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In a recent number of this magazine, a writer stated the 
cost of bringing a coffee plantation into bearing at ten dollTes 

pel' acre. Ten pounds are nearer the average cost to the end 
of the third year, as may be seen in an article on coffee in this 
number, page 244. 

The pineapple trade of Singapore has increased vcry largely 
the past two or threc years. The latest report shows an output 
of 240,000 cases for 18!)(). The fruit is grown on the pen in
snla of :Malacca, and is generally small, and the cnring ,:nel 
packing of the fruit is of the rudest kind. Still it all finds sale 
in the Asiatic or El1l'opean markets, England being the laq',;st 
Cl1stomer. 

The experiment of planting sng-ar heets in Scotland W;I~ 

tried again last year, and resnlted with fair S11ccess, the 1)('('1"'; 

showing a saceharine test of 1~.2~. The weight of thc ror)ts 
per aere was smaller than on the continent, but the expel'iHlcnt 
sh~ws that the lI1anufacture of sllgm' in Scotbud promises to 
beeome a sneeess. It has proved sueh in Sw(~dcl1, '1ml 1 'ICIl' 

wIly not in Scotland? 

Those who remember Mr. Forsyth's visit here, about 1886-'.', 
and his investigations regarding coffee growing in Hawaii, will 
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be interested in reading his letter on page 242, about coffee il~ 

Mexico and Guatemala, whiGh has its shady side as well as in 
other countries. The new blight which he refers to would 
seem to be a dangerous one, the introduction of which into 
'Hawaii should be carefully guarded aga·inst. 

·The sugar market in New York shows no· change, the latest 
quotation for 96° test having been 3:lc~ It is thought that the 
new tariff will not become a law before July or even AllgU;;t. 
And there is no foretelling what the rates will be. The stud: 
of sugar on hand in ail c011ntries is very large, having been on 
the 22d of April 2,704,458 tons, an excess of 523,823 tons 
over the stock at same date of lSQ6. The price is likely tl) 
remain low. 

The weather throughout the group has been very dr,Y, HEd 

though it may not interfere with this year's crop, it may rcduee 
the output for lSfJ8, if the drought is prolonged, on tll0He 
plantations that are dependent on rains. The shipment,; of 
sugar for the current year have been very large, fully Oll<;-half 

Of it having gone round the Horn to New York reiill(~l'it's, 

where it is sought for, being superior to the East India pi'odn<:ts 
for mixing with European beet sugar. 

In the production of grapes there are lllallY points of cultme 
that have been worked out after llluch careful experimentation, 
particularly the methQds of pruning and exposing of foliage 
and fruit upon the tl:ellis. The viticulturist has learned much 
in recent years concerning' ways Hnd means of combatting the 
black rot, the mildew and a whole host of other fungus disease;.;, 
and can put his choicest protlucts within the reach of all. Sure1y 
in grapes alone the worlel's debt of the viticulturist is very great. 

There is one featme in the new tariff bill which has en
countered much opposition. It is the clause which makes 
portions of it (the sugar dut,)' included) effective from April, 
whell it might not finally beeoIne a law before August. This 
would clearl,)' unsettle values. '1'1;0 Repuhlican memllcrs of. 
t11.e Finance Oommittee of the Senate have reached an agree-
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ment either to strike out the retroa~tive, provision of" ~p.p 
, "',-J 

Dingley tariff bill or amend it so as to pave ~he way to have,,!t 
stricken out in conference, and have so ,not~:fied the Democl'~ti~ 
members of the committee. ,,; :,:: 

;. ..~ , " 

As the new tariff bill passed the lower House of Oongress 

it contained a clause allowing' the making, :of" reciprocity tI;eat
ies with other countries, which may desh;e to enter into a g!v.:~f 

and-take convention, similar to those made ,~bJ' Mr. Blaine. Th,~ 

plan as agreed on by the Ways and 1Jleans Oommittee aut~of
izes the President to reduce the duty one-eighth of a cenTh,:,~, 

pound, or 12-} cents for 100 pounds on sugars coming fro1)1: 

countries which reciprocate, as determined by the Preside~~. 

This provision for reciprocity in the sugar schedule and the 
provision for reciproci,ty in the wine sch~dule and some oth\'lr 
reciprocity provisions will open a wiele :field for reciprocity 
under this new tariff. 

,Ye are indebted to :Messrs. J oIm ,Vi ley & Sons of ,'::-l'W 

York for a copy of the "Handbook for Sugar :i\{anufaetm'el's 
and Ollemists." The third edition of this valuable book 113s 
been rccently issued, with numerous additions and blank forms 

for sugar house work. The work treats of every detail in all 
departments of manufacture, and is thC1~efore indispensiblc'to 
managers, ehemists and sngar boilers. The preface to thi" third 
edition says: "It inc Incles many important hnproyenwnts in 

the methods of anal}:sis employed by sugar" house chemi.;;{-;;. It 

has been the aim to select processes which have given ,[1 ti"fa'e
tor'y results in comparative trials by American and fOJ'C!g11 
ehemists." 

Beet sngar factories have been or are in pl'Oer~:'il of boing 
established in cleyen Slatcs of the Union. So fflr a':3 h11s ln~en 
reported, eyory new faetory has proved to 1)13 ~lIecessfn I, not 
only in making sugar, hut making it with profit to nll cnll
cerned-farmers and mill men. The entire Olltpn:: if l' :LS!i~) 

erop will exceed 40,0?O tons, haH of which -was produced ':t,t 

the ,V utsollville factory in California. Th?, crop £01' 18!I7 will 
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probably show a considerable increase over that of the pr('vio1Js 
year. Sugal' beet seed has also been raised in U:uh an"d ~ifeb

raska, the first product from which is said to ilave E'urpa:'sed 
that "of the best German seed, which has heretofore been the 
only seed used in America for this purpose. 

A writer in the Ceylon Tropical Agriculturist says: "I have 
been interested in the copy of the Hawaiian Planters' Monthly 
which gives the interesting report on Insect Pests, by Prof. 
Koebele. There seems to be no doubt that the introduction 

" of the natural enemies of the several insect pests has been most 
successful in Hawaii-thanks to the personal supervision I)f 
such an expert as Mr. K. has proved himself to be. I am glad 
to note by a letter published in your January number of the 
Tropical Agriculturist that the India Planters' Associations 
are taking up the subject of the introduction of lady bird 
beetles, and are anxious to join in securing the services {Jf 
Prof. Koebele. vVe cei-tainly hope the experiment will be 
made." 

"\Ye acknowledge the receipt of the following publications by 
late mails: From the -Washington Department of Agricul
ture-Household Insects of the United States, with numerons 
illustrations. Proceedings of the Eighth Annual }.[eeting of 
the Association of Economic Entomologists. Some Insects In
jurious to Stored Grain. 

From the University of Califol'nia-vVork of the College of 
Agriculture. Remedies for Insects and Fungi Causes of 
Frogging and Bloating- of Prunes. California \Yalnuts, Al
monds and Chestnuts. 

From the University of Nebraska-The Tenth Annual Re
port of the Agricultural Ex. Station. 

The beet sugar industry in the UnIted States is certainly 
growing in importance. The subject is being agitated in State 
after State. Negotiations are nearly completed for establishing 
in Rome the first factory in New York. Wisconsin has one 
at :Menomonee Fans which has cost about $lGO,OOO. Illinois 
will soon 1)e in line; a number of Germans in vVill county who 



May, 1897] THE PLANTERS' MONTHLY. 205 

know all about beet culture from experience in their native land, 
think favorably of that region for beet raising. In Oalifornia, 
Nebraska and Utah sugar beet culture is increasing every year. 
New Mexico has a factory, Iowa and Minnesota will not be far 
behind, and Indiana is wide awake on the question. Steps along 
the same line have been taken in Ohio. 

Two of the most interesting automata now working within the 
limits of the United States are those used by the Government 
for counting and tying postal cards into small bundles. These 
machines were made in Oonnecticut, and the two are capable of 
counting 500,000 cards in ten hours, and wrapping and tying 
the same in packages of twenty-five each. In this operation the 
paper is pulled off a drum by two long "fingers" which come 
up from below, and another finger dips in a vat of mucilage and 
applies itself to the wrapping paper in exactly the right spot. 
Other parts of the machine twine the paper arollnd the pack 
of cards, and then a "thumb" presses over the spot where the 
mucilage is, and the packag'e is thrown upon a carry belt ready 
for delivery. 

---:0:---

BEET AND CANE SUGA.RS NOT ANTAGONISTIC. 

A statement is going the rounds of the American press that 
cane sugar wm not be needed after the beet sugar industry is 
once well established. This is not true. Oane sugar will al
ways be required for family use and in the preserving of fruits 
of all kinds, which is a growing industry, that will continue 
to expand even more rapidly than at present, because of the 
abundance and superiority of American fruits over those raised 
in any other country. Fruits preserved with beet sugar· have 
been found not to keep so long nor so well as when cane sugar 
is used. Nor are they so rich and luscious. This is· well 
known in England, and for this reason cane sugar is always 
preferred there. 

We wish the beet sugar industry in America all the success 
that it can possibly have, because it will retain in the country 
annually from fifty to one hundred millions of· dollars, and 
establish a new industry, gwmg support to millions of indm-
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trious men and women, including many hundreds of thousands 
of immigrants anlulally from Europe, Ohina and other Asiatic 
cotmtries, looking for employment in the new world. At the 
~a;l1e time, America will need and will consume all the cane 
.~ugar that Louisiana and Hawaii can produce, and more be-
sides, as it will all be reqnired in her vast food-preserving and 
drink-manufacturing industries. By the time that America's 
beet industry can produce annnally· Olle million tons of 
sugar-say fifteen or twenty years hence-her annual con
sumption of sngar will have increased to three million tons. 
The balance, whatever it may be, m11st come from cane supplies 
01' foreign beets. Looking still fmthel' ahead, when the bcet 
industry in America reaches two million tons .her consumption 
will have risen to four million tons to supply a population of 
oyer one hundred millions. 

For these i'easous, how much better it will be for the inter
ests of hoth c011ntries, 'were these Islands to become an annex 
of the American Republic, peopled with American citizens, 
sharing in each other's prosperity, at the same time serving as 
a most valuable outpost and commercial center for controlling 
the vast trade that is looming up in the Pacific, and which, 
though rightf1111y belonging to America, may, through national 
indifference and impecuniosity, slip into the hands of more far
sighted commercial rivals. X or should it be forgotten that 
Hawaii may be ma'de an offensive and defensive 011tpost of dw 
westel~n shores of the j'l..mel'ican Republic, as val11able to her as 
:Gibraltar is to England, 01; Oonstantinople will become to 

Russia when it is annexed to that Empire, which may be in the 
near future. 

---:0:---

A. NEW '1'RRt'lT NEEDlED BETWEEN HfiH'AI1 
fiND JAPAN. 

In the last issue of the Planters' Monthly, reference was 
made to the necessity of a new treaty between Hawaii and 
Japan, to supercede the two treaties now in force, one of which 
was negotiated tWCl.lty-six years ago, and both of which are 
defective. Exceptioils were taken by Hawaiians to both these 
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treaties, at the time ~heywere published, and late events show 
that they do not conform to present necessities, as regards the 
migration between the two countries. The following provisions 
may not.fully meet the necessities of the present time, as re
gards inimigrants, but may serve as an outline of what seems 
to be calleel for, and it would certainly serve to check excessi\Te 
immigration into Hawaii: 

1. Any Hawaiian wishing to migrate to .J apan, either as a 
tourist, or servant, or to engage in Imsiness, temporarily or 
permanently, shall, before emharking:, procure a passport from 
t11.e .Japanese :Minister Resident, or Consnl, in Honolulu, pcr
mitting him to trayel or remain in Japan for snch time as may 
be specified, and no longer; and he shall also procure a custom
honse passport in Honoluln, permitting him to depart. He shall 
also confor111 in all respect!:; to the Japanese laws regarding im
migrants. 

2. Evory Japanese wishing to migrate to Hawaii as tom-ist, 
son'ant, or to engage in bnsilless, telllporarily or permanontly, 
in' Hawaii, shall, before embarkation, procnre a passport from 
the Hawaiian )1inister, or Consul, resident at the port of de
pl:1't111'e in .Japan, which passport shall permit him to remain 
in Hawaii for snch time as may be speeifiec1 therein, and no 
longer. He shall also conform in all respects to the Hawaiian 
hws regarding immigrants. 

3. No laborer shall be allowed to depart from Japan to 
Hawaii, or from Hawaii to ,Japan, without first obtaining, at 
the port of embarkation, a passport from the resident :Minister 
or Consnl of the country to which he may be destined, showing 
his statns, name, age and employment, and the length of time 
that he desires to . remain in the country. At the end of such 
term 110 shall be required to immediately retnrn to his native 
country. 

The above are designed simply to serve as outlines of any 
articles relating to migration between the two countries, when
ever it may be found necessary to make a new treaty. The 
restrictions named in paragraph 1 are necessary in order to 

permit the same to be made in paragraph 2, and should not be 
deemed as a hardship, when the object to be gained is con,:;id- -
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ered, and tl+e po>yer to restrict emmigration into Hawaii :is 
placed in the hands of the Hawaiian :Minister resident in 
Japan. 

---:0:---

HON. E. L. FITZG-ERALD AND HIS MISSION. 

In the Planters' Monthly for April we referred to Mr. Fitz
gerald, the Labor Commissioner of California, as having ar
rived here. to inquire .i:nto the labor wants of Hawaii, and ascer
tain whether it is practicable to supply white laborers from the 
overflow of that State, to take the place of Asiatics who are 
now largely employed, as their contracts expire. Having 
spent several weeks here studying our labor system, he returned 
to California on the 5th instant. During his stay he examined 
closely into the conditions bearing on it, and what changes can 
be effected without seriously disturbing the working of the 
plantations. ]\,IIany obstacles have presented themselves, but 
he thinks they can all be overcome. So strong has been the 
desire on the part of planters to introduce the system of em
ploying white laborers, that ~ll the doubtful points have been 

removed, and the new system is to be commenced on the Ewa 
plantation, near this city. This estate possesses some advant
ages, and others will profit from any mistakes made in this 

first trial. Fifty laborers will be engaged in California, to 
arrive here within three months, for the above plantation. 

1\11'. Fitzgerald has expressed his views very freely while 
here, and from the interviews published in the daily papers 
we cull a few paragraphs, which show that he is quite sanguine 
of the results of his efforts in this labor enterprise: 

"You will understand that the planters are not at once go
ing to confine themselves to white men for laborers. That 
would be too radical a change; it mllst be done by degrees, 
and while the experiment is being tried the public must sup
port the planters. They are the ones to suffer if the attempt 
is a failure, and they are the ones who will bear the}oss. Tf 
the plantations which employ white labor as an experiment
if the managers are willing to risk their capital to show the 
United States that they are willing to give Americans . .a 
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chance to make a living here, then surely those managers are 
the ones to be supported. 

"If the work now perfor:illed on these Islands by Ohinese 
and Japanese can be done by white labor, and the climatic 
conditions offer no barrier, and sugar planters and employers 
of labor are desirous of bringing about this change, it is doubt
ful if there are many who would hold that the feeling of pro
tection and friendship should not be maintained. I doubt 
that there are any who demand that these conditions should 
change so speedily as to work a hardship 'upon any industry 
of the Hawaiian Islands." 

"The labor question in Hawaii is a simple one. In Oali
fornia we had to pa~s twenty-one laws before we could eradi
cate the many evils that had crept into our system there. There 
are none of those bad features in Hawaii, nor any need of 
legislation. The only questions to be considered are the 
amount Of pay and the ability of the laborer to do the work. 
The employee can live better here even than in Oa1ifornia, and 
there is no question but that he will receive his pay if he per
forms the work required 6f him. 

"A very large majority of the planters have'p1edged me their 
\vol'cl that they will employ American laborers as fast as room' 
can be made for them on the several plantations. They agree', 
first of all, to secure the ten per cent. of white laborers required 
by law from America, and to fill up with American laborers 
the places left vacant by Japanese whose contracts have ex
ph·cd. 

"To give a man a piece of land and let him work out hi::; 
own salvation is much better than to ask him to come here fur 
wages, and pit his sweat against that of an Asiatic. He will 
be .given every possible advantage, and if the class of laborers 
sent here do not prove satisfactory, then there is no use think
ing any more about it." 

In proposing a change in our labor system, Oommissioner 
Fitzgerald has bcen careful to inculcate two main points. First, 
the changc must be made gradually. Mr. Fitzgerald sees, as 
any sensible man must s~e, that any change of this kind must 



210 '('I-IE PLANTERS' l\IONTHLY- [VoL XVI 

be carefully brought about, and that to insure ,its success the 
motto of "make haste slowly" must be adopted. There must 

'be no violent change; it will have to be a gradnal elimination 
of one duss of labor and a gradual substitution by another_ 

---:0:---

JJIPROYING 'l'IIE 8U(1:iR OANE. 

"In u reccnt article entitled 'Americun Varieties of Plants,' 
we stated thut l11~ny horticu1t11l'ists believe that the greatest 
promise for improvement of varieties of plants consists in 
originating ncw American yarieties from the imported varic
tiC's hy seleetion of uc('ic1ental crosses. or :Yariations Iwhi('11 
originate in 0111' conditions of soil und climate. It ma~' seem 
i'>ing11lur thut preference should he expressed for aCCIdental 
('rosses, insteud of for crosses formed hy intelligent und cure
ful1." plm;ncd cross-fertilization of estahlished varietles. .:(- -::-

",Yhflteyer the ('11111"(' Jllfly he, it sC'ems to be tr11e that from 
the time of V fin }[ons, the most successful originator of su
perior yarieties of fr11it in his time,. clown to the present time, 
much greater success has 1)een had, as a g'eneral 1'ule, hy 

seleding aeciclental variations-that is, by accidental crOS5-
f('rtilizution-than hy intentional, artificial, hybri(lizution. 
:Many of our finest varieties of fruits are of unknown parent
age. In most cascs their origin can only be traced to seed
lings. :Many of 0111' best varieties were found growing ;n 
,,'aste pluees, and originated no one knows how. They ,\'el'e 
formed by [l(~cidental crosses, were chosen because they were 
seen to he superior, and were propugatecl generally becaut:ie 
they prove(1 to remain 'true' to the new type." 

The ahoye extracts ure from an interesting arti('le in the 
1_ouisiana Plunter of April 4, headed "accidental varieties 
ih plants." By "accidental" is meant new varieties originat
ing from na t111'a 1 causes, as distinguished from the urtificial 
methods of grafting or lmdding, in other words, "seedlings." 
Until quite reccntly, all the 111lmerOllS varieties of canes Ol'igi
n[lted as "see(llings"-the 01l1y natll1'ul wuy. A fll 11 list of 
Sl";gar canes, whenevcr it may be compile(1, will probahly num
ber several hllndreds; each differing in some minor -points 
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from others, either in . growth, structure and color of the stem, 
joints, leaves or buds, and perhaps other characteristics whidl 
only a close observer would detect, or a chemist could ascertain 
from testing the juice. Climate and soil undoubtedly affect 
the growth, appearance and saccharine value of canes YCl'y 

greatly, and may even change their chamcteristics so as hardly 
to be recognized, when compared with the plants from which 
they sprung . 

. The original home of the sugar cane IS believed to have 
been the East Indies-Java, Sumatrfl, Borneo, New Guinen, 
etc., or other of the large group comprised in that term. In 
each of these large islands, sugar cane was found growing in 
great profusion, when first visited hy foreigners. Hecent 'ex
plorers of Papua or New Guinea-an island 1,200 miles in 
length-have reported that its forests abound with g:roves of 
wild sugar cane, in endless varieties as regards color and other 
chameteristics. These could only have sprung from seeds 
dropped annual1y in the rieh soil, anel ?,TO'Iving spontaneous1y 
in its native climate, so admimbly adapted to make it a per

fect, hea1thy plant. In this, its native habitat, its seeds l11nst 
possess a vigor that would insure the growth of every plant, 
were it not for the dense foliage of the forests. A few of the 
New Guinea canes haye been introduced into Queensland and 
New South ",Vales, but unfortunately ,vith them have been 
brouglit some of the numerous pests, which prey on the rich 
canes. 

It now seems very strange that no one ever thonght of rai::;
ing cane plants from the seeds, 01' if thonght and tried, tb:1t 
no one ever succeeded in obtaining new plants nntil ·1I1essr5. 
Harrison and BovelI solved the problem a few years since. 
The credit belongs to them, anel if it were possihle, a pecuniary 
valne should be secured to them for thec1iscovery. Every 
planter has annually seen his fields bright with cane blossom" 
yet neYCl' dreamed of the harvest of seeds that. matured ;.n 
them and were chopped in the furrows, among the weeds 1'111cl 
calle trash. And after the heavy will tel' . rains, when these tiny 
seeds spronted and grew up thl'ong'h the trash, appearing like 
grass blades of some new and unknown pest, the hoe and cnl-
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tivator were called in to destroy the innocent cane plants ere 
they became rivals of the more vigorous planted stalks. How 
many millions of cane plants have thus been destroyed, no one 
can tell. Many a planter, in the tropics at least, may recall 
having seen clumps of what seemed to be a new grass springing 
up in spots on his harvested cane field, and may have stopped 
and wondered what it could be-something never noticed be
fore. This may have been the offspring of a tassel that fell 
just there, sprouted and grew as nature ordained. "But where 
ignorance is bliss, 'tis folly to be wise." 

The Louisiana Planter concludes its article with the follow
ing paragraphs: 

"Dr. Morris, director of Kew Gardens, formerly in charge· 
of the Botanic Gardens of Jamaica, once said, in a public ad
dress, that since sugar cane growers are denied the use of 
methods for improving plants by seed variations, which have 
been so successful in the case of the sugar beet, they should 
give the most careful attention to the accidental variations 
which do occur, though rarely, among sugar canes. It is well 
known that variations do occur among plants produced by 
buds, and that some very valuable varieties have originated 
from such variations in buds. It is probably true that among 
all the millions of sugar canes grown in Louisiana, there have 
been a few canes of a new type, of superior qualities, which 
might have given new, native American varieties of sugar cane, 
which having originated in our conditions, from efforts made 
by the plant to accommodate itself to our conditions, might 
have been snperior in our conditions. 

"The person who originates a superior variety of any plant 
should, it seems, have some legal protection, such as is given 
to a pers<?n who originates a superior machine, or process, or 
compound, or such as is given, by copyright, to a person who 
originates a hook which may contain something new and use
ful. The originator of a superior variety of a plant gives the 
world something of value, and should receive something of 
value in retnrn. It requires intelligence, patience and labor 
in selecting variations in plants, in testing and in propagating, 
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and in introducing a new variety. Such labors are as valuable 
and should be as well rewarded as those of other inventors aud 
discoverers and improvers." 

---:0:---;--

EXTR£10TION OF SUGAR O.!lNE JUIOE. 

(Oorrespondence of Demerara Argosy.) 

Sir:-In the very interesting "Notes on Agriculture, 1896," 
which appeared in your issue of January 2d, your correspondent 
writes:-

"Letters and articles published from time to time have given 
misleading statements as to the average sugar contents of the 
cane, evidently basing these on the erroneous figures arising 
from the faulty system of analysis found in old books on sugar, 
and have concluded therefore that enormous and preventai)le 
loss is sustained through bad manufacture." 

The general impression derived from reading this and the 
succeeding paragraphs is that your correspondent does Hot seem 
to think that there is much fmther hope of more economical 
means being practiced in regard to the extraction of sugar, 
though on his O\vn figures he shows that one-third of the sugar 
grown is lost in extraction and in manufacture. 

It has always appeared to me that it is of the greatest assist
ance to those who have control of a sugar faetory, if the pos
sihle margins for improvements are from time to time brought 
before them, a'nd with this view I trust that the observations 
which have suggested themselves may be of interest. 

It is regrettable that on a Demerara estate it is impracticahle 
to weigh the whole amount of cane dealt with during any cro}), 
as is done in most sugar-producing countries, the ratio of sugar 
of 1000 Pol. to the ton of cane being the most reliahle guide 
on which to base satisfactory records of manufactl1l'c. It would 
be most intercsting to know, were it possible to obtain such in
forlllation, how many tons of cancs were gronnd to prodnce the 
109,207 tons of sugar exported during' lSflG, and to see how the 
percentage of sugar compares with the results of other lands. 

The points to be considered ,,,hen looking at the possible 
margin for improvements are, (1) the quality of the material 
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dealt with, (2) the efficiency of the manufacturing department. 
In regard to the former of these considerations, from your 

correspondent's figures it appears that the quality of th~ juice 
averaged last year considerably less than is usually fonnd, and it 
would be useful to consider how much the amount of sucrose 
to the gallon might be influenced by tillage, drainage and 
manure, and also by the variety of cane planted; and more 
especially whether, by the practice of selecting, as far as possible, 
plants from canes with the richest sucrose contents, and greateBt 
Inirity, and interchange of plants between estate and estate, a 
cane of gTeater richness might not he grown. 

In a11, matters relating to the growth and cultivation of the 
cane, and also as regards manufacture, it is well to remember 
tlwt science as a guide SllOUld be followed with reserve until 
theory has been confirmed by practice, but that the best results 
are usually obtained from theory allied to practice, and he who 
understands amI is so constituted as to apply principles is most 

likely to meet with success. 

In regard to the loss which occms after the canes have reached 
the mill, it -is easily seen how largely the yield is increased in 
factories whose efficiency of extraction is high, and how wide ft 

scope exists in tllOse factories which sn bject the canes to crn8h
ing in only one mill. There is, I think, ono point which is too 
often overlooked, and that is tho inereascc1 cost of higher d
fieioney of oxtraetion mnst not he merel~' (·alcnlate(1 on the oxtra 
labor illyoherl in mannfaetnre and on interest and depreciation 
()f extrn plant, hut, the cnltiyatjon of tho cano heing carried on 
in Demernrn hy the manufaetnrcrs (anc1not furnishe(1 at a rate 
per ton) the whole cost of cu1tiYation, enttinp:, transport and 
general expensos must he consic1e1'0rl-the groater the yielc1 (If 
s11gal' obtaine(l, the cheaper the eost per ton of eane dealt with. 

"\fter tIle juice has 11een ('xtraetcd, it is no difficult matter, 
making' due allowanco for llnavoirla hl(, loss during mannfactnl'o, 
whieh with ('aro shonld not excecrl R-} pel' cent. or a pel' conL, 
to ('alcnlnte tho amonnt of sngar of 1000 Po1. which shonld be 
ohtained, nnd if rosn1ts show a falling off from the calcnlated 
qnnntit,v, instant attention shonlf1 lJC directed to discov~r whero 
tllC' loss QC(~11l·s-·whcthor in aetnal wasto, invorsion dno to carc-
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less manufactllre, want of skill in boiling, or unskillful treat" 
ment of the massecuite. 

In the distillery no less than in the boiling house should com
parison be made between actual and calculated results. . 

'While the possibility is existant of growing cartes of a s\veet
ness approaching that of other colonies, as"veUas of minimizing 
the loss in extraction and manufacture, the Demerara planter 
need not despair of effecting ·further .. economies. 

Of reduction of fuel and stores and the introduction of labor
saving appliances, I will now say nothing', but trust that what 
I have written may be suggestive.' Those interested should 
read reliable records of manufacture in Queenslaild, Louisiana 
and other countries, to see how the working of their own fac
tories compares with others under different conditions, and as
certain if possible the cause of the differences. 

I am, Sir, your obedient servant.-Cor. of Demerara Argosy. 

[Rcmarks by the Editor of the Planters' :Monthly.] 

The writer of the above communication has struck the key
note, which every intelli.gent person will admit, CRn lead only 
to snccess in cane cu1tnre and sugar manl1faeture. The main 
thing that he pleads for is aCC1ll'ate data regardil1g cultivation 
and manufactnre, in every stage of the process-the same that 
has brOllght the heet sngar inc1nstry to snch perfection. :Finr, 
regarding the soil a11<l its improYement, the choice of seeel 
cane, its cultivation, the amOU1lt of cane grou11d, the cost (If 

cultivation, cutting' and transportation, cost of mill work, in 
ever,)' stage, anel the same (letails in the sugar honse, In short, 
an accurate knowle(lge of the cost from the turni1lg of the sod 
to the shipment of the 8ngar. The 11est c011<lucte(l estates (10 

lIOW show these (lata,. with more or less H('euraey, hut the)' ,Ire 
few eOl1lparecl with the n11m11er that do not. 
. 'Where these data nre well kept, HlHl the sng~n' ho118e is u11<lm' 
chemical control, the management ean 1'cdnce the leaks illHl 
losses, in many instances, showing fr01l1 year to year material 
gains. The selection of cane for seed, its adaptation to t.he 
soil and climate, the manner and season of planting it, allCl the 
care of it during' the early stages of gTowth, all haye a bearing 
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on the crop. There is still another point too often overlooked
the manner in which the cane stools. Some cane will not aV0r
age a half dozen stalks to the hill, while other varieties will 
show from ten to twenty. Granted that the juice possesses ';h3 

same strength in each, the yield of sugar from the latter will De 
more than double, with about the same cost of cultivation for 
each. The value of such canes can only be accurately ascer
tained by careful data. There are probably two hundred va
rieties of cane now growing, sufficient to suit every tropical 
latitude and locality, be it wet or dry, lowland or highlanJ. 
'Vher~ a cane with rich juice is found, stooling heavily in the 
hill, and yielding abundant bagass to supply the furnaces with
out other fuel,-these are among the points which will com
bine economy with the profit. Soil and climate have very mueh 
to do with the productiveness and value of canes, and these fire 
often underrated. Note how carefully the beet growers select 
their seeds, and apply their tests to the growing crop, and see 
the results-a constant gain in quantity and quality. What is 
aimed at by the beet grower, should be aimed at by the cane 
grower-the sn1"l;iml of the fittcst-the production of the 
best plants to be obtained. And where this is carried on from 
year to year, gaining' a little now and then-where richer juiee 
and more of it to the given' area is obtained, at a decreasing 
cost, the cane business must and will pay, so long as there is a 
demand for sugar, and such demand will increase as the ye'ns 
roll by. 

---:0:---

AlIIERICAN FIRE Al'PARA'I'us.-The whole world looks to New 
York for firc apparatus. It is conccllcd that. this city IH'olhH't?s 
the finest engines, the most beautiful and exquisite hose car
riagcs, aIHl the most cOllvcnicnt anel praetical ladder truck:=:. 
The reason for the sncecss in this particular line is heeanse the 
manufaetllrcl's keep up to the times, and new inventions and. 
dcviees arc eonstantly being added, and to make the equipment 
of the moclel'll {-ire fighter of the most effective character. 

A young business man, bright, capable and amhitious, is 
not a bad channel through which to invcst capital, and a part
nership of money and brains is llsually of mutual advantage. 
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OANE OULTIVATION IN EGYPT. 

:Middle and Upper Egypt, owing to their geogTaphical po
sition, and the richness in plant food and excellent physic~l 
conformation of the soil of the Nile Valley, possess very favor
able conditions for the cultivation of the sugar cane. Composed 
as it is of the constituents of vei'y varying geological formations, 
it possesses largely nearly every mineral ingredient that vegeta
tion requires, In many cases, how eyer, where it has been over
taxed by a constant cultivation of sugar cane, mnch of the land 
has become deficient in one important constituent, which is 
necessary to the growth of heavy crops, viz., nitrogenous organic 
matter. 

Gellerally speaking, the conditions to ensure fertility in a soil 
are (1) plenty of assimilable plant food; (2) sufficient quantity 
of earthy matter endowed with the requisite physical properties; 
(3) suitable subsoil, and (4) favorable climatic conditions. Now, 
as regal'ds the cultivable land of the Nile Valley, it may be said 
uroadly that' it is possessed of great depth of soil, opell ill texturo, 
and easily worked, and from the nature of its formation suppli~d 
liberally with the mineral ingredients of plant food in a fine 
state of division, facilitating their assimilation by the roots of 
plants. There is, however, another, though not indispensable 
condition of fertility, viz., the presence of vegetable matter. 

,Vithout entering- into a detailed explanation, we may accept 
as proved facts the claims made for the beneficial influence ex
erted by the presence of "humus" in soils upon the crops grow
ing thereon. Vegetable matter improves the texturc of soils, 
in its decolIlliosition it provides carbonic acid, nitrogen and 
mineral salts in an assimilable form; the carbonic acid absorbed 
by the irrigation water has the effect of improving and increas
ing' the solubility of mineral matter in the soil. As regards 
Egypt, an exceedingly important function of humus is to greatly 
increase the absorptive and retentive power of soils for moisture, 
which natm;ally is productive of a healthy coolness where the 
vegetation most requires it, at the roots, and also guarantees 
the most effective and economical use of the irrigation water 
supplied. 

Of the crops planted in rotation with cane, there is only -one, 
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'''bersim,'' which tends to enrich the soil in humus. The >yheat, 
bal.-ley, maize and bean crops are entirely removed from the 
nelds-straw, roots and all-while "bersim," after cutting, and 
perhaps feeding off, h~s its roots plowed into the soil. 

The dark soils of the Nile Valley are generally considered hy 
the planters as of greater fertility than the light-colored soils, 
though in other characteristics they appear the same, and are 
found in close proximity to each other, without apparent grada
tion. The dark coloration is due to the presence of humns, 
probably resulting from the more frequent plantings during il 

longer period, of "bersim" on the soils in question. This humns 
may, however, not be the only reason of the greater fertility 
of the dark soils; an endeavor ought therefote, to be made by 
cane planters to throw light on this question, by beginning hy 
plowing into the soil all the cane trash, instead of burning it, 
and allowing it to incorporate with the soil, and instead of bare 
fallowing-a very questionable practice in the tropics-either 
bersim, beans, or maizc should he grown, and when nearly 
matured plowed in whilst green and succulent. This has a pow
erful effect in fertilizing land. 

Indigo is a valuable plant for such a purpose as this; it mig~1t 
be grown on a cane plantation as a rotation crop, and after ex
tracting the coloring matter from the plants, the refuse could be 
thrown on the land and plowed in with the roots, as in the ca~e 
of bersim. 

If hy careful after investigation it should be found that the 
fertility of dark soils is due to vegetable organic matter, then it 
would be a comparatively easy task to transform the light soils 
into dark soils, and thus increase the yield of cane both in qllan
tity and quality, and by continued cal'efulrotation of crops, and 
occasionally green manuring, the land might be maintained in 
good condition, even if forty pel' cent. of the estate were kept 
constantly under cane, and without appreciably increasing the 
cost of cultivation. 

As a consequencc of the tight position created "in the sugar 
industry hy the low prices now ruling, the management of t.he 
Daira Saneih reduced the price paid to the growers, from 3 to 
2£ paistres pel' cantar of cane. Whether this be a wise pro
ceeding on the part of the administration is doubtful, but it is 
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the opinion of many, and also of the writer, that it will ulti
mately lead to bad results, both to grower and producer. 

It is an undeniable fact that the cultivation of the sugar cane 
on the lands of the Daira-and elsewhere in Egypt-is done in 
a sort of "rule of thumb" manner, and the results, both as re
gards quantity per feddan and quality of the cane, leave a very 
p'eat deal to be desired. It.is therefore desirable that measures 
should be adopted which will tend to encourage the growers to 
improve their system of cultivation, so as to produce crops of 
cane of a better quality and in greater abundance. Such a l:esnlt 
might be attained by introduc~ng a system by which the factories 
would pay the grower for his cane according to its saccharine 
value, which value could be determined by testing average sam
ples of the cane as it is delivered at the factories, and by arrang
ing a table of prices that would make it to the growers' ad
vantage to deliver good cane to the factories, which would .also. 
benefit by getting a greater yield in sugar in proportion to the 
weight of cane delivered. 

The quantity of cane crushed by the factories of the Daira 
Sanieh during the season (from 20th December, 1894, to 5th 
April, 1895) was over 790,000 tOllS, 70 per cent. of which was 
grown on Daira land; that is to say, 60 per cent. by growers 
who had hired land from the Daira, and 10 per cent. by the 
tuftiches, the remaining 30 per cent. by private proprietors of 
land. Although this cane varied considerably in quality, still 
the same price was paid to all, viz., 3 paistl:es per cantar. 

By this system of paying a fixed price for all cane-good or 
bad-no encouragement is given to improve the cultivation; 
the planter has no interest in delivering a superior quality of 

. cane, as the nature of his contrnct offers him no benefit for 
quality, he is merely paid for weight; and' now that tIle priee 
of cane has been reduced, othcr conditions remaining the same, 
it is evident that he will endeavor to retrieve the loss which this 
redllction will cause him by reducing the expenses of cultivation, 
in plowing and cleaning the fields and weeding and trashing ~he 
cane, and whim the time for cutting comes he will send unripe 
cane, with leaves and longer tops attached to the stalks, which 
aU helps to make weight; and the factories, besides receiving 
such inferior material, will have to expend more in making their 
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sugar on account of the impurity of the juice and the inferior 
yield in sncrose. :Moreover, the hirers of land, who form 60 per 
cent. of the growers, will, from the fact that they are getting less 
for the cane, naturally be desirous of paying less for the hire 
of tl18 land, and as regards the reduction of the price for the 
cane grown by the tuftiches, this can make no difference to the 
administration, seeing that the lanel. and factories are both one 
property. 

From the above reasoning it will be seen that any benefit to 
the Daira from the reduction in the price of cane is doubtfL1l, 
and the evils which will accrue froni it will tend to increase year 
by year. 

A more feasihle means of meetillg tl1C difficult;v caused by the 
fan in the price of sugar ",ouM be to introduce 111 ore improved 
methods of manufacturing th.e sugar in the usines, anel endeavor 
·to cultiyate a richer cane in the fields. 

Any criticism of the manufacture of sugar from the cane in 
the nsines of the Daira SUllieh can only be clone from a fOllnrla
tion of assumption, seeing that no chemical control is exercised, 
1101' any record kept of the saccharine value of the cane supplied 
to these llSines. Accurately to estimate the work which is being 
done in a usine-which takes in the cane by weight, ancl manu
factures from it, in the form of sugar, a commercial article the 
money value of which has to pay for cane, cost of manufacture, 
and remuneration to the proprietor-it is necessary to ascertain 
with the greatest possible exactitude the quantity and purity ·)f 
the sugar in the cane supplied to the factory, and by constant 
analyzing to ascertain what losses may be taking place at the 
various stations during the process of manufacture, these an
alyses being duly registered for future reference. The absen0e 
of chemical control in a sugar factory is eminently unfair to the 
engineering staff, on whom falls the responsibility of efficient 
mill work. 

The average cane crushed in the usines of the Daira Sanieh 
during the senson of 1894 might be said to contain 141 per 

. cent. of its weight in cane sugar, with a purity of about 88 per 
cent.; with this assumption, the results of the campaign show 
losses in manufacture of over 25 per cent. of the total sugar in 
the -cane. 
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In the campaign alluded to, the yield in all soluble solids 
per cent. to weight of cane crushed was:-

Pe:r cent. 

First sugar (practically dry). . . . . . . . . . . . . . .. 8.96 
Second and third sugar 1.23 (5 per cent. water). 1.17 
1\1:o1asses 2.37 per cent. (25 per cent. water). . .. 1.78 

Total dry matter obtained ............... 11. 91 

Now the "Brix" or solid soluble percentage in cane juice
at go Baume-is 16. ,Ve have therefore the difference between 
the soluble solids introduced into the factory, and the soluhle 
solids obtained from the factory, as representing the totallo:33es 
of manufacture, viz., 16.0-11.91=4.0, and 4.0 on 16.0 equals 
in percentage 25 per cent. ·What percentage of loss actually 
does take place in the usines of o!ihe Daira cannot be exactly 
determined, from the fact that no accurate record of the nature· 
and quality of the cane passed into the usines has been kept, 
the amount of the losses and the stations at which they take 
place can only be fixed by steady chemical control. 

The mode of extracting the juice from the cane practiced in 
the usines of the Daira is that of double crushing, i. c., passing 
the cane through two mills and pouring hot water on the parti'll
ly crushed mass as it comes from the rollers of the :6r8t mill, and 
again just as it enters the rollers of the second mill. The quan
tity of hot water thus put on the Cl·ushed cane varies acc·ording 
to the richness of the cane juice being extracted. 

The amount of wet megass which comes from the second mill 
is from 25 to 26 per cent. of the weight of the cane crushed, 
one-half the weight of which is diluted cane juice, having 11 

density of 3J to 4° Banme, equal to 6! Brix. From theRe 
figures it may be calculated that the wet megass produced from 
every ;tOO tons of cane crus)lCd takes with it 13 tons of diluted 
cane juice, containing about 15t cwt. of sugar, so that from the 
790,000 tons of cane· crushed during the campaign of 1894-U5, 
over 6,000 tons of sugar was burnt with the megass as fuel. 
Undoubtedly a more perfect extraction might be obtained, 'mel 
a certain part of this loss saved, but it would be at a great 
expense. 

It is argued by many skilled sugar makers that the applicati()n 
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of the maceration water should be made at the moment the 
megass emerges from the rollers of .the first mill, and as hot as 
possible, and that the water applied just before the megass 
enters the second mill is ufieless, and serves only to unnecessarily 
dilute the juice, to the detriment of the coal account. 

The juice as it flows from the mills carries with it certain 
impurities, such as "ligneous particles" known by the name of 
"cush-cush;" this matter when it arrives with the juice in the 
defecating pans gets heated, and when it comes in contact with 
the lime becomes almost black in color, and necessitates a greater 
quantity of animal charcoal in the filters to neutralize this effect"; 
its presence in the juice also tends to the rapid fouling of the 
evaporating plant; a more effective means should therefore be 
adopted to remove these impurities-at the mill-than is now 
in use in the usines of the Daira. 

The defecation-or clarification-of the cane juice after it 
has left the mills, as practiccd in the factories of the Dail~a, 
leaves much to be desired, and it is probably in this stage of the 
manufacture that cOl1siderahle losses of sugar occur; the length 
of time that the juice is left in contact with the impurities which 
surround it, and the ddective treatment to which it is exposed 
in the many open pans where the scum is more or less imper
fectly removed, long exposure to the air, and irregular liming 
conduce to the deterioration of the crystallizable sugar C011-

tainecl in the juice operated on. 

:Mr. Alexander Young, in his report on sugar machinery, 
published in the· Louisiana Planter of December 8th, 189-:1:, 
says: "Next il~ importance to the extraction of juice from the 
cane is its clarification, and yet in many sugar-houses this part 
of the work is left to be performed by ordinary laborers, and 
'done in a very unprofitable manner." ]"[1'. Deming, the origin
ator of "Superheat Clarification," i.n speaking of open defeca
tion before the Louisiana Sngar Planters' Association on the 
10th January, 1895, says: "Thero is on~ thing noticeable in 
juice in open clarifiers, that is, the difficulty of getting uniform 
clarification. In one pan agood clarification may be secured, 
and apparcntly an equally good one in the next pan, yet when 
united an opaque juice is seen because they al'e not of one con
dition, due to more lime being in one than the other, or one 
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requiring more lime than the other. This bad result is obviated 
in a great measure by 'Superheat Olarification,' because it tem
pers the juice in large quantities in one tank, where you get 
more uniformity, and the sugars made show a remarkable 
uniformity such as is never seen by open clarifier work, and be
sides it gives a remarkable increase in quantity of first sugars." 

Again, on :May 7th last, there is a statement made by the 
chemist of the "Ewa Plantation Company": "The superheat 
clarified juice shows a gain in purity of 3} to 4{- per cent., over 
an average purity of 86.0 to 86.5 per cent. of our mill juices." 

Following is the usual routine practiced in the .usines of the 
Daira, when the diluted juice has been clarified, it has a density 
of 7 Baume equal to 12.3 Brix, and is then passed into the 
triple-efIet, and concentrated by evaporation to a density of 
22° Damne or 40° Brix. During this operation there occurs 
a loss of a certain portion of the solids contained in the juice, 
by what is caned entrainment. This is caused by the rapidity 
of the current of vapor passing from the pans carrying with it 
particles of the juice, which pass away with the condensed vapor 
into the drains of the factory, and are irrecoverably lost. The 
amount of this loss is the difference between the quantity of 
soluble solids introduced with the juice into the triple-effets, 
and quantity of soluble solids obtained in the syrup coming 
from the triple-effet, and to determine this difference is part of 
the duties of the chemical control. 

This entrainment can be reduced by establishing lrn·ger 
outlets from the pans, and thus reducing the velocity of the 
vapor passing off, but to make the changes which are necessary 
to effect this remedy, certain 011tlays will be required, and be
fore incurring such expenses, it would be but just on the part 
of the administration to ascertain the extent of the loss oc
casioned by this entrainment. 

In the vacuum pans the loss from entrainment is even g-reater 
than in the triple-effets, and the same remedy is applicable. In 
all evaporators of modern constniction special precautions are 
taken to prevent loss by entrainment. 

In a practically conducted sugar factory, the services of a 
chemist are constantly required; his duties begin at the mill 
in the determination of the sucrose actually secured in the juice 
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at this first stage of manufacture. The theoretical weight of 
sucrose here secured must be carefully followed at every process 
until the juice is pumped into tanks as syrup, and finally crystal
lized into sugar in the vacuum pan, and turned out at the cen
trifugals. The enormous losses that formerly occurred by en
trainment in the multiple effets and vacuum pans have been 
largely corrected, simply by the ascertainment of the fact 
through chemical cont.rol. If 50,000 pounds of sugar were 
taken into the sugar honse, as evidenced by an analysis of the 
juice at the mill, and but 45,000 pounds of sucrose appeared in 
the tanks when the syrup came from the multiple effet, it be
came the duty of the chemist to account for the loss, and the 
loss ascertained is soon located, and experience shows that the 
defect is soon remedied by the chemist or the engineer. . 

From the above statements it may therefore be inferred that 
a sugar factory could about as well do without a time-book in 
which to keep a record of the services rendered by the various 
employees, as it could do without chemical control, by means of 
which to record the sugar coming into the establishment, its 
quality, the quantity and quality of the output, and the extent 
and location of the intermediate losses. 

The object in writing this paper has been with the view of 
calling attention to several points in the current working system, 
both on the lands and in the factories of the Daira Sanieh, in 
order that they may receive such consideration as may be judged 
opportune. These points may be enumerated as fo11ows:-

PLANTATIONS. 

I.-Ascertain the respective qualities of dark and light col
ored soils. 

IT.-Try rotation of crops and manuring on the cane lands, 
instead of hare fallowing. 

IIT.-Introduce a system of Imying the cane from the grow
ers, which will induce them to deliver a hetter quality of cane 
to the factories. 

FAOTORIES. 

IV.-Adopt a means of removing the ligneous matter from 
the juice as it leaves the mills. 
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Y.-Try "superheat clarifying" in one factory, as a means of 
improving defecation. 

YI.-Install the "Hodek" or some other appliance, on the 
triple effets and vacuum pans, to prevent loss by entrainment. 

JAMES WILSON, 
Ohief Engineer of the Daira Sanieh. 

-l\1:anchester Sugar Cane. 

---:0:---

THE FERMENT A.TION OF SUGA.R. 

Editor Planters' Ivlonthly:-In the report made to the Ha
waiian Sugar Planters' Association on :Manufacture, last No
vember, there are some statements which some have thought· 
were made in refutation of the theory which I had put forward 
regarding the fermentation of sugar. I cannot say, however, 
that Dr. :Maxwell had any theory of mine in view in making 
said statements; if so, he hai'\ mistaken my position. 

The statements referred to are summed up: "The literal evi
dence furnished by the mass of samples noted leads us away 
from the conclusion that the quant'ity of the impurities is i,n 
initial factor." 

I have delayed writing further on this question, hoping to 
accumulate more data than I had yet been able to, and also be
cause I did not think that this statement regarding the quantity 
of impurities had any reference to anything I had said on the 
subject. 

In the Planters' ::Monthly, June, 1896, I said: "If a certain 
sugar house product docs not ferment, it is not because the 
germs of fermentation are not present, but because the con
ditions are not right for their development." 

In August, 1896, I said: "Because one sugar ferments and an
other docs not, it is not because one contains the germs of fer
mentation and the other does not; but because the conditions 
are in the one case favorable and in the other unfavorable." 

I have nowhere laid particular stress on the q1cantity of im
purities as an initial factor; nor do I think anyone else has. 
It would be just as sensible to say that the fertility of a soil 
depends on the quantity of mineral matter (ash) and nitrog .. m 
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present, irrespective of kind. What I have done is to show, by 
analysis, that in the case of sugars made ·from the same juice 
the sugars contain increasing quantities of moisture, glucose, 
ash and nitrogen, as we go down the grade; and it is reasonable 
to suppose that the ash and nitrogen content of each grade nre 
made up of much the same kind of material, but in greater 
quantity in the low grades. To assume, however, that such is 
·the case with sugars made from different kinds of cane, at dif
ferent times of the year, and by different methods of workin,g, 
is unwarranted; and no onEi, to my knowledge, has made such 
an assumption. 

The qualitative and quantative analysis of the ash and nitL'o
~en co:htmit of a number of sound and fermented sngars is a 
'matter demanding more time than I have been able to give, 
and I have little data to offer along this line: but when I 
distinctly stated that the requisite conditions for growth of the 
gel'ms present were the initial factor in the fermentation of 
sugar, Dr. Maxwell had no right,. four or five months later, to 
put fOl,\vard as his own proposition, "that the kind or form of 
mineral bodies present have a determining effect." 

The expression wl1ich I used, "conditions right for develop
ment," whether appEed to fermentation germs or to higher 
forms of life, refe'rs to kind or form of food material as well 
as quantity; and if I laid no particular emphasis on kind or 
form, it was because, not having elata, I could make no specific 
statement; and the only other alternative, to jump at a con
clusion, I refrained from doing. 

The observations which Dr. :Maxwell states were made hy 
him in Louisiana on the nitrogenolls food preferred by moulds, 
yeasts and bacteria l'espectively, were also made by Nageli in 
1882; and it is rather unfortunate that he did not think to 
bring these observations to 11ear on the subject in his two pre
vious reports on fermentation. 

In the report is given the average ash and nitrogen content of 
a number of sonnd llnd fermented sugars 011tained from Mr. 
Ziebolz. These analyses show that the sound were higher in 
nitrogen and ash than the fermented sugars. But why was 'not 
the moisture also determined in these· samples?' :Moisture is 
just as essential for fermentation as nitrogen or ash, and had 
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the moisture been determined also, it is quite possible that these 
·analyses would have told a different story. ""Vhy Mr. Ziebolz 
should have been asked to remove all data bearing on· the 
origin, age and behavior of these samples is not stated. Noone 
has accutJed Dr. Maxwell of subverting facts to maintain hi.s 
own theories; and surely it is difficult enough to obtain data on 
this subject without voluntarily destroying that which we hav·3. 

I can thoroughly indorse all that Dr. :Maxwell has said re
garding moisture being a condition indispensible to fermenta
tion; but that does not alter the fact that he ignored the moist
ure in the samples obtained from J\fr. Ziebolz, and has ovet·
looked the mention I made of moisture as one of the requi:lite 
conditions for fermentation, in previous notes on the subject. 

During the crop of 1892 there was in use in Hawi mill a 
Hersey granulator. Two grades of sugar were shipped, No. 1 
and No.2, the No. 3 being returned to the juice. Both grades 
were run through the granulator, and were as dryas sand 
when bagged. During this crop (lS!)2) I made a thorough test 
of the correspondence of the San Francisco and mil1 polariza
tions of this dried sugar. The test extended over some weeks, 
the sugars being'" marked with a distinctive mark every second 
day, anel carefully sampled. The mill and San Francisco polar
izations agreed almost exactly, and I have several times spoken 
of the advisibility of using a granulator in the case of sugars 
to be shipped to New York. 

The behavior of Rohala Sugar Co. sugars with regard to 
fermentation, as far as my knowledge of them goes, does not 
bear ont Dr. "1faxwell's theories. During the crop of 1802, 
with the exception of the first month, all second and third 
sugars were returned to the juice, and there was no deterioration 
of sugar shipped. During the crops of 1804 and 1895, for half 
of each crop, the No. 3 sugar was returned aIlcl the mili polar
izations agreed with those in San Francisco within 0.1°. Dur
ing the crop of 1806,110 low grade sugars were returned, and 
yet the sugar shipped for the first six weeks deteriorated con
siderably, the No. 1 falling as much as 1°, and the No. 2 us 
much as 2°. The mill and San Francisco polarization agreed 
fairly well for the balance of the crop. During the present crop 
the first two shipments lost more in shipment than any before, 
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while later shipments have been nearly up to mill polarization~. 
We have, then, no deterioration during three years when low 
grade sugars were returned; and deterioration during two years 
when no low grade sugars were retmned, and such. deterioration 
taking place at the first part of the crop and not later 'when the 
mill became foul, etc. 

The deterioration of sugar shipped, as far as it has taken 
place here since January, 1896, may be explained, I think, hy 
the following facts: .(1) The crushing and evaporating capacity 
of the mill has been increased without any increase in the num
ber of centrifugals, and in consequence the sugar is often not 
so well dried as formerly. (2) :Much greater extraction (93 per 
cent. of sucrose against 87 per cent. before) gives a massecuite 
more difficult to thoroughly purge of molasses, and sugars con
taining non-sugars not present before. (3) The cane ground dur
ing the first part of each crop in question was of poorer quality 
than that later. 

The conclusion that Dr. :Maxwell comes to, "that the remelt
ing of fermented low grade sugar in fresh juice is a probable 
cause of the fermentation of ccrtnhL No.1 sugars," (the italics 
are ours) contains loop-holes large enough to turn a double 
somersault through, and leaves the planter in doubt whether 
his sugars are the rcrtain ones referred to, or whether he must 
look for some other pl'obable cause. 

The statement regarding' a preventative, "lime is the most 
effective agent in use," although it may sound wise, is not very 
satisfactory to the practical man. ,Vhat is meant? Leaving 
aside the effect of lime on the fermentation of juice, which is 
not the qucstion in hand, the only meaning we can gather from 
this statement is that more lime used (how and where he doe;: 
not say) will prevent the fermentation of sugars. Leaving asi.de 
the cl{emical aspc;ct of the question, and speaking wholly from 
the sug-ar boiler's point of view, I do not believe there is a sug-ttr 
hoiler in the Islands who will own to having obtained from this 
statement even a hint as to how he shall make sugar -that will 
not ferment. ,Ve all use lime; some more, some less; hut the 
condition of the juice after being clarified varies within narrow 
limits from faint acidity to faint alkalinity; and if Dr. :Maxwell 
has any data to prove that sugar made from alkaline juice is 
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less apt to ferment than other sugar, he should have presented 
it. All sugar boilers know that cane juice cannot be worlmd 
either to advantage or profit when decidedly alkaline; and Dr. 
:Maxwell has himself drawn attention to this fact more than 
once. I have myself known sugar made from decidedly alkaline 
juice to lose 0.8° in three months; and on the other hand, sugar 
made from juice slightly acid, to remain unchanged for the 
same time, and yice versa. 

The truth is, tllere are two phases of this qnestion of the fer
melltation of sugar. ]i'irst, the immediate canse, and second, 
the ultimate cause. The immediate cause is, if we will face the 
facts so plain and sel£-eviLlpnt as to be axiomatic; all onr raw 
sugars, as can easily be proyed, contain the gorms of various 
ferments in considerable nmnbers; and if the sugars are of such 
a character as to furnish the proper conditions of growth, these 
germs will grow alld the sugar will fermont. This is the side 
of the question that interests the sugar boiler and sugar chemist. 
,Yhat are the conditions of gTowt.h, and how ('nTl 'va remove or 
prevent the presence of such bodies as will furnish food for fer
mentation? This c011 be answerod generall'y in one sentence: 
Get a massecuite of high pmity and thoroughly dry the sngad 
A massecuite -of high purity can only he obtained from jui0c 
of high purity; so the grower of the cane must co-operate with 
tho maker of sugar to attain this encl. The thorough drying .of 
low grade sugars is difficult, m'en in a granulator; so the ideal 
way ,,'ouId he to make one grade of about D(l° and dry in a 
granulator. The assertion that all om raw sugars contain food 
material enough to snpport a visihle ferlllentation is not so, if we 
include moisture as food materia1. I have yet to heal' of No. 1 
sugar, polarizing D9°, deteriorating in shipment; simply be
cause such sugar must be ver'y pure and verv dry. 

The second phase of the question, the ultimate cause; that is, 
the nature and manner of growth and method of reproduction 
of the micro-organisms which bring about fermentation, is one 
which must be left to the purely scientific man. No sugar house 
chemist has either the time or necessary apparatus to carryon 
such investigations, however 11l1i.eh he shoulcllike to do so. 

Kohula, }'1:uy 1st, 1897. 

ED~IUND O. SHOREY, 
Ohemist K. S. 00. 
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OOFFliJE IN GUATliJjJfALA AND MEXIOO. 

1\1:r. W. J. Forsyth, who visited these Islands some ten years 
ago, and who has had considerable experience in coffee planting 
in Oeylon and Guatemala, has written an interesting letter to 
the Oeylon Observer, relative to coffee planting in 1\1:exico and 
Guatemala. According to his accounts, the prospect is not VCl·y 
bright for emigrants to engage in this business in either of the 

. two latter countries named. His letter is dated-Ohiapas, :Mexico, 
and we insert sueh portions of it as will be of interest here: 

"I do not think this is a good place for a Oeylon planter to 
come to in search of employment as manager of a coffee planta
tion. Such situations are very scarce, and the wages paid, 
except only with rare exceptions, are not of such a nature as to 
induce anyone to embark his fortunes in Latin America. 

A Oeylon planter, too, is very much handicapped by other 
planters resident here-German, French, American, Italian, 
in fact of every nationality, besides a redundancy of :Mexican 
natives of the country. The first requisite is a good knowledge 
of Spanish, so as to enable one to do his own business person
ally, without the services of an interpreter. The methods" too, 
of doing business in these countries are entirely different to the 
best way in which we are educated. The Jesuitical doctrine that 
the end to be gained justifies the means employed to gain that 
end, permeates every transaction and eats into the vitality of 
every negotiation ; ·accordingly, one requires to be very alert, 
careful and reserved. 

1\lany persons who corne to these countries to teach remain 
to learn; their lessons too often are very severe. "When I first 
arrived in the neighboring Republic of Guatemala, in the early 
part 6f 1883, I thought that the very name" of being a Oeylon 
planter was sufficient to estahlish me as an authority on sueh 
suhjects. So it was to a certain extent, but my (~ase was very 
exceptional and sllccessful. But I readily say that our Ceylon 
system of coffee planting could never be adopted successfully 
here, where the same method prevails which is employed in 
Brazil. The reasons are legion in number, and I have written 
you too frequently regarding them. In: a word, it is eminently. 
eheaper and simpler, so much so that whatever part of the world 
I were to go to prosecute the coffee industry I should assuredly 
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~ork on the lines established in all this continent. Accord
ingly, you see, my Oeylon coffee planting education is no lBe 
to me. I am one of those who came here to teach and have 
remained to learn. 

Oentral America stands vel;y high as a large coffee producing 
country. It is split up politically into five distinct Republics. 
The chief of these as a coffee country is the Republic of Guate
mala. Last year the harvest reached nearly 900,000 qnintals 
(one quintal is equal to 100-lb. weight). 

It is an accepted fact that volcanic soil is the very primQi.it 
for the gro\vth of coffee. Now Guatemala and its immediate 
neighbor, San Salvador, are nearly altogether of volcanic formrl
tion. There are full" 12 distinct volcanoes, ranging in height 
from 13,500 feet to 15,000 feet above sea level. These vol
canoes beg~in in :Mexico, State of Ohiapas, and extend in uui
form succession through the Republic of Guatemala and San 
Salvador. They are all situated about the same distance from 
the seashore washed by the Pacific ocean, and not fal~ inland. 
Their lofty tops look down on the band-like cloud belt, which 
is often seen to rest more than midway up their sides, like a 
cotton bandage round a sore finger-scale gigantic. Not a 
very poetic figure of speech, but that is what I thought one of 
them looked like the first time I saw it. The upper portions 
are very rugged and steep; at lower elevations their bases spread 
out, flatten and broaden, and at the. usual height above the sea 
level a line can be drawn which marks the lower limit of the 
coffee zone throughout the district of Soconusco, State of Ohia
pas, thence traversing, equidistant from the sea, through Guate
mala and San Salvador. From this line reaching upwards is 
the gTeat coffee belt of Soconusco and Oentral America. A per
petlial calm broods eternally along this gigantic band. . The 
stillness is scarcely ever ruffled even by a gentle breeze. During 
the rainy season heavy rain and thunder storms are the rule 
nearly every afternoon, but only in the afternoon. During the 
whole of my sojourn there I scarcely ever remember. seeing it 
rain in the morning. Every morning breaks to display a 12.e1'
fectly cloudless sky, the sun shines with a tropical strength a~d 
heat, and to all appearances, were it not for the wet jungle and 
muddy roads, one would suppose that such a brilliant sky never 
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was darkened by a cloud, or its tranquility disturbed by a storm. 
After noon, however, the clouds gather with magic rapidity, 
black and ominous are they, succeeded by heavy rain which 
pours down, filling and swelling the rivulets and making every
thing in the way of a stream an impassable tOlTent. 

This is a true description of the climate which prevails in 
the Pacific slope of Oentral America, and differs so very widely 
from that where I am at present situated that I must describe 
it also. Today is the 26th December, and it is just eight days 
since I saw the sun. Two days ago it rained 27 hours inces
santly-never stopped a moment. Today we have no rain, hut 
the whole sky is obscured by dense clouds. How mallY mol'C 
clays may pass before I shall see the blessed face of the sun, 
I know not; but this I will say, that I am very credibly informcu 
that it not infrequently happens that the sun is o?scured for 
15 and 20 days consecutively, particularly at this season of the 
year. The previous eight days was entirely the reverse; the 
sun rose in the morning, uncloncled sky and bright and cheerful 
was the whole day for nine consecutive days. Here we seldom 
have thunder; I cannot say I ever heard any during the nine 
months that I have been here. Oan anything be more opposite 
or different than the display of the two climates between this 
place and the Pacific slope of Central America ~ Yet there are 
coffee plantations here which grow and thrive wonderfully. 
The soil is a yery deep, rich friable loam of volcanic origin. 

'When I first wellt to Guatcmala, :March, 1883, the coffee 
showed a magnificence and a luxuriance of growth and redun
dancy of foliage that I had hitherto been a stranger to. From 8 
to 12 pounds of coffee was not unfrequently picked off single 
trees. But in the early "nineties" I noticed a great change, 
particularly in 80conusco and the district in Guatemala called 
Tumbador, which immcdiately adjoins 80conusco. The coffee 
trees seemed to have lost their great and exuberant vigor. Their 
luxuriant foliage was decidedly lessened, and in their stead ·m 
unhealthy, sickly appearance had taken its place; the leaves 
were more scattered on the ground than on their proper place· 
ori the trees; the young wood especially would appear weak, 
was withered and black-looking from the ends leading toward 
the trunk. In speaking to a fl1.end of mine, a wealthy planter, 
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he acknowledged the difference and said it was most marked. 
"They don't seem to me to have half their former luxuriance 
of growth," is what he said to me. It is needless to say that I 
soon found out what the cause was. I noticed what to me was 
an old and familiar face. The under part of the leaf I noticed 
was semi-perforated. They were spotted all over with the same 
marks;. No wonder that I was frightened. I thought I had dis
covered Hemi1eia Vastatrix, beyond all doubt. My fear and 
anxiety, however, . I kept carefully to myself; and to make 
myself absolutely sure I collected and prepared botanically a 
little box of the diseased coffee leaves and dispatched them to 
the Director of the Smithsonian Institution of Sciences, "\Vash
ington, United States, North America, giving him at the samB 
time a description of the coffee trees, as well as a comparison 
of what they were years before. 

The following is the reply which he sent to my letter, which 
I feel assured will be read with great interest by all planters, 
as well as all those who have capital invested in Soconusco and 
Guatemala :-

"Smithsonian Institution, lTnited States National 11useurn, 
"Washington, May 22d, lSD4. 111'. 'Y . .T. Forsyth, Chiapas, 
:Mexico.-Dear Sir: The coffee tree leaves recently transmitted 
hy you for examination have been referred to the Curator of 
Botany in the NatiOllfll 1[11se111l1. He has s11bmitted them to 
:Mr. Ellis of Newfield, New Jersey, who states that the disease 
which has affected the trees is not cansed by the fnngns Ueme
leia Vastatrix, hut h~ t.he growth to whieh the name of Stilbnm 
Vlavidnm (Cooke) has been given. This, I am told, is quite 
widespread. 1fr. TWis has in llis collection specimens of the 
samo fungoid growth from Costa Rir:a, J mnaica anel Venezueb. 
Inaslllueh as no experiments have been made in this direction, 
lIO remedies can be suggested. 

"Yours Respectfully, 

"G. BRO,VN GOODE, Assistant Secretary." 

A great deal has been written and Raid about the large profits 
attending the cultivation of coffee, when all the natural con
ditions and requirements of the coffee tree Hnite in certain. 
favored places, and make it produce its greatest and best. This 
is justly true; but there are many dubious roads, which are 
said to lead there, and pitfalls and precipices where the 11ncul-
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tured can slip and fall. Such a warning I herewith hold out 
to the unthinking in hope it may lead to some beneficial result. 
I question if anyone knows that the pest Stilbum Flavidum is 
exercising its powers and aiding to consummate the extinction 
of the coffee industry of Soconnsco and Guatemala. But it is 
nevertheless true, as the letter I quote amply proves. 

This disease is almost entirely confined to the district I have 
named. Nowhere througllO'ut the State of Oaxaca have I ob
served any indicatiorr of the pest. I have travelled over a large 
belt of coffee country here and have failed to notice the slightest 
indications. Considering, therefore, that there is an absence of 
the pest in this great and famous State-further, that we nre 
removed from the scene of its ravages fully 150 leagues, 
with nothing in the way of connecting links to transmit the 
plague-it accordingly behooves the Government to protect 
as much as possible the industry here, which still remains nn
blemished in all its vigor and robustness. 'Y. J. FORSYTH. 

---:0:---

PL:lN'l' FOOD .AND (JUUl'ITTA'l'ION. 

Plants, like animals, need food, and, like animals, do best on 
a balanced ration. The essential elements of this balancell 
ration obtained from the soil are nitrogen, potash, phosphorns, 
lime, magnesia" iron, and sulphur. If one of these is absent 
fro~n the soil, or not in available form, the plant will be de
fectiye. If either nitrogen, potash, phophorns or lime is absent 
the plant will be short-lived. All of these elements are needed, 
and if one. he missing that one controls t.he life of the plant. 

Assuming that all fOo<l clements required' arc present in suf
ficient supply, four important agents 1I111st still eo-operate before 
the see(l ean germinate and the p1l11lt partake of the foo(ls pro
vi(le(1. These arc heat, air, water, and light. If there is a jl)' 

ficicncy or excess of either one of this qnartet, plant life suffel's; 
if all are present in right proportions, the plant reaehes its hi.gh
est perfection. 

Each plant has its own requirement of heat, ail' and water; 
but when a fine-textured soil has a temperatnre of 75 to DO de
greeR F., and contains 20 to 30 per cent. of its bulk of watm', 
or lG pounds to 20 pounds of water to each 100 pounds of soil, 
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and the air can permeate freely, it is in the most favorable con
ditions for the growth of our ordinary field crop. This would 
mean a temperature about equal to the summer of 1895 in East
ern Kansas, with a supply of water in tIle soil equal to 3 inches 
constantly maintained for every foot in depth of soil. It would 
also mean a soil in g'ood physical condition, that the ail' may 
co-operate with the heat and water. 

Nitrogen, a product of decaying animal and vegetable mattel" 
in the soil, is the most costly, the most easily wasted or lost from 
the soil, and the most valuable to the .plant itself of all the food 
elements obtained from the soil. Its sufficiency has an import
ant bearing, not only on the processes of building the plant 
structure and formation of the seed, but also on the soil con
ditions that favor the retention of moisture and the preparation 
of the other food elements for the use of the plants. 

JVIIClw-ORGANIS~[s.-Organic matter (that is, animal and 
vegetable matter) in its various processes of decomposition in 
the soil is called hUlIlus. The products of this decomposition ,11'8 

ammonia, carbonic acid, and '.vater. The agencies in this work 
are micro-organisms in t.he soil. The ammonia is converted 
bv other micro-organisms into nitrous anel nitric acid. The 
carbonic acid acts on the mineral elements of the soil and aids 
in rendering' them more soluble anel nvnilable to the plant. 

The work of these lower orgauisms is important. GerlIl·m 
ancl Vrcneh iuvestigators have f01111d fl'om 300,000 to noo,ooo 
gerlllS in a gmin of soil (less than haH a cn bic inch). 

These micro-organisms ean only exist where org'Hnie ma tt8r 
is present, and will he lIIany 01' few as organic matter is abllllclant 
or scarce. They arc dOl'lIlant when the temperatnre of the soil 
is below 3D degrees F. 01' ahove 11 i) (leg'l'ecsF.; dOl'mant when 
the 111oistll1'e (,OlltCllt of the soil fans helow S to 10 pel' cent., 
01' abont 1 inch in depth of water to 1 foot in (lepth of soil; 
dormant when the soil is fn 11y sa tnrated wit.h water, and dore 
mant when air is exclnded either hy too much water ill the soil 
01' by soil compaction. They arc most active when the soil is 
a.bout haH satnrated; that is, from 20 to 30 pel' cent. of "he 
hulk of the soil, or say lG ponnds to 20 ponncls of water to eadl 
cnbic foot of soil, and when the temperature of the soil is. 76 
to 00 degrees F, and the air has free access to snpply oxygen. 
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When air, water and heat are in right proportions the soil is 
full of life. ·When the soil is barren we speak of it as being a 
"dead soil," and when fertile a "live soil," and this is the actual 
fact; when it is fertile it is teeming with life. "When there is 
no activity in the bacteria of the soil it is barren. 

OBJECTS OF OUL'flVA'l'ION.-l\£any farmers consider the de
struction of weeds the important object of ~u1tivation; but this 
is secondary to the maintenance of those favorable conditions 
in the soil that will secure the presence of air, water, and heat, 
so related as to promote the highest development of the plant. 
A favorable temperatnre i~ of no value without water. A suf
ficient water supply is useless without air and heat. All these 
are interdependent, and the one most deficient or most in excess 
controls the activity of the micro-organisms and the life of the 
plant. 

In applying stable manure. to the soil, organic matter is being 
supplied for the bacteria to work upon, and, to get the most 
value ant of the mannre, soil conditions favorable to the nitl·i
fying process mnst be maintained or much of this valnab1e pn
motel' of fertility will be wasted. 

Under Kansas condition, the greatest factor in crop prochlC
tion is water. It far transcends all other elements or agencies. 
Eighty 11er cent. of the corn plant at tasseling; 86 per cent. of 
green cloyer; 95 to D8 per cent. of cabbage, lettuce, cucumbers 
and onions, and 10 to 15 per cent.. of air-dry straw or corn 
stalks are water. ,Vater aids in dissolving the plant food in the 
soil. It is the medium of transportation through the soil to the 
roots. It carries the fluid in solution throngh the roots and stem 
to the leaves. It furnishes the hydrogen needed. It assists in 
keeping the temperature of the plant more equable. by its move
ments from the roots to the leaves to snpply the demands of the 
dry air that evaporates it from the leaves. It gives the needed 
conditions for nitrification. It is the butler, cook, waiting-maid, 
and maid-of-all-work in the household economy of the soil. 
With it all VlT estern soils produce profusely, and we rarely find 
any other element lacking when water is present. The great 
variations in the annual products of the staple crops testify in 
am~zing figures to the vast importance of the sufficiency of the 
water supply in' the soil, and that the climate is the greatest 
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controlling factor in the produce of the world, whether we look 
to the semi-arid regions of the great plains or the most favored 
regions of England, France, and Germany. 

DESTRARLE SOIL OONDITIONS.-After a uniform arrangement 
of the soil grains has been secured to the greatest depth pos
sible, it is desirable to 11ave a close arrangement .in the zone <.if 
root growth in the sandy and medium fine soils, and to keep the 
top 3 inches in as loose a form as pOf)sible, to act as a mulch. As 
already stated, there is a limit to compacting the sub-surface, 
depending on its fineness. 

If oranges are packed in a l)ox one immediately above Lhe 
other through an the tiers the spaces between win be 47.65 pel' 
cent of the hox. If the orange in each tier are moved half 
a diameter to right or left, so as to slip in between each other, 
then the space between will be reduced to 25.95 per cent, and 
10 per cent more oranges can be packed in the same box. The 
surfaces of the oranges are not reduced by this. change, and 
would present 10 per cent more surface in the same box in the 
latter instance than in the former, and would hold little more 
than 11al£ the quantity of water when fully saturated. The 
first instance (loose arrangement) fairly represents the condition 
of the soil if cultivated when moist; the second tIle condition. 
if cultivated when dry, or when settled by heavy rains or irri
gation. This points to the advantage of irrigating fine-gl'aincd 
soils in cultivation by means of furrows, rather than floodillg, 
and probably explains why 2 in. or 3 in. of rainfal1 extending 
through 24 honrs seems to be much 1110re beneficial than the 
same quantity falling in one hour. 

A soil rich in humus, that is, decaying vegetable matter, has 
usually a high moisture content. In tests so far made, I have 
always found that a manured soil, when dry, would take np 
more water by 10 per cent than soil fro111 the same field that has 
never been manured; and if a cubic foot of each is laid side 
bv side and furnished with enough water to equal 25 per cent 
the part manured will tal;:e and retain the larger share. When 
a soil loses its humus it is losing its pricipal source of nitrogen, 
outside of that obtain through the agency of leguminous crops. 

Soils rich in humus hold thc moist11l'c longer against evapora
tion, and a humus soil, when dry, probably makes the most 
effective soil mulch. 
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Subsoils rich in iron are usually retentive of moisture. For 
this reason a red subsoil, if not too sandy, is usually a good 
foundation for the surface soil to rest on. 

PLANT STRUCTURE.-The leaves and stems of plants are made 
up of innumerable cells just as the soil in which the plant gro\vs 
is made up of. innumerable rock particles, except that the cells 
in the plant have a more regular, orderly and close arrangement 

. and the spaces between are smaller in volume. Each of the 
myriads of cells in the leaves is a small chemical laboratory. 
Sunshine and carbonic acid inhaled through the pores of the 
leaves are agencies that co-operate and combine with the water 
and the food in solution to convert the crude elements taken 
from the soil into higher forms available for animal lifo. 
Through the agencies named the material for the plant tissues 
and the perfected fruit or grain are manufactured in and dis
tributed from the leaves. The most successful fooel elements 
are taken up by the plant early in its growth. Fully three
fourths of the nitrogen, potash, phosphorus and lime the plant 
requires are tal.;en up from the soil in the first half of the 
growth. In the formation of the seed a large part of the nitro
gen and' phosphorus is transferred from the leaves and stems 

. to the seed grains. Lime, magnesia, and other elements are 
also. transferred in less proportion. 

Each plant has its own requirements of water and he:lt. 
'\Theat, oats, and tame grasses refjuire a soil that will retain 20 
to 25 per cent. of its weight of water and a medium tempera
hue for their best development. This means a fine-textured 
soil, well settled below the surface. Corn and the sorghums 
do best on a moisture content of 16 to 20 per cent. and a high 
temperature. Corn roots prefer a thoroughly pulverised soi.l, 
not too compact. ,Ye always find the fibrous roots of food
gatherers most abundant Wl101'e the soil is' wen stirred. Potatoes 
will thr~ve on less moisture than corn, but as a rule a good corn 
soil is a good potato soil. Evaporation is a valuable agent in 
increasing the circulation of the water through the plant, but 
it is responsible for the weatest loss of water directly' from 
the soil. 

. SOlI. :MuLCHING.-One of tho best means for saving soil 
moisture from evaporation is by shallow cultivation after every 
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rain, but farmers usually limit this to the period of crop growth, 
and permit waste of moisture after the crop matures. Moisture 
saving should he kept up the year round, and the farmer who 
has most moisture in his soil at the beginning of winter will 
probably have most at the end of winter. Fruit trees need 
moistl1l'e in the winter time about as much as, in the summer, 
for the root growth for next summer is larg'ely dependent nIl 
the moisture present in winter, preparing for the roots that arc 
to form the new growth. 

Surface cultivation to save soil moisture presents one of 0111' 

greatest problems-how to make the top soil dry, which means 
making it fine, without losing it by the wind. This method 
cannot be practiced successfully in soils that blow easily, and 
the practice needs modification. Two cultivations two or three 
days apart will usually be sufficient to dry the top soil after a 
heavy shower, so that surface-tension cannot act. A spring
tooth harrow or cultivator with narrow blades is a good tool 
to be med for mulr.hing, because the forward reach of the teeth 
brings the clods and coarsest soil to t116 snrface, and the viLra
tion of the spring teeth sifts the finer soil down below the sur
face. It should be the aim of the person cultivating to leave 
the surface uneven and covered with lumps and trash around 
which the wind can eddy and fine soil lodge. In this condition 
a heavy shower will not pack the surface or wash the soil as 
badly as when the surface soil is made very fine and level by 
frequent stirring. 

The suggestions just made apply to crops planted in a row and 
cultivated, and if it hlis heen difficult to maintain right con
ditions with cultivated crops like corn and potatoes, what has 
been the condition of the small grains? 'What a struggle om' 
wheat and oat plants have had in the past five years, contending 
against a hard, baked surface soil. Under ordinary conditioJ1s 
it would seem that we will be forced to give relief to the wheat 
plant or quit growing it. If we cannot safely pi'actice hai'rowing 
wheat in the fall after heavy rains, or in the spring under the 
same conditions, then we shall be forced to plant wheat and. oats 
in drills wide enough apart to admit of being cultivated like 
corn or potatoes. Uncler our climatic conditions, there are few 
types of soils in the State that can successfully carry a crop 
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from September of one year to July of the next without culti
vation. It is done only in exceptionally favorable seasons. 

OATCH-OROPS.-Leguminous crops, like cow-peas, soy-beans 
or crimson clover are preferable for catch-crops if they can be 
successfully grown, but corn sown broadcast, rye, or whatever 
green crop can, be successfully grown, will do. Ii the catcil
crop will not winter, it should be turned under in the fall while 
green, and the soil packed around it with a disc harrow or 
roller, followed by the common harrow to loosen the top soil 
again, or by any tool that will pack the soil around the vege
table matter and leave the top loose. This retnrns the nitrogen 
to the soil in the form of humus, to be acted on again by :11e 
micro-organisms that convert it back to nitrogen. This, how
ever, can be better managed by a rotation of crops. "Winter 
wheat, following corn, tal,es up the surplus nitrogen in its fa11 
growth and prevents its loss that season. After wheat harvest, 
green crop shquldbe immediately harrowed in, even if the 
growth is plowed under within two months, 110t only to prevent 
waste of nitrogen, but also to shade the ground during the high 
temperature of July and August-a trying time on all soils 
lying bare and fully exposed to it.. Under onr high tempera
ture conditions the more we can keep our soils shaded during 
the midsummer months the better, and a growth of weeds fol
lo~ving summer crops is preferable to the bare ground, both fOI' 

shade and storage of nitrogen; but weeds should be turned 
under while green, and the soil at once packed around them 
with some tool adapted to this purpose. 

It seems hardly necessary to p<;>int mit that we cannot go on 
forever rohbing the soil of organic matter; that the equivalent 
of all vegetable matter removed should he returned either in the 
form of manure or of green crops turned nnder, or hy rotation 
of leguminous ci'ops that alone have the power to take free 
nitrogen from the air and aCCl11lluJate it in the soil.. I.et this 
valuable restorative come often in the rotation, and our Kansets 
soils will rarely need to take a stimulant in the form of com
mercial fertilizers, that may help Jargely, but only for one 
season .. 

Stahle manures, green crops plowed under, and lef:,'1.1minOlls 
crops not only add plant food to the soil, but unlock plant food 



May, 1897] THE PLANTERS' MONTHLY. 241 

already in the soil. These improve the physical properties of 
the soil, making loose soils more compact and the compact soils 
more friable and loamy. The effect of stable manure can be 
seen for ten years after the application to the soil. W e ma~T 
value it highly for the food it supplies to plants, but at present, 
in our Eansas soils, its mechanical value is even greater than 
its chemical value.-Bulletin of the Kansas State Ex. Station. 

---:0:---

COPFEE-G-ROWING. 

To the intending planter a few hints from one with sevenfeclI 
years' experience at coffee-growing may not be amiss. Ohoose, 
if possible, land nnturany drained; a gentle slope is preferable, 
so that snrface water will not lie and sour the soil. Oood, 
friable soil, of course, is a desideratum; it need not neces!:lal'lly . 
be very deep, as coffee is a surface feeder. Avoid. cold, wet 
clay sub-soil, as immediately the tap-root reaches such a sllb

stance the tree will be observed to decline, and ultimately die 
of what Ceylon planters used to technically term "wet feet." 
The only cure for it is sub-soil draining, and that runs into a 
lot of money. The land obtained, the ne~t thing is to make a 
rimsery. Clear a piece sufficient to raise plants for the area you 
intend to open, which, planted at () feet by () feet, rnns to about 
1,200 plants to the acre. Trench the ground anel lay it out in 
beds, as you ·would a vegetable gnrden. Procure some coffee in 

the "cherry?'-a bushel of cherry coffee will yield somewhere 
about 30,000 seeds, sufficient to plant about 25 acres-and 
pulp it by squeezing between the fingers; plant the seeds in the 
prepared beds, 9 inches b? 9 inches apart, with just a covering 
of earth over them. ,Yater every morning and evening unless 
it rains, and continue to do so until the plants are tlll'ee Ol' four 
inches aboye ground, and afterwards, should the weather be dry, 
giye them a good watering every alternate evening or so .. 

:Meantime, while the plants in the nursery are coming OIl, 

your land is supposed to be in process of being cleared. Let the 
logs that lmve not been consumed by the fire remain on the 
ground; stnmping also is unnecessary, as there is no plowing to 
be done. Get some thousands of pegs cut, about 15 incilCs long; 
with these and a lining rope (an ordinary clothes line will 
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answer), marked at every 6 feet with a piece of rag, or some
thing let into the twist, proceed to mark off your ground in 
parallel lines 6 feet apart. Keep your lines as straight as pos
sible by using three ranging rods, or wadd sticks, as they are 
usually called here. You will find the benefit of having your 
trees in straight lines afterwards in working the place; besides, 
nothing looks so bad as an irregularly lined field of coffee. It 
may sometimes be found necessary to cut or roll a log out of the 
way in order to get the peg in its proper place. ",Vhen all the 
lining is clone, proceed to dig a hole 18 inches cleep by the same 
in width, at each peg, leaving all the soil dug out in a heap at 
the lower side of the hole. Scrape all the surface soil and ashes 
left from the burning off into the hole till it is heaped up, as 
it will sink considerably, then stick back the peg into the heap 
to mark the hole. 

After the holing and filling in is finished, seize the oppor
tunity of the first wet weather to plant out your nursery plants, 
which, we will suppose, are llOW five or six months old, as it 
will take about that time to prepare the land for their reception. 
Lift each alternate plant, either by pulling them up and carrying 
them out to the field in bundles, or, if you have time and lahar 
to spare, lifting each with a ball of earth at the root and takilig 
them out to the field on trays of some sort. The latter way is 
the hest when it can be clone, hut if you have a large field of 80 
or 100 acres to plant it takes a lot more labor to do it. Be sure 
not to put the plant in too deep, but only to the sal1)e depth that 
it stood in the nursery; it is a mistake that is often made to 
plant too deep; the leaves grow yenow and the plant seems 
strangled, and often takes a long time to recover. It is a good 
plan to put the plant in a little deeper than you intend to leave 
it, place the earth around the roots, then stand with a foot on 
each side, and give the plant a steady, gentle pull upwards
that brings all the roots straight. 

If you have favorahle weather, prohahly most of your plants 
wi]] come on an right, hut there are sure to be some failures, and 
fi11ing up vacancies with the plants left in the nursery should 
be carried on at every opportunity; that is, whenever you have 
wet weather. Planting completed, there is nothing' much to he 
dime except keeping the place clear of weeds, cutting any roads 
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or drains that may be found necessary, and erecting some sort 
of temporary house accommodation for self and laborers, which 
should be of the cheapest until such time as you can see how 
things are going to "pan out." In eighteen or twenty months 
the plants will have grown sufficiently high to be topped-that 
is, cutting the top off the plant at 3 ft. 6 in. or 4: feet, according 
to soil and aspect; if at all exposed to wind the former height is 
the best. Topping has the effect of making the tree spread out 
laterally, covering the ground £roni the sun, thus tending to 
prevent the growth of weeds, besides facilitating the gathering 
of the crop. Trees gl'own in the "native" style-namely, al
lowed to grow to their fnll height, never bear more than half the 
crop they otherwise do, having so mnch useless old wood TO 

snstain, besides the difficulty of gathering crop from branches 
8 or 10 feet from the ground. 

In the thircl year the "maiden" or first crop-generally 
amonnting to 2 or 3 cwt. ])er acre-may be expected, and 
preparations accordingly win have to he made for it by erecting 
the necessar.Y pnlping-honse, store, and platforms for drying 
the coffee npon, ])urcl1ase of machinery, &c. I may here state 
that in selecting a site for the ·works it is absolutely necessal',Y 
to fix upon one to which it is possibl~ to lead a stream of water, 
and if practicable, sufilcient to drive a water wheel, which' will 
be found a very great convenience and saving of labor; in fact, 
if any considerable area is to be put under coffee it will be f01md 
almost impossible to get through the work without one; in any 
case, water is indispensable for pulping and washing the crop. 
To give directions for the erection of the necessary works, to 1)e 
of an,Y practical use, is scarcely within the scope of an article 
of this sort. Illustratiyc diagrams would haye to be given and 
the most minute details entered into to make it intelligib1.e 
to the ordinary understanding. lI1essrs,.r olm ,Yalker & Co" 
Bogam bra Mills, Kandy, Ceylon, snpply an the machinery 
necessary on coffee plantations, and if applied to I have no donbt 
will he g1a(l to forward price lists. A 'Yalker's disc pulpar, 
snffieient for the crop to be ohtained off 2G or 30 acres of coffee, 
can he pmchaRed for ahout £15; laid down in this colony .j:or 
about £17 lOs. 

In Ceylon and Southern India the usnal estimate for bring-
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ing coffee into beadng was £10 per acre; that embraces felling, 
clearing, plal1ting, and general maintenance till the coffee begins 
to yield returns, namely, in the third yeai' after planting, As 
previously stated the first or "maiden" crop is usually from, 
2 to 3 cwt. per acre; it goes on increasing up to the sixth year, 
when the tree is supposed to be in fun bearing, when with 
good soil and favorable seasons it may yield 10, 12, or even 
15 cwt. per acre. Under these circumstances it is not difficult 
to see how paying a speclilation coffee growing is, with annual 
working expenses at £8 or £10 per acre, and London ruling 
prices for "plantation" coffee at 80s., and sometimes over that, 
per cwt. 'Unfortunately, results do not always come up to ~x
pectations; the coffee planter, like the farmer, has many diffi
culties to contend 'with, white hug and black bug, too mueh 
wet or too much dry weather, scarcity of lahor at critical times 
when he most requires it, and, sometimes, that which IS worst 
of all, scarcity of money. However, taking it all in all, a little 
discomfort and hard work is easily borne when there is a prospe~t 
of making a competency, of which I do not think there can be 
much doubt should judgment and care be exercised. It is as 
easy to lose money at coffee as it is at almost anthing else with 
a reckless hand at the hel111.-0. Skelton, in N. S. W. Agricul
tural Gazette. 

---:0:---

OOLOSS.c1L POR'1'UNES. 

"It is not strange that the people of the new States who see 
colossal fortunes acquired by forbidden ways, by the fraudulent 
management of great railroads, by the pervesions of corporate 
powers bestowed by Government for public use and for public 
ends, or by gamhling in stock or in the necessaries of life, should 
strive to imitate the example on a smaller scale. It is not 
strange that a Kansas or N ebraska fm~mer, who reads the rail
road history of the section of the country to which he belongs, 
should lenel a ready car and become a docile disciple to a plan 
hywhich he can use the powers of the Government for his own 
advantage, by getting rid of the hurd en of debt. It is not 
strange that the example of gambling by tampering with the 
currency, or in the stock market, or wheat market, should stir 
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, up the youth of. the Northwest to attempt a little manipulati,)ll 
of the currency for their own benefit."-Senator Hoar, of JYlas
sachusetts. 

The discontent of the farmer, of the impecunious, is not 
nearly ,so marked or general as the politicians declare. Thet'e 
is a gr~at deal of truth in Senator Hoar's declaration, but foL'
tunately the number of fortunes made in the way he describcs 
are few as compared with the fortunes made in a legitimate 
manner. In the VVestei'1l States which gave their electoral VOte 

to Bryan there are more very rich men in proportion to the in
habitants than in the Eastem or :Middle States, which gavc 
theirclectoral vote to' :M:cKinley. 

Some men cannot help becoming millionaires. Thcy becomc 
servants of all the people, receiving from each a wonderfully 
small tribute for the service rendered. For instance, the men 
who slaughter cattle and distribute the product over the worlel 
for a net profit of one-tenth of a cent per pound arc public 
benefactors who llave become millionaires in a few years. A 
person killing 7,000 to 10,000 cattle pel' day at a profit of $1 
pel' head is growillg ri(~h fabulously fast. 

The sugar distributed since the Sugar Trust was formed 1'0-

tUl'llec1 the rciiners a net profit of one-third of a cent pel' pound, 
but this vcry small retnrn for a service the people rcquire eli:," 
trihutes millions to the stockholders of the American Sugar 
Refining Company. 

And this Trust is the target at which United States Senatol's 
shoot. They introduce legislation calculated to affect the stod( 
of the American Sugar Refining Company anel to, foster their 
speculations in the securities of the company, some of them 
openly defending their right to so speculate. There is not a 
rieh corporation in the United States that is not subject to the 
"strike" of the politician. 

The mell who carry the people ahout our cities for a nickd, 
the companies that make matches, the brewers that make bear, 
the manufacturers of baking powder, the makers of stove polish, 
of soap, and of a thousand and one things that all the people 
use, are, if they serve the public faithfully, made millionait'es 
in spite of themselves. 

Then the rise in value of real estate has made scores of mil-
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lion aires, not only in the Eastern States, but in the sections 
where Bryanism has its strength. Is not Helena, Mont., the 
richest city for its size in the United States~ Do not million
aires abound in the Bryan States whose fortunes came from 
mines? Are not millionaires plentiful in Denver? The true 
valuation of personal property per capita in Kansas and Neb
raska is greater than in Ohio or Pennsylvania, and within about 
$200 of the per capita valuation in New York. 

The very men who have stirrecl up and kept alive the free 
coinage of silver movement are rolling in wealth, and couldn't 
help its acquisition any more dlan the maker of baking powder 
can help 'having an income of a million a year, provided he 
attends to his business. 

Some years ago a man died in this city, leaving an estate d 
$7,000,000. A noted hank president was executor of the estate, 
and in reply to a question as to what Mr. did to acquire 
such a larp;e estate, said: "Nothing but sit around all his life. 
His father owned a farm up town, and when he died he left it 
to four children. Three of these died and the entire estate came 
to the fourth, who merely invested the income. He left the 
$7,000,000 to nine heirs. One died and his portion fell to his 
heirs, among them a Texas farmer who, while at his plow re
ceived the news that $230,000 was in bank in New Y orrk to his 
credit; and he had never hoard that he had a distant rich rela
tive." 

Such instanc,es can he multiplied indefinitely in a new coun
try of unlimited resources, and where population increases rap
idly and one-half congregates in cities. And yet the discontented 
cry ont ap;ainst all fortunes, however acquired. 

I~egislation cannot stop men from becoming millionaires, but 
It can do just what The Outlook outlines in an article comment
ing on Sonator 1-10m·'5 statement, viz.: "Provide systems of tax
ation that will he adjusted according to the pecnniary interests 
protected by the Government, and therefore will collect muc~h 

. of the rich and little of the poor. ,x, .;, .j:. ,Ye can put a 

stop to watering stocks and compel every corporation to repre
sent its true value, not an artificial anel fictitious one, by its 
stocks anel bonels; we can require corporations to publish ;10-

curate statements anel subject their affairs to public examiners, 
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as we now subject the affairs of banks; in short, we can brbg 
capital under law and make it obedient to law."-Am. Grocer. 

---:0:---

RAISING SUGAR BEET BEED IN UTAH. 

The Utah Sugar Oompany have heretofore imported all theil· 
sugar beet seed from either France or Germanv, just as all other 
beet sugar people in the United States have done. Such im
ported seed costs, laid down in Utah, from 14 to 17 cents per 
pound, and is sold to the farmers on credit, without interest, 
c1ming the growth and delivery of beets to the factory. Farm
ers are charged only' about cost of the seed. The question of 
prodncing seed here has been one of deep study and experiment, 
and has proven quite successful in operation. 

In the season of 1896 the company raised about nine tons of 
seeel, while the coming season they expect to produce about 
twenty-five tons. To do this they selected the very finest and 
best beets raised, to the extent of fifty-seven tons. These beets 
SllOW a polarization of 18} per cent. sucrose and 85 per cent. 
pnrity, which is said to be the highest known. These "mothee' 
beets, as they call them, were har\'este(l with the tops left (m, 
and were then packed in dry saud so as to keep the beets from 
touching eaeh other, an(l then left to await planting. Great 
care has to be taken in storing beets. Hero and there are tubes 
so plaeed in the sand as to permit the (lropping' <lown of the 

thermometer to ten whether the saml and beet p;yrmnius arc 
too warm or too eol<1. It took three men two mouths to pad;: 
away these beets. In nlnrch they will l)e taken ont a1l(1, eaeh 
one tested to sec if it still retains its strength and purity, aftm· 
whie h they will he plante(l over a twenty-three acre field and 
properly cultivated. Some of last year's pro(luet of seed nas 
been sent to Oalifornia and New n[exieo to be tested, and now 
everything looks favorable for sUg'ar beet seed becoming a 
home prodnct, and for Utah to carry off _the honor of being the 
first State to raise sugar heet seed. It eertainl,Y is gratifying to 
know that beet seed raised here is snperior to that imported.--
J~ehi Banner. . 

---:0:---

Politeness and strict attention to business in: business hours. 
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'A ll'ONDERFUL LIGH'1'IlOUSE. 

In the lamp house of the Government lighthouse station at 
Tompkinsville, S. I., is housed the most wonderful light in the 
world. The light itself stands 15 feet high, the face of its 
bullseye is £) feet across, and its lenses are as much as 4 inches 
thick. It is capable of flashing a ray of light equivalent to the 
power of 250,000,000 candles, and the distance on which it 
can be seen on clear nights is practically limited only by the 
curvature of the earth. The flash will have the intensity and 
blinding glare of a stroke of lightning. 

That part of the light which revolves weights 15 tons, and 
so exquisite is, the mechanism by which it is moved that the 
,pressure of fingers will turn it. A child could control the ma
chinery, and the motive power which propels it is a single bit 
of clockwork encased in a 'box two feet square. The light 
consists of two concave discs about S-} feet in diameter. These 
discs are placed back to back abont a foot apart, and in position 
looks like tremendous double convex magnifying lenses, so 
large that they could not be cast in two single pieces, and had 
to he built up in segments and the whole strung' together in a 
great iron skeleton. And this, in point of fact, is precisely th.3 
ease. 

Back to back the lellses enclose a hollow interior, into which' 
is thrust a powcrful elf'ci:rie light. This light of itself is about 
7,000 candle-power. ,Vhen its light is projected through these 
hnge magnifif'd prisms its power is intensified more than 31),000 
times. It is altogether heyol1c1 the 11ll11Wn imagln'ation to grasp 
the possihle effect of 250,000,000 candles, whieh is the illn
minating power of this new lighthouse wonder. At the present 
time the finest oil lamp whieh ingenuity has been ahle to devise 
may he seen on a clear night some 35 or 4-0 miles at sea. This 
new light may be seen at a point 120 miles away. 

---:0:---

Dou't imagine that it is impossible to reach the top of the 
eommercial and financial ladder because that hank account ',f 
yours grows so very slowly. If it possessed the element 'If 
growth through yom thriftiness and economy, good; but don't 
forget that you have that which can be made, to grow fastor, 
and produce hetter results. 




