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The latest quotation of Cuban centrifugals, 96 test, in New 
York, vvas $4.25 per 100 pounds. This is $85.00 per ton of 
2000 pounds, or an advance of $24.00 per ton since May, 1892. 

A gentleman called at the office of the PLANTERS' MONTHLY 
a short time since and paid for a year's subscription, remark
ing that a single nU/ll bel' of the present volume had been 
worth now to him more tba,n a year's subscription. Possibly 
others have had a similctr experience. 

TIle new ULriff bill, as prepared by Secretary Carlisle, pro
vides for a duty of one-haJf. a cent pel' pound on raw sugar 
imported into the United States. At the same time the 
bounty on domestic sugar is to be abolished. But before the 
new law is passed, the rates may be gre:Ltly altered. Some 
ra,te of duty will no doubt be imposed, as the income is great
ly needed, and cannot be so easily raised in any other way. 

LIBERIAN COFFEE is a strong, hardy, handsome plant, grow
ing rapidly, and doing its planter credit from the first day it 
throws out new leaves. It blossoms at short int81~vals all the 
year round, bears heavily and with certainty, cloes its OW11 
weeding, and is a perfectly satisfactory plant in every way, 
costing infinitely less to upkeep, and bearing much more and 
sooner than most other varieties. It comes into bearing in 
four years.-Exchauge. 
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A correspondent asks regarding the distance apart that 
coffee trees should be pla.nted. In Brazil the rows are laid 
out t,velve feet apart, and the trees planted ten feet apart in 
the rows. In Ceylon coffee trees are set wider apart, 12 by 
12 feet and in very rich soil 15 by 20 feet. In some countries 
the trees are set out 9 by 9 feet (537 trees to the acre), which 
is considered by good judges as too close. The Brazil rule, 10 
by 12, is probably the best for these islands, giving about 400 

\ trees to the acre. 

THE WORD "SUGAR" IN VARIOUS 'l'oNGUEs.-Indian-car
kara; Prakrit-sakkal'a ; Arabic-succal'; Spanish-azucar; 
Portuguese-assulmr; Italian-zucchero; Provencal-chuchre; 
old French-chucre; French-sucre; old GermCLn-zuknra; 
German-zucker; Flemish-zocker; Dutch-suyker; Swedish 
-sokkar; old Norse-syker; Danish-sukker; Russian
sachar ;Polish-cukier; LithuaniCLn-cukorno; Bohemian
cukra; Hungarian-czukor; Mongol-shicker; Thibetan-sha
kara; Persian-shakar; Armenian-shachclra and shukar; 
Turkish-sheker; Hawaii.an-ko; Latin-saccharum; Eng
lish-sugar. 

THE communication of Mr. Dyer on another page will in
terest all planters. It is a translation from a Paris sugar 
journal, and shows tbat the loss of sugar from cane that has 
passed through a fire is very sma'!l until fermentation sets in. 
'fhis tallies with the experience of local planters in several 
instances lately, notably on the Makaweli plantCLtioll, where 
the burnt cane on a tl'act of 153 acres was ground with such 
despatch in two mills, that no appreciable loss was sustained. 
To accomplish t.his result, however, extraordinary efforts 
were made to extract the juice anel turn it into sugar, the 
work being carried on day and night. . 

---:0:---
WiTH OUR READERS. 

A considerable space of this issue is devoted to articles on 
Tea Culture, one written by a former resident of Hawaii, now 
in Ceylon, and the other is a report prepared by the govern
ment superintendent having eharge of the tea. culture in the 
Umted States. 'rhe latter, in particular, is very minute in 
all the details required by any persons desirous of engaging 
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in this business. Some of the Japanese residing here are 
familiar with the cultivation of tea and are now raising it in 
small patches on each of our islands. They appear to suc
ceed well and produce a fair article,. and all that is required 
for the colonies located in their neighborhood. Having thus 
the lahol'ers on the spot, who doubtless can be engaged on a 
cooperati ve basis, any person having suitable land and dis
posed to embark in the enterprise, will find an open field for 
this new industry. Tea does not, like coffee, require four or 
five years to produce returns, but plants of the second year's 
growth WIll serve for cropping. Almost anywhere on our 
group it can be grown to perfectioll; and with the class of 
labor referred to available for it, there ought to be no obsta
cle to succeSR. As a minor industry, worthy of trial, we re
commend it to any having the land and the capital required 
in it. 

Another small industry which may be engaged in is clove 
cultm:e. Like all trees, their growth at first is slow, and 
they do not eome into bearing till five or six years old. When 
once in bearing, the crops come on regularly, and produce a 
gO'Jd income. An article on page 216 gives full details re-
garding the cultivation. i 

'rwo articles on insect pests will be found on page 212 and 
218. 'fhe former refers to cane pests and the latter to coffee 
pests-in both of which our readers are interested. Regard
ing cane, it is noted by the most obl:>el'ving writers that well 
cultivated fields, and those fields that are often replanted are 
generally sa.fe from these pests. '1'he fungus and slug dis
eases referred to in the article on Jama.ica coffee are different 
fl'o111 what is generally met with here and known as the black 
hlight or black fungus. However, it will be well to watch 
the trees closely as their gro\vth is developed, and guard 
against pests that may appeal' on them. 

An extract (page 207) from the London Tin/.es, showing the 
'system of cane pbmting in Queensland, will be read with in
terest. It is simply the centra.l factory system, which has 
been tried in almost every sugar-growing country including 
Hawaii. without success. '1'he cunditions in Queensland may 
differ from those of other conntries in some respects, but 
there still exists the same bone of contention which is found 
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elsewhere-the price' paid per ton for cane delivered itt the 
factory. rrhe price named in the article i::; 8s. per ton stand
ing, or 13s. per ton delivered. 80 long as tbese prices are 
maintained, the faetory ought to be stLtisfiecl, whether the 
planter is or not. 

------:0:------

SO~jJfE OBSERVA11IONS ON BURNED CANE. 

O. SAILLARD, CHEMIST OF THE SUCRERIE CENTRALE CARMEN DE H. ALEXANDER. 

(Translated from the BulleU" de I' Assoeiatio1l des Chemisie8 de Sllcl'erie. de France and des Colo nics.) 

BY H. 1'. D. 

rrhe burned cane on the field, cut into small piece::; of 
twenty to thirty centimetres length for eonvenience in ~(LI1lP
ling, was preserved in the laboratory in order to ~helter it 
from the sun and rain which would greatly aecelerate the 
decom position. 

1'he table shows clearly the ulterior transformation of the 
juice. 
====================~----F-=-~-=-~=7====-C==-="=---=--=----

--Ol-· -::-1 ~-II "1:::,;,1 ai ...; I '" ? Acidity Behavior, 
, S I =: ~.OJ ::: d 9J +-I ~ S d 0 on Defecu-
DESCRIPTION OF SA:\rPJ~E. ==.~ 8.: ~ ~ :t-0 ~1 § oS ~ C) ~ $ in tiO.Il hy Ba-

~ ~ ~1J5 rn.;rp-< (.!J ~(.!J 8 - ·1 Acetatc. '" "::J'I:JJ,,;;<; -I;;' -.:: "I':: '" (H<>SO) SlC Lead 

1. C(lne of 2nd eutting- not burncd, 10.2 18..J17.0 -: m.1 :-1~8 -;~--Nor~:-
2. The S(lme. 12 hrs. after bUl·ning. 10.·1 18.f,lIi.9 1.u I 912'0 ·156 2.7 0.01i5 .. 
3. " .. 2 d(lYs" .. 10 .1118 5 lIi.8 1 7 ! 91.0 0 ·17 2 8 0 070 

" ,I 5 h H II 10.2 18.31.L7G; 35.1' 80.t) 1 -to 9 fJ o.on;) 
8 •. 110.5 18.813.32 f,.·ts 70.7.27-1 1206 0.100 

11 •• 9.-1 11i 8 863' 8.Ii3 ·IS.1i 5.1i? Hll.-! 0112 ----- ----.----

• Filters slowly and with difficulty. t lIIus~ is gummy and Jiltcrs vcry slowly 

The increase of the density of the juice due to evaporation 
only becomes appa.rent after eight days; the small c1iifel'enees 
observable' before that must be cLttributed to the neeessarily 
imperfect sampling. On the eleventh day the density falls
considerably, due to n, profound decomposition of the eiLlle as 
shown by a distinct alcoholic odor. 

These characteristies may be dedu~ed :-
1. Cane just burned is as good as normal cane; the reduc

ing sugars alone indicate the beginnillg of decomposition. 
2. It remains unchanged for two days. 
3. The second or third day, there is (1, notable cha.nge, the 

reducing sugars are increased threefold, and the defecation 
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with sugar of lead shows that the introduction of this juice 
into the factory would interfere with the filter press work; 
in spite of that, this cane is superior to that of early cutting, 
which is worked in so many Cuban factories. 

4. The fifth to eighth days the deeomposition is accentu
ated; one-fifth of the weight of sucrose is inverted, and the 
free acids are doubled. In all probability if this juice was 
worked in the ordinary way the produced syrup would fail to 
crystallize on boiling; to work it with filter presses would be 
impossible. 

5. On the eighth to eleventh day, the cane enters com
plete ferment::ttion, in some pieces all the sugar has dis
appeared, in others a putrid fermentation has begun. 

---:0:---

THE RISE IN SUGAR. 

Advices received by the mails arriving during the past 
month, of a steady rise in the price of sugar, ll1lust be grati
fying to all interested in its production, after a year of the 
lowest prices eyer known in the sugar market. This advance 
is strwtly in <tecord with the views of those who have watch
ed the cause") producing it. 'rhese causes are the steady in
crease in the consumption, both for food and manufacturing 
purposes, caused chiefly by the low price, and partly hy the 
failure of the beet crop in Europe and the cane crop in Cuba, 
wbich alone will sbow a decrease of two hundred thousand 
tons, arising from variou:,; causes, but chiefly droug·ht. The 
following from the Paris letter to the Louisiana Planter of 
April 28, will shoyv the decrease in the sugar cro~s : 

L' EcrJ1lolll£stc Fi'a'/1ca£s, which claims to br well informed, says that 
the defieit in the Cuban crop will reach 150,000 to 200,000 tons. The 
Philippine hlancls will have a deficit of -10,000 tons and altogether the 
canc crop will reveal a deficit of 264,000 tom,. The follO\ving are the 
estima tes of this journal: 

1892-93. 
Cuba ______________ 800,000 
Philippines_________ 200,000 
Othor colonies _ ., _ _ _ 1,540,000 

Total tons _ _ _ _ _ _ _ _ 2,540,000 

1891-92. 
950,000 
240,000 

1,614,000 

2,804,000 

Difference 
more or less. 

150,000 
40,000 
74,000 

264,000 
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In respect to beet sugar the same journal estimates the yield as 
follows: 

1892-93. 1891-92. Difference. 
France _____________ 610,000 675,000 65,000 
Germany ___________ 1,225,000 1.200,000 25,000 
Austria ____________ 775,000 790,000 15,000 
Russia ____ . ________ 450,000 560.000 110,000 
Belgium _________ .. __ 175,000 180;000 5,000 
Holland_ .. __________ 65,000 40,000 2fi,000 
Other countries _____ 75,000 7.5,000 

._-.- ---- ----
Total tons" _______ 3,375,000 3,520,000 145,000 

The European sugar crop would thus show a deficit of 145,000 tons, 
which, added to the rleficit in cane sugar, would carry the total deficit 
to 400,000 tons. If this large deficit be confirmed it will doubtless 
have a very serious influence on future market values of sugar. 

The same correspondent refers to the ac1viees regarding the 
planting for the next crop of 1894, in the following paragraph, 
which shows a possibility that this deficiency may extend to 
next year: 

No doubt can as yet be entertained regarding the decrease of the 
production this year, and the deficit will not only be larger in the 
richest cane districts, such as Cienfuegos and Remedios, but what is 
still worse the 1893-94 crop is also seriously threatened by the pro
longed drought, which has caused ter!'ible havoc in the fields recently 
planted and done away with the tender cane, which, on the other hand, 
has also severely suffered by the frequent fires. 

It will be safe for our planters to plant all the land that 
can be made ready for the next crop, instead of reducing the 
area, as has been done in some instances. Whatever the out
come may be, it will all be needed to meet the steadily-in
creasing consumption. 

---:0:---

BANANAS FOR THE TABLE. 

There are as many kinds of bananas as there are kinds of 
apples-medium sized ones, big ones a foot long; thick ones 
almost like small muskmelons; and little ones only three or 
four inches in length. When you visit a fruit stand you are 
likely to select the biggest and handsomest bananas you see, 
and there is just where you make a mistake. '1'he smallest 
bananas are in nearly all cases the sweetest and juciest, the 
tiny" fig" banana being the best of all. 
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The rind should be thin, and there should be no ridges or 
corners in it.' '1'he larger the ridges the coarser the fruit. 
'1'he plaintain, which is the very coarsest kind of banana, has 
enormous ridges. This species is not fit to eat without being 
cooked, but when boiled or baked or fried is delicious. Any 
coarse banana-that is, one having a thick rind with large 
ridges-is good for cooking. . 

All bananas contain starch while green, which upon npen
ing is changed by nature's wonderful chemistry in~o sugar. 
Now if the banana is taken just after its rind has begun to 
grow golden, but is still streaked with green, it will contain 
a gr8at deal of starch, which will ma,ke it palatable when 
cooked, while the small amount of sugar which has been 
formed will give it a sweetness like a sweet potato. Strip 
the rind off, and boil it until soft, and it will make one of the 
nicest vegetables you ever ate.-Exchange. 

---:0:---
SUGAR ON THE RISE. 

(From The Louisiana Planter.) 

Truly, our industry is in good luck. Everythillg is smil
ing in its wake. Capitalists are coming to its aid, and 
are giving it a new impetus. Central factories are increasing 
and a larger acreage of cane is being planted, with a promise 
next fall, with the aid of gooq weather, of the largest sugar 
crop ever made in the State. 

'1'he system of bounty is a success, and, provided Congress, 
in a moment of forgetfulness, does not put impediments in 
the way, the sugar industry of Louisiana has a bright future 
before it. And this is not all. The prices of the different 
grades of sugar are markedly in the ascendant. 

If reports are correct, and we believe they are, the planters 
generally have paid the expenses of making and saving their 
crops with the results of the sales obtained on the market, 
leaving almost the whole of the bounty as profit. 

What are the causes of the rise of sugar this year~ '1'here 
are three distinct causes. First, the constant increase in the 
consumption of sugar, in such a manner to-day that the pro
ducing does not exceed the needs of the people, a general 
canse which apparently will remain permanent. 
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Another cause, incidental in its nature, is that the Cuban 
supply, having been exhausted, brought no competition 
against Louisiana sugar when they were placed upon the 
markets. 

Finally, the third but not least cause is the fact that the 
sugar growers have made this year, sugars of the first quality, 
instead of leaving to refiners to make them more marketable. 
In so doing, they have been able to deal directly with the 
wholes~le grocers, and thus compete with the refiners. 

Such "is to-day the situation; it. is certainly most encourag
ing. With good and economical management on the part of 
the producers, this situation can be maintained for years to 
come; which will eventually double in this State the sugar 
production. Once there, we will he masters of the situation, 
and we will have nothing to fear from Congress. 

---:0:---

RAINFALL FOR APRIL, 1893. 

(FROM REPORTS TO WEATHER SERVICE.) 

Stations. Elev. Ft. Inch. Stations. Elev. Ft. Inch. 

HAWAII- lVIAUI-
Waiakea __________ 50 20.74 Waikapu __________ 600 4.67 
Hilo Town. __ . ____ 100 19.81 Kula - -- .. -----. --- 4000 2.84 
Pepeekeo ____ . _____ 100 14.30 Haleakala Ranch __ 2000 1.57 
Honomu __________ 300 16.94 Kaanapali . ___ .... __ 15 2.02 
Honomu ____ . _____ 950 18.09 LANAI-
Laupahoehoe 10 16.33 Koele _ . ___________ 1600 1.57 
Laupahoehoe. _____ 900 19.82 OAHU-
Ookala - . --- --- --- 400 14.96 Punahou --- ---- -- 50 2.il2 
Paauilo . __________ 750 8.24 Oahu College. _____ 80 2.25 
Paauhau __________ 300 5.31 Honolulu (City) ._ 20 2.23 
Paauhau . ___ . _____ 1200 5.19 Kulaokahua _______ 50 2.12 
Honokaa ____ . _____ 400 4.93 King St. (Kewalo)_ 15 1.76 
Kukuihaele _______ 700 4.19 Kapiolani Park __ " . 10 1.76 
Waipio _________ . __ 30 3.55 Makiki. ___________ 150 2.85 
Niulii . _ . _ . __ . ___ . _ 200 4.64 Manoa. ____ . __ . ___ 100 3.00 
Kohala. ___ . ___ . ___ 350 6.89 Insane Asylum ____ 30 2.71 
Kohala lVIission. ___ 583 6.'.13 Panoa ------------ 50 2.'.13 
Waimea -- -- --- --- 2730 1.84 NUllanu. __________ 250 4.32 
Kuilua ____ . _______ 900 1.55 Nuuanu (Elec. Stn) ·105 6.73 
Holualoa - -- ---- - - 1200 4.37 Nuuanu ____ . _____ 735 9.00 
Kealakekua _______ 1580 4.93 Nuuanu, Luakaha, 850 12.57 
Naalehu -- - - --- -- - 650 1.98 Ahuimanu ________ 350 11.36 
Pahala ____ . _______ 1100 1.84 Kahuku .. _ . _______ 25 3.39 
Volcano Road _____ 2·170 19.83 Ewa Plantation ____ 60 2.47 
Olaa . _____________ 1950 24.34 KAUAI-
Kapoho ________ . __ 50 11.88 Lihue ____ . ________ 200 1.81 
Pohoiki . __________ 10 9.69 Kilauea ___________ 5.94 
Pohoiki . ____ . _____ 600 12.35 Hanalei . ___ . ______ 12.12 

Makaweli . ___ . ____ 1.98 
Hanamaulu _____ ._ 200 2.84 
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CORRESPONDENCE AND SELECTIONS, 

MANURES AND THEIR APPLICATION. 

To THE EDITOR OF THE PLANTERS' MONTHLY: 

Under the above heading in your March number, you pub
lish a report of a lecture by Professor E. M. Shelton taken 
from Queensland Stl,gar Jmtrnal, upon which I should like to 
offer a few remarks, if your space will permit. For several 
of the Professor's statements appeal' to me very wide of the 
mark, a,nd more lil\ely to mislead than to instruct. 

Speaking of the chief elements for plant growth-nitrogen, 
potasb, phosphoric acid, and lime-he says (page 119) " We 
might draw the line through the last (lime) as it seldom 
appears." That is a sweeping assertion wide of the truth, 
for over the whole field of agriculture there is no more gen
erally applied llHll1ui'e than lime in one or ot,her of its several 
forms, and the hundreds of thousands of tons llsed annually 
over Europe and America. i3 proof enough of the necessity tor 
and the utility of lime. Equally sweepin~ and unsound is 
the Professor's remark on commercial fertilizers-" they 
eventually bring loss, and serious loss, to the man who applies 
them, and they cannot pay their way on the whole." This is 
tantamount to saying that our agricultural ehemists, Ger
man, Fre'.t1ch, American, English, etc., are a body of charla
tans, whose sale object is gulling the struggling agriculturist. 
But as a matter of fact com merci<1l fertilizers, honestly com
pounded and intelligently applied, seldom fail of their mark; 
but fraudulently compounded, as is far too often the case, 
and used by those little skilled in the difficult art of agricul
ture, and with less knowledge of the science of agriculture, 
what wonder that commercial fertilizers are frequently a dead 
loss. rl'he Professor quotes the name of Sir John Bennett 
Lawes, who, he ~ays "stands head and shoulders above all 
experimenters;" but evidently he has not read Sir .John 
Lawes very closely, or he could not have failed to note with 
what advantage he used commercial fertilizers. And, further, 
it might surprise the Professor to learn, that of all Bl'itish 
agricultural chemists, Sir John Lawes has by his experiments 
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and his teaching::; more induced to the use of commercial fe1'- , 
tilizers than a,ny other, and I might almost sa.y all the rest. 

As a proof that commercial fertilizers are not a failure when 
intelligently a.pplied, I will cite here the experiences of two 
excellent farmers, Mr . .Tohn Prout, of 8awbridgeworth, Hert
fordshire, England; and Herr M. von Zimmerman, of Ben
kendorf, Saxony. 

The former for over twenty years cultivated 450 acres of 
stiff clay land, manUl'ing entirely with commercial fertilizers, 
and during that twenty years by his intelligent husbandry, 
doubled the value of bis property as estimated by two noted 
land a.gents. Also on the a.uthority of the late Dr. A ugllstus 
Voelcker, chemist to the Royal Agricultural Society of Eng
l.md; he not only maintaitaed the inherrent fertility of the 
SOlI but inereflsecl it. The cOllcl ueling words of Dr. Voelcker's 
report are-" I can see no reason why, with this system of 
manuring ill1cl an occasion::t\ dead summer foUm,v in order to 
give a thorough dearing to the land, :Mr. Prout should not be 
able to grow· \-"heat 01' barley profitably for an indefinite 
number of year::; without injury to his land." 

In the case of Herr M. von Ziml11erm(1,n the experience of 
manuring witb unly chemical manures, on a loamy soil, was 
extended over thirty years, and not until just the close of this 
long period did the yields show a slight falling off, owing, 
not to lessened fertility but to chemical change in the con
sistency of the soil, whereby it was rendered very difficult to 
work. 

In respect to the application of manures, Professor Shelton 
says, (page 122), "About ploughing in manures the general 
practice is to be condemned. If you plough them in you 
bury them (l,t the bottom of t.he furrow in lumps. The 
manure ferments and will give next t.o no results the first 
season." Here again the Professor is in direct opposition 
with the best known practice, and his conclusions are radi
cally wrong, else the teaching of centuries and the practice 
of t.housands of excellent agriculturists go for naught. It is 
not true to assert that ploughed under manure will not fer
ment, and that next to no results will be 2"ot the first season. 
Admitted farlll dung is a slow decomposer, but we have 
moisture in the dung and heat in the soil to bring about de-
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composi~ion and the more rapid evolution of carbonic acid 
gas from the decaying organic. matter than would be likely 
with manure lying near the surface. For then there would 
be ~L too rapid evapol~ation of moisture, and with an increased 
heat there would be a, process of com bustion rather than of 
rot, and, unless a pl.enteous rainfall, an escape of ammonia 
through the too slight covering of earth. 

If we take note of the practiee of market gardeners, who 
as a body use more dung pel' acre than any other class of 
agriculturists, we shall not find them spreading it on the sur
face and" simply harrowing in" but applying it, in a well 
rotted condition, direct to the roots of plants where possible; 
invariably ploughing or digging under, and not infrequently 
seeding directly on top of the dung. The extraordinary re
turns mcll'ket gardeners have to get from the soil, to pay their 
excessi ve rent cLl1d labor bills, etc., call not only for large 
dressings of manures but also the best forms of application. 
But 011 page 124, the Professor sanctions the "ploughing in" 
of green crops evidently allow.ing tha.t they will ferment and 
rot: cLnd if they. why not also dung ~ 

Fmther he says of this green crop, "let it rot on the ground 
sooner than plougb it too soon. It is better never to plough 
in ,,1 green crop than to plough it in before everything is 
ready for it." Now, wha.t., 1\11'. Editor, is this ~ Surely so 
much nonsense. What does the Professor mean by not 
ploughing in a green crop befpre everything is ready for it. 
I have yet to Jearn that anything has to be got ready; ~nd 
the proper time to plough in anyone of the ordinary green 
crops is certainly at the beginning of the flowering stage. 
And contrary to the Professor I say, better plough under in 
advance of the flowering stage than leave your crop to rot on 
the ground. If the Professor had ever experienced the diffi
culty of ploughing under? hea.vy green crop that wa::; laid 
and partly rotted, he would be slower to offer such foolish 
advice. 

Again, on page 124 he says, ~'Farmers often make mis
takes" (true enough). "They plant such crops as rape, rye, 
and others, a,nd plough them in and get a benefit therefrom. 
r.!'hey at once j u m p to the concl usion that they have added 
to the fertility of the soil, but they have only altered the soil 

• 
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physically by loosening it." Indeed! 'Veil, I beg to assert 
they have done so much more. Apart from the benefit of 
phosphoric a~id, potash, magnesia, lime, etc., in the tissues of 
the plant in a more readily soluhle form than in the earth
the which is not, of course, a direct addition of fertility, there 
is the direct fertilizing addition of a large quantity of car
bonaceous matter for the production of carbonic acid and 
orgalli'c humus, two of the chief essentials towards soil fer
tilizettion. Of course there eannot be any doubt with our 
present day knowledge of the superior benefits to be deri ved 
from the ploughing under of leguminous crops in preference 
to any of the gram ill em, cruciferm, etc., but the chief 80urce 
of benefit lies, as we all know now, in the great gain of 
nib·ogen. 

I would like to make further comment on some other of 
Professor Shelton's remarks, but in what I have already said 
on the more prominent of his contentions, I think I have 

. overstepped tbe bOllnds of your space and therefore will not 
trespass further. I am, Sir, yours very faithfully, 

. THOS. W. GREIG. 
---:0:--

KAINIT IN THE STABLES. 

To THE EDITOR OF THE PLANTERS' .MONTHL Y : 

Will you allow me space to point out what appears to me 
an errol' in your April issue, page 165, wherein the price of 
Kainit (at Baltimore) is quoted as only $9.00 per ton. This 
seems to me Illuch below price for a genuine article. Kainit 
of 22 per cent. sulphate of potash ;ould contain 12 per cent. 
of potash (K 2 0.), and this at America.n stations is valued at 
from five to six cents per pound. At 5} eents per pound on 
above basis the price pel' ton would be $13.20. At $9.00 per 
ton the price per pound is not quite four cents. There are 
several low grade forms of potassic !::ialts often pawned off on 
the unknown and unsuspecting farmer, such as Kie.serite, 
Carnallite, Grugite, and a .very great favorite for addition 
with manure merchants is common salt. Why potash salts 
are so variable in results in the hands of the agriculturist ,is 
on account of gross adulteration. Yours faithfully, 

'fHOS. W. GREIG. 
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TEA CULTURE.-P ART L 

To THE EDITOR OF THE PLANTERS" MONTHLY: 

The tea plant, although a very hard one and grown in 
mallY different kind, of soil and climate, is grown to best ad
vantage on a good, strong soil and warm, equable climate. 
The soil that suits the tea bush is a rich, friable loam of con
siuerable depth, having an open subsoil to allow the long tap 
root to go down far enough. A good surface soil is not so 
necessary in tea as coffee, as the tea bush is not so much of a 
surface feeder, its roots going well down into the subsoil. 
The climate should be moist and warm, the thermometer 
coming pretty close to 100 degrees during the day of the hot
test season, and not to go down below 45 degrees during the 
night of the eoldest. A rainfall of not more than 100 inches, 
well distributed thronghout the year with a fair amount of 
sum;hine to make the bushes flush, is essential. 

Under the a.bove mentioned circumstances, the tea bush 
will go on flushing from one year's end to the other, as is the 
case in Ceylon, but in Japan, China and Northern India, 
where there is more or less of a cold season, the bushes stop 
flushing during that time. The lay of land for a tea estate 
is low undulatitlg land, but the bushes grow equally well on 
steep hill sides and also on flats if water is not allowed to 
stagnate; for the benefit of the morning sun an eastern ex
posure is preferable. In planting ant a tea estate great care 
should be tal\en in selecting good seed, as' the value of the 
estate greatly depends 'On the fat of its bushes. For an estate 
at a low elevation, Indian indigenous seed is suitable, as the 
indigenous plant is superior to that of the Chinese plant as it 
flushes oftener, its leaves are much larger and not so liable 
to run hard in wet weather, and it also produces a more 
pungent tea. In Ceylon, the indigenous tea does well up to 
3000 feet elevation, above that a hybrid plant is best, as it 
maintains a little. of the hardiness of the China plant and also 
some of the qllalities of the indigenous. 

rl'he indigenous bush is much larger than the China one, 
and the color of the lea ves is m llch lighter and softer. The 
indigenons bush should be topped higher than the China one, 
as the side branrhes eome out higher up and give the bushes 
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more of a stem, whereas the China bush has very little of a 
stem, the side branehes coming out tL little above the surface 
of the ground. Among the first things done in opening ont 
a tea estate is to select a good place for a nursery anel get it 
laid out in beds of three or fOllr feet broad. well trenched, 
and prepared. The seeds should then be put in (1,bout three 
inches apart all over the beds, and watered every day if 
necessary f01' six or seven months, when the young plants 
should be large enough for planting out in the field. When 
felling the jungle, the trees should all be cut down except on 
places exposed to winds w bere a belt can be lefL us a ki ncl of 
shelter. Shade is not required for tea like coffee, as the tea 
bush can stand a good deal of snll. 

Having cut down the jungle the next thing is to burn it off, 
which can be done on the first favorable opportunity; then 
for convenience a few roads should be made thronghout the 
clearing, and also drains, if nec.essary, at about thirty feet 
apart across the face of the hill to save wash ill rainy 
weather. The clearing can then be prepn,rec1 for planti 1Jg" by 
first lining it and putting in pegs where holes are to he cut, 
having lined it all ont and put in pegs at 4x4 feet in good 
land and less in inferior land, holes shonld be cut about 
eighteen inches deep by eigh: een iu(:bes wide at top, if the 
soil is hard or stiff, in free open-soil smaller holes will Llo. 
The holes should be allowed to remain open for it ~week or 
two, then fill in, taking care to keep out st(}ne~, and abo to 
put the black surface soil iuto the bottom of the holes. the 
first fa.vorable planting weather shon»d he taken for putting 
the plants out. When planting, cnre should lle taken that 
the tap root of the plant is not put in (,rooked, if the plants 
have very long tap roots it is better to ent them a little than 
put them in crooked. . 

Ceylon, March 17, 1893. J. A. HUNTER. 

(To lJe CUlltil/lled.) 

---:0:---

Every inch in width of good dOllble lenther helting, travel
ing at 500 feet pel' minute, will translIJit I-horse power, anel 
every inch in width of good single leather belting, traveling 
at 800 feet per minute, will transmit I-horse power. 

,I 
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THE SUGAR INDUSTRY IN QUEENSLAND. 

A special correspondent of the London Ttmes recently fur
nished to that journal an interesting letter, Teviewing with 
considerable elaboration the pre~ent eOllclition and prospects 
of the Suga,r Industry in Queensland. This contribution 
from Anstmlia, says the Demerara .Al',qosy, is one that might 
adv<1,ntageonsly engage the attention of sugar cultivators 
here, and had space permitted we should have liked to repro
duce it in its entirety. However, that being impractieable, 
we must perforce content ourselves with summarizing the 
salient feature of the A llstl'alian writer's description of cane 
cultivation in thi~ part of Austl'alasiiL. rl'o begin with, the 
historic interest ""hich the correspondent claims as attaching 
to the Queensland sugar industry is, tba,t its battle for exis
tence means fighting the question of the development or non
development of tropical Australia. But thel'e is another and 
more im mediate and pl'aetiea I aspect, affirmed to be the field 
offered there by sugar at the present moment for the employ
ment of English labor, intelligence, and capital, "such as is 
rarely presented by tLgricultural enterpl'ise." The aim of the 
article is to disseminate a knowledge of the existing condition 
of things in Queensland. As to the past, we learn that the 
old system of sugar cultiv~Ltion concentrated a1l the interests 
in a few hands. The same man was planter, mill-owner, and 
manufacturer. Cultivation was expensive, manufacture un
seientifi~, and mill-owning often supremely unhusiness-like. 
For a time prices 'were so high that Llothing mattered; suga,r 
wa~ looked upon as ct golden harvest for which men had only 
to scatter seed in order to he riehly rewcU'c1ed. There was a 
trausition period in which speculative capital was largely in
ve~ted. Then cn,me the darkness of adversity. Priees fell, 
estates purchased in expeetation of old valnes were found to 
be immensely oveJ'-eapitalized; the uncertainties of colonial 
labor legislation, added to ail the other difficulties with 
which embarrassed pl:tnters were endeavoring to deal, proved 
too Il1llch for the sy~tem, and the sugar industry went more 
or less literally through the BeLl1 kruptcy Court. From the 
public point of view. the result has not been altogether re
gretaLle. Indivichmls were ruined; the industry has ben-
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efitted. It has been brought out of the fantastic. region of an 
El Dorado and set solidly upon its feet on the sober ground 
of remunerative enterprise. 

The new system. we are told, rests on the basis of recogni
tion "that planting can be carried on much more economi
cally upon a small scale than it can upon a large scale, while 
manufacture is better and more profitable with the resources 
of a considerable capital at command." Such is the theory 
by the working out of ,whieh the Times correspondent de
clares the Queensland sugar industry has been revived and 
set upon its feet again--a system whieh while it has some
thing of the Central Facto!"y element about it, we take it 
more closely resem bles the peasant euIti vation that the late 
Mr. Wm. Russell endeavored so zealously to promote in this 
colony. The field laborers of Queensland are the Kanakas, 
islanders from the South Seas. On H, plantation of a thous
and aeres in extent, the usual proportion of these people is 
one to every five acres; but a farmer holding a tenth of that 
area will only em ploy ,L Kalla~m to every ten acre::;. Thus 
" the labor bill is at once reduced 50 per eent., and the expen
sive item of supervision is altogether abolished, with the re
sult that the farmer can afford to sell cane to the mill more 
cbeaply than the mill-owner can grow it for himself." Ten 
men under the new. are holding land which under the old 
system was held by the planter alone; so that economically 
and politically the latter has definite advantages which it is 
matter for surprise have not been recognized before, whilst 
the improvements of modern machinery, and the substitution 
of scientific manufacture for rough-and-ready, rule-of-thumb 
methods, having created a position in \'vhich the mill-owner 
has no place. The planter and mill-owner who grew all his 
own cane and made all his own sugar is becoming a figure of 
the past. The basis of future suecess IS the principle of small 
growers and large mill-owners, and from end to end of the 
sugar district the transition is described as working itself out 
in various ways. The Milaquim Refinery at Bundaberg, one 
of the largest and completest in Queensland, works entirely 
on juice bought from fanners, and pumped into the mill from 
tanks fed by many miles of under-ground pipes, no juice being 
paid for which is not received. But the disadvantage of this 
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system is that it leaves the material item of crushing still in 
the hand of the unscientific farmer. Therefore a::; a rule 
central mills prefer buying the canes, and keeping the whole 
of the manipulation in their own hands. T1,en the corres
pondent says :-

In the north, on the cleared scrub-land of the Herbert river, 
the system of small farming is in full activ.ity. Here selec
tors, livjng upon loO-acre Government lots, are growing cane 
with great success for the neighboring mills. Amongst sev
er<11 into whose accounts I went with some care, I found that 
the ITIan "vho was least well-off had cleared 100 acres of land, 
of which 70 acres were under cane, and that he was making 
an income of about £800 a year, with working expeuses of 
£500. He had started originally as a ploughman, without 
any capital, and, ill addition to his land, now possesses a very 
good two-storeyed house and all the horses and implements 
necessary to the cultivation of his farm. The others were in 
very similar position, with incomes varying up to £],500, and 
working expenses t.o £1,000. The proportion between work

.ing expenses and gross receipts was generally as five to eight. 
All of these men started as laborers, and have worked up to 
theil; existing positions within periods of from ten to twelve 
years. 

These small farmers are satisfied, but it i::; only since they 
took to sugar that these results have been attained. They 
are under a five years' contrach with the mills of the big 
plantations to supply as much cane as they can grow. Price 
of cane varies from a minimnm of 8s. per ton standing in the 
field, to 13s .. per ton cut and delivered at the mill. In the 
north the average is lOs. a ton for standing cane, and cutting 
(l,nd delivering runs from 2s. 3d. to 2s. 6d., contract rates. So 
satisfied are the mill owuers on the Herbert river that canA 
grown for them at these rates is cheaper than their own cul
ti vation, that they are now cutting their plantations up into 
small holdings and offering them to tenants willing to engage 
in cane growing under similar contracts. In an open flat dis
trict where the rainfall is irregular, the small farming system 
seemed less likely to be successfully carried out. There the 
big planta.tions had availed themselves of facilities for artifi
cial irrigation, and millions of gallons of water are daily dis-
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tributed over the fields by centrifugal pumps, the net profit 
from irrigation being scarcely less than £8 an acre. Yet 
here, again, the system of small farming is recognized as the 
best, and the pI an is being adopted of setti ng up cen tl'nl 
pnmps and hiring out the water at so much an acre. The 
system has been carried "to its farthest expression ." at Mac-

. kay, a district which has won the proud title of the" cent.re 
of intellect" of the industry, and peasHnt proprietors working 
their own plots with the assistance of their wives and chil
dren are doing well. The Government acl vancecl the ca.pital 
for North Etou Central Mill on the nndersta,nclillg that none 
but white labor should be employed, and this factory is now 
almost exclusively supplied by cane grown on the new plan. 
One man cannot profitably work more than 30 or 40 acres, 
"and so far only married men whose fnmilies supply the 
cheap and reliable labor eisewhere obtained from the Ka
nakas, have succeeded." But while cane-growing by white 
labor establishes a peasant proprietary, it has the disad van
tages of forcing Vi7 0rnen and children to hea,vy labor in the 
fields, of restricting the area to the quantity one man can 
cultivate for himself, and of preventing the establishment of 
a yeoman or gentleman-farmet' class. Colored raees not 
being allowed to own lHnd in the colony: peasant proprietors 
are necessarily white. Chinamen and Kan<1kas, however, are 
beginning to grow cane on a small scale on leasehold. The 
agitation maintained against colored labor on the assumption 
that its introduction throws the white workmen out of em
ployment is set down in the article under notice as a neady 
exact parallel, economically speaking, to the anti-machinery 
agitation in the mother country in the beginning of the cen
tury. There are social and political objections, of course, but, 
putting aside what he calls the moral aspeets of the question, 
the writer enters into figures to show that in a material sense 
none has more to gain from the development of the sugar in
dustry than the white laborer. 

With regard to the profit of manufacture, the case is taken 
of a mill turning out 2,500 tOllS of sugar. 'l\velve years ago, 
the place was a da.iry farm employing 8 permanent hand::,;. 
'ro-day it supports 212 whites and 420 South Sea Isla nelers ; 
the whites are cha.rged wages, and rations at 5s. a week, the 
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Islanders are estimated at 15s. a week. rrhe cost of manu
facture is £7 15 9 per ton, and the pric~ realized at the wharf 
in Sydney £11 15 O-a net profit of nearly £4 over working 
expenses. Sugar-~llaki ng is becoming every day more scienti
fic and less a profession for a,mateurs. It is claimed that the 
figure8 as given above prove that for the mill-owner acquaint
ed with his business satisfactory profits are to be made; "the 
mill-owner who doeR not know his business remains free to 
fa,il and to declare that there is no longer a living to be made 
out of sugar." The profits of the cane-grower are calculated 
on the basis of 13s .. and uncleI' this head two sets of figures 
are supplied, in one ea,se relating to a "gentleman farmer" 
(cL verson in the position of an employer and who does not 
give his own personal labor) and in the other relating to a 
pea.sant proprietor or leaseholder employing no labor outside 
his own family. The results of six years' working of a farm 
of lOt) acres, GO under erop, stand thus :-N et profits, £~)1S ; 
horses ancl pla.nt £200 ; land £500; crop estimated to produce, 
net. £272-£1,890. Another case of a gent.leman-farmer at 
Maekay, starting with £700 borrowed capital, was that at the 
end ot seven years (in the first of whieh he worked himself) 
he found himself with SO acres rich land uncleI' cane, a good 
house, the loa n repaid, and £2,000 in the bank-" a. better re
sult than can he hoped for by many of the younger sons of 
clergymen and other professional men as the outcome of ten 
years under the ordina.ry conditions that oifer themselves for 
tbeir accepta nee," and I;Y bich the writer asserts demands no 
exceptiollal abilit.y to achieve. He says:-

Cane-growing demands \'vork. It does not demand of a man 
that he should be a gellills. a hero, or an athlete. It does 
demand that he shall be mentally, morally, and phy~ically 
sound. The average good fellow who feels himself scarcely 
qualified to face the fierce competition of an older country, 
but is prepared to do his duty according to the catechism de
fillition, may do very well. The average loafer anel tippler 
and young man who expeets his plums to fall ripe into his 
mouth will do no good. Tbere are modest fortunes to be 
made. There are nOlle to be lounged into. 

As to the peu,fient proprietors, Mackay district is taken as a 
fail' illustration of what holds good generally. North Eton 
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• 
Mill owners let land under three sorts of IAases-lst, farmers 
recei ve market price (say 13s. a ton) for canes and pay £1 a.n 
acre for the land; 2nd, fanners contract to supply cane at 
lOs. 6d. a ton, the difference between that .and market price 
being accepted as royalty in lieu of rent; and 3rd, for scru b
land (i.e. bush) a royalty of Is. a ton of canes instead of rent. 
Figures are given of results of five years' work by a family 
taking up forty acres, viz:-l,560 tuns cane, at 13s. £1,014; 
expenses, £573 170, rent, £200-clear profit after living five 
years £240 3 0, besides house and horses. Food and clothing 
is put down at 30s. a we~k for the family: "It is essentially 
the poor man's country. Meat, bread and vegetables, are so 
cheap that a man lives largely with three meat meals a day 
and other small luxuries at a cost of about 5s. a week." The 
gist of the Times' representati ve's investigation is that nothing 
appears to be wanting for the development of the country but 
labor and capital. Allow these to come in unimpeaed by 
prohibitive legislatIOn, and the future can be confidently 
forecast. 

---:0:---

OUR INSECT FOES. 

(From the Barbados Agricultural Gazette.) 

The avocations of the planter bring him into closest con
tact with nature, and it is an important part of his duty to 
observe her methods, and investigate her secrets. But it is 
to be feared that too many agricUlturists perform their duties 
in a perfunctory manner, ignorant of the processes. going on 
around them, going about their routine work with eyes closed 
-absolutely blind to everything which is not especially con
nected with those things, which habit, alone, has taught them 
to consider as their own business. The influence of habit is 
powerful, and rapidly converts men into slaves of routine. 
To counteract this tendency of habit-even of habits that 
were originally useful,-nature now and again sends remind
ers, that by the swea,t of the brow-by thought and action 
alone-can her secrets be laid bare, and her store hO\1se 
opened. Nature will not allow us for too long a time to 
work in a smooth groove; suddenly she raises a difficulty, 
and benificently taxes our energy aud our intellectual powers 
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until we grow wise enough and strong enough to overcome 
it. And often, t90, the strength so gained helps ~s on to new 
victory and unthought of achievement; for all healthy pro
gress is the fruit of successive and intelligent effort to remove 
error or dispel ignorance. 

Every plant which has been, or may be pressed into the 
service of man, brings with it a new, difficult, some vigorous 
insect foe, unheeded so long as the particular plant was un
cultivated, but which increases with the artificial production 
of its food. Parasites infec;:;t the animal and vegetable king
dom" creature preying upon creature, as if the habitable 
world were one great insatiable maw; indeed, we ourselves 
are parasites, privileged to kill and to eat, and to bring all 
created things into our service; and, when gO brought, we 
immediately wage war on all parasit.es that prey on them, 
and are inimical to our interests. Our sugar cane is no ex
ception from the rule, and it certainly seems to have a good
ly array of parasitic foes whose taste for sweet things equals 
our own. The only way of dealing with these things is by 
constant and careful observation of the methods of nature. 

We must imitate her, follow her lead and obey her recepts ; 
and let it be understood that nature readily yields her f:>ecrets 
to the diligent student and faithful enquirer. Amongst her 
wild children nature never allows excess-no one tribe is 
allowed to increase at the expense of another-but equili
brium is maintained. When civilization and artificial meth
ods step in, this balance is destroyed; for our own use we pro
pagate extensively some plant, and pari passu with its increase 
its parasites multiply, because we have supplied them with 
an abundance of their favorite food. Nature's law has been 
interfered with, the balance has been destroyed, a particular 
food bas been artificially increased, and, consequently, the 
creatures which it sustains. 1'he remedy consists in further 
inte1ference wtth, but still exact copying of nature's own 
methods. We must encourage the increase of those friendly 
creatures which prey upon the particular foe. This is a very 
simple thing to understand, and yet, somehow, men have 
ta.ken a long time, even in scientific England, to understand 
it" for while taking steps to increase their crops, and, conse
quently, the food su?ply of insects and mice, English agricul-
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turists have blindly allowed the friendly birds which feed 
upon these creatures to be wanton ly destroy~d. 

In Scotland the destruction of birds of prey has allowed 
moles (mice) and ring doves-birds remarkable for their in~ 
satiable voracity-so to increase as to render it almost im~ 

. possible to grow cereals profitably. The wanton destruction 
of birds has been carried to so great an extent in the north~ 

ern country as to produce serious evils. 
With us the case is somewhat different We do not, for 

the mere sake of destroying, shoot or poison our industrious 
grub-destroying blaek-bird, and string him up as an offender, 
as the English and Scotch do their kestrels and owls, but at 
the same time we show him no special favor, ancl give him 
only half-hearted protection; indeed, we are for the most 
part ignorant of his value. We tolera:te him, and that is 
about all. Time is now when his value should be recognized, 
and steps taken to increase his numbers, for black-bird bat
talions are needed now more than ever to dimini8h the in
creasing foes of the succulent sugar cane, which it is our aim 
and Glnr object to grow. And let it be remembered well that 
the more succulent and juicy we make it, the more will those 
creatures increase that feed on its rich juice:::;. We cannot 
retrograde. We mnst grow canes juicy and !iweet; but at 
the same time must call to our aid those auxiliaries which 
nature herself has provided. 

N or must we forget the enemies of our auxiliaries-for 
while those enemies, as tor instance the mongoose, may be 
useful in certain ways, yet if allowed to unduly multiply, 
and to prey upon friendly creatures, like black-birds and 
black-headed sparrows, they, undoubtedly do us grevious 
·hal'm, and indirectly encourage the increase of insect ene~ 
mies. 

The Barbados sportsman, too, may be directly responsible 
for the periodic increase of grubs, caterpillars, and other 
pests which infest and shorten our crops. The wild plover is 
a voracious feeder on insects, and were he allowed, when 
weary and hungry after his long ocean flight, to rest his 
wings for a few days and to fill his empty stomach with in
sects, he would materially lessen their number at a period of 
the year most critical in the life of the cane. A little hospi-
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tality to these foreigners might matel'ially assist Nature in 
preserving' her halance; but then what would become of the 
sport ~ Nor is it to be expected that the unproven case of 
the plover \,\'ill have more weight with our Peter-gunners 
than the mass of evidence in favor of British birds of prey 
lms had with unbelieving ga.me-keepers. But still it might. 
advantage us to shoot one plover, and to examIne the contents 
of its stomcLch. Vi.' e should find reiterated evidence that the 
operations of nature cannot be interfered with UJW~ impunity. 

It has been calculated that if unchecked, insects would lll

crease by a sort of geometrical progression, and fill, within 
the space of a few months, every inch of space upon the face 
of the globe. 

It has ljeen estimated by Reamur that a single aphis, which 
Ii ves only fur a few weeks, COll ld, if destructive ageneies were 
withdrawn, be the progenitor of no less than 5,904,900,000 
individuals: the unrestra,ined increase' for 200 days would 
reach to marvelous figures-indeed, according to Professor 
II uxley's calculations, the descendants of a single aphis 
would, in 300 days-if restraining influences were removed
amount to sueh an enormous weight as to leave no room for 
motu or any other creature. 

'1'he8e stupendou:-3 facts we publish elsewhere with the hope 
of enlisting the sympathies of our readers on the side of the 
friendly creatures that Nature has given us as auxiliaries, 
and without whose aid we could never cope successfully with 
our myriClds of insect foes. 

vVe shall do well to follow in the footsteps of Nature, and 
endeavor to maintain, so far as our artificial methods will 
allow, her regulating balance. At all events, to interfere 
with it as little as possible. 

--:0:,--
It is not the incompetent man who canses boiler explosions; 

it.is carelessness. lack of fea,r, lack of inspection and proper 
repairs. A new man at the firing is nsually nervous and very 
careful to keep plenty of water. A good boiler, properly clean
ed, with plenty of water in it, is never dangerous unless the 
water foams, when the engine should be shut down at once, 
part of the water blown out from the top, fresh water pumped 
in and more blown out, until it stops foaming. 
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CLOVE CULTURE IN ZANZIBAR. 

[REPORT OF CONSUL PRATT, IN TROPICAL AGRICULTURIST.] 

Zanzibar is noted for being the principal source of the 
world's supply of cloves, and a report on the cultivation of 

. this article of domestic economy may prove of interest. 
When spealm1g of Zanzibar, we include the islands of Zan

zibar and Pemba, three-fourths of the entire crop of cloves 
being produced in Pemba. '1.'hose grown on the island of 
Zanzibar are reckoned of superior quality and command the 
better price, but this is probably due to the fact that the 
owners reside there, and can thus give their affairs the ben-
efit of direct supervision. . 

Certainly the conditions for theil1 successful cultivation are 
most favorable at Pemba, whel'8 the rainfall exceeds that of 
Zanzibar, but the management being left to careless over
seers, the result is the cloves are imperfectly cured and (but 
little care being observed in handling) are frequently mar
keted in an inferior condition. 

'fhe clove-tree was first introduced into this country by the 
then Sultan, Seyed Said bin Sultan, about the year 1830, 
since which time its cultivation has gradually extended, until 
it is now the chief industry of the islands. 

The industry received a check in 1872, the date of the great 
hurricane. At least nine-tenths of the trees were destroyed 
at that time, so the larger part of those now standing are of 
new growth. 

A peculianty of the clove-tree is that every part is aroma
tic, but the greatest strength IS found in the bud, which is 
the" clove" of commerce. The finest quality of cloves are 
dark brown in color with full, perfect heads, free from 
moisture. 

In the cultivation of the clove, the first thing to be done is 
the starting of the shoot. The seeds are planted in long 
trenches and kept well watered until after sprouting. In the 
course of forty days the shoot appears above ground. They 
are carefujly watered and looked after for the space of two 
years, when they should be about three feet high. They are 
then transplanted, being set about thirty feet apart, and are 
kept watered till they become well rooted. From this time 

• 
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the young trees require only ordinary care, though the best 
re~:mlts are obtained when the ground about the trees is well 
worked over c.wd kept free from weeds. 

The growth of the tree is very slow, and five or six years 
are required for it to come into bearing, at which time it is 
about the size of a.n ordinary pear-tree, and is usually very. 
shapely. It is a pretty sight to see a young plantation just 
coming into bearing. rl'he leaves, of vari.ous ::;bacles of green 
tinged WIth red, serveto set off the clusters of duUred clove 
buds. 

As soon as the buds are fully formed and assu!1ie this red
dish color the ban'esting corn menees, and is prosecuted for 
fully six months at intervcLls, since the buds do not form 
simultaneously, but at odd times throughout the said period. 
The limbs of the trees being very hrittle, a peculiar fa Llr-sicled 
ladder is brought into requisition, and the harv8stir~g proceecls 
apace. 

As fast as collected, the buds are spread ant in the sun, 
until they assnme a bro\vnish colo!', when they are PLlt in the 
storehouse and are ready fo1' market. 

A ten-year-old plantation should produce an average of 20 
lbs. of cloves to a tree. Trees of 20 years frequently produce 
upwards of 100 Ibs. each. 

The present season, eommencillg with J llly, 1SS!), is very 
favorahle, and the crop will exceed that of any previou:3 sea
son. It will, in all probability, amount to 13,000,000 Ibs., 
averaging a local valLle of 10 cent::; pe\' lb. 

The Sultan derives no inconsiderable portion of his revenue 
from this source, since the duty is levied at 30 pOl' cent. ad 
valoJ'em, th IlS plaei ng to the Sn ltan's (j)'ecli t for the present 
year nearly if not quite $400,000. 

Besides the dove btl ds, the stems are a Iso gatherod, and 
form an article of com me1'ce, com manding about one-fifth of 
the price of cloves, ancl lmving auont the S~Lme percentage of 
strength. To this CllTnmstance is due the fact that ground 
cloves can frequently be purchased in the market at a lower 
price than whole cloves. 

For the past 15 years the cultivation of cloves has been the 
chief occupa,tion of the Ara.b planters, and has alw(1,Ys netted 
good returns. It seems probable that it will continue to be a 
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profitable crop, since t,he consumption of the article appears 
to keep pace with the inevitable inerease of production. 

Up to the present time the plantations have been wOl·ked 
by slave labor at comparatively small expense; but with stop
page of sla.ve supplies from t.he mainland, greatdiffieulty will 
be experienced by the planter;; during harvest time. One result 
will be an increase in expenses; but what the plan tel'S have 
most to fear is that the curtailment of the labor supply will 
entail a direct loss by rendering it impossible to harvest the 
crop until after it has blossomed, when it would be nnfit for 
the uses of eom m erce. - Oil, Pa£nt and Druy Reporter. 

---:0:---

REPORT ON OOFFEE LEAF FUNGI. 

JAMAICA, 28th January, 1893. 
To the Honorable Oolo'm'al Secretary. 

Sm :-1 have the bonor to inform you that I visited M(1,I1-

chester to enquire into statements that were made that cofree 
shrubs in some places were dying in consequence of being at
tacked by (:1, leaf disease. 

On enquiry, the I-Ion .. J. P. Clark, and Messrs. Braham and 
Fitzherbert infol'med me that the coffee sbruhs on their es
tates were not suffering from disetLse. 

I rode through the Broh:enhurst Coffee fields belonging to 
Mr. Wynne and found that the leaves on most of the shmbs 
were spotted through the growth of a sbLlkeel yellovvish fun
gu~ quite evident to the naked eye; anel <lgreeing with the 
description given of 8t£lbum .ficwiduIII by Dr. M. C. Cooke, a 
",vell known writer on Fungi. This fuugus was plentiful not 
only at Brokenhurst but elsewhere on settlers' coffee, and is 
probably abundant in Manchester. It occurs very rarely in 
the Blue :Mountain districts, ,and there apparently only at 
low elevations in damp, shady places. 

I attribute the extent to which this fungus has sprea.d in 
M::Lllchestel' to the partial shade which is found favorable to 
the growth of coffee in that district. In the Blue Mountains 
where the shrubs are exposed to the full sunshine the fungus 
has not the same opportunity of development. 
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This fnngus, 8tilbum fiavhlwn, cloes not appear to me to do 
any great damage to the eoffee, and it would scarcely be 
worth while to apply any remedy. 

Another f!lngal. disease \vhieh had attacked leaves sent to 
me from Manchester has the appearance of a fine spider's web 
on the nnder:,;ide of the leaf, and continued down the stalk to 
the twig. When the under surface of the leaf is nearly 
covered, the leaf drops, hut continues to hang for some time 
by the fll ngn~ t.b read. 

I found this disel\,se in one place only, and was informed 
that it had been knmvn there for tvvelve or thirteen years, 
and that during t.hat time it bad spread through about half 
an acre of coffee on a plantation of five 01' six acres. From 
eny'uiries made, it appeared tha.t the coffee had been planted 
some years ago ill l'uinate land. Whether care had ever been 
bestowed Oll this coffee field· seemed very donbtful, but at the 
time of my visit" the shl'Llbs showed utter neglect. They had 
been allowed to grow with ihe or six trunks from a single 
root to a beight ot ten or twelve feet. Wherever in the cavi
ties of the limestone rock it berry had fallen and taken root, 
it was aJlovvec1 to grow, so that as ~L rule the :;hrubs were only 
three or four teet apart. Omnge and other trees were inter
mingled with the coffee a,nd all were more or less covered 
with growths of all kinds, fungi. lichens, mosses, 'wild vines, 
wild pines. parasitic loranthaeem, etc. The ground was cum
bered with weeds; and it wa,s surprising that ~ofree could 
grow at all under sueh llnfayorable conditions. 

The fungns has been ic1entiticcl at Kew by Dr. M. C. Cooke 
as Pellicularia KoleJ'Ogu first described hy him from Mysore. 
It has also been notieed in Venezuela. 

I attribute no Importa.nce w'lmtever to this fungus, and 
think it .1 pity that aliLrm should have heen cansell by the 
notices pnhlisbecl in the newspa,pers. 

I may add that 1\11-. Wynne eomplain~ of damage heing' 
done to both coffee c1nd orange trees, by slugs eating away 
the young bark. The slugs lmve been kept down only by 
constant hand picking facilitated by intermingling with the 
coffee banana plants of which the slugs are very fond. As the 
orange trees are chiefly of spontaneous growth, ,md young 
trees are liable to be utterly killed off by the slug~ it is possi-
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bIe that after a few years the amount of fruit availahle will 
be very seriously diminished. Coffee plant,ersin Mancbe~ter 
have reason to be alarmed at the increase of the rH.yages of 
this pest. A writer in Biedermanll's Centntlblatt, It:lSl, states 
,that the potash manure known flS " Kainit" bHS the power 
of destroying caterpillar~, and is harmful to snn,ils. It might 
be well to try the experiment of applying some to the grcJUnd 
round a few coffee shrubs. I have etc., 

W. FAWCETT, 

Director of Public Gardens and Plantations. 

---:0:---

THE SUGAR INDUSTRY IN CUBA. 

'1'he British Consul at 8antiago de en b~L report~ that when 
the Cuban insurrection oroke out in 18GS the\'e were in the 
neighborhood of that place 129 SUg~Ll' estates; to-clay the 
number is 17. Nevertheless, the actual quc1.lltity of sugm' 
produced does not differ from that of 24 yean; ago, the extm 
yield of each individual property com pet1sating for the 
smaller nnmber of estates. In the last three yeurs great im
provements have been made on the larger properties, whieh 
are now supplied with double mills, triple etl"ects, vacuum 
pans, filter presses, and furnaces for burning the green oa.
gasse. Some of the smaller properties, however, whose own
ers have been unable to obtain funds for their illJprovement, 
are destined to gnvlua.lly di~appe(Lr. With the low prices in 
tlw United States only the larger estates can leave a profit, 
and there is no reason why these should not continue to ex
ist, and make SUg,ll', unless prices should decline still more, 
or other unfor~een cinmmsta:nces occur. There is still room 
for more scientific working 0f these estates, but it. is difficult 
to lind intelligent and educated managers find chel11iHts, a.nd 
even really good medlanics for running the machinery are 
very SCtLl'ee. The nmv Budget for eu ba. has, together with 
the i nCl'eased i III port duties, caused considerable a.larm 
among the planter~, and unless changes are made, conse
quences may be very serious, not only to the individual 
planter, but to the island in general. Again, a new indus
trial tax, in addition to that already existing on the agricul-
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tnral part, has -been imposed of 2d. per 100 lbs. of centrifugal 
sugar manufactured, a.nd half tlJat amount on molasses and 
other qualities of sllga.l'. There i:,; also a. new tax on the man~~ 
ufactul'e of rum, and still another imp.ost of £53 per annum 
on eaeh cane-crushing mill on an estate. Great dissatisfac
tion is felt throughout the country, and very few improve
ments, or extensions of (',ultivation or working capa.cities can 
be expected. Coffee aud cocoa cultivation is somewhat on 
the increase, bnt the tendency is to cultivate on very small 
properties, and it i:,; hardly likely that these will ever again 
assu·me la,rge proportions. The cultivation of tobacco has 
not increased, nor is it likely to do so.-London Times. 

---:0:---

INSTRUCTION IN TIlE CULTIVATION OF THE 
GRAPE VINE. 

[JAMAICA BULLETIN.] 

Mr. Thompson, of the Botanical Department, has given de
monstrations on the treatment of mature vines at Collins 
Green, by permission uf S. L. Schloss, Esq., on the treatment 
of young vines H,t the vinery close to the East Lodge, Kings 
House Grounds, by permis:,;ion of His Excellency the Gover
nor. 

Young vine plants of the best English kinds will be ready 
for distribution in April. The charge will be 2d. each plant, 
deli vered in Kingston . 

. Mr. Thompson has drawn up the following notes on the 
present treatment of vines in continuation of those in Bulle
ti 11, No. 38, for those who are unable to attend the demoll
stmtions. 

"All vines which have heen kept dry till now, as I 1'e
comendecl in November of last year, should now have the 
growth of last year's wood well ripened. The main stem of 
the vine shouhl he kept as straight as possible. The side 
shoots on the main stem should be cut back to <-1, plump bud 
close to the oW wood of tile main stem. It llIust be uuder
stood that the fruit of this yeaI' will be borne on the ·wood of 
last year. 
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"After pruni ng, vines. grown on a flat <1rbor can be left as 
they are, but vines grown on a. trellis should be laid 01' tied 

"'~' 

jdown to a level with the bend in tbe main stem; hy so cloing 
you give the vine a be.tter chanee to break its lJl1cls evenly all 
over the vine, instead of just hreaking a t the top of 'the shoot, 
as is often the case when the vines are simply tied up to the 
trellis. 

"The roots of the villes should not be watered till about a 
week after the pruning bas beeu doue; then the vines should 
have a good soaking of water, not it few bl1eketfuls but a 
watering equivalent to about. six inehes of rain, so that the 
whole of the roots will get well watered. It is of the utmost 
importance tb~t the vine :should ha\'e a good soakiug for if 
the water does not l'eaeh the end of the yonng roots then you 
are preventing the roots from having (L clmIJee to grow; and 
if all the roots are not ill a fit r.onclition to grow, you eanllot 
expect the buds of the vine to brenk well. 

.. Besides tbe watering of the roots it is one of the utmost 
importance that the vines should he sprinkled over with a 
good syringe or the hose. This shou lc1 be done at least twice 
a day, and if it ean be done several times a day, the hucl~ of 
the vine will bre~Lk ~o much better. The synnging should be 
stopped as soon as the buds have all brok'.m, and started to 
grow. 

"After or before watering the vine-borders, the borders 
should have a few inches of good stahle mallure put over 
them. The manure v\'ill prevent the sun hom n,b~orbillg so 
much of the moisture and help to keep the roots cool. 

"If the eopious supply of water is given when the vines <Ire 
started, they 'will not need any mo1'O WHtOl' till j Llst as they 
are showing for flowering, then they should have another 
sOtL1dng like the first. 

"Anyone with young vines vvhieh have made growth from 
six to twelve feet should p1'lll1e thmn now. 1f they are in
tended for growing 011 a trellis, the vine shonlcl ho (~Ilt hank 
to a good bud about three feet from tho grollnd. If t,he vines 
are intended to be gro\"m as :-;tandal'ds out in tlw oel(l, then 
cut t.hem hack to a good eyo ahonj, "i.t ill("/{~'<; from the gronnd; 
and in hath eases allow only one main gr()wth to grow this 
year.~' 
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TEA-CULTURE AS A PROBABLE AMERICAN 
INDUSTRY. 

[Extracts from II. paper' read by Wm. Saunders, before the New York Horticultural 
Society.] 

Tea has been used hy the Chinese from remote antiquity. 
It i:;; related that it was in genera'! use in China about the 
year 600, alld that it was introduced into Japan early in the 
ninth eentury. 

The first introduction of tea into Europe is claimed for the 
Portuguese, who, about ]577, commenced .. L regular trade 
with China. In H)64. the East India Compa,ny had about two 
pounds of t,ea sent to Englanel as a pre:3ent to the King, which 
would indi(~ate that the ill,tide was considered (;l, rarity. 

For nearly twelve centuries the wodd's supply of tea was 
fllrni:;bec1 hy China, and J ctpCln. 

'l'hp. tea-plant, Thea viridis, is a native of Asia, but it has 
not been found in a really wild state except ,in Upper Assam. 

As far as ascertained, the fir:;;t announcement of the tea
plant being indigenous in Assam was made in 1823; but ow
ing to imperfect specimen::; of the shrub baving been forward
ed to botanists, it was not considered to be a true species of 
tea, 

'1'be discovery of the tea-plant in Assam led to the supposi
tion that its culture and manllfaeture could be made a profit
able industry in that country. Consequently, in 1839, a joint
stock company with a. large capital was formed in London 
for hringillg the tea-fore:,;ts of Assam, as tbey were called, 
into cultivation. In ]840 they commenced operations on a 
very extensive scale; extravagant expenses were incurred 
under the idea that the profits of tea-culture would be so 
great as to render any attempts at economy altogether un
necessary. 

Bot.auists who consider thn,t the ,Assam tea is a distinct 
species have given it the name of Thea ASSa11/,/:CCl, to distin
guish it from the Thea viridis, the Chinese species. There 
are others, however, that recognize only one species, and hold 
thaI, tile Assam plant is the wild type of tlw A::;iatic tea, and 
that all the plant:;; under cultivation are but vurieties caused 
by climate, soil, and special culture. 
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Planters distinguish many points of difference hetween the 
Chinese and the Assa.m pla.nt. The Assam grows mud1 
quicker than the Chinese plant; this renders it more profit
able, as it affords a greater number of pi~kings during the 
growing season. When full grown the leaf mea.sures nine 
inches or more in length. The leaf of the China plant seldom 
exceeds fom inehes in length. The (;binese plant is much 
hardier and will succeed at higher elevations than. the Assa m; 
it is also more prone to produce seed, whieh is injurious to 
its value as a. leaf-producer. The leaf of the Assam plHnt 
does not hllrden so quickly dlll'ing growth as that of the 
China, which is an important consideration ill pi(~king the 
leaves, and, finally, the teas made from it are superior to the 
Chinese. 

It is sa.id that most of the Inclmn plantations are ('om posed 
of crosses hetween the Chinese and the Assam plants. so that 
no plantation is wholly made up of the indigenous kinds, but 
it is conceded that the nearer each pla.nt approacbes to the 
indigenous. tbe 'higher is its excellence, and that it would 
have been better had China seed never been introduced iuto 
the locality. 

The Indian tea now sells fl'OI11 12 to 25 cents pel' pound 
higber than the Chinese. The imports of Indian tea into 
Great Britain for the year 1877 was 31,882,000 pounels. 

With regard to the introduction of tea-plant into the 
United States, the earliest notice which has come nnder my 
observation is eontainecl in the following extract taken from 
the Southern Agrieulturist, published in 182S : 

I find that j.jw tea-tree growA perfectly well in the open air near CharleAton, 
where it bas heen raiRed for the last fifteen years at lVI. NoiseHe's nursery. Tea, 
as exported from China, would cost too much on the preparation, for each leaf 
goes through a particular process there. But, as this is probably done with a view 
of economizing room and preserving its freshness in the long sea voyage to which 
it is expoAed, wc might, in raiAing it as a crop, URe it and export it, at least north
wardly, dried in the same manner as senna or hops. 

During the year 1858 the U nitec1 States Government, 
through the Cornmissioner of Patents, ordered and received 
about 10,000 tea-plants from China. These were tl'anspul'ted 
in Wal'dian eases, the cases being filled with soil, in '" hich 
the seeds were sown just previous to shipment. These 
vegetated during the voyage, and the plants averaged 18 in
ches in height when taken out of the cases in Waslllngton. 
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These ph~nts were immediately placed under propH!?-,ation, 
and in a short time tbe stock was increased to 30.000 pIa nts, 
whieh were distrihuted throughout the :::-louthern ~,tate~. The 
propagation and dissemination of tea-plants formed a promi
nellt fe:ltul'e in the operations of the Agricultural Divi:-;ioTl of 
the Patent Office until the com mencement of the war, w bich 
put a stop to sl1('b communications for several yecH'S. 

For several year", after 1868 the Department distributed 
annually from 5.000 to 10,000 plants, reaching ill 1876 to over 
20,000 pIa nts. By this means it was expected to popularize 
the culture of tea as <l domestic product, with the hope that 
public interest would in time be directed to its cultivation as 
an article of eommereial value. 

Encouraged by reports of successful culture, whieh were in 
many instanees supplemented by samples of manufactured 
tea of undoubtedly good quality, more decided and energ!~tic 
effOl'ts were made towards estab1ishil~g this industry, and dur
ing the past two years more than 100~OOO tea-plants have been 
distributed, and the Department has under pl'eparatioll at the 
presellt time at least 120,000 plants which will soon be ready 
for dIssemination in loca.lities where they are most likely to 
succeed. 

The cultivation of the tea-plant is as simple as that of a 
currant or gooseberry, and when cultivated for its leaves it 
800ns assumes the a.ppearance of a low-spreading hush; al
though, if left to its na.tural proc1i vities, it reaches the size 
of a, slender tree from 15 to 20 feet in height. 

'rea-plantations are established in a similar manner to those 
of other economic plants. The uncertain method of trying 
to secure a uniform plantation by dropping the seeds at the 
Rpots in the field where the plants are to be permanently 
located is sometimes adopted) but the most satisfactory mode 
of establishing a plantation is to sow the seeds in nursery 
rows, and when the plants are of sufficient size they are re
moved and planted in their permanent sites. They will reach 
to a height of 8 to 12 inches in one year, and are then strong 
enough to bea,r transplanting. It may be mentioned that the 
seeds require to be covered with about one inch of soil, and 
shaded from the sun. This is absolutely necessary, otherwise 
the young points of the plants shrivel up as soon as they 
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emel'ge from the soil. After various attempts we find thR.t a 
covering of short hHY spread rather thiekly over the seeel-bed 
is tbe hest prot.ection; the young plants grad nally push 
through this covering as they grow. 

The hest soil for t.ea is a deep 1'ieh loam, sueh as is found 
in on1' best garden soils. I all1 convinced that the soil C<1nl1ot 
well be too rich for profitable culture of tea, provided it is 
properly undel'drained. Any attempts to gro\v it on poor 
soils will result in ahsolute failure, so far as profit is con
cerned. 

The plants are usually placed in rows whieh are '1 to 5 feet 
apart, the snme distCll1ces being allowed between the plHnts 
in the rows. For convenience of culture I would prefer 
plaeing' the ro"\'s 6 feet apart, and the phLllts 4 feet from each 
other in the rows. For the first two or three years some 
crop, such a.s potntoes, may he planted lJetween the rows, 
and prohahly liigher gT~nving erops, such as com or cotton, 
might be grown, the sha.de and shelter thtls obtained being 
favorable to the gruwth of young tea-plants. 

Even under the most fa,VOl'H hIe conditions for growth no 
leaves should be gathered until the fourth ye::tr from plant
ing. Picking' t.he leaves for tea bas a tendency to weal~en 
the plants, hence tbey should he robust healthy, and well
established before picking com menees. 1\1 nch of success in 
the management of a plantation depends upon the discrimi
nation used in picking lightly from \,\'eak plants, or in pass
ing them altogether for a season, thus enLLbling them to ae
quire additional strength. 

The prnning of the tea-plant is also of S0111e im portance. 
Dnring the period of preparatory growth, that. is, during the 
the first five years, an annual inspection should be given the 
plants in early winter for the purpose of cutting hack all 
strollg shoots that seem to impair the sbape of the plant, the 
object being to secure a bushy, much-branching habit, which 
is favorable to producing the greatest quantity of the most 
desirable kind of leaves. 

When the plallts have gained a proper size to furnish a 
crop, and the young shoots lmve expamled a sufficient quan
tity of leaves, the leaf-pickers commence work; an operation 
which is thus described: 
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Each individual has cL basket slung at the back, and with 
both hands speedily strips the shoots of the leaves required, 
taking care not to injure the auxiliary buds, as they have to 
yield the next crop. '1'he leaves, as collected, are thrown 
over the shoulder into the basket. A good pieker will some
time~ eollect 50 pounds of green leaves in 'n, long day's work, 
but the a vel'age is about one half of thi!::l. J:i'our POUIl d~ of 
green leaves make about one ponnd of manufactured tea. 
The earlie!::lt !::lpring pickings make the best teas. rrbese yield 
the famolJs Young Hsson. At this period the leaf i:-l very 
thin, having a large proportion of juices as compared with 
the !::lolid matter, and is dried of a greenish color, retaining a 
most delicate flavor. This grade of tea seldom reaches dis
tant markets, as it speedily ferments if put up in maS!::les for 
ordinary !::lhipment. and can only be conveyed in small quan
tities by land routes. This superior article may be sa.id to 
be unknown in this country, and it is one of the luxuries 
in store for us when tea-culture becomes one of our in
dustries. 

After this first gathering the plants will soon again be cov
ered with young le:wes, especially if moist \".'eather prevails. 
A rainy season at this period is of the greatest value, and in 
its ausence irrigation may be introduced' with the best 1'e
sult~. Copiolls rain-falls during May and June insure an 
auun.dant erop, and charaeterize a, climate well adapted for 
the elliture of tea.. The pi(jkings continue more or less dur
ing the seLLon of gl'lnvth; they are influenced by rain-fall, 
condit.ion of soil, and heat. A rich soil, where the rain-fall 
is eopions, will fUl'ther the growths so as to afford from 16 to 
20 pieking!::l dming the season. Sometimes the conditions 
.. viii be sl1l'h as not to produce the half of this. 

Hy far the most import.ant climatic condition is the 
amount of rain-fall. A ell'Y climate is altogether unfit for 
tea-culture. A hot, damp c1imate is best. The rain-fall in 
the most profitable tea-districts of India is from SO to 100 
inches pel' annum, and the more of this that falls in the 
sprilJg months the better. It is doubtful 'whether tea can 
be profitably grown in t.his country in any district where the 
rain-fall is below (iO inches per annum; and t.hat, too, must 
be equaJly diffused over the spring and sumlller months. 
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Where irrigation can he systematically introduced, the rain
fall is of less importance. 

The manufacture of tea as at present conducted is a very 
particular operation. Much of supposed value of the article 
depends upon the uniform accuraey with which the various 
pl'oeesses are conducted. It is said that the value of teas is 
fixed after they are delivered to the brokers, and that the 
character of the article from the same plantation is far from 
being uniform from year to year. This is more particularly 
the ca,se with the Chinese teas, and is largely attributed to 
the routine nature of the methods employed, al:) contrasted 
with !:;peeific and exact systems. . 

The planters in India soon discovered that they could not 
profitably follow the various minute processeSl:) and details 
practiced by the Chinese, and they set themselves to study 
the philosophy of the subject of the preparation of the tea
leaf for market. The result has been that many operations 
whieh were formerly considered necessary have been much re
duced. Instead of following a Chinese method which involved 
twel ve operations occupying three days, the best teas in ] ndia 
are made by five operations which are completed in t.,vo days. 

The metbou of picking the leaves and the routine of man
ufacture as praeticed in India, is described as follows: 

If there be six leaves on a branch, each is picked and kept 
sepamte to make the various grade of tea. The youngest leaf 
at the tip of the branch makes Flowery Pekoe, the third leaf 
makes Peh:oe, th6 fourth Souchong, the fifth Congon, and the 
oldest Eohea. When all the leaves are mixed together, they 
make Pe!we Souchong'. Fine tea can only be made of the 
young i'ucculent leaves. The younger and more succulent 
the leaf the hetter the tea.. The tender stalks will all:)o make 
good tea. 

The value of tea is increased when it shows Pekoe tips. 
Only the slIIallleaves make these. They are covered with a 
fine silky whittish down, and if manufacturecl in a particular 
way make literally white or very pale yellow tea, which, 
mixed with ordinary bl3ck tea, show as Pekoe tips. In ordi
nary leaf-picking these two leaves are taken with t.he others, 
but when manufactured with them they lose this white or 
pale yellow color and come out as black as the rest. 
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'rhe operations of tea manufacture are classified in the fol
lowing sequence: 

1st. Witbering the leaf; 2d, rolling; 3d, fermenting; 4th, 
sunning; 5th, firing. . 

Now, to make the best quality of tea, each one of these 
processes is carried to a cettain point a.nd no further. Un-

. withered or undel'withered leaves break in the rolling, and 
give out large quantities of a light, green-colored juice during 
the process. 'rbe tea, is much broken, and of a reddish gray 
color. The liquor is very pale in color, weak, soft, and taste
less. Overwitbered leaf. on the other hand, takes a goud 
twisting in the rolling, gives out but little juice, which IS of a 
thick kind, and of reddish color. 1'he tea is well twisted and 
blacker than ordinary; the liquor of an ordinary depth of 
color, but with a mavvkish taste. 

There are sevend tests to show when leaf is withered. 
Fresh leaf squeezed in the hand, held near the ear, (~rackles, 

but no sOllnd should be heard from withered leaf. Withered 
leaf pressed in the palm of the hand retains the shape into 
which it has been pressed. The stalk of vvithered leaf will 
bend double without breaking. Properly withered leaves are 
like old rags to lay hold of, and no further test, after exper
ience, than the feel of the leaf is necessary. 

'1'he rolling of the leaves is for the purpose of twisting 
them, and also for the removal of a portion of the juice. 
This, however, is said to detract from the value of the tea, 
and one of the reasons why India tea is stronger than Chinese 
tea, is tlmt in India the sap or juice is generally retained, 
while in China it is allowed to run off. The rolling is partly 
done by machinery, but finished by hand; but even when 
done solely by hand. an expert can finish thirty pounds in 
one day. Hard rolling gives darker colored and stronger 
liquor than light rolling. Hard rolling destroys 1'ekoe tips, 
ina,smuch as the juice expressed stains them black. These 
tips are the sma,ll unopened leaves which, when not stained, 
are seen in Pekoe tea, as whitish or orange, colored particles 
or ends. Light-rolled tea has more of these tips than hard
rolled, but ha,rd-rolled tea is blacker and better, with the ex
ception that the color of the Pekoe tip iR lost. 

When the rolling is finished the tea is left in rounded balls, 
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which are allowed to remain for a time to ferment. The 
time allowed for fermentation is only lecLrned by experienee. 
There is no titHe to be fixed for the fermenting period. It is 
quicker in warm than in cool weather. The fermentation is 
stoppeu by breaking up the ball a,nd spreading out the leaves 
very thin. 

It, is then spread out on mats exposed to the sun. This is 
termed the sunning process. It is turned over, so that the 
wbole of it may be affected by tbe sun. With bright sun
shine, about one bour's exposure is sufficient. It is then 
ready for the'final process of firing. 

U util lately it was considered essential tha.t the heat for 
the final drying 01' firing the tea should be derived from 
burning charcoal. It was asserted that the fumes of charcoal 
were necessary to make good tea. but it is now settled that 
the only effect of heat is to drive all the moisture out of the 
roll, and heat from any source serves the purpose. 

The firing is done by furnaces, whidl are heated by any 
kind of fuel, and it is claimed that it has many advantages 
over the old charcoal method. It is more economical, clean
er, and safer, in fact better every way, another evidence that 
tea manufacture is not the mysterious, complicated process 
that for centuries it has been supposed to he. 

After the leaves are quite dry and crisp it is called tea, the 
manufacture being completed for black tea. 

It is perhaps unnecessary to repetLt that green and black 
teas are made from the same plant. The fact that in certain 
district::; green tea is made exclusively, and in other districts 
black teas are made, has been adduced in support of the sup
position that the pla,nts producing them are distinct. The 
reason is, that those who make black teas do not necessarily 
have the conveniences for the manufacture of green teas; 
hence certain localities will be occupied by green-teas man
ufacturers, and they confine themselves solely to that kind. 
Something will also be attributable to clinuLte· and soil; 
small-le:wed varieties of the tea-plant, and a rapidly elongat
ed succulent growth, are best for green teas, and the Chinese 
tea-plants are better for green-teas than the Assam plants, 
which are of a more robust growth. 

In the manufacture of green tea the leaf is not withered or 
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fermented, but as soon as the leaves are picked they are 
placed ill pans which are heated to about 160 degrees Fah. 
Here they are stirred with sticks for about ten minntes, 

/ when they become moist Hnd sticky. The contents are then 
removed from the pans and rolled for two or three minutes 
on a table, until it get~ slightly twisted. 'rhe leaves are then 
spread in the sun, and again subjected to a rolling process, 
whicb gives them a further twist; they are then placed in 
the pans as before and stirred with sticks until they become 
very hot, when they are stuffed tightly in bags, \,\,here they 
remain for ten or twelve hours. They are then finished in 
the pans heated to 160 degrees, dropping to 120 degrees at 
the finish. This last panning requires from eight to nine 
hour~' eon stant ~tilTing, for upon this depends the production 
of the greeu color. It is a laborious operation, and after all, 
depends simply upon the rapidity of the drying process, and 
the absence of fermentation. 

'1'he grade of tea called Flowery Pekoe in black teas is 
called Young Hyson in green, and that. corresponding to 
Orange Pekoe in black is Gunpowder iu green; Pekoe in 
black i~ Hy~on in green. Souchong in black is Imperial in 
green, and Congou in bla.ck is Twankay in green. 

There are numerous fanciful names gi ven to teas, but the 
above is said to comprise all that are worthy of beillg distin
gui~hecl ; all others a.re merely commercial distinctions. 

The finest of all Chinese teas are those called Mandarin 
teas, which being but slightly fired and rather damp when in 
the fittest state for use, will bear neither transportation nor 
keeping. They are solely used in China. 

The fla.voring of tea is also a well-known process, and is 
only applied to middli ng and inferior qualities of the article. 
V i:Ll'ious odoriferous flowers are employed for this purpose. 
Orange-flowers and the blossoms of jasmines are the favorites, 
although several other kinds are also used, such as the flowers 
of Gardenia .florida, Olea jmgans, J.1Iagnolia juscata, ChlO1·an
tlms inconspicuous, Illicium anisatuJn, and various kinds of 
roses~ The process of scenting teas is described as follows: 

'rhe tea is first perfectly manipulated, dried, and ready for 
market; forty pounds of fresh orange-blossoms are mixed 
with one hnndred pounds of the dried tea; after twenty-fonr 



232 THE PLANTERS' MONTHLY. [VOL. XII. 

houl's the orange-flowers are removed by sifting. The tea is 
now .':ltrongly impregnated with the odol' of the flower, but it 
haH u,lso Clu::;orbed moisture from the fresh tlowerti, whieh is 
now removed by drying. The scent increases after the tea. is 
pad-:ed in ca::ies. The length of time which teas thus scented 
l'etalll their odor varies with the different flowers used; some 
lose it ill one year, others retain it for a longer period. 

Tea is adulterated in lllany ways; the green color is often 
impclltec1 by henting and manipulating it with Prussian blue, 
gypSUlll and indigo. Tea-dust is mixed with chty und 111,1,ni
puluted into the form of the ordinary lenf cLnd sold as 
lie-teet. Tea-leaves which have been already used are again 
rolled into shape ~tncl sold as genuine tea. '1'he leaves of 
other plants are added to t.hose of t.he tea-plant, and thus the 
quali!:'.') is impaired, 01' an undue proportion of stalk is added 
to tbe le<Lf, and the weight incre,tsed while its chemical val ue 
is lesselled. J' 

'1'118 following substances, it has been stated, have been 
found iu tea; Iron, plumbago, chalk, Chil1Ct clay, sand, Prus
sian hlue, indigo, turmeric, starch, gypsum, catechu, gum, 
and the leaves of the camellia, elm, chloranthu::i, 'willow, 
poplar, oak, elder, beech, IUlVvthol'l1, and the wild plum. 

'1'he active principles of tea are an alkaloid called theine 
and a volatile oil to which the flavor and odor are due, and 
which pOS!:iess narcotic and intoxicating properties. It al::;o 
contains 15 pel' cent. of gluten and ::1, stilllm'ger percent.age 
of tallllin. A recent iLuthority states that the effects of teet 
upon the human system is to increase the i:Lssimilation of 
food, both of the tle:;h <tnd heat funning kinds, and that, with 
abundance of food, it promotes nutrition, while in the ab
sence of sutlicient food it increases the waste of the body. 

It is generally understood that much of the manipulation 
given to tea in Asiatic countries is directed toward fitting it 
for ocean voyages. For this tml1sportation the leaves must 
be roasted before shipment, and thus the aroma developed 
by firing is largely dissipated before the tea is used. It is an 
old saying tha.t the best teas are only to be had in their high
est excellence in tea-growing countries, where they can be 
procured before they have been submitted to all the severity 
of the heroic processes which/they have to undergo before 

"I 
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being packed for long voyages in the holds of vessels. It 
may therefore be found that, for home consumption only, a 
less elaborate method of preparation may snffice, and that, 
as already mentioned, the article may enter' into domestic 
commerce in cakes ef dried leaves pressed into solid. shapes, 
as is done with many other herbs, .and, the roasting, which 
develops the arom,", take place immediately before use, as is 
now done with coffee. Probably it will ultimately be ground 
like coffee, to secure the most delicate beverage. 

Any u,ttempt to estimate the profits of tea-culture would 
simply be futile; this can only be reached after we see the 
result~ of actual and fairly conducted experiments. A writer 
from Floida remarks that "we should grow our own tea, but 
we do not, and will not,. unless something is done to promote 
an interest in the matter." 

---:0:---

RESEARCH AND INGENUITY INCREASING SU
CROSE YIELDS. 

(From the Louisiana Planter.) 

The researches which have and will continue to enlighten 
progressive sugar producers are not confined exclusively to 
the chemist ma,king investigations in the laboratory of the 
factory, but agricultural devotees are ardent students in the 
field, studing the nature of the plants grown and how to best 
produce them remuneratively at times and in places under 
somewhat ad verse climatic conditions. .In like manner, as 
never before known in the history of the industry, mechanic
al ingen uity is being displayed in pedectillg the tout en semble 
of manufacturing plants and agricultural implements with 
which to more thoroughly and economically till the soil. 

Not very many years ago the chemist was regarded by the 
many as a costly and valueless innovation in the central; the 
vacuum pan a useless innovation in the central, the vacuum 
pan a useless and expensive Yankee invention (so styled by 
an ante-bellum planter who made good open kettle sugar, 
partly because his mill extraction, with which he was well 
satisfied, did not exceed 50 per cent.), and the plow and hoe 
were almost the only implements in general use to cultivate 
the fields of cane. In recent years many and marked changes 
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bave taken place, and manufacture in the higbest typed cen
trals has been brought to a relatively high state of perfect
ion; yet probably ten years hence the major portion of the 
machinery in such nuty be consigned to the melting furnace 
(as sbould be tbe case witb much at present in use and being 
erected) to give place to'what may be necessitated by new 
discoveries in the conversion of I saccharine to sucrose, as 
minds the most gifted can form no conception of what may 
be accomplished by man when the age of :::;team a,nd steel is 
even only partially superseded by that of electricity and 
aluminum. 

The recognition and admission of the fact that there is 
much yet to learn in the production of cane and the manu~ 
f~tCture of its sacchartne into sugar to secure m~tximul11 re
sults, by those who are (intellectually) to the fore in the in
dustry, is leaving a most salutary effect on those who years 
ago had nothing more to learn, having already in their ima
gination climbed the tree of knowledge to its topmost 
branches. 

The following will illustrate one of the many benefits de
rived from chemical research. In testmg sugar solutions in 
the refinery where glucose does not exist as in cane juice, 
Mr. Cassemajor found one atolill of impurity rendered an 
atom of crystallizable sugar uncrystallizable, and the in
ference has been drawn that it would hold good where the 
non-sugar was glucose; but snch IS not the case, as the follow
ing from a paper, "'1'he Effect of Glucose on Sucrose Crystal
lization," by Mr. Hubert EdSall, published in The Planter of 
18th February 1893, will show: . 

I have seen a whole crop of thirds with an average purity 
of 39.10 and a glucose ratio of 73.19, single polarization, pro
duce 35.15 per cent. of the weight of ~he masse cuite in com
mercial sugar of approximately 80 degrees test, having a 
molasses of 13.95 purity and a glucose ratio of 253.44, single 
polarization being used in the calculations., There were in 
this crop single lots which gave a molasses with a glucose 
ratio of 297.00, pretty nearly three pounds of glncose to one 
of sucrose. As the molasses gave this result, crystalization 
must have taken place in a material which was just below 
this in its ratio. 
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The results were had at Calumet, where Mr. Daniel Thomp
son has had a chemical control equal to, if not superior. to 
that attained in any tropical cane sugar factory here or else
where. 

'1'0 him, and the indefatigable eo-worker, his son, Mr. W . 
.T. Thompson. much gratitude is due by those now reaping 
the finaneial benefits accuring from their past endeavors. 
Their milling results where as high as 225 pounds of sugar 
per ton from mines not. a year old were made, demonstrated 
what eould be done hei'e, allld gave the industry a new im
petus . 
. Such results were had by research in the mill room, the 

pan room and the hot room. In the first, ingenuity and nerve 
were required, for without them, particularly the latter, first
class crushing ean not be had. regardless of the power of the 
plant or the number of the preSSUl'es; and the second and 
third, the expert chemlst and the experienced pan boiler had 
to perform their quota of labor. 'rhe competent chemist 
locates losses, whether they occur in the extracting plant or 
elsewhere, and when a eommercial pound of sugar is not 
made for every pound entering the factory in the juice, defec
tive ,vork is being done. 

During the last campaign, although the season.was not an 
unusual favorable one. the largest authenticated yield per acre 
was had in this State. A portion of a 150-acre field gave 
forty tons per a~re and 200 pounds of smrar per ton-8000 
pounds of sugar per acre. The result can not be styled an 
accident; because fully as large if not larger tonnage yields 
were had elsewhere; hut not only was the milling defective 
where the canes were crushed, but they were essentially defi
cient in sucrose. '1'he explanation of the latter condition is 
simple-the preponderance of potential nitrogen, and the ab
sence of an adequate amount of soluble phosphoric acid, and 
potash in the soil, resulted in a heavy tonnage, and a low su
crose content in the canes. The writer now believes that at 
the rate of 10,000 pounds of sugar per acre will yet be had, 
by the liberal use of phosphoric· acid, and potash of high 
grade, and where the requisite amount of ammonia will be 
applied, largely in chemicals, such as sulphate of ammonia, 
nitrate of sodi:i, etc. 
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The fertilizer is cheapest which gives the best financial 
results, regardless of first cost. The more the agriculture of 
CCLnes is studied, the stronger becomes the conviction that the 
physical condition of the soil is of paramount import to ap
proximate maximum results. '1'0 drain, here, is the first es
sential, it matters not how the ohject is attained; elsewhere, 
to ilTigate may be not only all-important, but absolutely ne
cessary . 
. . Research and ingenuity have improved diffnsion plants 
pure and simple, and compound crushing without saturation 
between mills has given (at Cora where there are three three
roller mills) 82 pel' cent. extraction, a,nd in Qneenslanc1 com
pound crushing with sprays of hot water and steam injected 
upon the bagasse ha,s given results closely following diffusion. 

Recently the writer asked an expert. versed in the diffusion 
of beets and cane, wha.t he thought of the latter, and his 
reply: "Why should I want to diffnse five or six hundred 
tons a day when I can reduce the volume more thati one
half by a single milling, and thereby save myself m nch 
trouble and expense." A 60 per cent. extraction, with a 75 
per cent. cell rupture, would leave only 25 per cent. of the 
juice to be diffused. 

The bagasse might be submerged in a water-tight trough, 
nearly horizontal for say twenty teet, and then slope upward 
at any desired angle. and the required length. Within the. 
trough a carrier could be placed and made to move at any 
desired speed to submit the bagasse thereon to somewhat 
prolonged process of diffusion, \"·;hieh would be accomplished 
in the following manner: As the bagasse fell into the trough 
it could be slightly compresRed, say to the thickness of 
eighteen inches. When the bagasse began to ascend the in
cline, the sm-plus water would drain off and only that of im
bibition be held by the fibrous mass. 

'A t stated intervals in the bottom of the inclined trough 
could be placed gutters with pipes (inclining slightly down
ward) at each end to conduct the water of diffusion to 
another gutter further down, and on the upper edge of the 
trough, with the depressed edge slightly serrated in such a, 
manner that the liquid would flow on the bagasse below in a 
brolwn stream. 
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Were their eight· gutters at intervals of seven to nine feet 
in the bottom of the trough, then there would be as many 
stJ'ea,ms of water falling on the top of the bagasse, as it 
ascended the incline to the mill or mills above. Prior to the 
descent of the bagasse to the chute of the mill, a stream of 
hot water (about equal in weight to the tons of calle ground) 
would descend and uisplace the contained liquid, which 
woalct fpjl 011 the incline below the carrier slats and flow into 
the gutter below, from whence it would travel through the 
pipes into the gutter above, and descend in a broken stream 
on the bagasse below, and so on to the end of the process. 

Two operations would be going on cou::>tantlyas long as 
crushing was continued-the diffusion of the juice in tbe un
ruptured' cells, and the removal by displacement of the 
diffussed liquor bv a solution of less saccbrine strength, such 
that tbe washing ([cwar;e) would be nearly perfeet, and but a 
rem ant of juice would be left in the unrupted cells. Where 
the bagasse entered the trough could be placed a faucet, to 
draw off the saccharine solution, with a dillution wbich 
sbould not exceed 10 pel' cent. 

With more extended chemical researches in the factories' 
than in the past, improved and improving extracting phLnts, 
the appreciation of the necessity of more careful and intelli
gent t-echnique in the processes of manufacture, the convict
ion that large plantings are more remunerative than conserv
ing unreliable ratoons, and the imperative demand for effect
ive and comprehensive fertilizing of the fields, planters can 
look forward with assurance to inereasing aereage yields of 
suerose. THOS. MANN CAGE. 

---:0:---

HIGH TE1}[PEBATURE CLARIFICATION. 

BY E. W. DEMING. 

On June 9th, 1892, 1 read before the Louisiana Sugar Plan
ters' Assneiation a paper on the cla.rification of sugar cane 
juices. 'fbi!;, paper reviewed the different methods of clarifi
cation, reagents'used and their a.etion, but referred more par
tieularly to ~L system of clarification which should be continu
ous and under pressure, by the addition of heat greater than 
is obtained in open clarifiers. rrhe machines, practical in size, 
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were constrncted for testing thi~ Pl'inClple, which, however, 
was not done, owing mainly to mechanical defects. 

Anticipating the usual formation of sca,le, as on the hea.t
ing surfaces of clarifier coils. provision was made forremoving 
and cleaning the tubes, the scale being on the outside. 

With tbe juice contact. outside the tubes in a. large body 
there was insufficient circulation to prevent the cOB,gulated 
matter from attaching itself to ,the tubes, similar to the 
growth of moss upon objects in the wa.ter, thus destroying its 
effectiveness as ~L beating medium. 

Herewith are two letters referring to the use of this system 
of clarification, now in practical and successful openLtion on 
the Ewa (diffusion) plantation neal' Honolulu, H. 1. 

HONOLULU, Feb. 28, 1893. 
Mr. E. TV. Deming, New OTleans-DEAR Sm: I have your valued 

favor refei'l'ing to the clarification of cane juice at high temperatures, 
and am glad to have the opportunity of putting you in possession of a 
method that will neither fail nor give trouble in working out your 
principle. 

To obtain the desired temperature the juice has to be under pressure 
to prevent it vaporizing when receiving the additional heat over 212 
deg. F., and the apparatus must be so arranged that the heating sur
face will keep clean. In order to accomplish this, I construct a drum 
tubulous heater, so arranged that the juice passes through a couple of 
tubes at a time, traveling at a velocity of 21' to 3' per second, till it has 
passed through nearly 600 feet of pipe that is surrounded by live steam 
from the boilers direct. The blue print will show you just how this is 
arranged. 

The high velocity of the juice passing through the tubes kee~s them 
clean, though in constant use for two weeks, night and day j and the 
friction is sufficient to create the needed pressure, but should this latter 
not be the case a throttle may be used on the pipe after the juice leaves 
the heater for that purpose. 

At the Ewa plantation, where alone this contrivance is in use in this 
country, the juice, after passing the heater, passes through another 
tubulous drum, small but similar in construction to the heating drum; 
but in this the battery water takes the place of steam, thus heating the 
diffusion water and cooling the juice to, say, 200 deg. F., before it is 
discharged into the tanks for filtration prior to concentration. 

The juice at Ewa is heated to 235 deg. F., and the quotient of purity 
is raised two degrees on the average. The bag filters, in dcaling with 
the juice after it has been so heated, become foul and ready to be 
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changed in three hours, whereas it took three days before the.introduc
tion of this heater. 

It is my intention to put all the juice direct through the mud 
presses by the same pump that forces it through the heater, and I will 
let you know later how it goes. 

In regard to the treatment of cane juice in this manner, as a great 
improvement it will be a great advantage to all concerned in its mani
pulation in the boiling house, and I, for one, am much indebted to you 
for the hint of what to do, though you did not find how to do it. 

ALEX. YOUNG. 

EWA MILL, Feb. 27, 1893. 
E. W. Deming, Esq., New Orleans, La.-DEAR Sm: Your two letters, 

January 30 and February 4, came to hand last mail and I read them 
with much pleasure. I shall try and reply to your questions as well 
as I can. 

Juice Super-Heater-Your article on this subject I read with inter
est at the time it appeared in the Louisiana Planter and the SC'ientijic 
American. Mr. Young and I had several talks about it till we decided 
to put in one in Ewa Mill. Mr. Young, whom I saw just a few days 
ago, told me he had received your letter, and that he would furnish 
you with blue prints and explanations, so it will not be necessary for 
me to say anything about the apparatus, as far as construction goes. 
All I can say about it is that it just works to perfection. Last season 
we had any amount of trouble in keeping the first cell in the Swenson 
Evaporator clean. The lower row of tubes often would be covered, or 
rather hurried in mud (coagulated albumen) in a week's time. Since 
the super-heater is in operation there is no such trouble. 

The juice is heated to 235 deg. F., then passes through an absorber, 
the cooling being done by the water going to the battery; from here it 
passes through ordinary filter bags. I think the ideal way of treating 
the juice is to pump it straight from the battery or mill through two 
or three heaters, as Mr. Young builds them. 

Let steam raised in the last one, say five or seven pounds pressure, 
heat the first one, which juice is the coldest, and after it has been ex
posed to the proper heat-230-240 deg. F., let it go directly through 
the filter presses. 

I shall give this a good trial, I hope, this season, and I know Mr. 
Young will help me all he can. I have let the super-heater work for 
four weeks without cleaning it, and it did its work well. I now brush 
~e tubes every two weeks-which is ample work-84,000 imperial 
gallons (101,000 United States gallons) in twenty-four hours. 

The heater has eighty-eight two-inch tubes, thirteen feet long-the 
juice travels through no more than two tubes at one time. 

ERN};;ST KOPKE. 
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It is now the writer's intention of having the t.hree ma
chines herein referred to so changed that the liquor shall be 
in contact with the illside surfaces of the tubes. 

Mr. Young claims this proce:,s of superheat clarification in
creases the coefficient of purity 2 deg.--a creditable work on 
juices 85 to 90 deg. plll'ity. 

With our juices of 6 to 12 deg. less purity we should cer
tainly expect.a gain of more than 2 deg. By this process the 
juices are under heat only from one to three mii1Utes, and in 
this time it receives 30 to 40 deg. of heat above its atmos
pheric boiling point. 

'rhis quick, almost instantaneous, heating sets the impuri
ties in larger particles-are firmer, of greater specific gravity 
and are therefore more quickly and completely separated 
from the juices, which are correspondingly reduced in speeific 
gravity by this' most complete coagulation of the albumen. 

Mr. Young chtims the friction of the passing liquor prevents 
largely the formation of scale on the juice side of the heating 
surfaces. His machine having been operated for four weeks 
without eleaning, and handling meanwhile 100,000 gallons 
per clay-later they are scraped once in two weeks, which is 
quite different from our present clarifier practices, which fre
quently require cleaning daily. 

Mr. Kopke states there occurs no more precipitate in the 
etrects since the superheater has been in operation, which 
confirms my experience with superheated sorghulll juices, 
where I may add there occurred no precipitate in the juice 
charging tanks, in tbe effects or in the syrup tanks. 

By this process it is contemplated to take the juices into 
one of two receiving tanks, where it is limed, measured and 
then discharged into a third tank, from which it is pumped 
through the digester (or heater), attaining a temperature of 
230 deg.F. to 250 deg. F., and then passed through the tubes 
of an absorber, where it is cooled down to 200 deg. F., by 
passing the cold juice through the absorber, but outside of 
the tubes. 

The juice now passes direct to the HIter presses, the filter' 
bags or to open receptacles, where the coagulated matter 
should quickly precipitate.' • 

Shall probably erect one or two new machines t.his season. 
I now have three patents covering this system of clarification 
and others pending. . 




