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This number is devoted entirely to the proceedings of the
annual meeting of the Hawaiian Sugar Planters’ Association,
held in Honolulu, November 23 and 24, 1903.

The meeting was well attended and the reports presented
were of much interest, and with the exception of the report
of the committee on machinery, are printed in full.

ANNUAL MEETING OF HAWAIIAN SUGAR PLANT-
ERS ASSOCIATION.

The meeting was called to order by P’resident H. A. Isen-
berg on Monday, November 23, 1903, at 10 a. m., in the assem-
bly room over the offices of Castle & Cooke, Ltd.

The roll call of members showed the following present,
among others: Andrew Adams, H. A. Baldwin, W. A.
Bowen, B. D. Baldwin, J. T. Crawley, H. Deacon, T. C.
Davies, B. F. Dillingham, C. F. Eckart, D. Forbes W. W.
Goodale, W. M. Giffard, Geo. Gibb, Jas. Gibb, R. Hall, C.
Hedemann, J. F. C. Hagens, H. A. Isenberg, C. C. Kennedy,
T. 8. Kay, D. C. Lindsay, A. Lidgate, J. A. Low, F. B. Mc-
Stocker, W. Pullar, Geo. H. Robertson, Jas. Renton, Geo.
Ross, 4. T. Moir, F. M. Swanzy, J. A. Scott, F. A. Schaefer,
W. O. Smith, E. D. Tenney, L. A. Thurston, F. Weber, W. G.
Walker, J. N. 8. Williams, G. M. Rolph.

President Isenberg’s address, reviewing the work of the
past year, was followed by the secretary’s report, after which
came the election of trustees for the ensuing year.

The members of retiring Board of Trustees, who were H. A.
Isenberg, F. A. Schaefer, H. P. Baldwin, F. M. Swanzy, E. D.
Tenney, G. . Robertson, B. F. Dillingham, W. G. Irwin and
W. O. Smith were re-elected, and at the noon recess chose as
their officers: E. D. Tenney, President; I'. M. Swanzy, Viee-
President; W. O. Smith, Secretary and Treasurer, and G. H.
Robertson, Auditor.

After the adjournment taken to permit the members to at-
tend the inauguration of (tovernor Carter, the meeting set-
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tled down to the presentation and reading of reports of com-
mittees.

The report of the Committee on Cultivation, which com-
mittee was composed of the following gentlemen: G. F. Ren-
ton, D. Forbes, B. D. Baldwin, . Deacon, L. Barkhausen
and H. P. Faye, was read and presented by My, Renton, the
chairman of the committee; appended to the report is a letter
from Mr. John A. Horner, relative to Ule advantages of the
“disc” plow.

Mr. Renton devoted considerable space to a discussion of
the application of the “disc” principle, and suggested that n
might be carried out in the steam plowing implements.

The subjects of planting, stripping. r&; tooning and hilling
up, together with the implements used and varieties of cane
are discussed. The committee considers that the Lahaina
cane for rrigated plantations has maintained its superiority.
But on rainfall plantations that Yeliow Caledonia is dis-
placing Rose Bamboo. Mr. Eckart, Divector of the Experi-
ment Station, is quoted as saying that Demerara No. 117 is,
in his opinion, the most promising variety for irrigated plan-
tations.

Next in order came 1*he 1’91)01't of the Committee on Fertili-
zation, consisting of C. Eekart, 4 1B, Wells, C. M. Mec-
Lennan, F. Meyer, J. T. (,mwle)' and J. ¥. C. Hagens. The
report of the committee, to which is appended letters of
Messrs. Crawley and Hagens, was read by Mr. Eckart,

Although little or no comment was made at the meeting
upon this report, we venture to prophesy that it will reeeive
most careful attention and study by all thinking plantation
men., My, Eckart showed quite clearly that the results ob-
tained by the use of large amounts of fertilizers, beyond a
certain point, do not justify the cost of the fertilizer.

The report of the Commitee on Handling and Transporta-
tion of Cane was presented by Mr. Kennedy. The members
of the committee were: . (. Kennedy, ¢hairman; A. Horner,
F. B. McStocker, John Sherman, I, A. Baldwin and F.
Weber. :

After the reading of 1his report there was considerable
discussion of the different machines in use for loading cane.
With the exception of the machines constructed and used by
Mr. Kennedy at Walakea, and the Wilson machine at Waia-
Iua, nothing has been introduced which has given satisfac-
tion. Mr. Renton spoke of the Gregg mac ]unc at Ewa, and
said that the cost of loading by this m‘uhme is higher than
by hand and the machine had been abandoned. It was the
opinion of Mr. Renton, Mr. McStocker and others, that the
question of obtaining a satisfactory machine for this purpose
is one of time only.

Mr. Low thought the Association should interest inventors
and men of mechanical genius in our labor-saving machinery
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problems, and should endeavor to obtain machines which
would, by doing away with some of the labor employed in
the harvesting of the crop, materially lessen the cost thereof.

Mr. Goodale explained the working of the Wilson muachine,
used with a measure of success at Waialua, and we hope to
be able to publish scon a description of this machine.

Mr. sStodart, chairman of the Machinery Committee, had
prepared a voluminous 1ep01t which, however, because of lack
of time, was not read in full.

Later on in the meeting it was decided that in the future
all reports of committees for annual meetings are to be print-
ed and distributed to members before the meeting so as to
allow the members to read and digest the reports dnd to en-
courage a discussion of salient pomts brought out.

The Conmmiittee on the Utilization of By-I’roducts presented
a very elaborate and interesting report. The members of the
committee were: W. W, Goodale, chairman; James Gibb,
James Renton, W. G. Walker, Andrew Adams and G. H.
Tairchild.

There was no report from the Committee on Diseases of
Sugar Cane, but Mr. Thurston gave an interesting talk on
what had been accomplished by the entomology department
of the Bureau of Agriculture and Forestry in the matter of
finding enemies of the leaf-hopper.

Mr. Thurston said in part: When the ravages of the leaf-
hopper became so serious and the matter of finding a para-
site of the hopper was first brought up, it was the intention of
the Trustees of the Association and the Durean of Agriculture
and Forestry to send I’rof. Koebele to Australia to see if he
could locate the Lhoppers’ natural enemy.  All arrangements
to this end were made, when Koebele's health torced him to
go to the States; hie was very ill there, but the intention was
that when he became able he should go to Australia, probably
in July. In the meantime, two assistant entomologists were
engaged to come liere, one to go with Koebele and one to as-
sist Prof. Perkins in Honolulu.

Before Koebele came back he got into communication with
a scientist in the East about leaf-hoppers, and it seemed there
was, or might be, in Ohio an enemy of our leaf-hopper. Ko-
bele believed it would be well to investigate the matter, and
went on to Ohio and found more than he expected in the way
of information, and a number of parasites. He commenced
collecting, and, for the past three months, has been sending
parasites which breed on the leaf-hopper there.

Mr. Terrey, one of the assistant entomologists, has been
devoting a great deal of time in receiving and propagating
the insects in cages. Up to the present time, however, he
has not succeeded in propagating young insects. The insects
took greedily to the leaf-hopper, but the eggs which are laid
in the leaf-hopper, are not fertile. There has been good,
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earnest work at both ends, but we have so far had no tangible
results.

Koebele is on his way back now, and unless there is some
change in plans will go to Australia at the proper time.

Mr. Adams and others discussed the various enemies of
leaf-hopper which had appeared at Kahuku, Kealia and other
places, and the methods adopted toward exterminating the
hopper.

Mr. MeStocker said that the honey dew, or excrement, was
very acid, and that the soil beneath the cane wag very sour,
a.nd that in order to produce a vigorous and healthy growth
he had limed the soil, believing it to be advantageous.

The Committee on Forestry—IL. A. Thurston, chairman, H.
A. Baldwin, G. N. Wileox, T. 8. Kay and (. S. Chalmers,—
by Mr. Thurston, presented a very interesting report.

From the list of names of those appointed as forestry
agents throughout the Islands, it seems as though a great
deal should be accomplished in forestry work. The Governor
has certainly made wise selections, and the interest which
has been manifested augurs well for the future.

The report of the Commitiee on Experiment Station,—F
M. Swanzy, chairman; F. A. Schaefer, H. A. Isenberg, G. H.
Bobertwn J. P, (Jool\e —was plesented by Mr. Swanzy, chair-
man.

The report deals with the work done at the laboratories
and station during the past year. The work at the Station is
steadily increasing, and the force of assistants to Mr. Eckart
has been enlarged in orvder to meet the demands for soil and
fertilizer analyses, and it was also found necessary to erect a
new laboratory building.

At the conclusion of the re wling of reports, it was voted
that in the future reports of committees be placed in the
hands of the Secretary. at least a month before the annual
meeting, and that the reports be printed and distributed to
the members before the meeting.

Mr. Low wanted a committee appointed to examine into
machines for cutting and loading cane, and to recommend
appropriations for ‘the purpose of encouraging the invention
of such machines. It was decided that a committee on labor
saving devices be appointed.

Mr. Eckart stated that the provisional method for sugar
house control, adopted by the Chemists’ Association last year,
was in some respects faulty, and at a recent meeting other
methods were brought up to be used during the year, and it
is believed that these methods will be a great improvement
upon the previous method. The Association does not care
to stamp any method as official until it has been found satis-
factory in every respect.

- There was further discussion upon general subjects, and
after a vote of thanks to the officers and Trustees the meet-
ing adjourned.
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PRESIDENT'S ADDRESS.

Gentlemen —It is with much pleasure that I welcome you
to the Twenty-third Annual Meeting of our Association.

In looking back upon our past business vear we cannot say
that the same has been one of extraordinary prosperity, al-
though a marked improvement took place in the price of sugar,
as compared with the previous year. Our anticipations in con-
nection with the adoption, by most of the sugar-growing coun-
tries of Europe, of the Brussels Convention did not fully ma-
terialize; the change {liereby created in Europe had no effect
on the American market, but proved the latter to be absolute-
ly independent of the former.

It is astonishing lhow wvery quickly the Cuban crop
recuperated from the set-back caused by the insurrection
and war, and the estimates for the coming crop are
reported to be far in excess of any crop ever harvested in
Cuba, Notwithstanding these facts, the United States Govern-
ment proposes to grant a tarift concession of 20 per cent. on
Cuban sugars, and theve seems to be very little doubt of the
United States Congress passing the proposed bill. It remains
to be seen what effeet this aetion will eventually have on the
price of our sugar, the sane heing sold on the Cuban basis.

Your trustees have held forty-nine meetings, the labor ques-
tion again being the foremost subject of discussion. Although
there has been somewhat of an improvement in the labor con-
ditions of the islands during the past year, there are still
times when the supply is inadequate and the subject of
obtaining a sufficient number of suitable field laborers remains
one of constant anxiety. Among those who have sought for
work as field laborers there have been a small number of
Koreans, who, so far, have given satisfaction. Two meetings
of your trustees, with delegates from the four Islands, have
been held for the purpose of diseussing all matters surround-
ing the labor question. These meetings have been quite useful
and I would recommend a continuation of the same. Owur
islands have been favored with a visit from Mr. F. P. Sarueut,
Commissioner General of Immigration, who made a personal
study of anr labor conditions and immigration matters. This
gentleman expressed himself as highly pleased with the condi-
tions he found upon the plantations, and I record with particu-
lar interest his statement in the presence of all of your trus-
tees—that he had fully convineed himself of the fact that the
work in the Fawaiian cane fields is not adapted to white
people, and that our sugar industry could not get along with-
out Asiatie labor.

The erops of many plantations have been seriously dam-
aged during the past year by the new insect pest, called the
leaf-hopper:; however, there is reason to believe that this dan-
ger will be entirely removed after enemies have been dis-
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tributed and inereased in sufficient numbers to check the prop-
agation of the leaf-hopper. Reports received from various
districts indicate the coming crop to be in splendid condition,
and it is to be hoped that the weather will continue to be
favorable so as to somewhat offset the many hardships we
have to contend with.

An understanding has been reached with the new Depart-
ment of Agrienlture and Forestry, for the joint employment
of two additional entomologists, and I would recommend that
the planters freely avail theraselves of the services of these
gentlemen, whenever needed. TProfessor Koebele, to our re-
gret, returned in very poor health from his suecessful trip
to Mexico in search of lantana destroyers, and it was abso-
Iutely necessary for him to take a much-needed vacation. He
is, however, at the present time engaged in the scarch for
enemies of the various insect pests, particularly the leaf-
hopper. :

Mr. Wm. Haywoeod, the Washington vepresentative of this
Association, whose serviees proved to be quite satisfactory,
has been re-engaged for another year.

My, . M. Whitnev, for many years editor of ‘‘The Plant-
ers’ Monthly,”” has retired from aective busines: Yonr irns-
tees filled the vacaney by the appointment of Me. Royal D.
Mead, our assistant secretary, who, in the short time of his
editorial worlk, has shown himself to be ecompetent in every
respect. o

It is with deep regret that T have to record the death of
Mr. James B. Atherton, one of your trustees, who, at the time
of his death, held the office of vice-president.

In conelusion, T wish to mention that the reports of various
committees will be submitted, as usual, for eonsideration, and
I trust much good will result therefrom.
~ Onece more, allow me to remind yvou of that true proverb:
““In Union There Is Strength,”’

H. A. IsexpERG,

President ITawaiian Sugar Planters’ Assoclation.
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SECRETARY'S ANNUAL REPORT. '

Sinee the Sugar Planters formed an organization in March,
1882, regular annual meetings have been held, besides several
speeial meetings. This is the 23d annual meeting.

At the last annual meeting the following named Trustees
were elected to scrve for the year: H. A, Isenberg, J. B.
Atherton, F. A. Schaefer, II. P. Baldwin, W. G. Irwin, G. H.
Robertson, F. M. Swanzy, B. ¥. Dillingham and W. O. Smith.
The Board of Trustees elected the following officers: . A.
Isenherg, president; J. B. Atherton, vice-president; W. O.
Smith, seeretary and treasurer: G. IT. Robertson, auditor.

Owing to the death of Mr. J. BB. Atherton, which occurred
on April 7th, Mr. . D. Tenney was appointed to fill the
vaeancey on the Board and was clected viee-president.
© Dwrara or M. Ararrrox.—Mr. J. B. Atherton was one of
the oldest of those interested in the promotion of the sugar
industry of these Islands. Fc was one of those who formed
the iirst organization of sugar planters and was cver an
carnest and faithful member. .

His death was regretted by all, and at a meeting of the
Trustees of the Association appropriate resolutions of respect
were adopted.

Coanarrrrs.—The standine committees appointed at the
last annual meeting were upon the following subjects: Labor,
Cultivation, Fertilization, Irvigation. Handling and Transpor-
tation of Cane, Manufacture. Machinery, Utilization of By-
Products. Diseases of Cane. Forestry, Fxperiment Station.

The chairinan of each of these committees, with the possi-
ble exeeption of one or more who have been prevented, wily
present a report upon the subject assigned to the committec.

The value of these committee reports is hecoming more and
more manifest, and many of thein reflect great credit upon
those charged with their preparation.

Hawaray Praxrers’ Moxenny.~-This periodical, which has
been published monthly since April, 1882, has during the past
vear maintained its high standard. It is being more and more
sought for abroad in sugar-growing countries, and many ex-
tracts and quotations from it are found in the sugar journals
of other countries.

Papers and information on any of the phases of the sugar
industry and subjeets relating thereto are always welcomed
hy the editor.

LExrrrnesT Sratiox.—The report of the committee on this
station will doubtless deal fully with this subject. The im-
portance of the work ean hardly he foo areatly emphasized.
The experiments in eanc cultivation and irrigation, and with
the varions varvieties of eane, as also the results of chemieal
analvsis and experiments, are of very great scientific and prac-
t1cal benefit.
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The station has been during the past year under the charge
of Professor C. F. Eckart, assisted by an able corps of com-
petent men. .

Forestry.—The organization of a Government Board of
Agriculture and Forestry is deserving of more than passing
notice.

For many vears the subject of forest preservation has been
discussed and efforts have been made, both by the Govern-
ment, this Association and individual land owners, to encour-
age the protection and planting of forests. A great deal has
been accomplished in this direction, but of a desultory char-
acter; but under the Act passed at the last session of the Leg-
1slature, ‘“To provide for the encouragement and protection of
Agriculture, Horticulture and Forestry,”’ provision has been
made for the prosccuting of the work in an organized and
systematic manner,

Public spirited and qualified citizens have been appointed
upon this Board, and with the powers granted by the Act and
the help which will be afforded by assistance in the various
districts of the Islands, it 4s to be hoped that great advance
will be made in the matter of the conservation of the forests
and in tree planting.

The Bureau of Foresiry, under the Department of An'rlcul-
ture at Washington, is taking a lively interest in the subject,
and there seems to be good reason to believe that more will
be acecomplished in these directions than ever before.

Crors.—A printed, detailed report of the sugar crops pro-
dueced upon the various plantations for the year is herewith
submitted.

Wirrnray O. SMITH,

Honolulu, Nov. 23, 1903, Secretary.
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REPORT OF COMMITTEE ON CULTIVATION.

Hoxoruru, November 14th, 1903,

To the President and Members of the Hawaiian Sugar Planters
Association, Honolulu, Qahu.

Gtentlemen:—As the subject of Cane Cultivation has been
so ably presented to your consideration in the previous an-
nual reports of your committees, it has become difficult to
submit a paper which will not embrace, more or less, matters
formerly reported upon. The subject is further restricted
by the assignment, very properly, of the two extremely im-
portant items of fertilization and irrigation, to separate com-
mittees. Your Committee on Cultivation, therefore, is limited
to the discussion of the preparation of the soil, planting of
the seed, stripping and the care of eane on plantations whose
lands are not irrigated. The subject is also embarrassed in
comparative data by the fact that there is no uniformity in
the system of aceounts kept by our plantations, so that noth-
ing but general conclusions can he drawn; and, finally, we
have the greatest complication of all to consider, viz., local
conditions.

In this Territory we have localities which suffer periodi-
cally from drougths, and plantations which receive rain to
spare. We have high temperatures and the reverse. We
have lands that are extremely rocky; others without a stone
on them. We have flat plains in one place and lands crossed by
gulches, varying in depth from twenty to a thousand feet,
in another. We have windy districts and distriets with no
wind. We have rieh sdils and poor soils, deep soils and shal-
low soils. In fact. we have every tropieal cane growing con-
dition to labor under. Thus Mr. A. Moore of Kilauea in a
letter to your committee practically voiced the experience
of all the managers of Hawaii, when he said ‘‘Fach plantation
has its own conditions to govern its work, the manner of
doing it and its cost.”’

Your committee forwarded 52 cireulars to the plantations
of this Territory and rveeeived 36 replies: ninetcen of these
were from irrigated plantations, and seventeen from non-irri-
gated plantations, classified as follows:

From Irrigated Plantations. From Non-irrigated Plantations.
6 on Island of Oahu 16 on Island of Hawaii
4 ¢ ¢« AMaui 1« €4 Mawi
9 « ¢« ¢ TKauai

19 Total 19 Total
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PREPARATION OF THE SOIL.

This may be briefly summarized by the statement that the
general praectice is to plow as deep as possible, either loosen-
ing the subsoil helow or without turning up mueh of it.
‘Where lands are rocky or diffieult to handle otherwise, the
14-inch breaker is generally used; where the lands are not so
hilly, the disc plow is in general use; and where fields are
broad and fairly flat as in the middle portion of ITamakua,
the western end of Kohala, and on irrigated plantations, steam
plowing implements of ‘‘Fowler’’ make have been found the
most profitable. Briefly summarized the results from 36 re-
plies to cireulars received arve as follows:

20 Plantations use steam implements.

5 Plantations use breakers principally.

11 Plantations use disc plows with subsoil attachment prin-

— cipally.

36

Your committee refers you to a very valuable communieca-
tion from BMr. Jno. M. Horner of ITamakua, which is appended
to this report, on the advantages of the ““dise’ plow. TFrom
data received from the different managers, the ‘‘Secretary’’
dise plow is used in Iilo and Kohala, and the Benicia dise
plow in JTamakua. The main thing to be noticed, is the appli-
cation of the “‘dise’ in animal plowing, wherever practi-
cable, instead of the old fashioned mould-hoard. It lightens
the draught and breaks up the soil better. Will some one say
why the ““dise’ principle cannot be carrvied out in our steam
plowing implements in place of the old fashioned mould-
boards? Ten or twelve years ago there was not a single
dise plow in Hawaii; now they are being used wherever eir-
cumstanees permit, and it would appear that, if the prinei-
ple is the same, the adoption of the ‘“‘dise,”” in steam imple-
ments on lands free from roeks, is merely a question of streng h
of material. At any rate the ¢mestion is worth looking into.
On the plantations of Waialua, Oahinand Ewa there has heen
introduced a large implement used in second plowing called
the ““Oliver’’ plow. This is a 30-inch plow attached to the
“Towler’ steam apparatus. Where the soil is deep and free
from stones this does exeellent work, raching to a’ depth of
from 28 to 30 inches. This sort of seeond plowing is expen-
sive. A set of 20 horse-power Fowler plows, with this imple-
ment, goes over but 5 acres or so per day. At the same time
the results obtained fully justify the extra cost. At Kwa,
the highest yields ever obtained from certain fields, were those
plowed to a depth of 30 inches with the ‘‘Oliver’’ plow.

It is a striking facet that all of the plantations where the
natwre of the land will allow, use steam plow implements
in the preparation of their soils. It undoubtedly costs much
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more than animal plowing, but the soil is in so much better
condition, angd the return per acre so much enhanced that their
use is of great financial benefit.

PLANTING.

In the Tilo and ¥Mamakua distriets furrows are run, as a
rule, from 5 ft. to 6 ft. apart, and in Kohala 4 ft. 6 in. apart.
In other parts of the Territory the average is 53 ft. This
last spacing applies also to irrigated plantations. Tops are
everywhere preferred for sced, and where these cannot be ob-
tained, either plant or good first rattoons are used, depending
in either case upon the appearance of the cane, and the devel-
opment of the bud. Seed, in general, is eut from 8 to 12
inches in length. The greatest difference to be noted is in the
placing of sced canes. In one distriet this varies from ‘‘over-
lapping’” to setting 8 inches apart. In general, it may be
said that in the poorer mauka or rocky soils, with heavy rain-
falls, seed is overlapped. and that in localities of lesser rain-
fall or possibly vicher soils, sceds are placed either end to
end or several inches apart, depending upon quality of seed,
soil and season of the vear. With an carly plant in the warm
months of June and July seed is, as a rule, on irrigated plan-
tations spaced a few inches apart. Germination is then at
its best, and there are fewer ‘“misses’” which can be replanted
in good season. But, as a rule, the later sced canes are placed
end to end; or, if very late in the scason, overlapped so as to
insure a good stand, an even start, and to avoid replanting.

STRTPPING.

The pros and cons of this have probably been as much dis-
cussed in the Association as any other portion of the indus-
try.  On the island of Tlawaii. with not as a rule an extra
heavy growth of eane so that for two strippings the entire
cost runs from ten to fifteen dollars, and because of the rainy
weather, especially in TTilo and portions of the Hamakua dis-
triet, the managers ave unanimously in favor of stripping.
‘When, however, we come to consider the question from the
view point of the irrieated eoncerns, where the districts are
generally known as “dry,”” and where the cost of stripping is
much greater and frequently double that of Hawaii, there is
not the same unanimity of opinion. Seven out of sixteen
irrigated plantations, from whom veplies were received, do
not strip their eanes. The remainder advocate stripping for
varvious reasons. It would appear to your committee that
where the expenditures for stripping per acre is as large as
it is on some of the irrigated concerns, this matter might
well be tested at the Bxperiment Station for the purpose of
obtaining data on the subjeet. This test, of course, would
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not settle the question for all plantations on account of differ-
ences in local conditions, sueh as temperature, slow or quick
ripening, rainfall, insect pests, ete. But the results certainly
would provide food for thought and be a forerunner of tests at
each plantation to settle this important question.

RATTOONING.

In the matter of long rattooning, the great preponderance
of opinion is, that they ave as profitable as plant cane, espee-
ially on irrigated lands. From but eight plantations out of
thirty-six have we received word that rattoons are not con-
sidered as profitable as plant cane. On the other hand, the
weight of evidence is against short rattoons as opposed to
cutting back. Of course there are conditions and eireum-
stances where short rattoons hecome profitable. One is cited
by Mr. Stodart of the MeBryde Sugar Co., where 560 acres
vielded 4.44 tons sugav per acre, which was probably exeep-
tional. Of these cenditions, ecach manager ean be the one to
judee. .

HILLING UP.

The matter of hilling up irrigated rattoons is in general favor
on Kauai and Maui. At an average given cost of from $4 to
$6 per acre, the estimated returns ave from three-quarters of
a ton to one and one-halt tons of snear per acre. This is a
large return for a small expense. This operation is not yet
practiced to any extent on Oahu exeept at one plantation. Ex-
periments are being made at one other. The operation con-
sists in plowing deeply and loosening soil between the furrows
with a 10-inch plow pulled by two mules, hitched tandem, and
followed by the spreading of the loose, plowed earth against
the eanes by means of a V-shaped machine; the rattoon canes
are thus on the hilled portion and water is applied in the
hollow space between the cane rows. It would appear to
vour committee that svhere the rattoon furrows are shallow,
hilling up is an excellent method to adopt, but that where
the furrows are deep, the advantages ave not so manifest. In
an experiment earried ont at Ewa with eane two feet high, a
large portion of the stalk was huried, owing to the depth of
the furrow. This experiment, however, will not be completed
until the eane is ground and results known.

IMPLEMENTS AND CULTIVATION.

The eneral practice is o use eultivator and horse plow in
the Hilo district, and on account of excessive rainfall to fill
in furrows and to hill up plant canes as fast as circumstances
permit. In those districts of lesser rainfall and occasional
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drouth, such as Kohala and the western portion of Hamakua,
the genecral practice is the reverse of that in Hilo. On this
subject Mr. ¥orbes of Kukuihaele writes as follows: ‘‘Do not
believe in filling in plant furrows, for just as much as we fill
in, that niuch ‘more we have to hill up on rattoons. Then
when the evil day of drouth comes those canes which are
rooted high are the first to suffer, as the hilled up part dries
quicker than if, say, modervately level. Naturally, when hilled
up there are surface roots encouraged by the soil being forced
around the stem.”” In rattooning on plantations not irrigated
the endeavor is to plow as deeply us possible hetween the cane
rows, using either the Benicia dise rattoon plow or one of the
ordinary malke, in order to thoroughly loosen up the soil. No
special implement or set of implements is used in all cases in
rattoon cultivation, owing to differences in local conditions..
‘Whevre, however, the soil is free from rocks, lorner’s culti-
vator is spoken of highly as a tool for frecing the land of
weeds at low cost.

VARIETIES OF CANE.

The old Liahaina cane is stili the stand-by on irrigated plan-
tations. Other varieties are heing cultivated for experimental
purposes; but, so far, your committee has not yet received in-
formation that any other variety has as yet established its
superiority for general conditions. On estates not irrigated,
especially those on the Island of Ilawaii, Yellow Caledonia
has displaced or is rapidly displacing, Rose Bamboo. In fact,
so far as ean be learncd, Yellow Caledonia is considered in
Kohala, Hamakua and Ililo to be the best all-round cane for
present cuitivation. Within the past twenty years on Hawaii,
the general change has been from Lahaina to Rose Bamboo,
and from Kose Bamboo to Yellow Caledonia. Some years
hence your committee will probably record the passing of Yel-
low Caledenia, and the general introduction and cultivation of
some one or more of the cancs now in the experimental stage
at the station, or on the plantations.

Rose Bamboo is a deeper rooter than Liahaina on unirrigated
plantations; and Yellow Caledonia, in its turn, is a deeper root-
er than Rose Bamboo. On this account the Yellow Caledonia
suffers less from dry weather than either of the other two
varieties. This was amply demonstrated on Paauhau planta-
tion during their last drought. Mur. Iickart, Director of the
Experimental Station, suggests that probably irrigated plan-
tations may find it a better cane than Lahaina on old lands or
lands that are below the average in general fertility. Kilauea
plantation, we understand, has planted a quantity of Yellow
Caledonia during the past scason, which will give us some
data as to its value undsr the conditions that obtain on irri-
gated estates. From the very valuable contribution of Mr.
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Bekart, in response to our request for information, the follow-
ing is quoted:

*For irrigated plantations, Demerara No. 117 is in my opin-
ion the most promising variety, as at the Experiment Station
field it easily leads all other canes On one of the Oahu plan-
tations, where it has been tried in competition with Striped
Singapore, Tiboo Merd, Rose Bamboo, and Fiji Purple, it yield-
ed from a ton to a ton and one-half more sugar to the acre than
the other varicties. It is a rather grassy cane that is char-
acterized by thick stooling, giving heavy tonnage per acre, and
by juices of rather low purity. except with rattoons, when pur-
ity is good. T.a. Striped has been planted on quite a large
scale (about 15 acres, I think), on one irrigated plantation
(Haiku) and does very well, that is, fully as well as Lahaina.
It flowers eariier and more generally than Lahaina or Rose
Bamboo.”’

As the matters of orcen soiling, fallowing, ete., belong prop-
erly to the question of fertilization of soils, and assigned to
special ecommittecs, this committee on eultivation does not heve
take up those matters, but wishes merely to draw your atien:
tion to the faet that cultivation of eane on cane land in this
Territory is practically continuous, and that, while burning
oft trash and leaves is general, it is the exception and not
the rule to rest lands, either in fallow or otherwise, or to green
soil them by the cultivation of leguminous plants.

In conelusion, we thank the various managers of plantations
for interest shown by the large number of replies received
from them in answer to questions of the committec.

Respeettully submitted,
Gro. . RuxTox,
Chairman.

A. Fornrus,
B. D. BAnpwix.

Appendix of Report on Cultization.
KUKAIAU PLANTATION CO.
Paavino, ITawar, Qcet. 7, 1903.
Mu. G F. Rexrtoy, CuareMay, Codyurrrrer oN CULTIVATION.

Dear Sir:—Not having room on your ecireular sheet to re-
ply to your question vespeceting plows, I herewith beg to an-
swer the same.

The great revolution in the manufacture of improved plows,
the past few vears, changing from the old style mould hoard
plows to dises, are such great improvements, that all inter-
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ested shonld be informed. The first that came to us was the
single dise, with a subsoil attachment. With this tool better
plowing could be done, and each furrow subsoiled at the same
time, by one man and five animals, than could be done with two
men and five animals with the old mould board breaking plow,
without snbsoiling. With the dise, the man rides, controls
the plow and drives ithe team;—all know how the old plow
worked.

The next coming to us was the double dise, one man and five
animals eould do more second plowing with it than with the
single dise, but no first plowing or subsoiling could be done
with it, neither could we plow deep with it, and for cane
growing in these islands deep plowing is necessary, so this
doubie disec was only good for second or shallow plowing.

“Tur Bexicia Revursioe, or Sipe-Ilinn Dise Prnow.”’—Of
all plows coming to our notice, this leads in quality and
amount ot work and lightness of draught. In hilly land it
will do better and more work with three animals and one man
than can be done by two men and five animals with old mould
board or breaking plow.

This plew running horvizontal throws all its furrows down
hill—if there is a hill-—wherecas all other plows are compelled
to throw some of its furrows up hill; not only this, but the
team must walk up hill part of the time while plowing. All
know when a furrow is being turned up hill, the work is not as
well done as when it is turned down, and it requires more
power, and it also recuires a greater expenditure of power,
for a team to pack its own weight up hill than down; or on
level ground. The reversible plow avoids most of this useless
labor, hence less teams c¢an do more and better work with
this reversible disc.

“Mar Brxicia Rarroox Dise Prow.”’—This marks an ad-
vanee in the cultivation of rattoon and plant eane; where slight
or much hilling is required, more and better work ecan be done
with it in a given time than can be done with any other known
plow or tool. This plow being a double dise, turning furrows
right and left as it moves along, and having a small shovel
plow in front and subsoiler behind, it leaves the soil in a
loose, fine and mellow condition, making a perfect muleh,
which retains the moisture; it also destroyvs the weeds and
hills the eane at the same time. 1t will do as much work and
do it better, going through once, than can be done by the com-
mon plow goine three or more times. Six to ecight aeres can
be done with it. They are made in three sizes, for one, two
and three animals respectively.

This is a eane plow in carnest, as it will not only cultivate,
muleh and hill the eane while growing, but by removing the
shovel plow and substituting a rolling coulter, it will cut up
large rattoon stools into four or more pieces, thus doing away
with the objectionable cane stools that usually liec about the
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cane fields, after plowing. After ficlds have been plowed over
with the rattoon plow and harrowed, the land, which was in
ridges before, is left comparatively level.  Beside the work
this plow does in cutting up large cane stools, the plowing of
the field it does may be considered as the first plowing, and
the fields are in good shape for the second plowing, which can
be done most economically to a depth of fourteen inches with
the “‘reversible dise’” mentioned above.

Yours very truly,

(Signed) Jxo. M. Honr~En.

HANDLING AND TRANSPORTATION.

Myr. President, Direciors and Fclloze Members of the Planters
Association:

Gentlemen :—The subjeet before us is the IHandling and
Transportation of Canc to the Mill, after it is cut. The sub-
jeet is not a new one, for almost every year sinee attending
these meetings, some one has taken it up, and done his best
to be helptul to the members. I have often: heard it discussed
as to its diffieulties, but not as to its cost, under the different
ways of transportation. I am not in a position to say what
the cosi per ton of cane has been in the past, but from what
I have gathered from the managers of plantations on Hawaii,
Oahu, Kauai, and Maui, who were good enough to send me
statistics on this point, I shall try to make the subject as in-
teresting as possible and also as useful in our attempt to cut
down expense and work connected with the handling and
transportation of cane.

It is my object to lay before you the different methods em-
ployed to accomplish this end and the expense per ton, on
cach island, to get the cane picked up after cut and taken to
the mill and laid on earrier, by whatever means.

After sending a request to the managers all over the islands,
for the same items, about 31 out of 60 replied. I do not pur-
pose to state here just what it costs cach place to do it; I con-
sider it would not be fair, but T think it would be fair to give
the average cost on the different islands, either fluming, rail-
roading, carting, or wire rope. Tf I could have had the Maui
people do as well as the other islands, we would have had a
more useful report. Quite a few, I think, have not charged
up all expenses on the transportation, and this will give an
opportunity for diseussion, not here, but afterwards; as my
intention is not to give what each states he can do the work
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for, as I fear it might get a little warm, but I can send to
those who replied to my request, a copy of all the answers I
received. This 1s only fair, so that men on adjoining places,
who flume or rvailroad, will visit their neighbor to see why 1t
costs them double what it costs the other to do the same
work.

I think some have overlooked the charging for repairs, in-
terest, part of managers’, bookkeepers’, and overseers’ time;
all these points are required to be charged up.

Two or three years ago, a ereat, desire was shown in this
association for machinery to do the heavy work of loading
cane. So far little has been accomplished. Nothing has been
done to pick up the eane in the fields and place it in sleds or
carts. It is done in Louisiana, but to my knowledge none of us
have tried to do it, although we are told we can save 5 cents
per ton. No doubt our ecane picking is different ; they have nice
straight eane, where ours is erooked and more piled together,
twiee as much on the ground, perhaps, still I do not see why
some enterprising person, who has been in the East and seen
machines doing the work, has not adopted them; five cents a
ton means a good deal to a place taking off hundreds of tons
a day. Tor instance, we are handling three million tons of
cane a year, which means about %150,000 to the Islands.

Trom all reports, I do not see any new devices for handling
and transporiing eane, exeept Walalua and Waiakea. At Wal-
akea during the last erop, all our cane was put in eavs by our
loaders, and T can testify they ave far more suceessful in filling
cars than men ave,

With our new system of handling, we figure the loaders
save us 50 men a day, and the unloaders, 10 men a day. I
have had all the eane this vear, picked up and put on sleds
for 9 eents; then it costs 11 to 12 cents to get it hauled on
sleds to the ears; this to me is expensive. I am now to try
a low ear, with 20-inch wheels, the saine as the ITorners use.
With them the mules will take donble the load on the sleds;
I may be hicher in the cost of placing on ears, but lower in
the cost of hauling,

At Waialua I saw a loader at work, on a different lay-out
from onrs, after the same end. T was much pleased with it,
and am satisiied it can be made to do tots of work if ears were
adopted to suit the machine.

A great many changes require to be made, and managers
ave a littie slow to make changes, especially if labor is plenty;
hut, gentlemen, the day is coming when we will not be so well
oft for labor as we are now, and the sooner we get down to
machinery to do the heavy work, the better.

Only those who have experienced the difference ean rejoice
in the loading by machinery; Waiakea had its day of lifting
bundles of cane into earts, hauling to railroad and lifting again



538 THE PLANTERS' MONTHLY. [Vol. XXII

into cars; paying cextra money for picked men for the work,
and trouble to get men to be steady at it; but since we got
this new way of loading, we don’t have special men in that
department, and the overseer knows the lifting will go on all
right in the morning.

In Hamakua a great deal of lifting to ear is done by hoisting
a load of a ton or so at a time, at set stations, carting a few
miles.

Waiakea shifts their machines every day if necessary, just
as the field is taken off.

I must mention the wire-rope or trolley system, introduced
and perfected by Mr. Horner, which is a great benefit to the
plantations that use it. I had the pleasure of seeing the rope
operating; not only did the bundies come with lively regular
ity, but in the fields was every appliance for economy of labor
and expense. I saw cane taken to the mill over gulches,
through woods, fields, ete., which it would never pay to han-
dle any other wav. This deviece is used where there is no
water for fluming, where railroads are almost impossible, and
carting would not pay. The bundles, onece hooked on and
started on the right grade, will go miles to their destination.

Somie, in ITilo, flume cane, because it is the only way prae-
ticable ; some railroad, because it is the most practicable; some
use portable track, some use stationary, all use portable flume
where it ean be used. Fluming is done in much the same way
as it was years ago, getting it to the flume in the best way
possible, either by manual or animal power, sleds or ecarts,
placing it in the flume, or laid down at some convenient point
for men to put in the flume at the right time.

I have heard it said that fluming is the cheapest way of
getting eane to the mill, all things considered, but I never be-
lieved it, notwithstanding some of our friends said so, and I
think when you get the statistics from all over the islands you
will agree with me.

Some use permanent track for getting cane to the mill, be-
cause it is best adapted to the lay of the land. Where the
land is.rough, hilly and stony. permanent road is the only
way, but on land like that of the lce-side of Maui, Oahu, and
Kauai, the portable track is the most practicable,

In Kohala district, most of the canes are taken in carts
and wagons, either by traction engines, mules or bullocks, to
the mills; a little fluming is done when water is available. In-
stead of dumping wagons as formerly, they lift the load on to
the carrier, hosting by machinery or mule power.

In looking about for a helpful, economical method of gar-
nering our crop, have we interested any inventive genius
among us? Have we spent a few dollars on such work? We
spend yearly for Iaboratory work. which is of vaiue, no doubt;
but what is this Association doing to get at some method of



Dec.,1903.] THE PLANTERS’ MONTHLY. 539

cutting down the expense of handling and transporting cane,
at least a few cents per ton? It is now costing $3.50 per ton
of sugar to get cane to the mill, after it is cut, and when it is
at the mill all the seientific men are watching carefully to see
we do not lose a drop in the manufacture. It only costs $2.50
per ton to manufacture. Suppose for a year or two we spend
some money to stimulate invention in this line.

‘What encouragement, if any, was given to Mr. Horner for
all his labor in getting the trolley to such perfection that cane
that could not be moved at a profit was by his ingenuity made
to yield a reward?

What encouragement did Mr. Crozier get with his machine,
after spending thousands of dollars? Just enough to take it
to the fields and leave it there. What encouragement has My,
Wilson’s study, work and expense received for trying to make
us more independent of labor? Gentlemen, these are ques.
tions I cimnot answer, but I am more than convineed, that
were we to get at something in this line, outside the boiling
house, instead of all the watehing inside, more money would
be saved to the plantations.

T managers would meet the man with a new deviece, half
way and help him work out his theory, practically, there is
no doubt a machine wonld be evolved suitable for different
ways. ITad it been a mechanie or an inventor on Waiakea,
and not myself, who got up our loader, I doubt if it would be
working today. DMen in the fields are generally averse to
machinery, giving very little encouragement to the man try-
ing to make his theory practicable. ‘The only way is to give
the man a show, and let it be understood the machine is there
to stay.

« Fov the first few weeks, when everything had been work-
ing the wrong way, with the loaders on Wailakea, great dis-
satistaction prevailed, but now the men think they are the
right thing in the right place, and would rebel at once if they
were not in use.

The Waiakea loader, with all the other expenses to get cane
on the earrier, costs us 36.38 cents per ton for the crop.

Tluming in ITilo costs about 42 cents per ton, as per reports.

ITamakua does carting, railroading (gravity and stationary
track) fluming on onc place, and gravity wire on another; this
distriet runs about 451 cents per ton.

In Kohala district, the cost per ton of cane is 54 cents.

If we were to go by distriets, ITilo would come out better
than by comparing the Islands: for instance, Iilo had 8 or 9
reports, which covered the whole district, with the exception
of Kohala Mill. T have a report from all plantations in that
distriet. Kauai also did well, most of them replying one way
or another. ¥rom Maui I had the least number of answers;
however, 1 thank all for the assistance I have received, and
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hope the exchange of figures will be of mutual benefit to all
I will now give you the figures for each Island which is as
fair an average as I could make:

Cents
Reports. per ton
9—Hilo Distriet........... Fluming & R. Road about 42
3—Hamakua Distriet. Fluming, gravity & R. R. about 45 1-2
5—Kohala Distriet....R. R. Wagons & Flumes about 54
3—Island of Maui............. R. R. & Flumes about 31.37
4—Tsland of Oahu... ........... Portable R. R. about 41
h—Island of Kauai.............Tortable R. R. about 41.6

Respeetfully submitted,
C. C. KexxNeEpy,
Chairman.

b
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REPORT ON FERTILIZATION.

To the Trustees and Members of the Hazvaiian Sugar Planters’
Association:

Gentlemen :—The committee appointed by the President to
report on Fertilization at this meeting of the Association
were C. B. Wells, C. McLennan, F. Meyer, J. T. Crawley, J.
F. C. Hagens and C. . Eckart.

Circular letters containing questions relating to fertiliza-
tion were sent to the managers of the various plantations,
and the answers received furnished some very interesting
statistiecs and information regarding the use of fertilizing
material in these islands. As similar data were obtained last
yvear by the fertilization committee, it may be of interest to
bring figures into compasion, which represent the value and
quantities of fertilizer used for the last two crops.

The average quantity of mixed fertilizer applied per acre
for the crop of 1902 was 850 pounds, and for 1903, 910 pounds.

The average formula for the two years was as follows:

Element. 1902. 1903.

Phos. acid . ....... ... .o 8.0% 7.1%
Potash . . .. ... 9.0% 10.1%
Nitrogen . . ..ot 6.0% 6.1%

The erop of 1903 was harvested from about 90,000 acres,
and the total quantity of mixed fertilizer applied was approx-
imately 41.000 tons.

The amonuts of nitrogen, phosphoric aeid and potash in
this quantity of material were as follows:

Nitrogen in mixed fertilizer............. 2,501 tons
Phos. acid ¢ DR 2,911 tons
Potash ¢ . 4,141 tons

About £.000 tons of nitrate of soda, containing approxi-
mately 900 {ons of nitrogen, were also used.

These Inrge quantities of the various fertilizing ingredients
would have values somewhat as follows:

Nitrogen in mixed fertilizer............. $ 750,300
Phos. acid ¢ R 232,880
Potash ¢ P 393,395

$1,376,575
Nitrogen in nitrate of soda........... ... 270,000

$1,646,575
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In addition to nitrate of soda, special fertilizers such as
lime, ground coral, fish scrap, muriate of potash, tankage,
and a mixture of nitrate of soda and sulphate of ammonia
were also applied. The value of these latter materials, to-
gether with the cost of bagging, mixing of complete fertili-
zers, and transportation, would bring the total amount ex-
pended for fertilizers to somewhat over $2,000,000.

The large amount of capital annually expended for fertili-
zers in these islands, together with the fact that other sugar
producing countries use very much less fertilizing material,
would naturally cause one to consider if the large cost of fer-
tilization in this Territory is justified by the increased re-
turns. The average cost of fertilizer used per ton of sugav
produced would approximate $4.65, and per acre $22.20. i
pay for the cost of fertilization for the crop of 1903, there
must have been at least a gain of 28,571 tons of sugar for the
islands, or 635 pounds on an average per acre. An inereased
production of 635 peunds per acre would represent a gain of
about 7 per cent.

There is little data obtainable from plantations as to quan-
tities of sugar produced per acre with and without fertiliza-
tion, although it would be unreasonable to suppose the in-
crease does not execed hy a good margin 635 pounds of sugar
per average acre. Tests made at the Experiment Station with
the objeet of noting the action of the several clements on the
cane—i. e., of the influence one element might have as regards
the quantity of another appropriated by the plant—afford
some interesting fisures on the pereentage of gain from fer-
tilization. In presenting these fieures it should be stated that
the fertilization is not rational from a plantation point of
view, where the largest increase of sugar is the measure on
which practical fertilization is gauged. To study the effect
of one element on another. and as to whether a certain ele-
ment, through its indireet action on the soil or cane, conld to
a certain extent be substituted for a more expensive one in
the applied fertilizer, equal quantities (100 pounds) of the
various ingredients werve used. The complete fertilizers ave,
therefore, not properly halanced for maximum inerease of
sugar, and sueh gains as are given in the table helow would
without doubt be exceeded on many plantations where due
consideration is given to the relative quantities of the cle-
ments required.

Percentage of Gain or Loss of Sugar from Fertilization.
(Untertilized Plat as Basis.)

(Giain or Loss in Sugar. Per

EFlements. . Tihs. Cent.
Nitrogen -+ 2,383 -4 134

Phos. acid — 2,430 — 13.6
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Potash — 2,002 — 11.3
Nitrogen and Phos. acid + 2,341 + 13.2
Nitrogen and Potagh -4~ 3,979 ~+ 224
Phos. and Potash + 3,082 + 17.4
Nitrogen (as Nitrate of Soda),

Phoes. acid and Potash -+ 4,289 + 241
Nitrogen (as Ammon. sulphate),

Phos. acid and Potash -+ 3,072 + 173
Nitrogen (as Blood),

Phos. acid and Potash 4 3,344 —+ 18.8

The average gain for the complete fertilizers—i. e., where
nitrogen, phosphoric aeid and potash were used together—
was 20 per cent.

The increased yields from fertilization are not commensu-
rate with the quantity of material applied beyond a certain
limit, which limit will naturally vary with the depth and the
mechanical nature of the soil. On a soil mechanically good,
but deficient in one or more elements, an application of mixed
fertilizer will give better results than it would on a compact
goil showing the same plant foed deficiencies. In the latter
case the cane has more-to contend with than in the former
instance, and what with the soil's poor drainage, resistance
to normal root ramification, and insufficient aervification, a
¢rop does little better with fertilization than it would do
without. The limit to the amount of fertilizer that could be
applied economically to the compact soil would be consider-
ably less than with the one of good texture. A sour soil will
likewise respond in less measure to fertilization than a neu-
tral one, a very thin soil less than one of greater depth, and
one of abnomally large humus content less than one with a
smaller amount of organic matter. In one case a soil calls
for lime to flocculate its clay. or a liberal supply of sand to
render it more porouns; in ancther, lime or fallowing are nec-
essary to neutralize the excess of acid; with the thin soil it is
pecessary by the gradual upturning of the subsoil to deepen
the staple; and where a preponderance of humus is found
(and, such cases are not rare on these islands), lime would be
ot great value in changing the soil to a more fertile condition.
Mixed ferfilizers will not correet these ills, and they may do
rothing more than stir up a prejudice against their value in
general, heeause in a speeifie instance they have failed through
no fault of their own.

The limit to the amount of soluble fertilizers that may be
applied with profit {o a soil is often far below the quantity of
{iie elements that the cane uses during its growth. The crop
of 1903 viclded approximately 4.7 tons of sugar to the acre,
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. and if we were to consider that the figures obtained from
cane ash analysis at the Experiment Station are somewhere
near the average for thé islands, we would have the following
amounts of the elements taken up by the cane per average
acre:

Ylement, In tops, leaves, ete. In Cane. Total.

Lime . ............... 133 1bs. 18 1bs. 151 1bs.
Phos. acid.... ...... 31 lbs. 39 1bs. 70 1bs.
Potash.... .... .... 318 lbs, 169 1bs. 487 1bs.
Nitrogen.... .... .. 97 lbs. 61 1bs. 157 1bs.

The average quantities of these materials (leaving out lime)
applied per acre in fertilization for the last crop were:

Phosphoric acid ........ e 65 1bs.
Potash. ... ..o oaionnl 92 1bs.
Nitrogen ...... ........... e 56 1bs.

This would mcan that the crop removed per acre 5 pounds
more of puos. acid, 395 pounds more of potash, and 101
pounds more of nitrogen than wasg added to the land in the
mixed fertitizer. However, at the time of harvesting the pre-
ceding crop. there were returned to the soil through the burn-
ing off of cane refuse approximately 31 pounds of phos. acid
and 318 pounds of potash, the nitrogen having been lost in
the burning. The average acre received then, altogether:

Phosphoric acid...... ......... ... 96 1bs.
Potash .......... ... .o oo, 410 1bs.
NHPOZCN. o vvh i ies v 56 1bs.

or 26 pounds more of phosphoric acid, 77 pounds less of pot-
ash, and 161 ponnds less of nitrogen than the cane appro-
priated.  T¢ we were to disregard loss by drainage and con-
sider cropping ag the only source of loss tor the above men-
tioned elements in the soil, it would be necessary for main-
taining the same standard of fertility to change the fertiliza-
tion so thiat the average formula (based on 910 pounds) would
be:

Phosphorie acid .......... ........ 4.3%
Tolash ....... ... ... ... . ... 18.5%

It is needless to say that fertilization with such large
amounts of nitrogen and potash (together) on land producing
on an average less than 5 tons of sugar to the acre would
prove more of a losg than a gain where soluble fertilizers ave
usel. Incthe Experiment Station field, capable of producing
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8 1-2 tons of sugar to the aere without fertilization, the re-
sults of nitrogen and potash fertilizers were as follows:

Aunt. of cach ele-

ment added. Lbs. of Sugar. Tercentage of gain.
No fertilizer ............ 17,759 cees
100 1bs...... e e 21,738 22.4
150 Tbs.. oo oo 20416 15.0

4
i

Increasing the quantities of the elements in complete fer-
tilizers (containing nitrogen, phosphorvic acid and potash)
gave the following results:

Amt. of each ele- Peveentage of gain
ment added. Lbs. of Sugar. or loss.
No fertilizer...... el 170759 e
100 Ths.. ... ..... Le.. 21327 -+ 20.0
150 The ... oL.L.. co.. 19524 + 9.9
200 Ths..... ...... <. 15165 — 14.6

The yield of sngar decreased as the quantity of the fertiliz-
ing material was increased. Where 200 pounds each of the
several elements were applied there was a loss of 14 per cent.
of suear, netwithstanding the fact that the unfertilized cane
withdrew from the soil approximately 129 pounds of phos-
phorie aeid, 896 pounds of potash, and 290 pounds of nitrogen
(no burning oftf from the nrevious crop having taken place.)

The tendeney on the plantations during the past year or so
has been towird a reduetion of phosphorie acid and an increase
in potash; in fact, the average formula is 1 per cent. lower in
phosphorie acid and 1 per cent. higher in potash for the erop
of 1903 than for that of 1902, With few exceptions, where
this change luis been niade, good results have been obtained.

Tn the report of the commiittee on fertilization for last year
the statement was made that potash could cometimes be used
to little advantage in applying large amounts of the element
to lands poor in lime. To quote from the last report, “Lime
ie essentinl to the most advantageous unse of potash, and
where the lime of the soil is low it shoald be augmented pre-
vious to the addition of potassic fertilizers.,” This point with
reference to potash is a very important one, as there is not
anly ganger. where the lime in a field is low, of noi getting
full returns from potash applied, but of alse injuring the cane.
This fact is one that is «ften disregarded in fertilization, and
iv iz doubiless capable of explaining many of the differences
of opinion held by plantation managers with reference to the
value of high pofash fertilizers. When a potash salt such as
the muriate or sulphate is added to the soil, dissociation takes
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place to a large extent, and more of the base-—potash—is
taken up by the cane roots than of the acid part of the salt.

‘This occasions an accumulation of acid in immediate ¢ontact

with the tender roots of the nlant, and if there is no conven-
ient base (such as lime) present to immediately neutralize this
acidity, considerable harm may result. Lands standing well
in Jime can therefore receive a more liberal supply of potash
than lands low in lime, the potash in the two soils showing
the same degree of deficiency. This holds true for other fey-
tilizing compounds, and will doubtless help to explain why
complete fertilizers, containing 200 pounds of each element in
a soluble form, gave a loss of 14 per cent. of sugar, when 100
nounds of each element gave a gain of 20 per cent., as shown
in a previons table,

The question might well arise as to why no harm results
from the addition of several hundred pounds of potash per
acre of land when cane refuse is burned on the soil. This is
doubtless owing to the fact that almost an equivalent amount
of lime and magnesium compounds are associated with the
potash in the ash, and also that the dissociation of the potash
salts (carbonate and muriate) do not take place in the land
under cane.

In my opinion the increased use of potash and the redue-
tion in phosphorie acid is doing much to raise the average
vield per aere in these islands, but a radical increase of potas.
sinm salts in any one instance should only occur after a cave-
ful consideration of the lime content of the soil in question.
With soils of an acid reaction, due to the decompesition of
oxcessive quantities of organic matter, it is plain that lime or
other bases of a similar nature are not present in sufficient
quantities in a form to neutralize the naturally occmring
organic acids, and large amounts of potash should oniy be
applicd to suceh lands with caution, and only after substantial
liming. Under cther conditions, a radical departure toward
the material inerease of potassium and other chemical salts
in fertilization should only be made after gaining an insight
into the composition of the soil throneh chemical analysis,
or the carryving out of tests in the field to learn the efficacy of
pew formulas.  This latter method of gauging the suitability
of fortilizers for particular conditions is one that cannot be
recommended too strongly, and the time and trouble involved
would he more than counterbalanced by the value of {he in-
formation gained. Changing the formula occasionally and
noting the rvesolts may often indicate increased yields from
improved fertilization, but there is always the alement of
doubt as to whether such gaing were due entirely to fertiliza-
tion or other conditions. By carrying out field tests and com-
paring vesults of one plat with those of another grown’under
identical conditions except with regard to fertilization, the
relative value of different fertilizers may be readily gained.
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It is true that chemical analysis of soils will furnish a valu-
able guide in the matter of fertilization, but there can be no
method that will yield more satisfactory and convincing re-
sults to a plantation than the actual comparison of weights
of cane on the field.

The proper proportiong of the several ingredients in mixed
fertilizers applied to a given soil is a matter for careful con-
sideration, but it would appear to be of hardly less impor-
tance to also place such fertilizers on the land at the time
they are capable of doing the most good. This latter point
has been touched on in previous reports, and in order to avoid
repetition T feel that only a few remarks may be made on this
subject. Too early and too late applications of fertilizing
material, when the cane is not in a condition to utilize the
supply. mast oftentimes be a source of loss. Just what may
be considered ‘‘too early’” and ‘‘too late’’ will naturally vary
with the locality, and no hard and fast rule ean be formulated
to meet all conditions. The practice of applyving soluble
mixed fertilizers in the seed bed ig fast falling into disuse,
though a few managers still feel that the advantages from
this method of fertilization more than compensate for the loss
ef material that is apt to rvesult. It is true that there ave
some soils of a clayvey nature that would so readily and se-
curely fix soluble fertilizing material that little of it could be
lost through drainage following rains between thé time of
planting and the time of the rooting of the cane. In such
land the plant foods are not only securely fixed, but owing to
the impervious nature of the seil, the question of losg by
drainage is not o serions as in the case of more porouns soils.
Towever, it would appear in suech instances that the first
rootlets of 1he young cane wonld show a deeper appreciation
of a2 more yielding medinm through which to ramify than of
a surfeit of plant food which they are not in a condition to
aseimilate.  On sneh lands the mechanieal improvement of
the soil by the addition of sand when readily obtainable, or
lime in other cases, would be of material benefit.  When fer-
tilizers are applied to the seed bed, it is always safer to use
sueh insoluble material as fish serap, tankage, ete., than the
saluble chemical salts, and in sompe instances the use of or-
ganie substances in sueh manner have done much to inerease
the vields, TRegarding this subject of fertilizing with the seed
cane, one manager writes:  “In past vears the custom of ap-
plving 500 or 600 pounds to plant seed while being set out
has been pretty general in this district, and we now find it to
have been & wrong method. The past seasons I have given in
come instances no fertilizer with seed, although as a rule 250
to 300 pounds, and the heavier application later on when the
cane ig stronger and can utilize it, thus saving us no end of
extra weeds in the plant cane’s first stages of growth, when
it formerly used to be a severe strife for survival.”

: °
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In the late fall and early winter the growth of the cane is
checked, as a rule, by the comparatively low temperatures
and copious rains, and fertilization at such times is usually
too late for satisfactory results. There is not only a risk of
losing much of the applied plant food, particularly nitrogen,
during the wet months of the winter, but the requirements
of the cane at -such times are small compared with those of
the growing seasons of spring, summer and early fall. Ou
the upper lands it is necessary to plant early to insure a good
stand of cane before the winter months start in, and for the
same reasen fertilizers should be applied somewhat earlicr
than on the lower lands, in order that the cane may be stim-
ulated during the periods when conditions are favorable for
rapid growth. On the makai lands the latest fertilization is
usnally in October or November, when the cane can possibly
connt on another month before its growth is materially
checked, and the fertilizing material added te the soil at such
time supplies the cane for the months preceding spring. 1
believe that if the relative quantities of fertilizer apyplied at
different periods of the year were gauged by the number of
acod growing months between times for fertilizing, with due
rensideration for the age of the cane, that more satisfactory
results would be obtained than by dividing the total quantity
of fertilizer ( for the crop) into two or three cqual parts and
applying them at get intervals in the cane’s career.

The whole question of fertilization is certainly a most com-
plicated one, and one that must necessarily be worked ovt to a
large extent by the individual planter for his own conditions.
The thought that has been given to this subject, as well as {o
varieties and cultivation, by the Hawaiian planters, who have
carefully considered their separate conditions and requingy
ments, has done much to increase the yield of sugar per acre
on these islands, and for the erop of 1903 a gain per acre has
been made over the best showing of previous yveurs.

Respectfully submitted,
C. T, Ecexanr,
Chairman of Committee.

Honolulu, H, T., Nov. 14h.
Mr. C. T, TEcxkart, CHAIRMAN COMMITTEE ON TERTILIZATION &

Dear 8iv: T have no speceial report on fertilization, but will
simply call attention to some work on the fixation of phos-
phorie acid, potash and ammounia, which experiments were
made by me in order to more fully understand the action of
fertilizers in Hawaiian soils.  This work was published as
follows:
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“Fixation of P’hesphoric Acid in the Soil.”’—dJournal of the
American Chemical Society, November, 1902,

“Fixation of Ammonia and Potash by Hawaiian Soils”—
Journal of the American Chemical Society, January, 1903,

“Water-Holding Power and Trrigation of Hawaiian Soils.”
—IHawaiian Planters’ Monthly, August, 1902

The results in briet were as follows:

Phosphoric Acid.

Foluble phosphorie acid is fixed by the soil almost immedi-
ately after application, and there is practically no danger of
loss of this element either from heavy rainfall or excessive
rrigation.

The astonishing fact was ascertained that the red soil with
which the experiments were made fixed 35,235 pounds phos-
phoric acid within one day for the first foot in depth, and
72,545 pounds within 22 days.

Hawaiian soils are very basic, and their bases are probably
in a condition to seize at once the phosphorie acid and hold it.

Ammonia.

In making an ordinary application of sulphate of ammonia
and irrigation immediately afterwards, one-half of the am-
monia is fixed and retained within the tirst ineh of soil, more
than fowr-tifths within the first two inches, and almost all
within four inches.  While this ammonia is held rather rmly,
stbsequent Drrigations or rains wash it out, but in decreasing
quantities. A further loss of ammonia occurs through its
conversion into nitrate, in which form it is casily washed
away.

Potash.

Seven-tenths of the potash applied and followed by irriga-
tion ig held within the first ineh of soil, more than four-fifths
within two inches, and almost the whole within six inches.
But ag in the case with ammonia, successive leachings take
out potash and in deercasing ¢uantities.

These results have a great bearing on plantation work on
these islands. A great deal of the water applied in irrigation
passes diveetly and immediately throngh the soils. In other
cases, as in the Hilo distriet, the soils are subject to very
heavy rains.  Were the soluble ingredients of fertilizers not
fixed at once, the loss might be, and often would be, very
great; but the experiments have shown that even under heavy
washings the elements arve fixed rapidly.  But the solubility
of these substances in water after the first irrigation, though
slight, emphasizes the importance of keeping irrigation well
under control.
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Phosphoric acid is quite firmly held, but 19 per cent. of the
potash applied was washed below six inches of soil by eight
irrigations. Very truly yours,

J. T. CrawLEgy.

MR, C. F. Eckart, CHATRMAN COMMITTEE ON FERTILIZATION :

Dear Sir: As a manufacturer and dealer of fertilizers, it
hardly behooves me to report on the merits of proper fertili-
zation; besides, I think we have in the chairman of our com-
mittee the ablest and fittest man for thig report. ¥rom his
own experiments, augnented by the experience of our pro-
gressive planters, it will be no hard task to obtain valuable
and instructive data on one of the most vital questions con-
nected with our leading industry. I shall therefore limit my
words to a few general remarks, and hope that they will to
sonie extent contribute to the understanding of a few poiuts
in conncction with plant-nutrition.

Agricultural chemistry has advanced with rapid strides in
the last decades, and the dissemination of its general princi-
ples among those who ave chiefly interested has been sys-
tematically carried on by our scientists, who have spared no
trouble and expense to famillarize the agriculturists with the
fundamental laws of plant life aud all the important factors
bearing on the same.

We ail know that by means of its fine rootlets the plant ab-
sorbs all mineral plant-food necessary for its growth and ma-
turing, from the goil in a soluble form, and that, owing to spe-
cific organie acids secreted by these rootlets, they ave enabled
to dissolve even plant-food, which is more or less insoluble.
The latter property, however, differs somewhat in activity
with different plants. One of the chief plant-food elements,
the carbon, however, is not-taken out of the soil, but from the
atmosphere in the form of carbon dioxid. Just as the roots
supply the plant with most of its nourishment, the leaves are
the agents in the agsimilation of the carbon dioxid. The leaves
must be healthy and well developed to be able to properly
perform this important function, and it we cousider what an
important part the carbon dioxid performs in the production
of fiber, and especially sugar {sugar being a carbo-hydrate
consisting of 42.1 per cent. carbon, 6.4 per cent. hydrogen and
51.5 per cent. oxygen), it will be understood of what value a
thorough knowledge and a close study of these circumstances
are. For the proper development of the sugar cane and for the
normal production of sugar in the cane out of the carbon,
dioxid, sunlight—direct sunlight—and solar heat are indis.
pensable; this should never be lost sight of, for in most in-
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stances the quantity of sunlight and solar heat determines
the amount of sucrose in the cane. The more cloudy days
there have been and the move the direct sunlight bas been
excluded from the cane, the lower will be the sucrose in the
juice, although the cane itself may have grown very rank—
perhaps too rank. If we realize, therefore, the momentousness
of the sunlight in the production of sugar, it will become
clear to us why a good soil of high fertility alone does not
suffice to produce heavy yields, and that only on such estates
where all of the conditions are most favorable can maximum
crops be vroduced.

S0 much about the importance of the sunlight in connection
with the production of sugar. It will explain, I hope, the rea-
son wihy in some districts, where there are more cloudy days
than in others, the average yield falls so low, although all the
other conditions may be very favorable. In my opinion, not
cnough attention has been paid to this circumstance, perhaps
for the simple reason that a remedy is heyond human power,

Now a few words about fertilizers:

- Too much is often expected from fertilizers, and unless im-
nmediate, palpable resclis are obtained after their use, they
are often peremplorily condemned. Fertilizers alone will not
make the cane grow unless the other essential conditions ave
favorable. Fertilizing without proper cultivation is a waste
of money. Iow insignificant is the amount of plant food ap-
plied lo a soil in the fertilizer when compared with the enor-
motys store of it already present in the soil! If an analysis,
for iustance, should disclose the presence of 0.1 per cent. of
phosphoric acid in the soil, it would mean 3,920 pounds per
acre, L foot depth (weight of one cubic foot of soil estimated
at 90 pounds).  Tertilizers generally used contain not over 8
per cent. of phosphoric acid, and when applied at the rate of
1000 pounds per acre, it would mean the addition of 80
pounds.  Yet, how often does the use of a little fertilizer work
wonders? And this shows again how thankful the cane is for
immediately available plant-food. The fact that the demand
for high-grade fertilizers increases from year to year is the
best proof of its value and absolute necessity for our planta-
tions. Respectfully yours,

J. F. C. Hagexs.
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UTILIZATION OF BY-PRODUCTS.

Mge. 1. A. IsexpeErg, Presmext ITawaitay Svear Pranrees’
AssociarioN, HoNoLuLu:

Dear Siv:  Very few plantations have exact figures showing
the value of their waste or by-products, or results from their
use.

In rpearly all Mill Reports the losses in manufacture,
{averaging about fifteen per cent. of the sugar in the cane),
are stated as though the valuable copstituents of the scuin
press cake, mill ashes and molasses are lost absolutely, while
in fact nearly all the plantations in the Territory use scum
press cake and ashes as fertilizer, and 11101dSS(3b to a limited
oxtent for fertilizer, fuel and feed.

In all mills there is & constant endeavor to reduce the loss-
cs, und by so doing, the value of the by-products is decreased.
These methods adopted may be described by the Committee
on Sugar Manufacture. There will always be, however, a
certain value to the waste products. The saving to be made
in this line belongs to the scientific branch of the industry.
There are, no doubt, many ways of utilizing the waste of a
sugar mill, as an-thought of to-day as were the usctul and
highly profitable by-products of slaughter-houses and gas
works a few years ago.

After making allowance for the comparatively small value
of the waste products obtained by the methods now in use,
the losses are still appalling.  The subject requires the atten-
tion of experts.

For the purposes of this report is secems unnecessary to con-
sider the bagasse as a waste or by-product. The one ap-
parent use for the bagasse is as a fuel for carrying on the
boiling processes of the factory. The true waste or by-pro-
ducts are, in the order of their value,—the waste molasses,
the scum press cake and the mill ashes.

There is a sentiment awnong mouy of the business men of the
Territory, resulting perhaps from the training of many of the
early settlers, against the distillation of wmolasses for the
manufacture of any kind of liquor, and the influence of such
men has been go great that their ideas have been accepted
by and made the policy of the existing Govermments down
to the time of annexation. There ean be no valid objection
to the distillation of spirits for use in manufactores or as
fuel.

Mr, J. N, 8. Williams, on his recent trip to the States, gave
much time to the study of this subject commercially, and has
written a paper which he has kindly given to this committce
for this report.

Mr. Williams gays:
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THE UTILIZATION OF BY-PRODUCTS RESULTING FROM THE
MANUFACTURE OF RAW SUGAR FROM SUGAR CANE.

The only by-products resulting from the working uap of
sugar cane are: First, bagasse or the crushed cane after the
bulk of the sugar has been extracted, and second, molasses,
or the gummy viscous syrup remaining after as much crys-
tallizable sugar has been recovered from the cane juice as the
methods employed will admit of.

Bagasse containing from 3% to 67 of sugar on its weight,
and 404 to 45¢ of water js nlhmbk fuel, and although dt-
tempts have been made, notably in the Southern Std._tc,s, to
use bagasse or cane fibre for the manufacture of paper stock,
no marked success has yet attended the ventmes in this direc-
tion.

Bagasse as delivered by a good nine roller mill, ig worth
as fuel delivered into the furnace, one-third of its weight in
ceal, and gince it can be handled automatically, and fed to
suitably arranged furnaces in a very regular manner, it would
appear that the greatest value of bagasse is obtainable when
used to provide steam for the factory wiiich produces it.

Waste molasses presents at the present day an cconomic
problem of no small importance.

For every ton of cane ground in these Islands an average
of 50 pounds of molasses 1s produced, and since the total canc
eround during the crop of 1903 reached 3.500,000 tons, it fol-
lows that 87,500 tons of molasses containing not less than
30,000 tons of crystallizable sugar were to all intents and pur-
poses wasted.

Molasses contains besides the crystallizable and uncerys-
tallizable sugars, various salts, amonn.st them potash in some
quantity.

The gngars can be utilized in the manufacture of spirits,
and the pomsh can be recovered after the spirits are distilled
off.

The question as to whether this can be d(me at a profit is
an open one; certainly under the present market conditions,
and Internal Revenue regulations, spirvits cannot be made and
sald at a profit in the United States, and mainly for the reason
that the aleohol resulting from a beet or cane molasses, which
has been exhausted of its sugars to the low point now de-
manded in modern sugar factories, is not adapted to blend
with other liquors for direet consumption as it introduees an
objectionable flavor, and thus the greatest market for spivits
resulting from molasses is closed.

Aleohol is used in the manufacture of explosives, especially
smokeless powder, varnishes, perfumery, and in chemical
laboratories. also in soap factories to a small extent.  Alcohol
is also used as a fuel for automobiles and small motors and
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has a calorific value about that of coal, with the advantage
that it can be used in gas engines and burns completely with-
out leaving any 1e51due as do gasoline or other hy(ho carbons,

Alcohol can be used for 11nh11n0 purposes, and it ts reported
that alcohol lamps, using a mantle of the Welsbach or Auer
type, produce a light eql'ml to electric incandescence at about
half the cost, and without odor or other upleasant features.

But for fuel and lighting purpeses the United States Inter-

nal Revenue Tax of $1.10 per proof gallon is prohibitive, and
until the people of the United thtos demand cheap alcohol
for the purposes of lighting and fuel, there is no hope of
utilizing our waste molasses in this direction.

A distillery te preduce 5,000 gallons of 96¢ aleohol per day,
would cost put up in running order in the Hawaiian Islands
about $200,600.00; would require a force of about 85 men, with
a monthly pay roll of about %2,500.00; the monthly expenses
for fuel and other supplies, ete., not including the raw nmolasses
or containers would be about $5,000.00.

The value of the containers, (if casks) would reach nearly
$4,000.00 per month when working at full capacity, and the
molasses required to produce 5,000 gallons of 96% aleohol pex
day (say 14,000 gallons) would cost at 3¢. per gallon delivered
to the distillery $420.00 per day, or say $11,000.00 per month.

We bave then one month's expenses:

Pay roll ... e % 2,500.00
Fuel, supplies, ete..........oiiii il 5.000.00
Containers for 130,000 gals. spirits.......... ... ... 4,000.00
Molasses (raw material) ... ... ... ... oL 11,000.00
Wear and tear and interest at 104 per annum, per

month . ... 1,700.00

£24.200.00

Output 130,000 gallons 964 alcohol.
Cost per gallon 18.6c.

If this 964 aleohol were to be put on the market anywhere
outiside of the United States, say Japan, it would come into
competition with German spirits of the same quality, which
are laid down at the present time in Yokohama in bond for
Z7%e. per gallon, done up in 10 gallon cases, said price includ-
ing cost, freight, insurance, containers and manufacturers’
profit. Deducting freight, insurance and containers, the cost
of the aleohol from Germany works out at 193e. per gallon,
which confirms the above estimate of cost of manufactnre in
this country, and shows that the margin of profit is too small
to warrant reaching out for foreign trade in this direction.
To recover the potash after the sugars have been removed by
distillation, the liquid from the distillery must be evaporated
to dryness and the residues ealeined in a suitable furnace,
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lcaving the values available as caustic potash; but as the per-
centage of potash does not exceed 44 in Hawaiian molasses,
the cost of evaporating the liquid and calcining the residues,
will not be met by the cash value of the product, so that this
will not be a paying proposition.

Molasses has a value as fuel, and when properly burnt is
about equal to bagasse.

There are several ways of burning molasses in use in this
country, but it is very questinnable if the full thermal value
is obtained.

The simplest way is to sprinkle the waste molassgs on the
hagasse as it leaves the last mill on its way to the furnaces.
When molaszes is sired in thiz way at the rate of about 50
Ibg. molasses per ton of cane ground, it burng readily, and is
cf marked assistance to the bagasse as fuel. A greater quan-
tity than this, however, tends to clinker the furnaces, and in-
stead of being a help is a hindrance to the fuel qualities of the
bagasse.

Another way is to atomize the molasses by steam as fuel
oil is atomized. This is suecesstul in bwrning the molasses,
but as it takes 1} Ibs. of stenm to atoniize one lb. of molasses,
which when burnt to the best advantage only produces 2§ 1bs.
steam, it is readily seen that there is no gain in this method
over that of sprinkling the molasses on the bagasse, which
latter methoed is by far the simpler.

Another method is that of burning the molasses in a retort-
furnace specially adapted for the purpose, means being pro-
vided for saving about onc-half of the potash, which is re-
covered in the ashes. This seems to be the best method of
utilizing molasses as fuel, but sufficient data is not yet avail-
able as to the results.

In all cages where molasses is burnt with the bagasse, a
certain portion of the potash is available in the ashes, which
when put upon the land, yields results, the cash value of
which is difticult to estimate. .

The best price which ordinary waste molasses in quantity
would feteh in San Francisco is from $5.00 to §6.00 per
ton delivered. A ton of molasses containg 166 gallons, and at
$5.00 per ton would be worth 3¢, per gallon delivered; it
would cost at least $3.00 per ton to deliver molasges in San
Franecisco, or 1.8c. per gallon, leaving. 1.2¢. per gallon as the
net value of a gallon of molasses to the seller here, and since
the fuel value of a gallon of molasses is equal to 4 pounds of
coal, which is worth at present prices 3¢, per 1b,, it appears
that burning the molasses is as good a way of disposing of
the waste as seclling it, which involves some capital expendi-
ture for containers and arrangements for storing,

But the average waste molasses containg some 354 of sugar,
which is equivalent to a little over 4 poundss of pure sugar per
gailon; and it is almost certain that by improved methods of
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clarification and filtration of the molasses, a large percentage
of this loss could be recovered, but a special plant would be
required, and it is doubtful it it would pay, excepting in fac-
tories of very great capacity, which concerns might purchase
the waste molasses from smaller factories at a price based
upon the sugar content, and work it in with their own pro-
ducts, in whiclh nanner it iz quite possible that a substantial
saving would result. _

Molasses diluted with water, and run upon the land is said
to have value as a fertilizer; no tigures, however, are available.
The only fertilizing value the molasses can have, lies in the
potash content, as the nitrogen in molasses is a very small
gquantity and probuably is lost in dilution and exposure to the
atmosplhere, going off as ammonia,

A brief snmmary then shows that bagasse as a bye-product
of cane Is more valuable as fuel than for any other purposed;
while waste molasses can be converted into spivits for use as
a fuel and for lighting purposes at o small profit, provided
that the fiscal regulations permitted, and the American mar-
ket demanded such. At the present time, however, the Dest
use to put molasses to, exclusive of that small aanount which
is fed to live stock, is to use it as fuely o1 as fertilizer.

There is, hewever, no doubt bul that efforts will be made in
the near future to still further exhaust the waste molasses
of its sugar contents, since the gross loss amounts to the very
large figure of some 30,000 tons of sugar per annunm.

» J. NU S Winniaus,
Puunene Mills, Maui, Nov. 9, 1963,

Mre, kK. Hartmann, who has looked into this matter from
buth @ practical and a seientific standpoint, says:
ki

UTILIZATION OFF BY-PRODUCTS.

The most important among the. waste produets is the
molasses.  With the exception of w emall quantity fed to the
stoek, Little use has hitherto been made of it. The sugar left
in the molasses is no doubt digpoxed of most cconomically if
used for feed. In practice good resulls have heen obiained
from the uge of molasses ag feed for horses and mules, when
ured wich discretion. Whether it is suited for milel cows is
still an open question.

On the plantations only a small portion of the waste mo
lasses can be used up in this manner.  An attempt has lately
been nade to prepare the molasses in such a manner that it
can be exported. Geo. Hughes of Barbados introduced, under
the name of Molaseuit, in England and the United States, a
combination of waste molasses and fine baguisse.  Eighty
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parts of molagses are mixed with twenty parts of shredded
bogasse and the mixture dried antil it contains about 104 of
water.  Below are the analyseg of two samples of Molascuit,
one from Louisiana, the other from St. Kitts. Molascuit made
with our molasses wonld, of course, have a higher percentage
of agh and less sugars. .

Lounisiana. St. Kitts.

Albumin . ..o 21 1.6
Fat . oo 3 2
gl & i e e 61,0 66.3
Digestibile Cellulose ... oL 10.6 87
Indigestible Cellulose ....... ... ..., 6.5 4.6
Ash o oo 6.9 3.3
Water . .o e 126 15.3

100.0 100.0

The utilization of molasses as feed stands undoubtedly first
in the line of economy, i. e., if fed to the stock on the plantation
only, so that the potash salts are recovered in the staile
manure. If Molascuit is exporled, the ash is lost, the value
of the material being based solely on its contents on  car-
bohydrates and albunminous nitrogen.

Both 1he sugmwrs and the ash—and, if required, also the
nitrogen.—are saved where spivits is made. Buat little infor-
mation is to had in regard to the economical aspect of the
manufacture of spirits from cane melasses either here or in
Touisiana, though it is hard to understond why a serious at-
tempt wits never made in this conntry to make run. Great
progress has been made in the distiling industry during the
last few vears, and a distillery might to-day prove a lnerative
undertaking, while estimates made ten years ago, were not
of a nature to encourage anyoune to embark in this industry.
The production of spirits for consumption would in all prob-
ability prove highly remunerative: the production of commer-
¢inl spivits, (959, deces pot promise to be as profitable, the
price of this product being very low,

The remainder from the distillation is of great value as a
fortilizer.  The lees are genevally evaporated to the consist-
eney of a thick syrup, the Iatter charred and burned in a fur-
nace similar to a wolasses fornace, the heat given up by its
combustion being utilized for the evaporation; the ashes, con-
zisting mosily of potash salts, may be used direetly on the
land. or may he sold. A portion of the dunder might be ap-
plied to the land with the irrigation water; the portion which
eapnot be distributed directly in the frrigation water counld
be evaporated and mixed with earbonate of lime, A\ fertilizer
made in this manver could eaxily be transported.

A very simple and seemingly economical manner of dispos-
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ing of the waste molasses is by running it onto the land with
the irrigation water. In this way there is theoretically noth-
ing of the fertilizing value lost. There are so far not many
data available as to the advantages of this method. In one
or two instances encouraging results have been obtained here,
while results of experiments made last year in Java by Prin.
sen Geerligs were negative. These experiments were, however,
as Prinsen Geerligs points ont, not conclusive. Moreover,
They have no bearing on conditions as they exist here. Almost
all our lands require some addition of potash, while in Java,
both the lands and the irrigation water are so rich in potash
that this latter ingredient need not be, and in fact is not, used
in fertilizers. Considering that potash salts form 60 to 7Y
per cent. of the mineral constituents of the molasses, great
1hings could hardly be expected from their use under such
conditions.

There is the danger—particularly with insufficient dilution
—-that 1lie sugars themselves and the acids resulting from
their fermentation in the soil have a damaging effect on the
soil—probably owing to the influence they exert on the nitrify-
ing bacteria.

*This factor of danger may be eliminated by buwrning the
molasses.  Of course by this method all the nitrogen and a
more or less considerable proportion of the potash is carried
oft by the combustion gases. It is evident that the nore rapid
the combustion, the higher will be this loss. The best heat
effect is obtained by feeding the molasses into the furnace by
means of an atomizer, in a similar manner as applied to oil.
I do not consider 1his plan cconomical, as the additional fuel
value does not make up for the very much greater loss in
potash and the trouble caused by deposits of condensed potash
salts in the flues, ete.

The terrace furnace vequires more attention and gives a
lewer heat effect, but this is more than balanced by the far
higher yield in ashes.

Melusses ias been nged in many of the mills of the Islands
ag a fuel, the method most generally in use being that of
sprinkling the molasses upon the trash between the rollers
and the furpaces. While there scems to be no doubt as to
the value of molasses ag a fuel, when properly burned, the
result has been in nearly all cases a great accumulation of
clinker in the furnaces and boiler tubes.

Mr. George H. Fairehild, of Kealia, Kauai, has given
special attention to the use of molasses in this way, and
writes as follows:
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Kealia, Kauai, November 19, 1903.

.

W. W. Gooparzs, Esq.,

Chairman Committee on Utilization of Waste Products,
Waialua, Oahu.

1
Dear Sir:—8Some months since while observing the burn-
ing of crude oil at the Crockett Refinery, it ocecurred to me
that we might treat our waste molasses in much the same
manner and obtain better results from burning it than we had
up to the beginning .of last season. The burning of the mo-
lasscs with the trash had been tried by us, but the potash in
the molasses united with the silica in the bagasse and in a
short while our gratebarg were clogged with the glass formed.
The atomization of the molasses and its combustion before
it came in contact with the trash seemed feasible. I gave the
plans, ctc,, of the Crockett oil burning plant to our engineer,
Mre, Anderson, with instruction to see what he could do in
the way of making a practical molasses burner, and as he was
mainly responsible for its construction and successful work-
ing, I hand you herewith his own report, which should be bet-
ter than anything second hand from me. I take pleasure in
endorsing all that Mr. Anderson has written and can vouch
for the successful working of the burners in our mill.

Yours very truly,

Gro. H. FaircHILD.

i
The report of Mr. Anderson, referred to by Mr. Fairchild,
is most interesting, and is given in full:

Mr. Giro. Famcann,

Kealia, Kauai.
.
t

Dear Sir:—In reply to your request for a description of
my molasses burner and a report on its work, I have much
pleagure in submitting the following for yvour consideration,
with the hope that it may be sufficiently clear to be under-
stood by all who are interested in the question.

You will remember that it was at your instigation, that I
set about seriously to cope with the subject of using waste
molasses as fuel, somewhat on the same lines which were be-
ing uceessfully followed in burning oil.

The first few experiments showed that we had a very differ-
ent article to deal with, although in many respects they were
similar. T had Dbecome convinced that it would only be by
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some system of atomization, that molasses could be sueccess-
fully burned, as a supplementary fuel in our bagasse furnaces;
also that when the molasses was introduced to a furnace in
this finely divided state, the hot brickwork which surround
our furnaces, offered a jsplendid medium for instantly 4con-
verting this waste product into heat. 1t is needless to enter
into all the details of the experiments which I conducted at
Kealia last year, as the conelusions arrived at will be suffi-
cient for the present purpose. Those were as follows:

1. That atomization of the molasses was a long step in ad-
vance of any other method which had previously come under
my notice, in so far as it was rendered more readily combus-
tible, produced less slag and dirt, could be more easily con-
trolled, and a very sensible gain in heat and saving in fuel
was apparent.

2. That molasses, owing to its viscous nature and liability
to cake or harden with heat, required that in the apparatus for
atomizing it, provision must be made for.

(@) Torcing the molasses through the burner in an even
steady stream; :

(b) TFor atomizing it with a dry gas;

- (¢} For opening the nozzle and blowing out any obstrue-
tion;

(d) For protecting the working parts from heat;

() Tor blowing out all molasses from pipes which came
in contact with furnace and leaving them clean when sus-
pending operations or shutting down;

(f) Tor returning surplus molasses to tank.

3. That the greater the area of heated brickwork which
could be covered by the molasses. in the same proportion was
the efficieney and capacity of the burner increased. :

I will now describe the apparatus as installed in the Makee
Sugar Company’s Mill at Kealia, and operated successfully
through the crop of 1903.

The burner is detachably fixed in a cast iron water-jacket-
ed case, and this eage is built in the front wall of the furnace.
Molasses and superheated steam are supplied to the burner
through separate pipes, the steam blowing the molasses
through a slit-mouthed nozzle, and diffusing it over the whole
area of the furnace in a fine spray, the molasses being thor
onghly atomized. The upper half of the nozzle is hinged, and
provided with a means for opening up the mouth of the nozzle,
and blowing out any impediment which may have lodged
there, The steam is taken from any convenient part of the
Loiler, and passed through a coil in the uptake flue, which
superheats it and renders a dry and almost perfect gas. The
molasses  is  supplied through a header to the various
Lranches for a battery of hoilers. by a duplex pump from a
feed tank. The molasses header is extended at each end, the
extentions forming return pipes for the surplus molasses.
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These extensions join in a relief valve with adjustable weight
ever the feed tank. This arrangement allows of any desired
and uniform pressure being maintained on the molasses, and
also of any desired feed to the burners, as all surplus molasses
is returned through the relief valve to the tank. The pressure
on the relief valve which I used at Kealia, and found to work
admirably, was 75 Ibs., with about 100 lbs. pressure on the
boilers.  The whole arrangement can be operated from the
furnace front and its work observed through a suitable open-
ing in the front of the water-jacketed case.

In the event of repairs or thorough cleaning of the hurners,
the whole thing can be detached and removed from the case,
without in any way interfering with the regular work of the
furnace.

The water-jacketing arrangement prevents injury from heat
to all the working parts. The supply of steam and molasses
is controlled and regulated by suitable valves, and a steam
by-pass is algo provided for blowing out and cleaning mo-
lasseg portion, when shutting down.

Wihile discussing with Mr. George Conan the advisability
of decreasing grate surface where the chimney draft was am-
nle, T saw in this idea an opportunity of inercasing the mo-
lasses hurning area at the same time. With vour consent, I
reduced each furnace from 6 ft. wide to 4 ft. This enabled us
to use six boilers instead of five, which, while increasing ouy
heating surface and rendering our boilers more safe, also in-
creased the molasses burning area in eael furnace appreeciably,
and added one more effeetive molasses burner to the battery.

While c¢leaning the boilers at the end of a week in which
considerable molasses had been burned, we noticed that a
large amount of fine ash was taken from under the boilers.
When analysed this ash was found to be rich in potash as
shown in accompanyving veport, 24.637—22.744.

The amount of ash recovered after burning the molasses
from three cryvstallizers=150.000 1bs, of molasses, was 3,920
Ibe., whieh represents about 950 1hs. of pure potash. As this
ash is a valuable by-product obtained by hmrning molasses in
this way, I have suggested the introduction of barriers and
pits under the boiiers for its more effective recovery. (A sketeh
of this is in Mr. Catton’s possession.)

Anticipating some practical questions from practical men, 1
append the following questions and answers: )

(Q.) What is the value of molasses burned in this way when
compared with coal?

(A) Al authorities which I have been able to find on this
subject give the value of molasses ag 34 to } the value of coal.
T was unable to get a thoroughly reliable test for a sufficient
length of time to satisfactorily answer this question, but from
the most lengthened periods, T estimated its value as 1-6 and
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this was a very conservative estimate. On this conservative
valuation, the saving on a place like Kealia would be 15 tons
of good coal per week, which on a 10,000 ton crop would
amount to a saving of about $3,000.* Then to this must be
added the value of the potash recovered from the ash.

(Q.) Has the molasses burned in this way any injurious
effect on the furnace?

(A.) Nowve that I was able to see. A little ash or clinker
appeared on the brickwork, but I have seen as much and some-
times more where no molasses was burned.

(Q.) Any injurious effect on boiler shell or tubes?

(A.) None that I was able to see; the shells and tubes at
the end of last erop were perfectly clean and entirely free from
any pitting whatever.

(Q.) What is the effect of heating the molasses?

(A.)  If heated by a closed steam coil, the molasses froths
up and becomey unworkable, if with steam as in a “blow up,”
there is so much more water to be evaporated in the furnace.
If the molasses is exceptionally heavy and viscous, a little
blow up is necessary, but for ordinary waste molasses no heat-
ing is required.

(Q)  Would not compressed air be preferable to steam?

(A} It might have a slight advantage over steam as a com-
bustible, but 1 think it would searcely equal the steam as a
cleansing agent and it would necessitate the use of an air
compressor.  If the steam is superheated and the econducting
pipes well covered, T think it should be preferable.

(Q.) Is a pump necessary?

(:\.)  Yes, otherwise the flow is too sluggish and uncertain.

(Q) Is the water-jacketed case necessary?

(A Yes, absolutely necessary, as the burner will become
injured by heat. the molasses will cake and it would be im-
possible to remove Lurner while furnace was in operation.
The water must also be kept circulating, so long as the furnace
is in operation, although the burner ifself may be inactive.

(Q.)  Does the apparatus require much skill to keep in order,
or attention while it is in action?

(A.)  Tha working of the apparatus is simple and very easily
understood.  Any Jap or Chinese boiler attendant of ordinary
mtelligence can master it in a very short time. I had to
wateh them closely at Kealia forr a few dayvs, ag it necessitated
a little extra work ovr rather work of a new kind, which by the
average Chinese is never aecepted without a fight. These
were a number of new valves and a pump to attend to, but so
soon as they became acquainted with the details and appre-
ciated ifs value as a fuel, in that it was easy stoking when
compared with coal, and that it meant a big trash reserve
pile, they went chasing the sugar boiler for more molasses,
when the supply looked like running out,
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I instruected a Jap assistant in the machine shop to keep
the burners in order. This became part of his weekly duties,
to examine them all when the mill shut down and see that
they were all clean and in shape for the following week.

(Q.) If I have all the bagasse I can burn, where is the ad-
vantage in burning molasses?

(A} Inecrease your maceration and take out more sugar. If
your evaporating plant limits your maceration increase your
evaporating plant or improve it; if, owing to a high percentage
of fibre in your ceane you have still sufficient bagasse after
reaching the economic limit of maceration, don’t run vour mo-
lagsses to the sea, burn part of it and recover the potash. Mix
the remainder with your surplus bagasse and feed yvour stock,
if you have ne pumping plant or other operation in which you
can use your surplus bagasse. You are bound to save moncy
in any case. If you have surplus bagasse, because you cannot
get over 88¢ extraction with 25¢ dilution, it is time your
crushing plant was improved or renewed. You have been
spending money saving driblets here and there, while a deep
rich stream of molasses has been running to the sea or messing
up yvour furnaces. Turn it to the boiler house and atomize it
in the furnaces, By so doing vou will increase your output of
sugar and decrease your expenses.

There ig nothing further on the question that I can think of
in the meantime, but I shall be glad at any time to give any
further information to any one desiring it.

' 1 am, yours most respectfully,
JX0. ANXDERSON.

Elm Row, Selkirk, Scotland, Tth September, 1903.

Mr. J. M. Steel. who has been engincer npon sugar estates
in Tiji, has had experience in this line. and reports as fol-
lows: Sketches of the furnaces in successful use in Fiji also
accompany hig letter, and are made a part of this report.:

BURNING WASTE MOLASSES.
Waialua, Oahu, November 21, 1903.

W. W. GoopaLg, Esq.

Herewith, I have pleasure in handing vou designs for two
furnaces for burning waste molasses. The design (1) is for a
type of furnace of which one or two have been in use for sev-
eral years in Fiji and Queensland. TIn this furnace the mo-
lasses is fed in from a cast iron gutter, by means of iron noz-
zles through the arch in the highest part of the furnace. It
falls upon a level brick surface. Trom thence it flows down a
glope of about 45° to another level surface, lower down. From
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this it again flows down another similar incline to a third
level surface, from which it is raked down onto the furnace
grate, being by this time completely dried and charred.

In starting the furnace, a fire of wood or other fuel is built
upon the grate. As soon as it is well under weigh, the molasses
is slowly turned on. As it flows over the hot brickwork the
water is rapidly evaporated. On the sides of the furnace are
small hand doors, through which the attendant.from time to
time inserts a sulta,ble mke, and sweeps the charred molasses
down to the fire grate. As soon as a supply of this reaches
the grate, no other fuel is required. ]

The principal tault of this furnace is, that it requires con-
stant attendance. This would not be regarded as a serious
matter in a country where labor is plentiful and cheap, but
here it would be a different matter! To obviate thig difficulty,
I have prepared design (2). In this design the molasses falls
into the upper part of an inclined fire-bricklined cylinder, at
the lower end of which is the five grate. The cylinder slowly
revolves upon its axis, and as the molasses is carried round
it is charred upon the hot surface. As soon as it is charred it
falls off, finally falling out at the lower end onto the fire grate.
As the delivery from 1110 revolving cylinder is to one blde the
centre of the fire grate should b(- placed to one side ‘f the
cylinder centre line, so that the charcoal 1n.l\ fall in the centre
of the grate.

It would probably not be worth while to install a special
boiler for the molasses-burning furnace, but in order that the
heat generated may he utilized, the Hue from the furnace
should be led into the combustion chamber, under the boiler
of one of the other furnaces.

In working a molasses burning furnace, care should be
taken not to allow the fire to become too fierce, as at high
temperatures a considerable part of the most valuable con-
stituent—the soluable potash, will be volitalized and carried
off with the gases of combustion.

When this happens, cither with molasses burned with
bagasse or other fuel, or by itself, the fact will be plainly evi-
denced by the white cloud of potash dust and vapor seen escap-
m;.' at the chimney top.

Po prevent the attainment of too high a temperature, the
dr;ll’i: shonld be no stronger than is absolutely necessary, and
only a limited amount of air admitted through the ash pit, the
major part of that required being admitted through the fur-
nace door and sides, at or near the surface of the burning fuel.

On the sketehes of the furnaces ash pits are shown of the
ordinary kind. with a door in front. I think, however, that if
it eould be arranged, the bottom of the ash pit should be in
the form of a hopper, from whence the ash could be drawn off
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from time to time into smtable receptacles, with the least
amount of disturbance.

The great advantage of this system of burning molasses, is
that, whlle its full value as a fuel obtained, that whu,lh ig still
wore valuable, the potash, is preserved in a soluable form.

When molasses is burned with bagasse, such of the potash
as escapes volatilization combines with the silica of the bag-
asse ash forming an insoluable siliciate or slag, which is with-
out value as a fertilizer, and which, by clogging the fire grates
is apt to give much trouble in the furnaces.

Regarding the consumptive capacity of a furnace of given
dimensions, I am without any reliable data. With any furnace
the rate of consumption can be varied within very wide limits
at pleasure, but in every case ample grate area should be pro-
vided, as the smaller the consumption per square foot of grate
surface, the lower the temperature will be and the volatiliza-
tion of potash less.

When the rate of combustion is rapid the loss must be great-
er proportionately, owing to the necessarily higher tempera-
ture, and also to the lavger amount cavried off as dust, by the
stronger draft.

J. M. STEEL.

MR, ATUGUST AHRENS of Waipahu, says:

“We burnt fer a while our molasses with the bagasse, but
found that the molasses ashes encrusted the economizer tubes
to such an extent that we had to give it up.”

MR. H. . BALDWIN says:
““No exaet tests, but observation as to the value of molasses
as fuel,”

MR. WAL STODART of McBryde, says:

““Molasses as a fuel now being tested; no exact data yet
obtained as to its value.”

“Bagasse ashes deposited on walls of furnace as a fine
powder in pertect mechanical condition for use as a fertilizer.
Potash—38.14¢; T’hosphoric Acid, 1.6%; Lime, 10.98; Soda, 4.21;
Inorganic 5.81; Silica 57.52; Iron and Aluminum Oxides
11.21.7

MR. ANDREW ADAMS, of Kahuku, savs:

“Mill ashes 13¢ DPotash. We formerly burned molasses
with bagasse. A mixture of molasses ash and bagasse ash
showed 4.13 per cent. soluble sults; 04 per cent. silica; 1.79 per
cent. only of potash. Burning of molasses was then discontin-
ued, and waste run into plant cane field of pure sand, crop of
19045 resalts later. We feed 6 1bs, daily to each mule.”

MR. JAS. GIBDB of Paauhau, uses waste molasses as mule

feed
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MR. D. ¢. LINDSAY of Paia says that part of the waste
molasses is fed to the stoek, the rest used as a fertilizer.
Scum press cake analysis shows a fertilizing value of $4.50
per ton.

MR. SCOTT of Wainaku. says:

“Scenm press cake and ashes are mixed and run through a
disintegrator and applied to the land as a fertilizer. We are
using waste molasses for feeding our animals, and effecting a
saving in hay and grain of 304. Waste molasses analysis—
Brix 86.6; Suerose 24.1; Purity 27.8.7°

MR. B. D. BALDWIN of Makaweli, says:

“Waste Molasses—Ash .......... 12.10%
Nitrogen . .... .26%
Potash . ...... 4.90%

AL ashes are valuable as fertilizer on our lands.”’

At Waialua molasses was burned on the trash for some
weeks, but the slag formed so rapidly in the proeess, and
there was sueh an inerustation on the tubes of the boilers,
that method of using swvaste molasses was abandoned. A set
of samples of the slag and clinker accompany this report.

A small quantity is used as feed for stock, and the remain-
der runs out with the waste water from the mill into a field
of sandy land, without injurious effeets.

Scum press calke, with all the water used in washing presses,
is put into tank cars and hauled into the field, a gate in
the bottom of the tank opened, and a streamn of water turned
into the car. The cake is thns washed into the main water
ditehes, carried oft by the water, and distributed over a large
area.

The dry seum press eake at Waialuna contains

85.27% Ovrganic Mattoer

14.73% Ash
with a fertilizing value of %8.55 per ton, as shown by the
following analysis:-—
(@ ¢ per 1b.

Nitrogen . . ... ... ... ... 1.54% 15 $ 4.62
Siliea . . ... 3.609% e .
Phosphoriec Aeid ................. 2.92% 6 3.50
Potash . . ........ e A3% 5 43

The following shows a complete analysis of the Waialua
waste molasses, made by Mr. K. E. ITartmann:
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ANALYSIS OI' MOLASSES,
Water . . oo e 17.65%
SUCTOSE & & ie ettt iiit ettt 28.00%
GLueose . & et i e 16.65%
TOUMS . L e e, 3.88%
Other Organie Matter ..................... 21.25%
Ash . . e 12.57%
100.00%
NIEFOQON . . ot e e e e 584
Speeific Gravity ........ .. it 1.4934
Brix o oo 91.2°
ALY & . e e 4.0
ASIH
O 9.71
Me O o e 2.57
K2 O . 42.47
Na2 O oo 3.20
Fe2 O3 . e 1.70
Al2 O3 L e e
P2 05 e e 1.22
S 03 o e 12.00
SL O e e 2.16
] P 25.40
CO2 & diff ..o e 5.29
105.72
OequivitoCl. .o o 5.72
100.00
Fertilizing Value of Molasses per Ton: ‘
107 ths. Potash @ 4 1-2 ¢ per b, ..o o i, $ 4.81
12 1hs. Nitrogen @ 15 ¢ perlb. ..o, 1.80
$ 6.61
Fertilizine Value of Molasses Ash per Ton:
850 1bs. Potash (0 4 1-2¢ per . ...t $38.25

MR. ROBERT 1IALL, of Niulii, says:

““We have used molasses with cut cane tops for years. Also

use mixed secum press cake and ashes for fertilizer.”’

MR. GTO. ROSS, of Hakalau, says:

“We feed about six pounds of waste molasses to our work
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horses anc mules per day all the year round and find it a
valuable adjunet to the other food rations and a considerable
saving in expense.

MR. E. E. OLDING sends the following analysis of waste
molasses used for fertilizing purposes:

Sample No.1. Sample No. 2.

Total Solids ................... 79.75 80.
Insoluble Ash ..................... 25 .90
Idme . . ... 1. 144
Magnesia . . .v.oiiiii i 42 .32
Potash . . . ... .. ... ... 2.24 3.88
Sulphuric Aeid ............... . 42 .61
Phosphorie Aeid ................... 17 Trace
Chlorine . . ......ccviiiine ... 1.95
Nitrogen . . ... iiiii i 31

MR. FORBES, of Kukuihaele, says:

““For the past four vears we have not allowed a gallon of
molasses to go to waste—that is, to the sea or heyond recov-
ery, as was done in former years. I have used up molasses in
the following ways: As feed to our mules and horses, mixed
up in cane tops, or the fine megass dust which can be collected
on carriers through a wire sereen; also to our mileh cows and
feed cattle, of which we keep about 20 head, and hard feed
once a day. Of the molasses not used up in feed we prepare
a soil dressing 1n various ways, mix up with mill ashes and
press cake, applying to the soil after the pile has onece been
turned over and heated to assist disintegration; then at times,
if there is any spare trash, we have mixed up molasses and
carted out on fallow land, but this is a dangerous quantity to
handle, being readily combustible. One of the best composts
I have got is secured by mixing up a certain per cent. of sul-
phuric acid with molasses, which reduces the molasses to a
powder; this to be again mixed with the press cake, makes a
dressing from which we never fail to note results.”’

When the horses and mules on a plantation are doing hard
work and at the same time keeping in good condition on the
regular diet of barley, cane tops and hay, a careful manager
is unwilling to make any change, believing in letting well
enough alone.

The use of molasses for feed has become so general, how-
ever, that there would scem to be no risk in adopting the use
of a smali quantity per day with other feed. Of the many
managers who have tried it but one reports any injuriois ae-
tion. Tle states that the practice was followed for some years,
but was abandoned on account of the mules losing their teeth.
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An article referring to the use of molasses as feed for horses,
published in the ‘““Saturday Evening Post,”” has been widely
copied, as follows:

““Scientific tests in substituting molasses for oats and other
cereals in feeding horses have yielded surprising results. It
is now definitely established that as a horse diet there is magic
in molasses. The horse rapidly takes on solid weight, develops
prodigiously in musecular energy, grows a glossy coat and en-
joys uninterrupted health. For these animals, thexefore, mo-
lasses is declared to be both a tonie and a health food. A
molasses diet reduces the cost of horse maintenance over 25
per cent.

“For scientifie experimentation two abjeet and unthrifty
animals were scleeted.  One weighed 900 pounds, the other
940. No preparation was made for the sudden change of diet,
but in place of the usual allowance of hay and oats the horses
were given, three times a day, one quart of molasses diluted
with three quarts of water and mixed with five pounds of cut
hay. A marvelous improvement in the animals resulted. In
two weeks one gained forty pounds in weight and the other
forty-five. TIn four weeks from the beginning of the molasses
diet horse No. 1 gained ninety-five pounds and horse No. 2
one hundred and two pounds.

““After six weeks horse No. 1 weighed 1,075 pounds and No.
2 1,086 pounds. All symptoms of decrepitude disappeared. At
the termination of the six weeks’ experiment the animals could
not be recognized as the forlorn creatures with which the
tests had been begun. The animals are now employed pro-
fitably Ly commercial firms.

“hese and other tests are extending the use of molasses as
a food for horses. Iirms employing many horses in the hard-
est kind of contract and truek work are disecovering that the
animals will perform more serviee and remain in beiter con-
Gition on a diet of molasses than when fed the choicest and
most liberal allowanee of cereals. In the United States Artil-
lery Corps there are enihusiastic champions of molasses as a
horse diet, and horses in the armies of France, Russia, Ger-
many and Austria are being fed on molasses with very satis-
factory results.

“The econclusion that eminent speeialists have arrived at
is that good molasses is not only a fattening and energy-pro-
ducing diet for horses, but that in many cases it will restore
ailing animals to health. The cost is an important considera-
tion. One quart of molasses at 3 eents takes the place of from
three to four quarts of the best quality of oats at from 4 1-2 to
6 cents.”’

The ¢ Agricultural Gazette” of New South Wales publishes
a pamphlet on the ““Economic Feeding of Working Horses,”
~written by 1. U. Walton, as follows:



572 THE PLANTERS’ MONTHLY. [Vol. XXII

THE ECONOMIC FEEDING OF WORKING HORSES.*
By T. U. Wavron, B. Sc., F.C.S,, F.I.C.

It is a generally accepted principle that in order to keep a
working horse in good condition a food rich in nitrogenous
material must be used, or, as it is sometimes expressed, the
““albumenoid ratio’” must be high. This ratio is defined as the
numerieal relation of the digestible nitrogenous matter in the
food to the digestible earbo-hydrates (including any small
quantity of fat, caleulated into its equivalent of carbo-hydrate,
but not including any digestible fibre, which has been found
to be useless for the production of work!). Thus a ratio such
as 1 to 5 is said to be high, while a ratio of 1 to 12 is regarded
as low.

For farm horses Wolff, the reeongnized German authority,
recommends? a daily diet eontaining the following quantities
of nutriment per 1,000 [b. live weight:

1.56 1h. digestible albumeniods.
11.19 1b. digestible carbo-hydrates (including 0.5 1b. fat).
Albumenoid ratio 1:7.
‘When horses are very hard worked he recommends an in-
creased diet still richer in nitrogen:
2.5 1b. digestible albumenoids.
13.8 1b. digestible earbo-hydrates.
Albumenoid ratio 1:51. ,

The object of the present paper is to give a short aceount of
some feeding trials conducted on a very large seale, which
prove that at least undeyr certain conditions a high diet is not
essential to the performance of hard work or the maintenance
of good condition, provided sufficient nutritive food be given.

In Fiji the Colonial Sugar Refining Company have about
1,000 head of farm horses and mules, which, until a few years
ago, were fed chiefly on oats and maize, with some green cane
tops in addition. But this did not prove satisfactory in the
trying tropieal climate; sickness was frequent, and the death
rate high, while the charge for fodder was very heavy. As
large quantities of waste molasses were available, it was
thought well to investigate whether the sugar in this material
might not be advantageously used as a substitute for some
of the stareh in the ordinary food.

The use of beet molasses for feeding dairvy ecattle and for
fattening stock has in certain parts of Europe proved highly
satisfactory, but I have seen no record of its use in the regular

*Read before the Congress of the Australasian Association for the
Advancement of Science, 1898. Since this pamphlet was compiled the
system has been continued in Tiji, also extended to other places, with
equauty satisfactory results,

* Farm Toods, by Wolff, transl. by Cousins, p. 111.

# Ibid, p. 242,
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d'iet of working horses. Cane molasses contains much less
nitrogen than beet molasses, the Fiji article having only one-
fifth of what is usunally present in the beet product, and being,
therefore, according to the generally accepted theory, less val-
uable for feeding purposes.

‘When these trials were commenced care was taken to begin
with only small quantities of the new fodder lest the high pro-
portion of salts should prove too laxative, Ilorses unaceus-
tomed to sugar do not like it at first, but the sweet taste is
soon acquired, after which they will eat it in preference to any
other food. With the growing appetite for it the proportion of
molasses was gradually increased till as mueh as 30 pounds
per day were regularly given to many of the animals. This
large proportion was after a time, however, reduced to 15
pounds; not by reason of any ill effeet heyond a tendency to
fatten, but because it was eonsidered too risky an experiment
with so mueh valuable stoek. Contrary to expectation, the
molasses diet produced constipation, instead of being laxa-
tive, and a few pounds of bran had to be given daily to keep
the bowels in order. "The ration finally adopted was 15 pounds
molasses, 3 pounds of hran, and 4 pounds of maize per day,
with as mueh green cane tops as the animals can eat. the mo-
lasses being mixed with the bran and chopped cane tops. It
may be mentioned that on one oceasion when the supply of
maize ran out, and had to_be replaced by some additional mo-
lasses and eane tops, the absenee of it for a month or two did
not seem to affeet in the least the health or working power of
the horses. It has not vei, however, been decided to discon-
tinue altogether the use of maize, and the ration referred to
(15 pounds molasss, 3 bran, and 4 maize) has now been given
daily to the whole stock of over 400 horses at Rarawai Planta-

- tion for nearly two years. The vesult is entively satisfactory.
There has been no undue fattening nor injury to the wind, and
no tendency to exeessive perspiration or softness. In the early
stages of the trials, a. dozen of the animals were weighed once
a month, the average weight at the start being 1,273 pounds.
After the first month there was an average loss of welght of 15
pounds per head: after the second month 4} pounds of the loss
had been recovered, and after the third month there was a fur-
ther gain of 16} pounds, making a gain over the whole period
of 6 pounds per head.

Sickness, which formerly was frequent, is now uncommon,
and the horses are capable of perfoming harder and more
continuous work. The improvement in this respeet is so great
that while the area of enltivation has heen largely increased,
it has not heen necessary to make any addition to the work-
ing stock.

Another important consideration is the financial result. In
1893, with oats as the staple food, it cost £13 3s per head per
annum to feed the stock: in 1897 this has been reduced to
£4 25 2d* being a saving of over £9 per head per annum. Such

*Now (in 1900) about 40s per head for mules.
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a saving, however, has only been possible by reason of large
quantities of waste molasges and valueless cane tops being
available on the spot. Cane tops cannot in ordinary circun-
stances be produced for horse feed by the farmer, though lu-
cerne or any fresh grass is even more suitable. Then, for mo-
lasses, which at a sugar mill has little or no value, a price has
elsewhere to be paid to cover the cost of ecarriage and handling.
But this is not all, for the Custom tariff makes the use of mo-
lasses for feeding purposes almost prohibitive in all the Aus-
tralasian Colonies in whieh it is not produced. In Queensland
and New South Wales, with production of molasses beyond the
demand for it, the tarift is inoperative, the selling price being
actually lower than the duty itself. Yet, even in the Colonies
where duty is charged, it is a question whether it would not
pay to use a certain proportion of molasses, containing as it
docs, more digestible matter than eats,® though much less nitro-
gen, especially as it will often render palatable some dry food
that it not otherwise rveadily eaten.

It is worthy of mention that at a second plantation in Fiji
to which the molasses system of feeding has been extended,
the same satisfactory results were not at first obtained, and
it was only after a considerable time that the canse of failure
was diseovered. The molasses had to be pumped into a stor-
age tank, but proving too thick to he taken readily by the
pump it was thinned out with water by the engineer. TFer-
mentation soon commenced, and the stoek hegan to suffer from
purging., which was for a time wrongly attributed to the mo-
lasses.

Aeccording to Woiff? the whole of the albumenoids and ear-
bo-hydrates in molasses ave digestible. Taking Wollt’s anal-
vsest of bran and maize in the diet that has been deseribed
above, but neglecting the cane tops, would give the following
digestibie constituenis 1.02 Ibs. albumenoids. 12.53 1bs. carbo-
hydrates and 0.19 Ih. fat. Taking 1 of fat==2} carbo-hydrates,
and reckoning the average weicht of the stoek at 1,270 1bs., the
constituents per 1,000 ibs. live weight are:

(.80 1bs. digestible albumeniods.
10.24 1bs. digestible carbo-hyvdrates (ineluding 0.15 1h. fat).
Albumenoid ratio, 1:12.8.

The weight of green cane tops is not exactly determined, but
this is about 30 Ibs. per 1,000 Ibs. live weight, or 38 lbs. per
horse. At the same time the nutriment in this fodder is low,
and its albumenoid ratio is only 1:9, so that any variation in
the quantity used has but a trifling influence on the whole dief.
Taking the guantity as 30 ibs. per 1,000 1bs. live weight, this

* Aceording to Wolft (Farm Foods. transl. by Cousins, p. 306) there
is 37 per cent, digestible matter in oats, while molasses contains 64 per
cent,

*TFarm Foods by Wolft) translated by Cousins, p. 310,

L Lbid, pp. 306, 309.
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lbs. digestible carbo-hydrates (ineluding 0.22 1b. fat).
The whole daily ration per 1,000 ibs. live weight is then:
1.13 Ibs. digestible albumenoids.
13.31 Ibs. digestible carbo-hydrates (including 0.24 1b. fat).
Albumenoid ratio, 1:11.8; also 1.80 1bs. salts.

It is thus seen that the full proportion of earbo-hydrates
considered necessary by Wolft for a hard-working horse has
been experimentally arvived at in these trials, but that only
half the orthodox proportion of albumenoids has been found
necessary, and only half the fat. Probably the warmth of the
tropieal climate renders the small proportion of fat sufficient,
but the satisfactory vesults obtained with the reduced pro-
portion of albnmenoids prove that the current theory on the
matter is erroneous.

The eonclusions that ean fairly be drawn from the trials
that have been made ave:

1. That for working horses the sugar in cane molasses is a
satisfactory substitute for starchy food, being readily digested
and transformed into work.

2. That 15 1lbs. of the melasces can be given to a 1,270 1b.
working horse, with advantage to the health of the animal and
to the efficiency of its work.

3. That it produces no unduc fattening, softness, nor in-
jury to the wind.

4. That the high proportion of salts in it has no injurious
effeet.

5. That an albmmnenoid ratio as low as 1 to 11.8 has proved
highly suitable for heavy continuous work when a sufficient
quantity of digestible matter is given.

TADLE OF ANALYSIS,
g é.: - ; 8 ; 5 § o
825 @ — 3 =
S5 | B7 | &5 | &3 | &
= = -~ &)
Digestible albumenoids.. ..., 2.5 10.8 8.0 1.1 8.0
Do carbo-hydrates ... 61.5 42.3 67.5 9.5 42.5
Do fibre........ ..... 0 2.1 1.1 4.4 2.2
Do fat............... 0 2.4 4.0 0.3 43
—64.0 57.6|~— 80.6]— 15.3|—— 57.0
Indigestible albumenoids ...: 0 2.8 2.1 0.6 2.4
Do carbo-hydrates,.. | 0 6.8 11 4.1 15.3
Do fibre ............ | 0 12.6 1.2 3.0 9.0
Do fat.............. Y 1.0 0.7 0.3 0.9
_0 |}—232/— 51— 8.0——27.6
Water .....ovviiiiiiinennn | 26,0 13.6 12.7 75.2 124
ASD oot ' 10.0 56 1.6 15 3.0
1
{1000/ 1000{ 100.0i 100.0 100.0
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The analyses of bran and maize, as already stated, are from
‘Wolff, those of molasses and cane tops have been made in the
Sugar Company’s laboratory, the separation into digestible
and indigestible constituents in the cane tops bemnr based on
Wolff’s analysis of sorghum.

Several vears ago molasses was shipped to San Francisco
in barrels to vinegar makers. The price paid for molasses de-
livered at plantation landings in barrels furnished by the
buyer was $1.00 per barrel.

There was great difficulty in Leepm0 the molasses in the
barrels, as it would froth and overflow. The business proved
unprofitable te the buwver, troublesome to the shippers, and
was abandoned.

About one year ago a manunfacturer in San Francisco offered
$2.00 per ton of 2,240 pounds of molasses, to contain 40 to 50
per cent. of sugar, and the contract to be for ten years. The
offer was declined, and a sample of the waste molasses for-
warded with a complete analysis. The would-be purchaser
expressed great surprise at the low purity and the high per-
centage of invert sugar and potash. The analysis of the sam-
ple seut was as follows:

Bris o oo 92,6
SUCTOSE . . ottt it e e 27.2
Purity . . e 29.6
GIUCOSE . . ot e e 22.9
lueose Ratio ... i, 83.6
Potash . . . i e 4.85%

Coneclusion: Although the bagasse carries with it a large
quartity of sngar, it is not altogether a waste product. The
loss of sugar can be controlled to a great extent in a well de-
signed mill with suffieient evaporating eapaeity. It is not
probable that any nse can be made of the bagasse in the man-
nfacture of paper or any other material that will be as valua-
ble to the producer as it is for fuel. Its use for that pwupose
is confined almost entively to the sugar mill where it is made.
Scam press calke is a by-produet the loss in which ean be re-
duced to a minimum by proper methods of treatment. As a
fertilizer it should he applied fresh, so that the soil will re-
ecive the lime, nitrogen and potash—its most valuable constit-
uents.

Ashes, a by-product containing potash in a soluble form,
should be so taken care of that they arc not wet and the potash
leached ont:

Molasses, a waste and by-produet, presents a more diffieult
problem. Improved methods of manufacture tending to re-
duce the sugar content to the smallest possible quantity »1;0
reduce the value of the molasses as a hy-product for ather pur-
poses.



Dec.,,1903.] THE PLANTERS’ MONTHLY. 577

‘When the sugar-making processes cease, the problem be-
comes one for the echemist and the inventor. -

To run the molasses into the sea or waste ditehes is erimi-
nally wasteful. ,

To apply the molasses to the land in large quantities may
injure the soil and throw it out of use for a long period until
it regains its fertility.

To apply it to the land in such small quantities as not to in-
jure the soil or growing erops then on the land is wasteful, as
the quantity of potash or nitrogen is so minute that the plants
receive no immediate benefit, and the rains or irrigation water
will carry the useful constituents through into the subsoil,
where they are lost.

There seem to be three methods only by which the valuable
by-produet may be made fully profitable:

Ist. By distillation, by which means spirits can be made,
and also a by-product of distillation, potash for fertilizer.

2nd. By burning in properiyv constructed furnaces, so that
the full heat vaiue may be obtained for producing steam, and
all the ashes saved for potash making.

3rd. By its use for feeding working horses and mules, and
for fattening cattle and hogs.

‘The subjeet is so important that it deserves the attention of
specialists in their different lines.

Yours respectfully,
COMMITTEE ON UTILIZATION OF WASTE PRODUCTS:

Wy, W, Gooparnr, Chairman.
Jas. Ging,

Jas. RENTON,

W. . WALKER,

ANDREW ADAMS,

Gro. 11. Faircninp.
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REPORT OF COMMITTEE ON EXPERIMENT STA-
TION, NOVEMBER 23, 1903.

Appended hereto will be frmnd the report of the Director
of the Experiment Station, which very fully sets forth the na-
ture and extent of the experiments and work done at the sta-
tion for the past year.

It is gratifving to note the great inerease in the number of
soil analyses indicating, as it does, the growing confidence in
the value of omr laboratories and in the importance of thor-
ough familiavity with the ehemical make-up of our soils. The
average yields of our plantations both irrigated and unirrigat-
ed have increased for the past yvear, the former by 696 lbs.
sugar per acre and the latter by 912 Ibs., and although much of
this may be due to more favorable scasons or other conditions,
it is reasonable to suppose that it is largely the vesult of care-
ful and well-advised fertilization. This Dbeing admitted, the
necessity naturally follows of having our soils analyzed, and
our fertilizers based on the analyses, and it is hoped that the
demand for soil analyses will show even a greater increase
during the coming vear than it has shown in the past.

It will be observed with satisfaction that the fertilizers now
being supplied by manufacturers conform much morve closely
to the guarvantees than ever hefore, and if this result was the
only one achieved through the laboratories, we wonld feel
amply repaid.

The addition to the laboratory buildings and the engage-
ment of another chemist have heen neceessitated, as the dirvee-
tor states, by the increased amount of work, and the trustees
have approved of the expense which these ehanges involve.
The staff, on the arrival of the chemist recently engaged, will
consist of the director, Mr. Eckart, and four ehemists, Messrs.
Teck, Werthmueller, Jordan and Thompson.  The field work
is still atiended to by Mr. Clark, who employs two laborers
regularly, and such additional help as may at certain busy sea-
sons he required,

Tt is unfortunate that the avea of the station grounds is so
small, as the field experiments have to be restricted much
more than is desirable, espeeially at such {imes when the
necessity arises for fallowing portions of the land. Tt is, how-
ever, inipossible to undertake the cultivation for experimental
purposes of other lands. even if sueh could he found at no very
egreat distance from our station. owing to the heavy expense
which would he incurred thereby and which we do not think
it wise to recommend at this time.

The expenses of the station have heen higher than those of
the previous twelve months by reason of the improvements
and the increased amount of work, and the estimate is that
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the expenses of the coming vear will aggregate about $15,000.
This is the sum usually appropriated for State experimental
stations where the amount of work done rarely comes up to
that accomplished at our station, and it is the opinion of this
committee that the sugar planting community of these Islands
get most excellent value for what it expends on the Experi-
mental Station and Laboratory of its Association.

Your committee hopes that the practical members of the
Association will make it a customn to pay visits to the Station
whenever they happen to be in Honolulu, but especially at
this time when our annual assembly has brought so many plant-
ers together.

The unfortunate illness of the direetor, extending over a
period of seven weeks, has delayed the publication of his re-
port on the experiments of the past yvear, but it will be brought
out just as soon as possible, and a copy will be mailed to each
planter. ’

F. M. Swaxzy,
F. A. SCHAEFER,
Gro. . RorERTSON,
H. A. IsExBERG.

MRr. . M. Swanzy,
Chairman, Committee on Experiment Station.

Dear Sir:—T hercwith submit a report on the work of the
Experiment Station and Laboratories of the ITawaiian Sugar
Planters’ Association for the vear 1903.

FIELD WORK.

Cane was harvested in May of this year from the following
plats of experiments:

Stripping experimments, four in number, planted in July,
1901.

Irrigation experiments, five in number, planted in June,
1901.

Fertilization tests. twenty-six in all, started in June, 1901.

Salt experiments, four plats, planted in June, 1901.

An exhaustive report, regarding these experiments, is now
in course of preparation, and will be issued at an early date.
I regret that throuzh force of cirecumstances it was impossi-
ble to have the same completed prior to this meeting of the
Association.

Experiments to be harvested in 1904 comprise six plats re-
ceiving saline irrigation water, containing 200 grains of salt
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per U. 8. gailon. In these plats the relative value of ground
coral and gyvpsum, as well as various forms of the several
fertilizer ingredients, will be tested for such condilions, and
it is helieved that data of considerable value will be obtained.

Seventeen varieties of cane, enumerated in the report of last
vear will also be harvested. The ash of the leaves and cane
in this series of tests will be subjeeted to analysis to learn the
relative demands of the varvieties for the principal soil ele-
ments. Their sugar produeing value will also be compared
with that of varieties tested during previous years.

Thirty-three new varieties are being grown for seed to be
used in future experiments. Twenty-six of these were enumer-
ated in last yvear’s veport to the Experiment Station Commit-
tee, and chiefly comprise Demerara and Queensland seedlings,
the additional varieties being six native ecanes received from
Mr. II. A. Baldwin, and Altamati cane received from Mr. Robt.
ITall.

Twenty plats of cane, in fertilizer tests started by Dr. Max-
well, were rattooned in June of this vear and will be harvested
in 1905. The object of these tests is to learn the influence
exerted by the various fertilizing ingredients on the demands
of the canc for the principal soil elements. At the harvesting
of the rattoons in question, this series of experiments wiil have
covered a peried of eight years and will be discontinued.

Fertilizer experiments to be started in May, 1964, will deal
with fertilizers balanced aceording to the needs of the soil,
and applied at varying intervals and in different quantities
during the growth of the eane. The primary objeet of these

" tests is to study the influencee of times of application of fer-

tilizers on tlie vields of cane and sugar.

It was deemed necessary. owing to the heavy cropping to
which the Experiment Statien field has been subjected. to
allow one-third of it to lie fallow during the present vear, after
turning in a crop of Mauritius beans. Through the necessity
of removing strippings, ete., for weight and analysis, hwrning
off of eane refuse is not practiced after harvesting and con-
sequently the plant foods are removed from the soil in more
than double the quantities removed on plantations.

Experiments to determine the relative value of hydrocyvanie
acid gas, corrosive sublimate, and carbolic acid, in the treat-
ment of seed cane infested with leal-hopper eggs, were carried
out during the past year. The results of this work are con-
tained in a report of Mr. R. C. L. Perkins on ‘‘Leaf-hopper of
the Sugar Cane’’ submitted to the Board of Agriculture in
August of this year.

LABORATORY WORK.

The work in the laboratory for the past yvear was character-
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ized by a large increase in the number of analyses over that
for 1902. This was largely due to the large number of soil
and fertilizer samples received from plantations. A compuri-
son of the numbers of samples analyzed for the last two years
may be made from the following summary :

SAMPLES ANALYZED.

Samples. 1902. 1903.
S000S .t e e 91 225
Fertilizers . . oo v e 239 368
Waters . . o e e 179 111
Cane Juices .. oot i i i 31 96
Cane Ash ...... e 56 40
Molasses . . i 3 13
Misceellaneous . . . .. it 15 35

Total . o 614 838

The fertilizers analyzed during the past year showed a much
closer conformity to guarantees than was found in previous
vears. This may be scen by the following figures covering a
period of four years:

Year 19G0. 1901.  1902. 1903.
Fertilizer samples received.... 75 189 229 368
Difference botween valuation

of Expt. Stn. and Manufac-
turer . . oLl $12,000 $11,000 $9,000 $4,900

|

Owing to the large incerease in the numbers of soil and fer-
tilizer samples reecived during the past year, it was found
necessary to inerease the laboratory facilities of the Experi-
ment Station.  Tor this purpose a new laboratory building
hats been evected cloge to the main building and will be fully
equipped for analytical work about the 1st of December. An
additional chemist has been engaged and will arrive during the
latter part of the present month. These improved facilities
will allow of more prompt execution of analytical work and
will entively meet the demands on the laboratory caused by the
inereased patronage of the plantations.

During the current vear three chemists and two sugar boil-
ers have been afforded instruetion in analytical work.

A finaneial statement is appended, showing the expendi-
tures of the Experiment Station for the year ending October
31st, 1903.

Respectfully submitted,

C. I, Eckarr,
Director,



582 THE PLANTERS’ MONTHLY. [Vol. XXII

EXPENDITURES FOR THE YEAR ENDING OCT. 31st, 1903.

November, 1902 ..., $ 1,123.92
December, 1902 .. ... . i i 816.88
dJanuary, 1903 . ... ... . e i 892.33
February, 1903 ....... ...l 1,533.23
March, 1903 .. ... e e 1,153.92
April, 1903 ... e 1,107.97
May, 1903 ... i e Y,011.35
June, 1903 ... ... e 1,150.99
July, 1903 .. e e 1,076.24
August, 1903 ... ... ... a 1,200.83
September, 1903 ... ... .. 914.43
October, 1903 . ... ... . . e 2,872.96

$14,855.05

EXPENDITURES WERE DIVIDED AS FOLLOWS.

Salaries . . .o e $ 9,68+4.41
Field EXpenses ....ovuieenntitoniiaeannennn. 1,018,31
Laboratory BXpenses ......c..cvviiiiiiiiennnenn.. 1,488.71
Director’s Travelling Expenses.................... 106.25
Freight and BXpressage ...ooveviinineeneneinn... 119.94
Stationery . . ...... e e e e 72.32
Typewriting and Printing........................ 367.70
Postage . . ... e e 20.50
Books and Journals ...... e 79.15
Eleetriec Lighting . ... ... it 38.55
Telephone . . ... i e 48.00
New Laboratory (building and plumbing).......... 1,627.60
Miscellaneous . . ... oot 184.21

$14,855.05
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REPORT OF COMMITTEE ON FORESTRY.

To President Hawaiian Sugar Planters’ Association:

Sir :—The past year has been an important onc for the cause
of forestry in IHawaii. '

The importance consists, not so much in actual results accom.
plished in the field, as upon:

First—The securing of necessary legislation for carrying on
the work effectively.

Second—~Concentration of the public mind upon the sub-
jeet; and

Third—The bringing to the front of a large number of pro-
minent men, willing to voluntarvily give their time and efforts
for the furthering of the cause.

WORK ACCOMPLISHED.

A brief resmme of what has been accomplished in this re-
spect is as follows:

At the last annual meeting of this Association a speecial com-
mittee was appointed to devise some practical method of estab-
lishing fovestry veservation. The committee consisted of L
A. Thurston, Geo. Ross, D. Forbes and K. E. Olding. The
commitiee met with the Governor on November 25th, and made
to him the following suggestions:

(1) That the Governor designate some person in each dis-
triet who should take upon himself the responsibility of mak-
ing a map and deseription of a proposed forest reservation
in such distriet, to be submitted to the Governor for approval.

(2) If the Torvest reservation so suggested met with the ap-
proval of the Governor, he, so far as lay within his power,
1o set apart the localities so designated as forest reservations,
covernmuent fands within such reservations to be reserved from
sale or lease, the Government to use its influence with lessces
of lands and private land owners owning lands within such
reservations, to seeure their adhesion to the several reservation
propositions.

{3) Upon snch reservations being set apart, the persons
designated in each distriet, by the Governor, to undertake to
secure subsceriptions to seeure the fencing out of the reserva-
tions so made.

The committee recommended to the Governor the names of
E. E. Olding as forestry agent for the distriet of Kohala, D.
Forbes for the distriet of Ilamakua, and George Ross for the
distriet of North Tlilo, assuring him that they would take
upon themselves the responsibility in those several distriets
of carrying out the suggestions of the committee,

The commitice also offered to asecertain the names of re-
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sponsible residents of other distriets who would be willing
to serve on the lines suggested by the committee and recom-

‘mend them to the Governor for appointment.

The eommittee further recommended to the Governor that
he commend to the next Legislature the passage of a law set-
ting apart forest reservations and authorizing the condemna-
tion and purchase of private property for the same pur-
Doses.

The Governor responded to the suggestions of the commit-
tee, cordially approving of the suggestions made. In the Gov-
ernor’s reply he mude the following additional recommenda-
tion:

““I would sugeest to your ecommittee that it use its influence
toward a conservative plan of selcetion of forest reservation
limits, as lines seriously prejudicial to private interests would
probably vaise opposition from such interests and thus delay
progress of the enterprise.”’

As a matter of general interest and for future reference
there is appended to this report the full letter of the commit-
tee to the Governor, dated November 25, 1902, and the Gov-
ernor’s reply, dated December 4, 1902.

GOVERNOR’S FORESTRY AGENTS.

Later the committee recommended to the Governor, and
the Governor appointed the following named persons as For-
estry Agents in the several districts, for the purpose of recom-
mending forestry reservations and assisting in the carrying out
of such recommendation :

Oun the Island of Hawaii—

North Kohala—E. E. Olding.

South Kohala—A. W. Carter.

Hamakua~-Daniel Forbes.

North Hilo—George Ross.

Kau, from and inclnding Punaluu to Puna—dJulian Mon-
sarrat.

Kau, from the boundary of North Kona to Punaluu—George
Iewitt.

Kona from Kau to the South Kona Agricultural Co.—Franz
Bucholz.

South Kona, from and including the South Kona Agricul-
tural Co. to North Kona—Wm. R. Castle.

North Kona to land of IKahaluu—-John D. Paris, Jr.

Land of IXahaluu to South Kohala—Eben Low.

Island of Maui—

Distriet of Liahaina--L. Barkhausen.

Kaanapali—H. P. Baldwin.

Watluku—C. B. Wells.

Hamakua—H. P. Baldwin.




Dec.,1903.] = THE PLANTERS MONTHILY. 585

Makawao, to and ineluding Kaupo-—L. von Tempsky and
Dr. J. H. Raymond.

District of Hana—K. S. Gjerdrum.
Island of Oahu—

Distriet of Ewa—Walter Dillingham.

Distriet of Waialua—W. W. Goodale.

Distriet of Koolavloa—Andrew Adams.

Distriet of Koolaupoko, from Koolauloa to Heela—ILi. L. Mc-
Candless.

ITeeia and Kancohe—C. Bolte.

Honolulu, from and ineluding Manoa Valley to Makapuu
Point—Frank 1. Dodge.

Honolulw, from and ineluding Kalihi Valley to the Ewa Dis-
trict—D. MeIntyre.
Island of Molokai—

Albert Judd.
Island of Kauai—

Distriet of Hanalei to Kalibiwai—A. 8. Wileox.

Kalihiwai to Anahola—Andrew Moore.

Anahola to District of Libue—7. S. Spalding.

Distriet of Koloa, between Koloa Plantation and District
of Wrimea—-J. M. Lidgate.

Distriet of Waimea—Francis Gay.

O these twenty-nine agents, nearly all made written reports
to the Governor, in most eases aceompanied with maps and
descriptions of proposed forest reservations.

NEW LEGISLATION,

Upon the meeting of the Legislature in February last, a ree-
ommendation was made by the Governor to the Legislature to
enact nceessary forestry laws,

A law was drafted hy the seleet committee appointed by
this body and submitted to the Senate. A joint meeting of
committees from the Senate and the ITouse was held to con-
sider the said forestry bill, together with certain other bills
relating to agriculmture and entomology, at which joint meet-
ing the publie were invited to attend.

The said bills were discussed, and as a result, a committee
consisting of W, M. Giffard, F. M. Swanzy, A. F. Judd and
L. A. Thusston was appointed to prepare a single biil to pro-
vide a Board of Agrieulture, Forestry and Entomology, which
should have control of the {hree subjeets.

This bili, when drafted, was submitted to Professor Perkins
of the Burcau of Entomology; Mr. C. F. Eckart, of the Plant-
ers’ Experiment Station; Governor Dole, Superintendent of
Public Works 1. B. Cooper, A. W. Carter and several others
who were interested in the subjeet.
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‘With the amendments and additions suggested by these gen-
tlemen, a bill was finally submitted to the Liegislature, passed
by both houses and approved by the Governor, with but slight
amendment.

The bill provides for a Board of Forestry and Agriculture
of five members, the Superintendent of Public Works being
ex-officio also a member.

FORESTRY COMMISSIONERS.

Upon the passage of the bill, Governor Dole appointed as
members thereof: W. M. Giffard, A. W. Carter, James D. Dole,
J. F. Brown and L. A. Thurston.

The Board duly organized and immediately entered into com-
munieation with the Bureau of Forestry at Washington, with
a view to co-operatinge with that body and securing the ser-
vices of an expert forester to examine and advise upon a
course of action, and to secure, if possible, an expert forester,
familiar with American methods of dealing with the forestry
question.

VISIT OT' W. L. HALL.

As a result of the correspondence with Mr. Giffard Pinchot,
the head of the United States Forestry Department, William
L. Hall, Chief of the Forestry Extension Division of the United
States Forestry Bureau, visited Ilawaii during August and
September of this year. Ie visited all the main islands and
made minute inspection of the main distriets where forestry
is a problem, more particularly the Ewa basin, and the Wai-
alua and Kahuku siopes of Oahu; the western and northern
slopes of Kast and West Maui, and the Kohala, ITamakua and
Hilo distriets, on the Island of ITawaii.

Mr. Hall has reported back to the Department at Washing-
ton, and the Board is in expectation of early results from his
visit.

VOLUNTEER FORESTERS,

Meanwhile, nearly all of the gentlemen who served as vol-
unteer forestry agents under the appointment of the Gov-
ernor, have aceepted appointment under the Board of For-
estry as unpaid forestry agents in their respective distriets.

In addition, several others have been appointed, viz. :

Mr. ¥. Weber for the Distriet of Lihue, Kauai.

Mr. A. M. Nowell, District of Waialua.

Mr. H. A. Baldwin, for the Distriet of ITamakua, Mauli.

Mr. J. A. Maguire, for the northern half of North Kona.

Mr. F. B. MeStocker, for the Distriet of Puna, North Kona,
Hawaii.

Mr.. F. W. Carter, for the Distriet of South Xohala, Hawaii,
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No stronger body of men can be selected in the Territory

for carrying out any proposition.
FACTORS OF SUCCESS, '

The accomplishment of effective work during the coming
year depends upon two factors:

First—The securing of an effective executive head to the
Bureau.

Scecond—The hearty co-operation of the loeal land owners
and lessees in the several districts.

The cause is alveady assured of the hearty co-operation of
the Government and of the largest private land owner in the
Territory, viz.: the Bishop Estate. In fact, the trustees of the
Bishop Estate have already set apart and reserved for forestry
purposes a larger arca of land than the Government and all
private land owners together.

If the other owners ana lessees of land in the several dis-
triets will co-operate with the Board with equal heartiness, a
substantial area should be set apart for forest purposes, and
a good beginning made toward fencing the same out from
stock and reforesting it.

FORESTRY PRINCIPLES.

The prineiple which T think should govern the Board in
carrying out the forestry law is as follows:

The ecreation of a forestry reserve and the re-foresting of
barren areas, are not an end, but means to an end.

There is nothing sacred about a forest, nor should de-forest-
ing be allowed to take place only above or below a certain
fixed level.

While it is richt and proper that the aesthetic and the
beautiful should be considered in the ercation and preserva-
tion of forests, the prime reason therefor is commercial and
practical.

BENEFITS OF FORESTRY.

The practical benefits of forest reservations ave:

(1) Inerease of railfall.

(2) Conservation of water, so that it will supply springs
and streams when {here is no rain.

(3) Hoiding back the water during heavy rains, so that it
will not rush off in floods.

(4) Prevention of drying up the soil by heavy winds.

(5) Reguiation and modification of heavy winds by break-
ing up and secaitering the wind currents, which acquire veloc-
ity where they have an uninterrupted sweep.

(6) Creation of timber and lumber sources,

(7) Creation of a fuel supply.
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Some of these benefits apply to one section of the Territory
and some to another. Omne or more benefits apply to every
portion of the country. '

For example:—Hilo does not need forestry to increase the
rainfall ; but it is vital to the interests of Hilo to conserve the
water and prevent disastrous floods which accompany heavy
rains, and which, but for the forest, would increase greatly in
violence.

Puna does not need forest, either, to inerease the rainfall, for
it now has too mueh already; nor to conserve moisture, for
it has neither streams nor floods; but it .does need regulation
of wind—the wind has per ceptlbly increased sinee cleamnn be-
gan—and will later need firewood.

In Hamakua and Kohala forests ave needed for almost every
purpose.

FOREST CONDENSATION OF MOISTuRE.

There are, even in the drouth distriets, those who do not be-
lieve that forests affeet the rainfall. Without attempting to
argue the question at length, I will state an instanee which
recently came to my attention in Upper Hamakua, while on
a trip of forest observation with Mr. W. L. Iall.

The district was dry and the roads and paths dusty. We
noticed, however, that wherever there were clumps of trees,
the grass was green and the soil moist under them.

At the Parker Ranch dairy, above Mana, and some ten miles
up the slope of Mauna Kea from Waimea, there are several
large eucalyptus trees standing beside the cattle pen, the trees
being 60 to 80 feet high.

The dust in the pen and on the roads and trails leading
thereto was several inches deep. We found that there was
a pond of water standing under the trees some 30 feet long
and 12 or 15 feet wide by two or three inches deep, the over-
flow of an iron tanlk which caught the drainage from an iron
roof some 15 feet squarve, standing directly under the largest
eucalyptus tree.

The only water available to fill the tank was rain water
and mist which condensed on the eucalyptus leaves and fell.
We were assured by the ranch manager, Mr. F. W, Carter,
that there had been no rain for some time, and that all the
water in the tank and on the ground was from the condensed
mist. The claim that there had been no recent rain was cor-
roborated by the dusty ground. The elevation of the station
—some 5,000 feet—accounted for the mist. That mist did con-
dense in sufficient quantities to accomplish the results wit-
nessed, was proven to our satisfaction by observation of other
trees in the vieinity., On the previous evening at Kalaieha,
at an elevation of between 6,000 and 7,000 feet, we also saw
ordinary mist condensing on the windward side of a hedge of
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Monterey cypress, some 25 feet high, and falling to the ground
in a heavy shower. In the open there was no rain, and no
pereipitation of moisture would have been recorded in a rain-
gauge. Whatever the effeet of forests in condensing moisture
at low levels, the foregoing is a demonstration that at eleva-
tions where there is mist in the air, the precipitation directly
caused by the cool forest eoming in contacet with the moisture-
laden ajr is very great.

The manager of the Parker ranch has undertaken to keep
a record of the exact amount of condensation at the dairy
spoken of. :

GREATEST GOOD TO GREATEST NUMBER.

Whether a given avea should be reserved for forest, should
depend on whether or not such use of sueh area will accom-
plish the greatest good to the greatest number.

The raising of sheep, cattle, and agricultural produets, both
for local consumption and export, are all to be considered in
arriving at a conciusion of whether given areas are to be de-
voted to forest or otherwise. Tach object is a necessary and
proper one. and no one of them should be hampered or ob-
literated in the interests of the other or others.

The climate, conditions and necessities of the several Islands,
and ceven of small distriets on the Islands, arve so diverse, that
no general principle governing forest reserves can be laid
down. Each seetion will have to be considered separately,
although, as a matter of course, certain eeneral principles and
precedents applicable to one locality may also be applied to
others.

CO-OPERATION WNECESSARY.
-

Whether or not the efforis of the Board will be a success or
a failure, depends very largely upon the disposition to co-
operate therewilh shown on the part of the planters. In most
distriets the planters. either direectly or indirectly, control the
areas which are desirable for forest reservation. Their hearty
co-operation will remove most of the obstacles in the way of
the Board.

A point concerning which earnest consideration should be
given by land owners or lessees who control land required for
forest reservation, is, that there is no appropriation available
with which to purchase forestry reservations.

EXCHANGE WITH GOVERNMENT.

The best that can be done in this respeet is to seeure an ex-
change by the Government, giving to such owners and les-
sees other government iand, or leases of lands, in exchange



590 THE PLANTERS’ MONTHLY. [Vol XXII

for lands owned or controlled by them which may be surren-
dered for forestry reservations.

The late administration was heartlly in sympathy with car-
rying out this poliey, and it is earnestly to be hoped that the
Incoming administration will do Iikewise.

Strong efforts are now being made by the Board to bring
the Government and proposed forest reservation land own-
ers together so that sueh exchanges may be promptly nego-
tiated.

FENCING

After such exchanges are consummated, there will still re-
main the question of securing the fencing out of such reser-
vations so that stock can not injure them.

There is no appropriation for this purpose and if it is
achieved, it must be at the dirvect expense of the prineipal
local interests.

It is submitted for the consideration of this Association that
in a large number of instances, it is directly and vitally in the
interests of the local plantations to fence out the forest reser-
rations determined upou. TFor example, it will be a most
direct and positive henefit to the plantations in the Ewa basin
to fence out the forest reserves in the Waianae and Koolau
range of mountains, which it is hoped may be reserved.

The same statement will apply equally to Kohala, Hamakua
and some other localities.

APPOINTMENT OF SUPERINTENDENT.

Since writing the foregoing, the Board of Forestry have re-
ceived a cablegram from Mr. Giffard Pinchot, head of the For-
estry Bureau at Washington, recommending a Mr. Hosmer
for appointment as Super mtendcnt of Forestry in ITawaii. Mr.
Hosmer has for some years been conneected with the Federal
Forestry Burcau in conneetion with the establishment of for-
estry reserves and forestry extension. Tle was the first choice
of Mr. W. 1. Tlall, who stated that he considered Mr. ITosmer
the best man connected with the department for the duties
involved.

Mr. Hosmer’s appointment by the Board will doubtless take
place at its next meeting, and he is expected to be able {o as-
sume the duties of his office during December. The array of
foreces now brought to hear should enable next vear’'s foresiry
committee not only to report progress, but substantial results
accomplished.

Rspecifully submitted,

L. A, Tnursrox,
For the Comuiittee on Forestry.
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Appendix.

/
CORRESPONDENCE BETWEEN PLANTERS’ ASSOCIATION COM-
MITTEE AND GOVERNOR DOLE.

Honolulu, H. T., November 25, 1902.
S. B. Dorg, GoverNOR OF THE TERRITORY OF Hawarr;

Sir ——At the recent annual meeting of the Hawaiian Sugar
Planters’ Assoeiation, a special committee, consisting of the
writer, George Ross, D. Forbes, and E. E. Olding, were ap-
pointed to consult with you to see if some practical method
could not be arrived at for establishing forest reservations and
protecting them from the ravages of cattle and other disturb-
ing influences.

In accordance with the understanding arrived at between
you and the committee, at the meeting held at your office, the
committee now sugeests to you the following method of aceom-
plishing the results desirved, viz.:

(1) That you designate some one or more persons in each
distriet who shall take upon themselves the responsibility of
procuring a map and description of a proposed forest reser-
vation In such distriet, which map and deseription shall then
be submitted to yon for your approval.

(2) If the several suggested forest reservations meet swith
your approval, you thereupon to, so far as lies within the pres-
ent power of the Territorial Government, set apart the locali-
ties so designated as forest reservations for such purpose, all
Government lands within such several reservations, to be
thereupon reserved for forest purposes, from sale or lease, in
so far as the same arve not now under lease; and if ‘the same
are under lease, the land therein deseribed shall, upon the ex-
piration of existing leases, become sabject to the reservation,
from any future sale or lease. If the lands so reserved are now
under lease, the Government to use its influence with the sev-
eral lessees and with private land owners owning lands within
the reservations, to seenre their adhesion to the proposition
to make a forest reservation of the lands so described,

(%) Upon such approval being given, you to notify the per-
sans who have been designated to secure descriptions of for-
est reservations, they to thereupon take charge of securing
voluntary subscriptions to fence in the reservations so that
live stock cannot trespass thereon,

So far as the districts of Kohala, Hamakua and North Hilo
are concerned, the committee hereby suggest to you the name
of . E. Olding as your agent to designate forest reservation
lines in the district of Kohala; D. Forbes, for the distriet of
Hamalkua; and George Ross for the district of North Hilo,
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The gentlemen named will undertake to furnish proper
maps and descriptions of proposed forest reservations in those
respective districts, the outlines of same to be determined
after consultation with the residents of the several districts.

They also hereby assnre you that if reservations are made
by you on the lines above suggested, they will undertake to
procure, by private subscription, the necessary funds for
fencing in such reservations.

The commitfee will take pleasure in recommending other
names to you for other districts, to assume the same duties,
as soon as they are in position so to do.

In further conformity with the verbal understanding arriv-
ed at between the committee and yourself, the committee sug-
gest that yvou malke a recommendation to the next Legislature,
that the Governor be empowered to set apart forest reserva-
tions consisting of both public and private lands; and also to
pass a statute authorizing the condemnation and purchase of
private property which may come within such forest resceva-
tions.

The conunittee are prepared to act along the lines above in-
dicated as soon as they receive a favorable response from
you.

I remain, your obedient servant,

(Signed) I. A. THURSTON,
For the Committee.

Honolulu, December 4th, 1902.

Messrs. T.. A. Thurston, George Ross, D. Torbes and E. E.
Olding, forming a Special Committee of the Sugar Plan-
ters’ Association, Honolulu, T. II.

Sirs:—Your letter of November 25th, addressed to me by
Mr. Thurston, embodying suggestions for a plan of action for
“establishing forest reservations and protecting them from
the ravages of cattle and other destroyving influences,” has
been received.

I heartily approve of the proposed plan and will do all that
I may be able within my powers, to promote the same. T
gincerely appreciate the public spirit shown by the members
of the committee as to their willingness to take hold of the
enterprise and give their personal services fowards its man-
agement. With such a disposition on the part of men with,
the influence and resources of managers of plantations in the
different districts of the TIslands, much can be done in the
important work of protecting and restoring our forests.
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I have selected Mr. George Ross as my agent to suggest”
forest reservation limits in the district of North Hilo, Mr. D.
Forbes to perform the same service in the district of Hama-
kua, and Mr. E. E. Olding for the district of North Xohala,
all of the Island of Hawaii.

I would suggest to your committee that it use its influence
toward a conservative plan of selection of forest reservation
limits, as lines seriously prejudicial to private interests would
. probably raise opposition from such interests and thus delay
the progress of the enterprise.

I would also suggest that your committee include tree plant-
ing where necessary in the plan of operations, for three
reasons: although there are many localities where the restora-
tion of forests will take place by natural causes alone when
there is protection from cattle, yet there arve lands which have ~
been denuded of trees for a considerable time and have be-
come covered with a heavy growth of grass which is so much
of an cobstacle to the germination of seeds, and to their mak-
ing a fair start if germinated, that artificial assistance is
essential to the reforesting of the same.

I enclose a copy of my letter on the subject to Mr. George
Ross. Similar letters were sent to Mr. Forbes and Mr. Old-
ing.

Very respectfully,
. . (Signed) Saxronrp B. Dork.
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SYNOPSIS OF THE REPORT ON MACHINERY SUB-
MITTED BY MR. W. STODART, CHAIRMAN,
MACHINERY COMMITTEE.

Cost oF MaxuracTurE: Mr. Stodart recommends that the
Secretary of the Planters’ Association present at the annual
meetings a report, in tabulated form, on the cost of opera-
tions (manufacture), including supplies, from the Hawaiian
factories, for the purpose of determining the relative value of
the various machine installations in relation to their effi-
eiency.

Brinpizas: He also advocates reducing the cost of new
factories by eliminating useless ornamentations, and exces-
sive height, and prefers to place the crystallizers on the
ground floor and empty their contents into the mixers above
by means of compressed air, thereby saving that floor in
height.

Caxe Uxroapers: IMe states that the total cost of unlead-
ing cane at McBryvde Mill, from moving the loaded cars froem
the storage tracks to delivering the empty cars on the return
tracks, including weighing, was 2.69¢. per ton of cane. a saving
of 35¢ over hand Iabor, using the Mallon-Bodley cane unloader
and handling on an average 7354 tons of cane per 24 hours.
Mr. J. N. 8. Williams states that the cost of this work at
Puunene Mill was 2.5¢. per ton of cane, using Gregg’s ma-
chine, with about 1.100 tons cane per day.

Evaroraronrs: Mr. Stodart states the important factors in
the proner construction of evaporators, and claims that the
triple-effects at MeBryde Mill supply most of these conditions.
“Efficiency” of heating surface does not necessarily mean
economy, except in the first cost. The film evaporator comes
nearest perfection as regards the small amount of juice under
orieration, the lavge liquid surface, and good circulation, but
Mr. Stodart thinks it has drawbacks which partly conunteraet
these advantages. The main advantage of the MceBryde evan-
orators consists in the construction, which creates a large
Honid surfaece by ciecting the juice from the vertieal tubex to
a height of from 12 inches to 18 inches. and the streams oulv
combine when the evaporation is completed in that cell. A
table shows the effect of sealing on the efficiency duoving a
week’s run, when the work was practically uniform for the
entire week, and the Ths. of water evaporated per sq. ft. 1. 8.
ner honr was nronortionate to the quantity of juice treated—
an average of 83 Tbs. in this case. A table of the average
work for the season shows: Steam pressure. 6 1bs.; reduction,
69.8¢ by weicht: 7.93 1bs. water evaporated per sa. ft. T &
per hour. M. Stodart also presents a table showinge evapor-
ator work in a number of other factories, furnished by the
managers, but as this table is very incomplete, and the re-
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ports at variance with one another, no reference is mads to
it in this resume. Mr. Stodart suggests that accurate data
on evaporation be regularly furnished by the various facto-
ries during the season and presented at the annual meetings.

Suear Dryers: The Hersey Hot Air Dryer and Granulator
has been in operation during the last season on two of the
Oahu factories, and considered good investments. Similar
dryers will be in use in other factories during the coming seca-
son. The arrangement and construction of these machines
is as commonly used in other sugar factories, but with the
double capacity of heater.

Avroyraric Bag-Finrixe Axp Wriciine Macmize: Mr. Sted-
art believes these will only work satisfactorily on dried
sugars, and should embrace an automatic sewing attachment.
A machine is on the market which will fill, weigh, count and
sew 75 bags per hour, with the attention of one man and a
boy, and should be arranged in connection with a bag con-
vevor direct to the cars. .

Puars axp Poveixa: My, Stodart regrets not having re-
linble data on the comparative cost of pumping with the va-
rious styles of frvigating pumups, and the saving affected by
using oil insfead of coal, and suggests that such accurate
data be presented at the annual meeting. Te states that the
average cost of pumping at the MeBryde Plantation, using
coal, and including labor, repairs, and superintendence, was:

Risdon Iron YWorks 10 million gallon flywheel pump and
Teine bhoiler, with economizer, 4.48¢. per million foot gnllons.

Riedler 10 million gallon flywheel pump, with B. & W. boil-
ers. and no economizer, 4.65¢. per million foot gailons.

Worthington 6 million gallon vertical pump, with Stirling
boilers and no economizer, 7.05¢. per million foot gallons,

All these pumps have triple-expansion and surface condens-
ing engines.

SPECTAL PAPERS.

Mr. Geo, TV, Connon: This paper treats the subject of wa-
ter-driven centrifugals in an instructive and interesting man-
ner, stating the caleulations to be used in order to determine
the proper speed, water pressure and power required on the
motor. After a lengthy, detailed deseription of the difficulties
experienced with the 40-inch machines installed in the Me-
Bryde factory, and the changes made to piping and pumps,
the final resnlts were that with 200 Ibs. per sq. in. pressure
on the water for the centrifugals drying first sugars, and 160
Ibs. on the water for the centrifugals drying second sugars,
with a pump piston speed of 50 ft. per min., there was no
difficulty in drying the sugars satisfactorily. Mr. Connon
reasons out mathematically that as nearly all 40-inch centrif-
ugals used here have 20-inch motor wheels, and use about one
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gallon of water per second, the proper pressuré to insure the
maximum efficiency should be 205 Ibs. per sq. in. He recom-
mends as the most suitable pump a duplex. outside-paclked
plunger, flywheel pump. with automatic “cut-off” engine and
hydraulic governor. Such a pump will use 30 1bs. steam per
indicated H. P. per hour, while a direet-acting pump would
- use 100 to 150 Ibs. steam per indicated H. P. per hour.

Messrs., W. G. Hall and W. A. Rumsay: These gentlemen
have invented an automatie, continuous centrifugal. which
was fully described in “The Scientific Ameriean,” May 23,
1603. The advantage claimed by the inventors is to continu-
ounsly charge and discharge the machine while it is rotating
at the proper speed, thus obviating the waste time and energy
in stopping and starting for each charge. Tt is to be hoped
that this ideal aim of so many inventors is here realized. So
far only an experimental machine has been tried at the works
of Messrs., Catton, Neill & Co., Ltd., with very promising re-
sults. .\ more perfect machine ig now being builf.

Mr, James Steel; This. paper gives a comparison between
the mill work as. practiced in Fiji and Australin and in the
Islands here. The most striking difference lies in the appli-
cation of maceration water. In those countries. the three
three-roller mills are placed with a long distaunce between
them and. therefore, driven by three engines, and the bagasse
is conveved through a bath of hot water or diluted juice
from the Iast mill. The bagasse is immersed for 10 to 12
minutes, instead of 14 minute as here. Mr. Sfteel makes the
ceneral statement that with a shredder and a six-roller mill
as high extraction is obtained by this method as with our nine-
roller mills and crusher, and supports this statement with
some simple calenlations, but does not, however, mention the
fuel question.  Fe prefers the separate engines, as thereby
the mill speeds can be regulated, and believes the mill hiy-
dranlies will compensate for variations in feed. In these
countries the second and third mills run more slowly than the
first mill. and are fitted with foree feeder, and engines often
“pull up” with too heavy feed. The anadruple effects ave
worked with a pressure of 31 Ibs., to 4 1hs on the fivst eell,
which also sapplies gteam for other hoiling house purnoses,
The juice is filtered through bagasse instead of sand. and this
bagasse is passed through the mills after heing used.

Ur. James W. Donald; This interesting paver on “Clarifien-
tion” describes a somewhat different method uvszed in the Me-
Bryde factory to what is generally used in other factories
here, and should have been referred to the Commitice on
Manufacture for the proper nreseuntation it deserves. The
machinery tsed consists of lime slacking vats, lime mixer
with stirrer. pump, sulphurizer, juice heater, cirenlar defecnt-
ing tank with steam coils, and storage tanks for settlings, cte.
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The modus operandi differs from that followed in other Ha-
waiian factories, principally in the liming of juices, which is
done by pumping very dilute milk of lime as maceration water
after first mill; whereas water is used after the second mill
The greatly over-limed juice from the second and third mills
mixes with the normal, unlimed juice from first mill and the
mixed juice is pumped to the upper end of a sulphurizing
tower, from where it flows zig-zag to the lower end while
being charged with sulphur fumes. It is then heated from
190° to 200° and enters the circular defeating tanks (elari-
fiers) where the juice is brought to the proper temperature
and left to settle. Sulphurating is only used when needed.
The settlings are heated, limed and pumped to the filter
presses without being perceptibly diluted. The calke is washed
in the press in the usual manner and contains when dis-
charged: Max. 8.57; min. 1 and average, 2.754 sugar.

Mr. . sladerson: Mr. Anderson contributes two interesting
papers.  The first treats the subject of centrifugals and de-
scribes in detail the construction of. the machines built by
Messrs, Watson, Laidlaw & Co., Glasgow, Scotland. Mr. An-
derson  compares these machines with those of American
nmake, and states that while his experience with the latter
is confined to the Makawell and KKealia factories, hie has had
good opportunities to study the make of the Scoteh machines
in the Glasgow works of the above tirm. After a detailed de-
scription of both styles, hie comes to the conclusion that he
prefers the Scoteh machines, especially on account of the
greater ease with which they can be oiled and examined, the
inside bushing being brouze instead of white metal, and the
lesser weight of the basket, which is 833 1bs. in the Scoteh and
1070 Ibs. in the American machines. Then the spindle wash-
ers are, in his opinion, more carefully made in the Scotch
niachine, and carry only 271 Ibs. per sq. in. when loaded,
whereas the American machine washers carry 4338 lbs.  Mr,
Anderson next deseribes the recent improvement of substi-
tuting steel ball bearings for washers. e apparently gives
preference to the water-driven machines with the automatic
“cut-oft” attachment, which he describes. IHe also states that
electrically-driven machines are now being made, and men-
tions two different types, but does not attempt to discuss
the relative merits of this to any other form of motive power
which largely depends upon local conditions, The “floating
spindle” machine is interesting in that neither washers nor
balls are used.  Oil is pumped under a specially constructed
spindie bearing at such pressuve as will lift the whole ma-
¢hine, which then revolves on an oil column.  This form is
used for very large machines. Mr. Anderson describes a self-
discharging centrifngal with 48-inch  diameter and 30-inch
deep basket, with sloping bottom and distributing movable



598 THE PLANTERS MONTHLY. [Vol. XXII

cone on the spindle. The machine is charged while in motion,
but stopped for discharging, while the sugar is not touched.

Mr. Anderson’s second paper deals with various machine
installations at the Kealia factory. He is not in favor of the
Kilby vacuum pans there, on account of the difficulty he ex-
perienced in draining the coils, the heighth of belt, and inac-
cessibility for making repairs to coils. He objects to the sand
filters in that factory (they are large tanks with a double
perforated bottom on which the sand lies, and are not of the
“Standard” vertical type) and prefers the settling of the juice
in tanks. The Wellner-Jelinck evaporator worked well, but
Mr. Anderson thinks this was duce to its large heating sur-
tiuce—12,000 sq. ft. The considerable enfrainment was checked
by the application of extra baffle plates and save-alls.

Mr. Anderson believes that is no hard and fast rule for set-
ting mill vollers, except that they should be adjusted so that
the mill is just able to take the bagasse from the preceding
mill without choking. IHe prefers hard material in the roll-
ers, as they become loose if soft, and the application of bands
sh unk on the shafts at the ends. He also recommends water-
jacketted bearings for the purpose of cooling the journals.
The temperature of maceration water should be from 100° to
120° and applied by a force pumyp with 50 to 60 1bs. pressure
through a small pipe under the bagasse as well as on the top.
Of cane unloaders, Mr. Anderson likes the “Froelich” ma-
chine, which easily unloads 1000 tons of cane in 24 hours,
but he does not state with how many nmen and at what cost
per ton of cane.

Mr. E. Kopke: Mr. Kopke contributes to the general sub-
jeet on evaporators a carefully prepared report, with dia-
gramg on some tests he has conducted with a “Lillie” quad-
ruple-effect. These tests were made under adverse circum-
stances and do not indicate normal work, and should, there-
fore, be withdrawn, together with the evaporator table micn-
tioned before, and, after new tests have been made, incorpor-
ated with a general report on llns subject, to be prcsentod at
the next annual meeting.

Mr. L. L. Mann: Mr. Mann deseribes a water measuring
machine he has invented, and which has been in successful
operation in one of the main water-ways at the MeBryde
Plantation since January 1st, 1903, Tt is designed for au-
tomatically recording every five minutes the true depth of the
water {flowing over a weir, so by reference to a weir table, the
quantity of water flowing for any given time may be ascer-
tained. The apparatus is very simple and inexpensive. My,
Mann states its cost to be about $30.00, including the housing
for it. It consists of a combination of clock-work, an electro-
magnet and a pencil, which antomatically traces a curved line
on a suitably ruled record paper, while a float on the water
indicates the variations in depth,
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Mr. Geo. Ross: 'This paper treats of automatic bagasse
feeding as practiced at Hakalauo, but Mr. Ross says he knows
of but little new which has been introduced in this line dur-
ing the last year. The principal feature of newly-built fur-
naces is that they project in front of the boilers so as to in-
sure the maximum temperature of the flame when reaching the
entire boiler bottom; also the increased space under the boil-
ers. All the Hakalau boilers settings have been gradually
changed to this plan, resulting in increased efficiency. Mr.
Ross describes the arrangement of the automatic' bagasse
conveying and fiving at Hakalaun factory, which, however,
ditfers but little in the central points from what is in use in
other modern factories here. The saving over hand firing,
he claims, is eight men per 24 hours (four men in each shift)
for four furnaces. He also mentions the “Simon™ automatic
sack-filling and weighing machine imported by the Honolulu
Iron Works as a sample, and believes this likely to come into
general use, insuring more accurate weighing and saving la-
bor.

Mr. . W. Cant: Mr. Cant submits a description of a bat-
tery ot ught crystallizers installed in the Onomea factory.
These were made from eight old boiler shells on the planta-
tion and with plantation help. The dimensions are 6 ft. by
12 ft. These machines differ from other such installations in
these islands in that the entire shell revolves one revolution
in three and three-quarters minutes by means of a worm and
worm wheel, and ave driven either by an electric motor or an
engine.  In the interior is bolted to the shell, diametrically lo-
cated. two curved plate supports extending the entire length
of drum, and to these arve fastened a 150 ft long 1% inch gul
vanized pipe coil, with its ends projecting 1111'011011 the center
of the drum heads with trunnion boxes, as s]mwn in sketeh.
By passing hot or cold water, or steam through thlsplpe the
proper temperature is adjusted, a very important point in ob-
taining the best results

Mr. Cant describes a serew conveyor for the removal of press
cake, a contrivance used in several factories, and also how
he pulverizes 98¢ of the total press cakes for fertilizing pur-
poses. Three thousand tons such material was procured by a
crop of 13500 tons sugar. Mr. Cant also describes and ex-
hibits two models of improved link-belt ¢hains and sprocket
wheels to be used for intermediate apron conveyor in mills.
The object is to prevent fine bagasse packing into the pockets
of the links, causing the breakage of the same. (This trouble
is, however, obviated in all later built mills by having no teeth
on the lower sprocket wheels, but only on the upper driving
one.
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Our readers will regret to learn of the death of My. George
W. Fisher, the Vice-President of the Fulton Iron Works of
St. Louis, Mo., who passed away at his home in St. Louis on
November 10th last, at the age of 76. Mr. Fisher was well
known by many of our local sugar men. He visited the
Islands some years ago and became acquainted with the meth-
ods employed in the manufacture of sugar in Hawalii.

Mzr. M. D. Hall, representing the California Fertilizer Works
of San’ Francisco, is in the city looking up the interests of the
company, and will do the plantations thoroughly before re-
turning home.

It will be of interest to our readers to learn that Ernest I.
Hartmann has decided to establish himself in this city as con-
sulting sugar chemist. Mr. Hartmann is well known in these
Islands, having been connected with its sugar industry for
many years, formerly on the Island of Hawaii and lately as
superintendent of Waialua mill. His practical knowledge of
modern processes of sugar manufacture, acquired both here
and on his extensive travels in other sugar producing coun-
tries, should prove of great value to our manufacturers. Mr.
Hartmann is staying at the Alexander Young Hotel.





