exposed,
were not half as large as those that were sha,ded, and ....vhich
were set out at the same time, all other circumstances being
equal. This is considered strong evidence in favor of shade,
while also causes the fruit to swell out, and put on an alder
manic apperance-portly and rotund. Artificial shade is bet
ter than forest shade, simply because the latter is unequal;
while the former gives an evenness of protection, both against
frost and winter, and heat of the summer, that conduces, in
the highest degree, to the general thrift of the plant.

PROFITS AND PRICES.

Mr. Russell says, that so far as his experience goes, these
pines will realize at the rate of $5,000 per acre annually. This
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would be five times the valuation of an orange grove, in full
bearing, at the rate of $1,000 per acre; allowing 500 boxes to
the acre, and the net proeeeds $2 per box. We are not yet
prepared to accept this enthusiastic estimate (in perspective)
until we see it down in cold figures in cash book and ledger.
No doubt, Mr. R. thinks it is correct, and that it will materi
alize.

He has never yet had a plant that failed to pl:oduce an
apple in' eighteen months to two years, and his choice
varieties never sell at a less figure than 50 cents apiece for
reasonably well grown plants. The suckers and crowns or
sprouts he disposes of at the rate of $25 per hundred or at the
Tate of 25 cents apiece. These are fair sized plants, aad will
invariably live and grow. Some of the pineapples, it should
have been remarked above, are sold as high as 75 cents and
$1 apiece-all in the horne market. Taking both the r.ommon
and the choice va.rieties into acr-ount, they will realize him,
on the average, 50 cents apiece, which is a very low estimate,
-or $3,000 (he says) on both apples and sprouts per acre!
Who else can do that ~ Very, very few indeed.

Choice plants sell even as high as $2.50 apiece. Looks big,
dont' it? Well as the editor of this journal said, some time
since, the business is both expensive and risky and our object
in offering these statements is, not so much, to present an
inviting field of lahor, as to show what can be done, so far
north in Florida. rro a few, these faCts may be of monetary
value, to the many they are simply, it is presumed, a'matter
of interest as revealing our possibilities, but not within their
Teach as a source of profitable income.

Now, let us proceecl with the narrative. Mr, Russell, claims
that his protective shelter, cost him but $250, while the one
built by Mr. KedJley, over a tra~ct of about the same size, cost
him $800. We cannot see wherein there should be such a
difference of cost. Within a year Mr. Russell claims to have,
had 1,500 apples. It is his intention to plant five acres more.
When asked if there was not a danger of overstocking the
home market, he replied not the least. Still the writer can
not see the matter in any other light than that an excess of
production, must bring down prices. However, Mr. R. stoutly
mainta,ins that there will be plenty of room at present figures.
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The preceding statements (excepting our own comments)
as given us by Mr. llussell are simply wonderful. They are
not open to disbelief, as the personal reputation of our in
forma.nt, is too well and favorably known in Orlando and its
'vicinity to admit of that. He may be, here and there sligbtly
in e1'1'01', or he may be correct.

What he has done, but few others can do-many may,
more 01' less, approximate it. 80me of these may fiLiI to
achieve even satisfactory results, because there will be the
one weak link somewhere in the chain, that will render all
the strong ones of no av'Lil. Those who have the means to
spare, are however fully warranted in making the effort, some
will win, while others fail. Let the following seven maxims
be steadily borne in mind, by those who are resolved to take
the risk:

1. Naturally rich soil, well fertilized.
2. Absolute freedom from weeds and grass.
3. More moisture than vegetahles need.
4. Adequate protection from frosts and cold winds.

It may be true. but this particular branch of agricultural
pursuit bears to us, a different aspect.

OTHER REMARKS.

Mr. Hussell has still a fairly large collection of the, straw
berry, or Red Spanish variety, called a,lso by the synonymous
terms of West Indies, Key Largo and the Indian Hiver pine
apple 01' the usual Florida kind, for these he is fortunate in
realizing 25 cents apiece.

Pineapples will run out and need renewing the second year
,from the time they yield their first fruit. Two apples are
therefore gathered from a plant, when the sprout is premit
ted to grow, which finally uproots the old plant. The space
is then fertilized and the new ones set out.

It is desirable that it should be understood, in offering an
estimcLte of the relative valuation of the apples, that the
Abbakaki, while it has the size of the Trinidad and almost
the fine flavor of Black Jamaica, has the superior sbipping
qualities of the sugarpine and tha,t it stands cold weather
better than any other variety known to us. The final con
sidemtion is a very import.:Lnt Olle.
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CULTIVATION AND MANIPULATION OF SUGAR
CARE IN NEW SOUTH TVALES AND THE
HA W AllAN ISLANDS.

BY ARTHUR T. ROBINSON.

5. Protection from excess of heat.
6. Proper distribution in the home or foreign market.
7. The best varieties only for planting where the culture IS

so expen!:iive.
'l'hese rules or maxims, thoroughly observed will lead to

success, in defence of Jack Frost or Old Boreas, but it is a
vocation that calls imperatively for diligence and caution to
say nothing of the letbor and outlay required; both of which
must be forthcoming in liberal proportions.-Florida Agri
culturist.
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Paper j'ead on the 2Sth of August, 1891, at the .~eventh monthly meeting of the Chamber
((f Agriculture. F. Nash, Esq., President.

MR. PRRSIDENT AND GENTLElIfEN: In fulfilment of the
promise made at your last monthly meeting of the Ch"tmber
of Agriculture, I shall now address you on the subject of
Sugar Cane Cultiv<:ttion and Manipulcttion in New South
Wales and in the Hawaiia,n Islands, countries which I have
recently visited.

Unfortunately, I arrived in the former couutry jU!:it after
the crushing season was finished, but nevertheless, I ha
stened to the cane-growing districts in the North of that
Colony, and thanl\s to the kindness of Mr. Ed. Knox, general
ma,nager of the Colonial'Sugar and Refining Co., who gave
me letter!:i to the chiefs at Harwood Mill on the Clarence
river, and Broadwater Mill on the Richmond river, I was
able to see and learn a great deal under very comfortable
circu mstances.

Immedi<:ttely on arrival at Harwood Mill, I was taken
charge of hy M1'. Riley, the chief cane inspector, and he "took
me in his steam launch to visit the best cultivated planta
tion!:i within a few miles of this mill.

It may be as well here to let you know the u1'Ode of pro-
ceedillg in New South Wales. •

They work on the Centml Factory system.
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These monster mills manipulate tbe canes ·gl;own by the
free selectors commonly called" cockies": wby or wherefore
I could. not find out.

These" cockies" have generally about 100 to 300 acres
grant from the Government of the Colony at £1 per acre, and
are allowed 20 years to pay it off, I believe; but during this
time they are obliged to fulfil certain conditions, such as
clear the land of the big gum trees or scrub, which they do
in the first insttLl1ce by ring-harking etnd in the second by
simply cutting down the big-jungle or scrub, burning it and
then fencing in their land, and several other conditions,
which I forget now, though I remember at the time it left
the impression on me that these free selectors were most
handsomely treated by the GoveJ'llment.

The canes are cultivated almost entirely by the owner of
the land and his family with the aid of ploughs, taking on
day laborers to strip the canes, an operation generally uuder
taken once only, and that just before cutting, as the Colonial
Sugar and Refining Comp,my pay more for canes when
trashed than when covered with dead leaves.

'rhey have one great advantage. Being on the banks of
the Clarence and Ricbmond rivers, they need no guano or
artificial fertilizers, as every two or three years, these ri vel'S
flood their banks and deposit on the land a very rich black
alluviaJ soil. At the same time they ha.ve a very seriolls
disadvantage, nmnely, frosts, which sometimes do grmtt harm
to the canes.

In cOllsequence of these frosts they are only able to plant
certain species of canes. The f~tvoriteones being the ,. Rappm"
(also known by the name of the ,. Grey Fiji" and the" .Mauri":
tius White Bambous") and the "Mauritius Ribbon"; the
former is chiefly grown on the Richmond river while the latter.
is mostly cultivated on the Clarence river. "Purple Ribbon,".
called the Port Mackay here, has been entirely abandoned in
these districts, as, although the farmers find it a very profit-,
able cane to grow, the C. S. R. Co., find it yery disastrous to.
buy as the percentage of uncrystallizable sugar is said to be,
very high.

'rheir "Salangore" cane appears to me to resemble our,
Lousier very mucl{ but it is not extensively cultivated as it

,
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suffers more from frosts and droughts than the other species.
A few years ba,ck the price uf sugar went up with a

tremendous bound, 'in 00nsequence of which almost all the
cane growers put up small factories of their own with little
toy machinery to n~ake from one to five tons of sugar a day,
in many cases, borrowing the money. When the price went
clown again, they were left in a, sorry plight, being obliged to
mortgage their properties in lllany insta,nces and to sell their
canes to the Central Factories again. 1 saw a great many of
these tiny sugar houses with mills, vacuum pans, etc., all
complete, abandoned and uncared for.

rrhe C8nes are sold for about lOs. to 12s. the ton on the
ground, Colonial Sug,Lr and Refining Co. sending their own
men to cut and transport to the banks of the rivers, where
they are transferred to punts, holding 50 tons each, which
are towed by small steamers, sometimes 30 miles on the
Clarence and sometimes 60 and 70 miles on the Richmond.

The weight of the canes is calculated by the displacement
of the punt. This appeared to me a very fair way of estimat-

'<;.- ing the weight, but it is not approved of by the "cockies"
who are very suspicious and fear nut getting their full
weight~.

On arrival in front of the mill the punts are hauled alongside
of the cane-carriers whieh stand out in the river like an
ordinary jetty.

At Harwood mill on the Clarence, there are two sets of
double crushing mills (three rollers each) which turn out
about 400 tons of sugar a week-in front of each set of mills,
there are American shredders to break up the canes and give
a regular feed to the mills. By this addition, which is a large
and costly piece of machinery, they say, they can get one
third more work out of the same mills. After passing throngh
the first mills, the bagasse is macerated as much as possible.
allowing it to absorb all the water it can. rfo work this sugar
house and evaporate all this water, it requires 15 tandem
boilers, of which eight are built very like our ,. Four Godil
lots" and burn green bagasse in the same way, and the seven
others are fired with coal.

The Broadwater mill on the Richmond river is very
much the same, only larger, having three sets of double



crushing mills instead of two at Harwood; tIley have seven
bagasse furnaces and ten for coal put up in the same way.
This mill turns out about 540 tons of sugar a week. rl'he
quantity of coal is apparently enormous, though the exact
figure I was unable to obtain.

These mills are entirely under chemical eobtl'ol ; everybody
taking their orders from the chemist, and it has been found
to work admirably. Of course, when this idea was first
started, it ea,used much jealousy and hea,rt-burning, and it
was sometime befure the chemists were able to assert them
selves, owing to the opposition of their fellow employes; ·but
now it is generally acknowledged that it is by far the most
economina,l wc\;y to work intelligently, and keep a check on
everything thiLt gues on, than to simply cook the juice at a
certain temperature and clarify the juice with the aid of a
bit of Litmus paper; the sugar boiler being quite unable to
give a reason why some days the juice is clarified easily and
crystallized quickly while on another da,y everything goes
wrong.

The chemist soon knows whether it be the fault of the
canes or negiigence in liming; and whatever the cause may
be. he can put his hand directly on the cause or on the
offender.

Wherever I have been and whenever I have talked sugar
with anyone during my travels, the chief topics have invari
ably been the merits of diffusion versus milling and the value
of chemical control, or, to put it better, chem1caJ assistance
in a sugar factory.

The people chiefly opposed to the chemist are managers
and sugar-house overseers, who fear a loss of power with the
advent of that jndividllaJ with his numerous bottles, test
tubes, genel'::L1 paraphel'l1aJia, and last, but not least, stinks.

Amongst the many men I have met in these countries trom
1vhi('h 1 have just returned, I never once met a man, who
having employed i1 chemist, was ready to give him up; quite
the contmry, they one and all declare him to be of the grea,test
necessity for the proper working of a sugar factory.

The worth of this profession is very pithily expressed by
Mr. J. N. S. Williams, an engineer in Honolulu, when he says:

" Many people affect to sneer at analytical work applied to
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the manufacture of sugar, and say that it does not add a
pound of sugar to their account sales; such should con~ider

that book-keeping never added one dollar to t,he act ual
returns, but that any man who went into bu:::iness without
keeping accounts of some kind would be considered lacldng
in common sense."

'rhese sugar hom;es I have just spoken about only manu
facture the raw material which is sent downto the company's
refinery in Sydney. I was permitted to visit this refinery
twice during my sojourn in that town.

'J'he Colouial Sugar ,md Refining Company have, besides
the refinery in Sydney, another in Melbourne, and are build
ing a third in Adelaide. I also heard that there was another
company a,t work building a refinery in Melbourne.

This does not fl,ugur well for us in Mauritius, as it is quite
evident that there will be a greater demand for l'aw sugars
from Fiji, Borneo, Java and other cane growing countries
than for our finest whites, which are now exported there,
which llleallS that we shall have to seek another market or
change the quaJity of our sugars.

When I was at Broadwater 1 saw two diffusion plants, put
up by Fives-Line Co., quite as large and perlmps larger than
that of Britannia" which is under the able manr.gement of your
enterprising chairman, abandoned and abused by all who
had anything to do with them practically.

By dint of questioning I got these S"tme people to acknow
ledge that these diffusion batteries had never had a fail' trial,
having been discarded before the first season's working was
over 111 favor of heavy maceration and a huge consumption
of cmtl.

I also visited the Rous mill belonging to the Richmond
River Company about ten miles from Lismore.-'l'his is
worked on quite different lines.-'l'hough it is a Central
Factory it grows the greater part of its crop itself.-It is quite
a pigmy in comparison with the two monsters I had just
vi~ited. ,

After crushing and making the ordinary raw material,
they melt it again, pass it through charcoal filters in the
same huilding and send it away as refined sugar.

The soil is excessively rich here, this property being situate
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in what is called the "Great Scrub," a dense jungle which
extends for 50 miles from the R.ichmond River to the Tweed
River.

Here I saw an arrangement for making carbonic ga:; which
was used for precipit~Lting the foreign substances in the juice
instead of sulphurous gas, in imitation of the beet sugar fac
tory. Now it has been abandoned as a failure.

I had the pleasure, while in Sydney, of meeting, on several
occasions, a fellow countryman, Mr. J. A. Despei~sis. M. R.. A.
C., at present Inspector of Agriculture to the New South
Wales Government, ctnd got many valuable hints on the Sugar
Industry in that colony. Amongst other interesting facts I
learnt from him, was,. that a certain cane-grower on the
Richmond River received a check for ,£90 for 21 acres of
Grey Fiji (i.e. Wh~Lt is known here as white bam boo) C~Lnes

fl;om the U. S. R.. C. rl'he canes were passed at the Broad
water mill. Mr. Despei:;sis also tolclme that frequently canes
yielded 70 to 75 tons to the acre; and I have even heard
people talk about 100 tons of CcLne to the acre.

I think, that in this colony, New South Wales, the sugar .,
manufaeturers are in advance of 11S here, thanks chiefly to
the valuable aid of the chemists while the cane-growers are
far behind us, owing to the great advantages I ha.ve already
mentioned, tha.t really all the canes require is to be put into
the ground, cleaned once or twice, trashed cLt the proper sea-
son to give a magnificent return at a minimum cost.

THE HA WAllAN ISLANDS.

I arrived in these Islands on 12th March, after a three
weeks passage from Syd ney, and immediately after present
ing my letters of introduction, my friends were kind enough
to map out a route in order that I might see the most im
pOl'tallt plantations in the very limited time I had at my
disposal.

I went first to the very interesting property at Kealia, belong-
ing to the Makee Sugar Company, on the Island of KcLucti, 99
miles distant from Oahu, the Island on which Honolulu is
situated. I had the good fortune to meet Mr. Fairchild, the
manager, on board the "S. S. James Makee " returning with
a number of Japanese laborers who had just been allotted to
the various properties that had indented for them. rr'hese
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Japs. come down under three years' contract, the plantations
send 15 pel' cent. of their wages to the Japanese Consul
General every month, and this is allowed to accumulate till
the ena of the contract when the sum total is handed over to
the man. A new immigrant gets a,bout $17 to $18 while an
experi~nced but unskilled laborer is able to ask for $24 a
month-house, doctor, etc., included.

On a.rrival at Kapaa we drove straight to the hotel which
on these properties corresponds to the "Bachelors Quarters"
in Australia. My room looked on to the mill not 100 yards off,
but not n, sign of life however could I see about, no smoke
from t'he chimney, no carts or wagons could I discover, for
the very good reason that all the canes n,re flu;ned to the
sugar house, but more of this later on, no noise of turbines,
no yielding of" Eh toi, M~Llabar," and at last I turned ttway,
disgusted, convinced that there had been a brettk down or
something had happened, and I should not see this diffusion
battery at work. But I was shortly undeceived, when I was
taken into the factory and found everything there in full
swing but so perfec.tly organized and under such splendid
management that everyone appeared to take it very easily,
owing to each having his duties clearly defined.

rrhe canes are brought to the factory in the most econo
mical manner I lmve ever seen. This splendid system of
transportation I am sure will be adopt,ed by every planter in
this Island who has the water necessary, as soon as they
have seen it at work. It is called fiumin,r;.

The Californii:Ln pine is almost exclusively used in these
Islands (Hawaiian· Islands), for this purpose, but owing to the
expensive freight from San Fl'aucisco to Mauritius, I looked
about for New Zealand or Australian wood which could be
brought here cheaper and was fortunate enough to discover
the" Huon" pine of Tasmania which is quite as good and
perhaps in some ways better than the Californian wood for
this purpose, especially in withstanding our capricious climate.

I believe before long a CtLrgo of this 'wood may be expected
here

By a flume, is meant two boards. one 14 inches wide anel
the other 15 inches nailed ttt right twgles.

These flumes can bring canes as easily ten miles as one, it
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is necessary to have a slight gradient and the water requisite
depAnds on that gradient-the steeper it is, the less water is
required-Seven or eight men only are required to snpply a
sugar house making 25 tons of sugar in ten hour8.-'1'he canes
when once thrown into this flume, are washed down to the
cane-carrier without one single man being reqnired to touch
them agaiu.

In the case of mills, the canes may be pla(~ed in tlteflume
several miles distant, and will a,rrive on the cane-carrier, pass
through the rollers and conveyed as bagasse by another
endless chain to the automatic furlULce feeders and burnt in
the furnaces without anybody touching them.

Tbis will be a great economy in the "cllH.lToi" of estates
here, that have the water which Ci:Ll1 be utilized for all sugar
house work after having hurled the canes on the cane-canier,
and is well worthy of the serious consideration of our plant
ing community.

After watching for some time these canes being thrown on
the cane-carrier, we proceeded into the sugar house and in
spected the diffusion plant which was built by the Sanger
hausen Co., and is now doing such splendid work, though I
must tell you that the first year was not far removed fi'om a
l~Lll1entahle failure and would have been abandoned like the
Fives-Lille batteries at Broadwater, N. S. W.. but for the in
domitable courage and perseverance of Col. Spalding the
pioneer of diffusion in the Hawaiian Islands, who has now

. the satisfaction of seeing such good work done and doing
better work every day.

At" Kealia," defecators, subsiders, filters, etc., have been
entirely abandoned. The juice is defecated in the diffusers.
and then sent direct to the quadruple effect, there being
only a very small tank to receive it before the Q. E. takes it
up; from this apparatus it goes straight to the vacuum pan
where again there is but a tank of a barrique or two capacity
to receive it before going into that pan to be crystallized.
Every thiug is so \vell regulated that the vacuum pan makes
its 4 cuites of 13 tons each in exactly. the same time as the
diffusion battery takes to diffuse sufficient ehips to supply
the juice necessary. The masse-cuite falls into a tank,
placed just above the centrifugals and trapped in such a way
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as to supply them regularly. Under these centrifugals whieh
are of the Weston pattern, are chutes whieh allow the sugar
to be dmpped straight from the turbine into the bags and are
then and there sewn up. In fact so fast can it be done that
the day I left this property which happened to be the last
day for sending sugar to San Francisco before the McKinley
tariff came into operation, I saw sugar which two hours be- .
fore was in the vaeuum pan, on hoa,rd the steamer <1, mile
distant" en route" for Honolulu and San Francisco.

The first news of the effect of the McKinley tariff on the
sugar market on the 1st of April was a drop from 3~c. to 21c.
sugar pol. 96.' .

At this plantation diffusion was started in 1889 and this is
only its third Y8itr; but the effect it has had on the sugar
industry in the Hawaiian Islands is marvellous.

If, at the firl::it contretemps it had been abandoned, the
losses from bad crushing would have continned for sometime
longer no douht, but I am sure diffusion would have asserted
itself soon. As it is, there are not only 4 or 5 other diffusion
batteries at work now, and others in COllrse of construction
01' ordered, but the advocates of crushing have heen spurting
and making extraordinary improvements in the strength and
efficacy of their mills: for instance, the Wailuku Mill with
its three sets of two-roller mills with Young's Patent Auto
matic Bagasse Feeders without which uo two-roller mi 11 can
possibly work 'fhe figures of tl}is mill I shall gIVe you
later on.

At Keali.a, as everywhere else where diffusion has been
started, a great deal of trouble and petty worries had at first
to he gone through, but thanks to Col. Spalding's determina
tion, they have at length succeeded. 'fhis gentleman says
that .; No planter is rich enough to do without diffusion."

The best proof of its rapid progress is that when first start
ed, it required seven double boilers and an enormous quantity
of wood and coal, whilst now the whole factory is working
easily with four tandem boilers; and one ton of coal, which
costs $9 to $9.50 per 1000 kilos, and is sufficient for five tons
of sngar in. addition to the green bagasse or rather chips
from the diffusers.

'rhi5 great economy is chiefly due to heightening the
chimney and forced draught.
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8,710,957 96.3 8,887,5440
Number of Working Days 106 %
Number of Diffusers per day 143 %

HE S U 1\1 E.

The boilers at Kealia are placed tandem-first is a Cornish
and behind is a III ultitubulal'. 'fhe Cornish measures 72" dia.
16' feet long-the multitubular 72" dia. and S ft. long with 54
tubes. The flue is 6 feet wide, 5 feet high, the chimney 120
feet high, 5 feet in dia.

n takes 110 men in two shifts to work the whole sugar
house, making about 50 tons a day.

,

H.45
12.70
1.75
0.58
1.1i

1:1.19
1.2(;
0(18
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15,287
4,317

65,993,979
14.45

2.89
.89

9,538,689

8i.9
12.1
·1.0
8.1

91.:1
8.7
4.i

PElt
PElt CENT. ON

GE:r-;'T. WEIGHT
SUCROSE OF CAN!;

ToTAl.
l'OCr-;[)i-'

U,f)3S.G89
8.:)S7,f)'1·1
1,151,145

:180,;'-1-1
770,tiOl

8.710,9G7
827,722
1'17,178

570
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Class.
A
B
C
D

CANE JUICE. DIFFUSION.

Per cent. Brix 18.88 14.-18
Per cent. Sucrose .16.75 , ; 12.66

Quot; of
Purity , 88.7 87.4
Per cent. Sucrose in ext. Chips 58
Extract per cent. Sucrose ···.··········· .96
Juice 85.5

7 11-12 tons of canes to a ton of sugar.
Sugar obtained per ton of Canes in llis 264

SUGAR OBTAINED.
Total weight in Ius. Pol. Total weigh of Sucrose in Ius.

6,058,963 98.1 5,9403,842
1,853,060 940.8 1,756,700

649.624 86.4 561,275
149.320 84.2 125,727

------------_._---------'--

Sucr.loc in Canc · .. · ··········
u ol)tail1cu.. o ••••••••••••••••••••••••••••••••••••••••

lost .
II lOlit In cxtrllct Chip~ : .

Sucrose lost in1ll1\11\1fllcture lLnd tlnal 1Il01lLsscs ..
COIlUIlCreitll Sl1gnr ohtnincil Pol. ~Hi.a.......•..............
I.oss 'Per 100 COllllllcrcilll SIl~lLr. .. .
Loss III lIfnullfnctllrc per IOU COllllllcrcilll Sugar .
Sugar per Diffuscr..... . ..

KEALIA.

The following is the laboratory Report of the Mill work
fr0111 Decem bel' 8, 1889, to April 26, 1890:

Number of Diffnsers Ibs
Weight of Cane per diffuser in llis .
Total Weight of cane in Ius .
Per cent. Sucrose in cllne found by direct Estimation .
Sucrose per Ton of Cane in Ibs .
Per cent. Juice in cane .

Total Sucrose in cane Ius .
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Sucrose in Cane.. 309,f,90 15.5
Sucrose o1.Jtnincd.................. ...•........ 216.388 69.9 1083
Sucrose lost.............. 23,302 30.1 4.67

Sucrose lost in Bagnsse........... 4.7,352 1 15.29 ) 2.37
Sucrose lost in manUfacturing to Vacuum Pan... 11,830 . 3.82 0.59
Vacuum Pan to finnl masses _34,120__11.02_1_~1_

93,302 30.13 ~.f,?

PER CENT.

OF CANE.

PEl' CENT.

SUCROSE.
TOTAL POUNDS
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This speaks for itself and requires no comment from me
except that leaving less than half a per cent. of s'ucrose in
the chips means a pecuniary loss and so explains the loss of
.58 on weight of the cane in extract chips.

Now let us look at the results of a fair average mill III

these Islands (the Hawaiian Islands.)
Total weight of Cane in pounds , .. 1,998,000
Extraction of Sucrose.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84.71

As I said before, the advoca,tes of milling have been build
ing new and powerful mills to uphold their theory and are
contesting inch hy inch the progress of diffusion.

'1'he difference'between milling now and five years ago is, I
am told, as different as night and day in these Islands.

Here we have the Wailuku mill. It was a desperate ques
tion whether to put up a diffusion battery or the three sets of
two-roller mills which eventually gained the day, and we are
now able to examine their figures and benefit by their ex
perience, though, ho,', much more valuable would my notes
be, if I had been able to get the real loss in manufacture.

The estimate for this plant and the diffusion battery came
to about the same figure, 1 believe.

At this plantation, where the Honorable R. D. Walbridge
reigns supreme, they burn neither wood nor coal, finding
that by the aid of Young's Patent Superheaters for exhaust
steam, the bagasse, not withstanding the hmwy maceration
after the 1st and 2nd set of mills, not only amply suffices, but
is more than is requisite for the boilers and are able to give
it away to their less fortunate neighbours. I may here add. .
that the "la paille" is never burnt, as there are not enough
hands to gather it in, the cost of labor being so expensive.

rl'hey have here besides these splendid mills, very heavy
maceration. This latter, as yon know, means a large demand
for steam power for evaporating. The boilers are set up tan~



TABLE OF EXTRACTION OF SUCROISE.

PCI' 100 in On Wcight of PCI' 100 in On Weight of
Cane. Cane. . Cane. CUBe.

.~

16.08.

14.9;
1.11
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3rd Trash.
5.02

43.42
22.14

93.09
li.n

2nd. Trash.
8.39

47.41
25.35

15.tiG
III

11.6:1
8.01
1.02

16.77

BASED.

2nd 3rd Mixerl
Crushing Juice. Crushing Juice. Juice.

l(J.28 ·8.66 lG.74
16.89 7,44 15,41
87.6 86.0 \)2.1

normal Brix 14.33
normal Juice 16.73

9:1.:18
li.()2

fi9.a5
1;.95

li.OS

100.00

On Sucrosc in Cnne according
I--~---;-----I to Dcnsity of Fi"t Crush-

CAlm. I ANALYSIS. ing Jnicc.
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1st
Crushing Juice.

Brix. per cent 19.54
Sucrose per cent .. 18.03
Quotient 92.3

Dilution in percentage of
DIlution in percentage of

TRASH ANALYSIS.

1st Trash.
Sucrose per cent 12.04
Water do 69.96
Potash percentage weight of cane. 42.73

JUICE ANALYSIS.

40

OANE ANALYSIS.

Sucrose per cent 16.77
Glucose do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30
Other soluble matter per cent.... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .93
Total" " "' 18.00
Quotient of Purity : 93.2
Total insoluble matter per cent 10.79
Water " 71.20

dem a.nd are fired in furnaces with step-ladder grates, very
much resembliilg what is known here as the" Four Goc1illot,"
and supply the clarifiers and Young's Patent Vaclluill Clean
er, which does the work of the ordinary" batterie fi, vapeur,"
but" in vacuo," thereby avoiding the great loss of sugar
caused by exposing the juice so long to the atmosphere as is
necessary in working the latter apparatus, and also triple
effect, vacuum pan, etc., etc.

These mills at Wailuku were built by the Honolulu Iron
W orki:i Co. '1'he Engines are frol11 the Putnam Machine Co.
The rol1e1'8 are 30" x 60"'; the upper roller of each set being
verticaQly over the lo",,'er

Report on the extraction of Sucrose from the cane by three
sets of two-roller mills W~LS given to me by Mr. Walbridge.

-----------:-----------------1·----
Extraction oy 1st mill /

II 2nd H •••••••••••••

. liard .
-----1------1-----

1'otnl Extrnctlon 1
Lost ill Trash... .. ..

-----1------1
In thc Onne . . . .. .. 1



Aftel' leaving Kealia, I went to Spreckelsville Mill on the
Island of Maui for a few days and was astonished at the
hugeness of everything and the quietness with which it all
worked. It was almost impossible to tell whether the sugar
house was working or not from the outside. Mr. Hugh Mor
rison, the able manager of this property, with whom I stayed
and who took so rriuch trouble to show me round, has since
transferred his penates to Kaua,i to take charge of another
gigantic property, the Hawa,iian Sugar Plantation at
Makaweli.

'rhis was like" Spreckelsville" and "Ewa" on Oahu, an
arid desert, until water was collected and the ground irrigat
ed. Now the finest ~anes in these Islands are to be found at
these properties.

'J'he PLANTERS' MONTHLY says, "the Makaweli ditch, which
is to supply the new Plantation with water sufficient to irri
gate 3000 acres of cane, is the largest irrigation enterprise in
this kingdom. It is 12-~' miles in length, about one-sixth of
the distance being through solid rock. There are six inverted
syphons, the largest nearly 2000 feet, and 400 feet deep, with
a diameter of 40 inches. This ditch will furnish 216,000 gal
lons per hour, and the supply is unlimited and permanent.
The cost of this engineering work has been $150,000 and so
thoroughly has it been done that it is thought it will last for
fifty years."

Now to return to Spreckelsville with its capital of $10,000,
000 and its mill ca,pable of turning out 200 tons of sugar in
24 hours. 'fhis mill could quite easily turn out 25,000 to 30,
000 tons of sugar a year if they bad sufficient c·,tlles.

It would require only five Central Factories on this model
to take off the whole crop of this Island (Mauritius).

Formerly, where one sees magnificent cane fields and pad
docks for stock, was sandy desert, but by damming up the
rain water in the hills in five large reservoirs, the largest
capable of holding forty million cubic feet of water, they are
able to furnish sufficient water to irrigate all their mtne fields.

This water is brought down from the hills by two canals
which together deliver about 8,000,000 cubic feet per day.

The Haiku ditch is 40 miles long and delivers at weir 20
to 60 cubic feet per second.
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ABSTRACT OF LOSSES.

Loss of Sucrose in milling the cane 3,496,312.2 Ibs.=15.69 per cent.
Loss of Sucrose in manufacture 2,·136,491.4 Ibs.=10.9 " "
Total loss of Sucrose calculated upon Sucrose in cane=·2G.59" "

From this magnificent property I went on to Paia where I
was able to appreciate the great value of Mr. Young's Patent
Superheaters. '

Mr. Col ville, the manager of this pbntation, says thc1t, by
the introduction of these superheaters, they are able to do
25 pei- cent. to 30 per cent. more work with the same ma
chinery, and save in the cost of fuel from $350 to $400 per
month. At the same time to macerate sufficient to reduce
the whole juice from 21 pel' cent. Brix (11.8 Reaume) to 18 per

[VOL. XITHE PLANTERS' MONTHLY.

The Waihee ditch is 20 miles and delivers from 20 to 70
.cubic feet per second.

Both ditches are of the same dimensions 5'x8' with an
average fall of 3' in 100'.

To give you some idea of the difficulties that had to be
overcome ill making this ditch, I mcl,y mention that there
were 30 deep ravines to be crossed. For this purpose alone,
over 21,000 feeli of forty-two inch pipes were used, there were
also twenty-eight tunnels, 3'x8', cut through solid rock, some
of Iihem being 500 feet long.

In Iihe Heport of the COl).lmittee on manufacture of sugar
of the Planter's Lethal' and Supply Co. of Honolulu, I find the
following returns for Spreckelsville :

Cane workocl up in pounds 143,881,160.
Average fibre in eane at 14 per cent. on its weight 20,1,13,362.4
J\tice contained in cane at ~6 per cent. weight 123,737,7D7.6
Juice extractell from cane at 72.5 per cent. wdght 104,3lB,~41,

Juice left in megass by balance 1\),'123,\)56.6

Maceration was usee! int.ermittently and no especial record .§

was kept of diluted juices a::; distinct from normal juice.
'Vater alldell per 100 normal juice when macerating .. " 11.2 '..d
Analy;;is of normal jnice Brix 19.62
Sucrose " . . . . . . .. . ' 18.00
Quot 91.7
Analy;;is of ililuted juice Brix 17.36
Sucrose in the cane 15.48 per cent. on its weight 22,272,803.61b8.
Sucrose in extracted juice 18,776,Mll,'1 •.
Sucrose left in megass by balance. . . . . . . . . . . . . . . . . . .. 3,496,312.2 "
Commercial Sugar recovered all grades 17,070,000 "

or 8,535 Tons.
Proportions A.. 83 per cent., B. 12 per cent., C. 4 per cent., and D. 1 per cent.

'l'otal Sucrose recovered 1G,340,OOO Ibs.
Average Polarization of Commercial Sugars 95.8 per cent.



Total $150

They say, all told, including manufacture, it costs $45 per
tOll of sugar.
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Preparing the grouml (thrice ploughing) $ 15
Planting (preparing heaus, carting same, etc).. .. .. 10
l\fanurcR. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... . . . . . . . . . . . . . . . . . . . . . 20
Gcncral cultivation (cleaning nnu irrigating).. . . . . . . . . . . . . . . . . .. 50
Transport of Canes.... . . . . . . .. 16
Sunuries (manager's salary, cmployees, eloctor, etc). . .. . .. . . .. .. 39

cent. Brix (10.1 B.) without a.ny other fuel than the green
bagasse.

I sa w 'excellent work being done with steam ploughs on
this plantation as well as on several other plantations I visit
ed. viz.: Kealia, Spreckels"ille, etc., where the ground is al
most entirely prepared and worked by means of these
implements.

The flume is used a great deal here. not only have they
several miles of permanent flumes, 'flut also portable Olles
leading to the main flumes. These are laid 011 the square of
canes during the process of cutting, and the canes sent direct
by these flumes to feed the mills.

From Paia T went on to Hamalnmpoko, but, unfortunately,
did not see the sugar house at \-"ork. * :I: .~

Here I saw Ml'. J. N. S. Williel,lllS' invention for cutting the
canes up into chips, which is, I falH',y, the best and most
economical" Coupe-canne" yet invented, working horizontal
ly insteac1 of vertically. They can be fed by cane-carriers
like mills, instead of by hand.

I was able to see this cane-slicer at work at the Waihee
PIa ntation, though this diffusion plant was still struggling
with its juvenile troubles, hewing been in operation only a
few weeks, there was no fault to be found with the cane
slicers wbieh cut the canes up into "cossettes" of a regular
thickness and took its canes from the cane-carrier freely and
regularly without a,ny jal'l'ing or trouble.

It may be of some ·interest to you to lqlOw what it costs to
cultivate and manufacture the canes in these Islands.

The following figures were given to me by 1\1 r. BIc-tisdell,
the field manager of the Makee SUg~Ll' Co., (Kealia) for the
cultivation of one acre:
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SUMMARY OF COST OF EXPENSE ACCOUNT PER TON OF SUGAR

FOR 3 YEARS.

Average

[VOL. Xl.

December.
90.35

2.25
2.07
1.05
B.H3

80.06

3.,13 .
3.31 ..
38'J ..
2.25
1.92 14.98 H94

MOLASSES BAGGED.

November.
91.05
2.12
2.11
1.36
3.36

82.02

2.67
3.<11
4.07
1.82

15.79 1.,17 14.04

.,24 .13 .
2.84 351 3.80 ..

.69 .. .84 1.00 ."
2.09 1.78 2.90 . .. _...
1.04 6.83 1.16 7.42 1.53 9.23 $ 7.83

3.22
3,41
516
2.09
1.91

December.
97.06

.59
,48
.34
.99

95.31
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ANALYSIS OF SUGAU BAGGED.

November.
Uane sugar.... . . . .. 98.05
Glucose.... .63
Other organic matter. ,47
Ash........ .27
Water.... .58
Net titre..... . . . . . .. 96.07

1888 1889 1890___________---!!!IL- _

Clearing land ..
Plonghing and lIarrowing .
Seed ..

~~l~~~ffi··.·.·:·.::::':. : : ::::::::::: '::.. : ::
Cnltivation:

Weeding and Hoeing .

~;;!~rN~~ ':::::::::::::::::::::::. ::::::::::::::::
Water ..
Kalnanui. , ..

Now, alongside of this, we have Mr. H. P. Baldwiu, of
Hamakuapoko's figures for the last three years which he was
good enough to give me.

ANALYSIS OF CANE (GROWN IN FIJI).

(AVERAGE FROM AUGUST TO JANUARY 18(0).

Cane sugar................................................... 13.6
Glucose.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.0
Ash............. .2
'\Voody Fibre, etc.... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 11.9
Water 71.4
(~uot '" 81.8

In the Fijian Islands the cost of chemical control, the
figures of which were kindly given to me by Mr. Murray, are
4 shillings, 2i per ton of sugar.

s. d.
The actual cost in wages are (per ton). 13 9
Chemist and general control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 6

Cntting:
. Cane : 2.81 2,79 3.55 3.05
Deliv.er;- to Mill, .. ~.~~ ~.~1 ~.~~ .. 5.94

~i~b~;f:e~~J~e.~~.el.~~~.t.~l. ::: ::::::::::::::::: ~:~4 :::::: ?~~ :::::: iJ'fg :::::: ~}~
Shipment.... 4.93 3.88 3.57 4.13

Operating 44.'47"" ='17.75 =.M 031= $48~76
Stoek Ex ~6:! :..:..:..:..:.. ~8~ ..::.:.::[11.:!6 :..:..:..:..:..-2:~

Totalper Ton 48.09 56.56 65.29 '...... ~5t).65
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5.1

3.7
17.5

2nd Bagasse.
4.6

45.3

2nd Press Cake.
2.07

59.9

10.9
86.2

12.613.66.6

5.3
80.8

THE PLANTERS' MONTHLY.

11.9
87.8

.6

BAGASSE (AVERAGE FOR YEAR).
1st Bagasse.

Cane Sugar......... . . . . . . . . . . . . . . . . 8.04
'Vater 54.02

FILTER PRESSES.
1st Press Cake.

Cane sugar......................... 6.6
Water 58.9

1st Juice. 2nd Juice. Clarified Juice. 1st Press Juice. 2nd Press Juice.
Degree.

Brix .. 17.2
Cane.

Sugar. 15.4
Quat.. 89.8
Glucose ..

They find in Fiji it is worth while to melt the mud cakes
and pass them through the filter press a seeond time.

The net titre on the whole crop came to 90.5. The aver
age dilution 21.

COPY OF A FIJIAN MILL JOURNAL (FROM ME. MURRAY).
Hours Total Tons Galls. juice Coal HaUl'S work- Density of

crushing. of Cane. per ton. tons. ing, triple effect. juice from
triple effect.

71 1062 214 37 93% 26%
71 1063 217 46 g3 26
45 1621 211 34 50 26
87 1263 229 49 103 29%
.85 1360 219 38 102 30
99 1560 213 45 121 29

NOW, gentlemen, before finishing, let us look at the differ
ent results of these properties.

At the Kealia.
Sucrose obtained per cent " ., 87.09
Loss in extraction " . . . . . . . . . . . . . . . . . . .. 4.00
Loss in manufacture" . . . . . . .. 8.01

An a,verage Hawaiian mill.
Sucrose obtained per cent 6!W9
Loss in extraction.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15.29
Loss in manufacture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . .. 14.81

Wailuku.
Total Extraction per cent.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 93.09
Loss in extraction........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.91
Loss in manufacture (undetermined) .

Spreckelsville.
Sucrose obtained per cent 73.41
Loss in extraction.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15.69
Loss in manufacture 10.09

Hamakl1apoko (by diffusion).
Sucrose obtained per cent R3.82
Loss in extraction........................................... 4.71
Loss in manufacture. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 11.'17
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A CITY OF PALMS.

The crop of Manritius in 1890-91, was 130,000 tons. Now?
with say ~Lll extraction of 12 per cent. by diffusion as against
8-~- per cent. by milling, the crop of 1890-91 would have been
183,000 tOlls-a difference of 53,500 tOllS.

The average net price of sugar of last year's crop, I unc1er
st~U1d to have been rs. 9 per 50 kilos. rraking this figure as
cOlTect, the difference to the planting world would have been
9,630,000 rupees, that is to say, the crop of 1890-91 instead of
realizing 23,400,000 rupees would have brought in 33,030,00(}
rupees.

I mllst now finish and I hope I have not trespassed too long
on your indulgenee.

I beg to thank you most sincerely for your careful
attention. j

---:0:---

Georgetown, the capital of British Guiana, may claim,
with more right than any ,liJest Indian town, to be caned a
"City of Palms." I-Jere, indeed, more than in any other place
I have ever visited, do they, from their abundance and vigor
ous development, exhibit that majesty and grandeur, the
story of which must have first won for the Order the titl6,
"Princess of the Vegetable Kingdom" Whatever part we
stroll, on every hand they appeal', forming majestic avenues,
rising at entrance gates in pairs with stately pillar-lil\8
columns, or scattered singly or in groups, in gardens or hy
road-sides, their pluming heads, tossing in the wind often a
hundred feet aloft. West Indian towns, generally, abound
with plants, and lie, as seen from some elevated point, embo
somed in vegetat.ion. but taking a general birds eye view of
this city, nothing strikes the ohserver hut the forest-like
abundance of palms. As seen from any of the elevated
towers the view is exceedingly beautiful. rro the back lies
the Demerara river, which before the trade hecame mono
polised by stea,mers, was crowded beyond :tny of OUl' West
Indian ports with shipping, and on the left the sea; while
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Hamakllapo.ko (by milling).
Sucrose ohtained per cent. . . . . . . . . . . . . . .. .. . . . . . . .. . . .. . . •. .. 70.37
Loss in extraction. . . . . . . . . . . . . . .. .... . . . . . . . . . . . . . . . . . . . . . .. 19.23
Loss in manufaeture. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . . . . .. lOAD

46



or, Cloudiness 60 per cent. or above.

•
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Month I
Av:--l--------:oays Days

Av. Av. Av. Mid- Av. Rain- Sky 'rrade
Temp. Bar. Dew day Night tall. Over '\'ind.

Point. Hum. I Hum. cast. ';;
---------------1---------
.January 71.98 30.02D 63.5 G6.1 80.1 2.05 5 22
February 68.92 29.!J5tJ 60.1 B6.B 77.7 6.24 8 7
Marcll........... 70.08 30.030 liO.8 64.7 76.1 1.53 f) 17
April ...•.... 72.37 30.125 62.5 64A. 76.5 1.60 7 28
May.............. 73.52 30.0GB 62.8 60.D 75.S O.liG 4 24
.Junc...... 77.M 30.088 G6A61.3 7i>.6 0 U!J 0 :23
.July 78.14 30.050 66.1 6l.ii 71.2 1.31 4 31
August 78.66 30.034 GG.3 GO.l 71.1 1.35 2 2fl
Scptcmber ...•..... 78.!J2 30.015 67.0 60.1 72.7 1.34 6 2!J
Octooer u.... 77.00 30.018 6;).0 HO.G 71.8 5.1·1 10 ~7

Novembcl'......... 74A3 30.024 li5.7 Bid ·78.8 (J.SS 0 16
Decembcl·............ 73.57 3n.08R

1

' 63A li7.0 76,0 2A4 8 22
AV.£!:llge_,-"-.._.:.:""-._:~J_.577 3(~·Y31' _ 64.1B G3.2·'i_7~_~ii:~ ~_ 275

beneath and around, far stretching, are seen the white, well
kept, stores and h()llses over-shado\-ved and sheltered by the
~anopy of palm foliage. Looked at in this way some parts of
the city that are fully built over and occupied seem to be
pure unbroken cocoanut plantations, the streets and houses
being hidden beneath the trees. Most of the tree stems are
naked. but others are clothed from ground to crown with the
:Small repent fig, or with bright flowered free-growing
creepers. It is surprising that tbis· richly tropical effect is
produced hy only two species,-Cocos nuc~fera, the cocoal1ut,
.and Orcodo:ra olcracca, the well known cabhage palm of the
West Indies. A few other kinds of introduced palms are
found grown up in the town, but, exeluding the public gar
dens. in numbers so few that they may be counted on the
fingers of one's hands. The cocoanut tree is grown ollly for
the sake of its valua,ble nuts, and is never planted to form an
'orna,mental feature. The cabbage palm on the other hand,
though qf incomparably less utility, is planted only for deco
[rative effect, being one of the most stately amI beautiful
~)lants in the order. It is spontaneous here as every".,here
that it once obtains a footing, and its prevalence is probably
as much due to its generative energy and constitutional
vigour as to a,ny particular taste on the part of colonists for
its cultivation.-Demel'ara A1'{josy.

:0:---
Meteorological Summary by MontIls for the Year Emling

December 3I, I89I. By Prof. A. B. Lyons.
======
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Av. Av. Av. Av. Maxi- Mini- Maxi- Mini-
Week Ending Temp. 'remp. Temp. 'l'emp. mum mum mum mum

6 a.m. 12:30 9:30 for Temp. 'remp. daily daily
Ill. p.lll. Week. Range Range

---------------------- -
1891.

January 7 ......... 69.90 75.60 71.90 72.5° 79. a 65. a 14. 5.

" 14 ....... 67.6 76.4 68.8 70.~) 79. 61. 21. 9.., 21 68.2 78:7 69.8 72.2 82. 61. 21. 8.5

" 28 ......... 68.1 76.8 70.0 71.6 80. 63. 18.5 10.
February 4 ........ 70.11 74.2 71.2 71.9 78. 62. 15. 5.

" 11 ........ 68.1 74.9 68.9 70.6 78. 59. 19. 7.

" 18......... 646 74.9 66.5 68.7 77. 59. 15.5 13.

" 25......... 63.8 73.5 64.8 67.'1 75.5 M. 19.5 11.5
'larch 4..... 1l2.0 71.0 63.8 65.6 73.

I
54. 17.5 6.5

" 11.. ............ ()2.8 73.b 65.1 67.1 76. 56. 18.5 8.5

'. 18............. 66.7 76.6 6S.6 70.6 81. 60. 18. 9.

" 'r 70.3 76.2 71.7 72.7 78.5

I
63. 15. 5.~::>..............

pril 1 ............... 71.5 77.0 72.4 78.6 79. 68. 9.5 6.

" 8 .............. m.l 75.1 69.9 70.7 79. 64. 15. 6.

" 15 ............... 69.4 75.9

I
7Ll 72.1 7ll.

I
67. 10. 8.

" 22 ............... 704 77.4 71.2 n.O 79. 67. 10. 8.

" 29 ........ 70,4 I 79.8 70.6 73.6 '83. 6') 21. 8.~.

ay B............... 67.7 J 77.1 B9.3 71.4. ,80. 60. 20. 7.

" 13 .............. 1 70.1 78.3 71.5 73.3 80. 6S.

I
1::>. 8.

" 20............... 70.8 79.6 72.2 74.2 8n 65. IS. 9.il.

" 27 ............. 72.0 80.9 73.1 75.3 84. 67. H. 10.
ulle 3 ............... 68.7 78.4 72.9 73.5 85. 63. 19. 13.

" 10............... 70.9 83.8 74.5 76.5 87. 64. 22. ]6.

" 17 ............... 72.9 82.4 75.6 77.6 86. G7. ]8. 11.
" 24 ....... ...... 75.3 8:U 77.2 78.4 S7. 72. 12. 8.

uly 1 ............... 75.0 83.2 76.4 78.2 8- 70. 16. 9.I.

" 8 ............... 75.1 81.7 76.7 77.9 84. 72. ]1. 9.

" 15 ............... 74.9 81.7 7G.6 77.6 85. 71. ]2. 9.,.
22 ............... 75.1 82.1 76.8 7ii.3 8.5. 71. 13. 7.

" 29 .............. 76.4 82.G 77.1 78.7 86. 71. 12. I 8.
ugUi:lt 5.............. 7G.1 84.0 77.3 79.1 8- 71. 13. 8.I.,. 12 ............. 76.0 83.5 76.6 78.6 8G. 72. ]2. 9.

" 19 ............. 76.3 H3.4 77.4 78.8 85. 72. 13. 8.

" 2G...... 74.5 83.0 76.n 7.':,;,] 86. 69. 17. 9.
eptember 2...... 74.5 SIlA 77.3 78.6 87. 69. 18. 9.

" 9 ..... 7,1.9 .':N.5 78.2 79.7 87. 71. 16. 9.

" ]6 ...... 76.3 84.3 77.8 71l.3 87. 76. 10. 7.

" 23 ..... 75.9 83.1 77.7 79.1 85. 71. 11. 7.

" 30 ...... 74,4 83.9 76.3 78.0 88. 70. ]8. 8.
ctoller 7............ 74.6 83.2 75.1l 77.8 86. 61l. 15. 11.

" 14........ 73.4 S4.3 76.1 77.1l 89. 69. 19. 9.

" 21. ........... 73.9 78.6 74.8 7,~.8 83. 69. 12. 6.
II 28 ............ 75.3 ·SO.O 75.1l 77.1 81. 61'. I') 4.~.

ovelll oer 4........ 71.5 7n.9 74.3 75.2 83. 64. l!). 9.
\ ,"eJ':l,!.!C........•..... 71.2·1 7n.13 72.92 7443 89. 54. 22. 4.
"oven] bel' 11.. .... 70.8 80.1 72.3 74.5 I 85. 64. 16. 10... 18...... 71.0 80,4 72.4 74.n 86. 64. 19. 8.

"
')~ 69.1 H1.3 72.8 74.4 86. 63. ~O. Il._.) ......

ecemller 2........ 71.9 71l.6 74.1 75.2 83. 63. H). 5.

" 0........ 73.4 76.9 74.7 75.0 89 70. 11. 5.~.

" Hi.. ...... 6n.8 74.6 68li 70.0 79. 5i. 17. 7.

" ~3 ........ 72.7 78.2 n6 1'1.8 8') 64. 18. .!.~.

" 30........ 7~.5 77.6 73,4 74.fl 80. 6n. U. li.
verages ........... 71.69 79.43 73.~6 7-1.79 I'll. 54. 22. 4.




