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As anything relating to our one staple—Sugar—is always of intarest to the planters

of this eclany I feel that 1 cannot do betier thn reproduce here some observations by T.
L. Phipson Ph. D), F.C.8.. on the agricultur-l chemistry of the sugar cane. This article
was published first in' 1875 as a pumphlet and has lately been copied in the Bulletin of : .

the Boltanical Department of Jamaica for March 1896. )
JCHN R. BOVELL,

¥
Superintendent. . &g’

SUGAR-CANE.

OBIERVATIONS OF THE AGRICULTURAL CHEMISTRY OF THE 3
(1895/

By T. L. Pawesox, Pa. D, F.CS
I

Ahont the year 1 o remsrkable man, named Columelln, left his native town of Gades,
now ¢ .Jiet Culiz, and travelled shrough Spain, Gaul, Ttaly, Greece, and Asia Minor, in
order to collect facts for & great treatize on Agriculture. He aven extended his journeys
to the eoast of Afrig:, and finally setrled at Rome, where he produced his work, “ De re
rostica,” in twelve books and a preface. Tihe latter, T must coufess, is that portion of
the work which has iunterested me mure than the rest ; f~r after an interval of nearly 2,600

~.years, I find bis words as full of . vruth and wisdom as they were at that distant peried
above-mentioned.

Whilst deploring the degraded state of Agricelture in his time, he exclaims: “I see
arcund me schools for preachers, daucers, mnasicians, and tnmblers; eooks and barbers

"_are also in vogue ; houases of ill-Lame zad genmbling establishments everywhere atiract the
impradent yourth ; buat as to the Art which ((c'}c‘hes how to fertilize the earth, it has neither
professors, pupils, justice, nor protection. = * *  And if I complain of this neglect 1
am told thit the soil bas beeorme barren * ¥ % 1°

T+ is haedl 1o think that little prozress has been made in  Agriculture since
the wyear 1: but we munst  coneede that whatever bas Dbeen dune since that
ramots epcch has  been aclieved almost  eootirely within rthe Jast  fifty  years.
Wo have now several schonls of Agriculture properly so-called, but we find the
profescors, devoting much of their time ro ermmercial analyses, instead of emypleying their
precious moments (o unveil the hidden secerets of the earth. It seemsa to be of greater
importance 1o them o dutermine whether a sewple of artificial manure is adulterated or
not by the maker, than to diseover why a field of canes is produactive in one case and un-
productive in agother.

To the swear-planter the guesrion of svils and manures is donblless becoming more
important every duy, and any practical  observations upon s subject which affects to so
great an extent the futare prosper:ty of cur West Indiun Colonies cannot fail, I believe,

$0 hrve 8 certain degree of luterest ac the preseat time.
Ir.

It is not very long ago since the great chemist, Justua von Liebig, showed that by
purning » ptant und aoalysine tbe ash we nor only lesrnt what that plant derived from
the soil, bat- the food nbeessary to rerder it laxariong in a given soil. However, when
Liehig asserted that the mineral ingredients found in plants were its only trae and natural
food, Profvssor Boussingaulr, who, withi Dr. Mulder and Sir H. Davy, must be losked
apon as one of the fatners of Agricnltural Chemistry, simply refuted the thecry by ap-
plying tha ashes of farmyard menare and au eguivalcut of farmyard menuare itself, side
by side gpon the land.  The latier gave luxuriunt crop;. the -former preduced nothing.
“¥& fact, 1 have cmvinced myself thut **the burning of & vegetable to procure the ash —
_ders the ‘mineral food it waiw ally contsing almoss sseless as manure.” I
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More recently the laborious experiments of Lawes and Gilbert have weakened the
faith of agriculturists in miveral manures, théugh Lawes himself has long been n mianufag-
$urer of them, and at the ocutsetof his agricultural researches tock cut & patent for
making superphosphate. The results obtained by these pentlemen have sot overthrown
the fact origiually proolaimed by Liebig, that the mineral substances found i the soil
snd in'the crops are of the greatest imporiance to the sgriculturist ; they have merely
shown once more that mitrogen is likewise necessary, and after some twenty years of
experiments have arrived at the conclusion that the largest crops were obtained when the -
mineral and nitrogenous manur:s were employed together. .

This applies more particulurly to the wheat plant, which belonge, however, to the
same family as the sugar-cane. Both srs plants of the grass tribe; but the one is eal-
sivated for the seed, and the othor for its saccharine juice. Turnips, on the other hand
are grown principally for the roots, and it has been found by direct experiments that om
most soils adid superphosphate is a very advantageous manure for this crop. But should
we send out turnip manure for the sugar-cane? 1 think not. Direct experimenis, ex-
sending over a long series of years, have shown that on the average sacils superphosphate
alone does litéle or no good to wheat; how can we expect that it will affect the gugar
cane ? Tt confains a large amount of free acid, which the cene cannot touch until it is
neutralized by the lime or potash of the soil; and long-worked cane soils sre fir the
most part already muech tuo acid.

Sulphate of ammonia, largely employed in Demerara and eleewhere, acts ag a powerful
stimulant zpon all graminaceous plants growing on aversge qualities of soil. With re-

to the sugar cane, its immediate effeet is the rapid rise of the green cane, and often
the production of a2 watery Juice, poor in eugar. It is, moreover, a highly exhaustive
manure, cansing the plant to take up lime, potash, and phosphoric acid from soils well-
nigh worked out, and giving, for the time, the appearance of extraordinary fertility.

We know also that cape trash is burnt and the ash restored carefully to the soil in
almost all the West India Jslapnds and Demerara. TUnfartunately for the cause of the
mugar-planter, this cane trash is nsed there as fuel, and we cannot expect to get work
twice out of the same material. If it were fermeuted in amoist beap like stable manure,
it wonld yield its fertilising elements to the soil and the plant ; but when burnt its nitro-
gen is gone, its silica and lime have become almost completely insoluble acd unavailable,
and it can only supply directly a certain moderate amount of potach. But cane soils
loee their lime long before their potash is all gone.

Add to the substances alrendy named Peravian Guana-—not only a very costly
manure, but one which, injudiciousiy applied, is very spt to endanger a orop of sugar—
and we have nearly all the auxiliaries to labour which, until recently, the sugar-grower
has bad at his disposal, and has employed in many cases without sufScient knowledge
of the requirementa either of the vane or the soiis in which it is planted.

1T,

Let us now proceed toglance at the requirements of thesugar cane, and those of the long-
sultivated soila of our Colonies; the differences preseuted by the soils of new and old plan-
fations ; the manures best suited to restore the soil of partially-exhaunsted estates, and to
ensure the largest yield «f supar in the stiff clays of Demerara, Burbadoes, Jamsica, &c.

The composition of the fully-developed suger cane may be very fairly represented by
the fullowing good average anulysis :—

Sugar CANE.

Water .- ves - s 71.04
Sugar e ase . 18.02
Cellulose ... e . eae 9 56
Albumine .n P ves 0.565
Fatty and colouring matters ... 0.85
Salts soluble in water . oa 0.12
,» imecloble . 0,16
Silica - wee .o .- Q.20
106.00

So that a thousand tens weight of cane takes up from the soil a little mdve  than
four tons of mineral ingredients, and il the roil canvot supply these four tons in the
proyer form—i_ ¢ capable of being sssimirated—no crop of sugar can be ruised. About
one ton «f nitrogen is requirved to form the albuminous matter of one thousand toos -of
cane.

The next qnesiion that presents itself is, what are the nature aund relative proportions
of these miveral ingredients derived from.the suil 7 Thisis obtained by careful analysis
%f the ash of the full-grown cane and ita lvaves, . There exisis great discrepancy in the:
varions analyses of edne ash that have hitbherto. been made, the cause of “which 1 ghall
allude vo immedintely ; so tbat for the present T can only give ihe following rough
average of a cerrain vumber of analysis of the.ash of the ripe cane with its Ieave.s It
will serve us to form at leéast a very epproximsate notion of  the - relative proporticns  of
exch substancé taken from the Buil during the life of the cane i— SN deni i
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Asx or ruLL-GROwN CAKE aND Lxaves.

Sitica . .. sen. P 43.0 .
Phosphoric neid .. e ave e T .0
Salpburic acid . .o e 8.0
Chiorine .- e ore ves £.5
Lime s IS vas . 10.0
Magnesia aen e . .es 6.5
Potash . . re . 18.0
Soda . e can 2.0
Oxide of iron, maguanese, and loss in analysis 2.0
1C¢C.0

The largest figures are those of ¢ silica, potash, lime, and phosphoric aecid ;” but
« gulphuric acid and maguesia’ appear to have their imp -rtance also, whilat *chiurine
and soda,” though represented by comparatively small figures, are usually present as
chloride of potassium aud chloride of sodium to the extent of 4 o0r 5 * per ceut.” The
principal substances required in an available state in a cane soil are, therefore, nitrogen,
posash, siliea, phosphoric acid, sulphuric acid, lime, and magnesia. We may state at
once that oxide of irsn and oxide of maganese are, perhaps, also essential, for in a long
series of interes'ing experiments made in 1819 by the Duke of Salem-Horstmar, a chem-
jat of much exp rirnce, the conclusion was drawn that ‘a graminaczous plant (the oat)
absolutely required for its complete development * all ” the mineral substances we have
just mentioned.

As to the relative importance of each substance in particular, it is a difficult pro-
blem to solve. We know by experience that the somposition of the ash of any plant varies
very considerably with the period of the year at which the plant is cut, aud the parts
of the plant that are burat for analysis ; so that it is by no means an easy task to stale
with scientific rceuracy whal substances nny plant takes in largest quantities from thesoil.

It is, however, a fact of the greatest interest that for a given plant the mineral in-
gredievte derived from the soil ars constantly found *‘in the same relutive propertiens,™
and the same Jaw holds good for the varicus portions of a plant, provided that we convider
them - *“ in & state of maturity ''—i.e.,, When each portion has done all the work that is
alloited to it by nature.

I was reqnested some time ago to draw up a repoert upon a number of analysas of
scgar cane executed by chemists whose resulis could be thoroughly relied upon, and to
explain, if possible, why they differcd so widely with regard to the reladive amounts of
potash, phosphoric acid, silica, &c., foupd by each of them, and cccasionslly by the same
chemist. After subwitting the matter to caretul investigation it was found, not withouns
some difficnlty and e volumionus correspoudence, that the only conclusion possible was
that the canzs had bren submitted to analysiz *f at various periods of their growth,” con-
saqgnently the results could n)t b2 expacted to coinside.

More recently I undertook an extensive s2ries of analyses of the coffee-plant and
the soils on which it grew. This furnished me with the counterpart of the abova
proposition. I was requested to make these analyses in order to ascertain what materials
the coffas-cree ook frowm the gsoils, what the soils sapplied in largest guantities, what they
were deficient in, and what kind «f myanure would be requisite to increas: the crops of
berries without impoverishing the soil of the estates.

I sought in vaio through the works and journals which I possess, or have ascess to,
for somes analysis of the kind. Tt was only when the work was fnished and my

reanlis obtained that a friend fouund for me an old analysis of o ffee-berries, made by ao
eminent chemist about thirty years ago, and the fignres ¢iincidad in a most remarkable
manusr with those I had just obtainef. N.ow these coffev-berries had bzen grown in the
“West” Indies some thirty vears before, and mine eams from C-ylon! Tt then strack
me for the first time that the analyses of the mineral ingredieats of **plaats burnt afcer
they have arrived nt maturity ¥ must gencrally coineide, and ““can alonc teach us
accurately what any plant takes from the roil” The resson that the auzivses of these
pcoffee-berries gave resniss so precisely similar was that < the berry in both instances
was ripe.” -

Agaln, I was exceedingly intercsted to find that the analysis of the ash of rome
Virginiza tobacco grown in the Royul Biranical Soviety’s Garden in Lendson, axi kindly
forwarded to me by Colonel Plats, preseuted preeis-ly the samecorapdsition as tant grown
in Avaericn ; so that aeither change of s0il nor of ciimate hed inflasnced the ralative
proportion uf mineral matter and organic mafter. nor that of the prinvipal ingrelients.
The phwt had taken from the soil of Liowlon the sam: waterialy, and fx the swme relative
propurtions that it is found to take them from the s il of Virgini:.

. Iv.

In ordar to appreciate the actnal state of the cane snils in our West Tadiwn Colonies
we cannot do better thao consider, in the Arat instance, the eomposition of two  soils
{chosen ywith ocara from a considerable number tkat i:ave been analysed by ma within - the

Inngt foiw  years), - represeuting © & new soil 7 and  “‘an old woil.”  The first. A, 15 from
A% estate iu. Jamaica now uander canes T the first time ; the cthar, B, is from a
plantation in Demerars whioh has been wurked wmure than  © fiftéen * years consecusively,
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Xt is not diffienlt 56 see how valunble a lesson ia to be learnt from thése two avalyses
aloue, but spme others are given further on. o - LSy ]

T.et mie simply add that to the eye of the mdtt experienced planter or chemsist there
was soircely any appreciable differenes in tle aspéct of these two soils; the sample A was
merely u clay of rather darker colour than B, bul hothing  in - their. externalappearance
could have indicated the widely-different compusition which they gave on being carefully
analysed : — ’ ) o )

- TYPES OF CANE SOLLS.

o A. X
Moistore .- LT L 12-25 1872
€ gruic matter and combined warer ... . 15-86 . 603
Silica and insoluble silicates e . 48-45 6589
Alumina e e Les s 13-80 2-50
Ox de of ron .- . .- 6-72 2-60
Lime . .- .- Jo .- 099 €08
Magnesia O-29 g-25
Potash ... .- v . 0-11 010
Sada, cen e . [ 070 009
Phosphoric acid ... e e e 19 Q-08
Sulphoric acid . [N . ees 030 0GG3
Lh) rine* <. 051 trace. =
Oxide of manganese, carbonie acid, and loss in

aunlysis e . .- D 042 088

160600 100-00

Nitrogeo (in orgaric matter) as 0-31 0Qs

To porsous accustamed tu dienss analyses of soils nothing can be eanier than to
see that in A we have everything that is requisite t6 grow canes fora considerable number
of vears, whilst B iIs n scil fust approsching to exhaustion. 1 will mevely call attention
hers 16 the greater amount of organic matter (huwmus), nitrogen, lime and phosphoric
wczd iv- A, wod to the importsnt fazt that in B the guantity of Hlwme, 008 is
fur below ihat of the magnpresia, 0°25. This I huve sscertained to be a very bad sign-in
cane seils, and it wiil probauly be found to be soin sovila devoted to the cultivation of ulmosg
any ather plant. . : B

It appe.rs, indeed, from the results of a nnmerous series of anslyses carried on in my
labwretory for some. years past, that the degres of exhausiion which a cane soil has
warter jone can L0 a great cxient be ascertatned by ¢ .mparing the iclative amounts of

Zimme and  magnesia yiclded to apalysis Here are four examples from the same
estete i British Guiana, from wvarious porticms of which the somples aré taken 1 —
’ CULTIVATED.
P
- 16 1o 15 years. Upwnrds of 60 vears.
Time (per cent.) e . O-44 064 11 0-40
2 agzoesia .en . ves G-32 (-5u 0-36 051

I 10 gut, perhiaps, have found still more striving cxamples, but these will suthee  to
show how phe fate has Ci-appeared (from the same sotd) by prolonged culitivatio
of the cane, whilst the wregrrewe hns remained pretty mach as it was. :

I1n entiee scils from Ceyloa 1 bave fouud that the same tuing oconrs alse, but that the
mmgnovia is move tuken than with the cane.  This is natural enoush, since it forms an
imnortant inpredient among rhe mineral matters of bhe seed of the osffee-plant, which
seed it earried away from the soill after each crop. However, even in coffse soils the
woagnesin dimioisbes  less rapidly by enltivation than  the Jime. It s "guite
prea e in soms cases be Judge very approzimately of the number of yrars a soil
has Feen in canes by rhe pespection of a careful analysis of this soil, more eepecialy
when tLe anclssis can be compared with cone wade of the same =il from some nuculti-

pot on the borders of the plantation. !
e the guaniicy of lime las diminished sosnuch by prolonged culture as to bs present to
1 (31 per cent., and then only one-third that af the magnesia p e <nt ¢ brow-
virigiz tle v was ot only equad 1o, but higher than, the magnesia}, e mey
ozt assured (hal Lhe vrops of cane on this soid wild full off year by year, and thal “the most
careficl systery of matnwriag will be necessary to piace i again n its Jormer lucralive
cozelition. . g

i nin roTrv to say that snch a state of things nctually exists over a very considerabls
prriion of British Guiana and Barbadoes; and thongh Jamaica and the cther -islands
appray SomewhsT more fortunsfe in this respect yet we have here and there examples. of
Loopowrorashs soils which are 1 quits ad bad a condition as the most exhausted plantations
iy Pensrara, R >

Tt it both dHfenls and laboricnas te chosse from a very considerable nnmber of analy-
ses of «one soils thos whieh mty be considered to represect the actwal state of things In
the West Indies. I bave uoverthelesd given, va the adjoining page, a few which represent
some pery extensive plant.tions, the vwoers of which have kindly permitted me'to publish:
theni: These, with the few reroarks appended to them,; will eanable e fo pass on teo
wirher Importast portion of onx subjes . e [ :

* The quantity of chlor'ne ie unusoally high, which s accounted for by the
‘proximicy of a salt spring. - Such springs srs by no medns sncommon o the intknd, p
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Zijseommoniy held that soils in hot countries, especially in tropicalclimates, contain
morg organic mattdgr than thosgof o 1a%]tnd_gg : butitis evident from the- above analysen
that.soshianotihe gase for ganesoils, The gnrerwhish inglud és organicfitstter and comtbined
watdr Gwée a gieat’'deal o the Tattér, wiich %4 driven ff by heat with theprganic’ mut-
ter. > In fact, puttipng aside soils - of a peaty nature, it is rare that We mest wi chune
Boils yielding ~more tham from' 2 to 4 _per 'cent, of _humus or vegetable whould 3
and the loss of this orgapic matter has been proved a  source of sterilty “in'Java by
cansing a want of porositif{?, of nitrogex; and of carboniciacidi. Heuce the davger of
aﬁ’p}'{ing lime to thése soils, muchss mest of them reguire it, sinceit tends to destroy
the humus in a very short space of time. In eur own climates limie is always “backed
up,if I .may use thé expression, by a liberal supply of organic manure ; and this is even

more éssential in Demerara than with us. ] T T R
T s Voo oo oo

P 3 i . KN i
d v -

The Java .and Demernra clays when properly drained and worked will, from the
moment they are put under cultivation, yield good crops of canes without manure for at
least ten or twelve years. ln Jamaica the same kind of .clay will yvield well for  about
fifteen years, and.the red porous.clay of Sodih Australia for fifteen or twenty years.
Afser this period the yield ‘will become  less and lése each season; and for some yearg

st it has been customary to dose the soils with suiphate of ammonia or Peravian guano,
which will urually raise the produce for the nexi two or three seasons ; but after this their
gtimulating effect will ceane almost completely, and the soil will be then in a worse
eondition than before. - It is.preferable in most cages to endeavour by a rational sys-
tem of cv ture to resiore these partially exhausted Soils befsre they have gore too far,
rather than to take in new land farther and farther frem the boiling-houses.

Whe= & soil has got into this partially exhausted state, ne manure hitherto known,
with the excepiion of gpod stable manure, well-fermented farmyard dung, or the urban
manure wade {rom excréta, can restore the equilibrivm in favour of the planter. The
reason of this appears to reside in the fact that these manures are nmatwral products,
and oot ‘only contain all that the -plant requires as is shown by analysis,. but -<n
#he propsr siaite for assvmidation. :

Anyone who will take the trouble of perusing the accounts of the old experiments
made by Giobert, Lan pidius, and others will seon be convinced that very little prace
tieal knowiedse has been added te what was perfectly well-known prior to the year:
1820 regard ng the effects of manures upon the soil. (iobert mixed together sﬁica,f
alumina, magresia, and limne, in the proper proportions, as he thought, to constitute =
fertile soil, he planted vegetables therein, and wa*ered them, but none of them grew
antil Le moistened bis artificial soil with water from o dunghill. Lampadins varied
the experiment by forming several compartments, which he filled ‘eaeh with a :different
substance. The .plants which he caused to grow in these extraordinary soils ¢ did so
because be watered with tae liquer which exuded from a dunghi’il.,” )

These are some of the oldest expetiments on manuies, and were made, aam
we see, with the most perfect manore yet known —ilable manure. Centuries . before
this the natives of Peru used guano, and ‘the manner in which night-soil came to be
known as & most active fertilizer is so lost in- the mist of bygone ages, that we can
only conjecture wiith Loud. n that man found it nccessary to bury it in the earthin order
to avoid its disagreeable odour, and immediately observed its effects on vegetation.

The idea of rendering phosphoricacid more avai’able to plants by partially dissolving
wvarious kinds of phosphate of lime in sulphuric acid does not appesrin he based upon vory
sound philosophy. At any rate the manure thus procured has, according to gn}fessor
Jobn's Tesearches, little or no bengficial actiom wupon graminaccous plants, though it
acted well onturnips.* Moreover, this process of makingartificial manure {superph‘osp}:ate)
implies some ignorance of the methods by which the roots of plants absorbs the mineral
portion of their nourishment. It rppears tolerably well proved that this is efected
by the secretion of sume vegetable acid, and was well shown by plates of ‘marble exhibit-
ed in the Austrian department of the Jast Fremch exhibifion, where the rootlets of
wheat, maize, ete., had left their itraces eaten in the marbie. Again, M. Closeg, in hin
reetnt experiments, causcd grain to germinate on blue litmus papei, the course of the
xootlets being well marked by permanent.red streaks, which did not disappear on drying,
. and were therefore not caused by carbonic acid. Moreover, I have observed that all
cane soils are naturally more ox less acid, and appear to become more so ze they ap-
pronch & state of comyplete exhaustion. Lastly, it is showa by Professor Déherain
(Annugire Scientifigue,” 1#68) that. the most inscluble of minersl phosphates, reduced
to powder and strewn upon scils deficient in phospbates, increase the yield of the fields
at ol:ice ; whilst if a) plicd npon "soils. which contain a due proportion of phosphates, no
tcrease of the crops veeurs, The latter fact “points wvery clearly to the importance of
knowh g =something sbout the npatural resgurces of a #oil from  which the crops of cvery

- kind a1e regularly roisea.

VI,

In laying dowmn rules to encure the hizhest degree of f(-‘rtiiity in our  cane BOils,  we
must remewber that we are dealing with: the 'life - of the plavt, and that thé.phenoms
ena of life are mysateries thnt no one can solve eon pletely.  Hence the “danger of gdber-
ing too firmly to & favpurite theory ; hewee, slso, the philosepby of following the -indiea-
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tions  of Nnﬁuro as closeiv as poss:h!e s To ofher termy; we muast allow ourselves to be
- gaided by direct expnnment.s mdepeudentl_y of any theory. Such, for ilistance, are those
rerdarkabio trisde:-made by Professor Puolsiordl, ip which he found that of all manures
known, that derived from the excreta 'of animals G&be By fir the highsst vesults. o Alu
who have devoted . their fime 40 this sabject are of -opiunion that rich, well prepired farme..
yard mannreig lhe maaf perfect feriiliser knbwn, .+ 'We ‘mu-t neser forget," -says ‘Dr.
Willian: : Gregory, ;* <that. the best and most ‘eganomical af all manres is faimyard:
mannra oF, whal is the same tiz.mq,‘ the night-soil and ‘urine of iwhabited plares™ §
The reason of this is because it contaios all ithe ingredicht: that a plaat can requite, :
because its action is certam, because it gives up fliese mgrcdn nts in & propér - gtate, “im.a-
réadily assimilsble form ; .and the more clorely avy. artificial pro&uc* approachvs xt, the:;
rucre, ¥adupble js the sction of such a manuré npon the Tand

But farmysrd manure has one great dyawback : it ‘contwins ad enormens ammmt ol
water—60 to 80 per cent. of its. weight ; hiendé it can only te used on the spotiwhere
it is produced ; carriage to any distance is’ out of the guestion. Within the last few years,
however, a.producn hus been obtained from night-snil, and nrine, at Bloxwith, in 3taf-
fordshire, which may be well eotupared by its cnmpomtion and eminent fertilisinug qualliaes
to concentruted farroyard manure. It is got by evaporaring the exeret. of” far ;e - tdwoe
as'uearly as possible to the dry state, and forms, I tivlieve, ‘the most perfect nanuves
actually Enown-—ihat, indeed, which Nature evidently intended for our tse. Inasted of:
contaiiting 60 to B0 per cent. of w ater, it contains ouly 12 tv 16 per cent.’ therefore it
transportativn to considerable distauces ean be effécted as with guano. Upou analysis ib
ia =shown to gountain all the ingredieats of rich Icu‘myard manure iz a CJncuztl'atcd state,”
and. in the same assimilable form. :

"~ Varions kinds of costly apparains have been crected at Bloxwitch ;mri ("hnrch‘)ndoe
by the Urbsan Mannre Company in order to get this valuable product, wnd specimens of
it have been gnbmitted o the Royal Hm’tlcultural Society in. London-—the superintend«
ents of whose gardens experimented wilh it as early as 1368 or 1869—and to myselfs
The former have drawn up an official repors, - sanétloned ~hy the Conncil of ths Society,
npon its effeets, Tbhis report coincides coinpletely with the resuls 6f my cwn experience:
on B smaller scale, ani both confirin once more the older experimeuts of 1'rofessor PGL
storﬁ' made in 1847, alluded to nbove.

S!ﬂtﬂ then, bemg anxious to learn the effects of this new product upon the vane soils
of vur West Indian trlonies, with whose composition I was sequainted, T : applied to my
talented frieud, Mr. W. Bauverofc  Espeat {who informed me that be had ude it in Jamai-
ca), anl he rephe& that he had obraived wost excellent reanlts.

The able manager of the worksabove mientioned, Captaiu Hall, to whore skill and per-
severance agriguitsue is maiuly indebted for the: pnsmblhzv of obtam:n-, 50 valuablz a pro-
duet, has atso forwarded to me several letters from the cane-groswers ut Barbadoes, Dems-
rars, and: Mauritins, showing clearly that the urban manure is giving ample satisfactiou,
and ias now very largely used. Bat for sowé time previvusly 1 had never hesitated tu
reeommend it as the best manure for the long-worked Demsrara soils.

In 1871 some hundreds of tons were a‘:pﬂrzmentﬂ]y mized with bone men! und pre-
cipitated phospiiate for the soils in British Guianas, whizh had been found wanting in
lime and somewhat deficient in phosphoric acid, and have produced the most Srtlsfﬂttzary
resultg.” I will give here three analyses of some large buiks of this kind that have
‘been  shipped, . 1 to Dewmerara, 2 and 3 to different estates in the islands, snd by the
side of these I place an average analysis of good farmyard mannre for comparison :

Urban Cane Manure. Farmyard Manure.

No. 1. No. 2. No. 3. No. 4.
Water oo e 10.50 1214 12.00 66.17
Organic matter, &o. 31.10 40300 26.60 28 24
}?hosphorlc aczd JTa &-70 1G-41 161 627
Sulphuric. acid . 1176 B:EG 98B0 011

Chiorine . ... 1-50 1-20 2-46 trace.
Lime .. . .1s8:08 14-21 17:59 218
- Maguesia - ... (e 80 i‘14 2-50 010
Potash ). 5-64 2-21 2-00 0-60
Sode o 110 - 70 0-07

Oxide of mangmesa . 75 — G- 30 —

Oxide, of Tron and. alumina 2 19’ 2-285 400 - Q-20
Solable silieca ~ ... =~ 100 0-45 Q44 004
Sand, &e. ... aa- 8-00 600 906 1312
i00(0 100-00 10000 102-00
. hxtrogen, egual io Z£8 358 2-40 a-87

[ammonia
There is a test vy which the wrban msanure can be distinguished from auy other (ex-

, eept {armya.ttl raanure,) namely its propefiy of -yielding a certain mwmount vt its organic

* John, = Journ, far.Prak. Chemie,” vol. 590, p. 57 (1843 to 18153}; see also Lawes
md Gﬂberg’s “ HExpe on Grewth of Wheut ” 1864
] 4 Polstorff, ‘* Aunalen der Chemie,” Ixii., p. 180 {1847).

o Gregoty * Handbook of Qrgamc Chemistry,” 3rd edit., p. 407,
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substance to strang alcobol (rectiSed spirits of wing), and forming therewith ‘& dark.
eoloured. solution, - : .

. The above is an wltsmate analysis of three sargoes of this urban cane manure .
prepered especially for certain estates, the svils of which had been previously sabmitted
to me for analysis. The immediate analysis of this product shows $hat it contains all
the in ients, or compounds, found in well-made farmysrd mapbure; and if we »
pose the latier deprived of ita wbundant moisture, the composition of the two wo
Ppresent a great similarity.

Buch, then, is tha fertiliser which I more particularly recommena for the long-worked
skne soils of our colonies, the sction of which, with a proper amount of tillage, will, in
sho-¢ourse of three or four seasons pruve of the greatest advautage to the planter.

VII.

The refuse of distilleries, and all other refuse collected during the econcenfration and
slwrifying of the juice, shoult be pac togethsr into a large compost heap whore these
materials shonid be mixed with 1he megsss, ash, leaves, atvaw, pen manure, statle
manure, &c., and a heap of this kind should be attached to every plantafion. It should
be piled kigh, 8o that its ingredienta muy well be pressed together ; it should be protected
from the rain, and any liguid that drains frow i§ shonld not be wasted, but carried on
to the ground with the manure itself, or soaked up by dry leaves or cane ash. .

The best method of using the soid superpiosphate manures would be to mix them
intiimately with one-quarter their weight of good Pesuviap guanc aud one-quarter their
weight of cane ash, and apply the mixture at the rate of b to 8 cwt. per acre, according
$o the mechanical condition of the soil and itsa mare or less effective drainage.

The mixture of sulphata of ammonias, choloride of “potassinm, and svperphosphate,
recommended formerly by my learned friend Dr. Anderson, of Glasgow University, to -
whom Sentch agricaliure send chemical science generally owe sv much, besides being
very expensive, i8 too solable and tooe acid for the Demerara clays ; meither does it supply
any humus or organic malter, in which 80 rmany of these soils are very d«ficient.
HNevertheless it is quite equal to the very expensive chemical manure of Professsr Viile,
which is merely a simifar mixture of mnineral salte, and certainly not caleulated to have
mauch effect on sugar-cane crops, whatever Tesults it may be said to have upon the highly-
cultivated beet-root scils in Europe. In British Guaiana such mixtures of nitrates,
sclpbates, and chlorides are washed out of reach of the cane roots by a single tropiesl
shower, and in dry weather it is not certain that they wonld be absorbed.

A better mixture would consist of Peruvian guano, cane ash (or bummnt trash),
ani stable mannre or compost heap to which mixture one gquarter its weight of gypsum
might be add for most Jemerara soils.

Baulphate of ammonia, applied by itself in large quantities, scts as n poizson to plants ;
in smaller doses it action is that of a powerfnl stimulant, somewhat ag sulphate of guinine
acts upon a delicate child. I have stated above that its use is to be aveoided except in
conjuuction with relatively Jarge quantities of other manures, or, better, as a powerfnl
auxiliary to the compost heap.......... .-

Hitherte manufactured manures, as is well know, have not bgen iutended as perfect
restoratives, and land treated witt: them alone generally fails in a few yesrs to yeild a
Resvy crop. They are rightly looked upon as auxiliaries in a system of farming—uns a
kind of supplement to & limited supply of farmyard dung. But in the urban cane
manare above described we have a perfect restorative—the first of its kind-—a mapuare
that will not only cause the soil to yield its utmoat when worked with proper care, but will
slso prevent its ultimate exhauastion.

Anather auxiliary of some importance ta the Weat Indian sugar-grower is limas
ERren some of the newer scils wonld benefit by occassionsl dressings of Jime in the sha
of marl or carbonate lime ¢(net in the burnt or canstic stute) ; and this should g
followed et an interval of about two monthe by a Jiberal supply of manure.

There are, indeed, three special agricultural difficulties in the diveot path of the
eape-grawer in the West Indies. The first is that he is desling almost everywhere with
» siift elay soil, difficult to work even were labour more plentiful than it is ; the second is
& remarkable deficiency of lime in many districta; and the third is the very imperfoct
nature of the manures bitherto imported, and the implicit faith placed in the restoration
of the megass ashes.

A certain amount of tilfage is of courae necessary, however perfect the manurse applied.
Perbaps we shall never possess » manpre that will enable us to dispernse with Iabour
mitogether ; for pulting - aside the guestion of weeding, air is cne of the mo:t ROCeEIRTY
ingredients in the soil, and the more air can be enclosed the quicker the manure wiil
disappear, and the moaro efficacious will be ife action 1n & given time, 1 bave ingisted
upos this point and several otheisin many pof my papers coniributéd o " 'The Sugar
Cane ’ magazine. :

Marl or sandy limestone spread over these stiff clays at varions intervals, 28 in the
process which we oall io Englangd * top-dressing™ -will be® earried down -into. the soil
durivgy the rainy season, aud greatly improve its guality. Each application might be most
advautageously alternated by a similazsapplication of uvrben cane mautire’; for as the rools
of ily¢ cane rarely extend to more than a foot in depth, we. may;, in maDy ceses, truit to
thy rain to carry the fertilising ingredients ‘within their reach. FR : i

Ivis evident that to. grow the largestamount of suger is the essential - part of oge
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gproblem, For thigs we do not regaire stimulants and incomplets manures, which will pro-
- duce only & temporary gain of short duration and leave the land in a worse condition thsn
before, but a careful application of those scientific principles which have been deduced
from direct experiment and observation. This alone can claim to rank as true philosophy
and must serve as our guide in practice.
In giving proféssional advice upon these subjects I have never failed to bear this in
“view.” Moreover, 1 have beea anxious to prove an assertion published many years ago,
to the effect that A gricultural Chemistry, in spite of the dogmatic and conflicting statemeuts
of some of its move enthusiastic cullivators, is quite capable, when conscientiously applied
to aby cultivared plant, of increasing to a very great -exteat the yield of that plant upon
soils which have suffaered from long cultivation. This is equally true whether the piant
Lo ‘gultivated for its sacharine juice, its ceed, its bar¥, irg leaf, or its fibrte ; and as a =oil,
however rich, must sooner or later lose its fertility by constant work, the most essential
element in the problem is the discovery of tbe proper kind of manure for the plant in
uestion.
4 1f my efforts should hereafter be found te have realised this point for the sugar cane,
1 shall be amply repaid for the time I have devoted to its study.
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The average Dainfull for 1852, 1893,

18

1854 and 1895 as cowpared with

the average of”

45 years from 1817 to 1891 inclusive.
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MONTHS. &E= FEE FE= £E5 =88
: g 28 SE-Z SE= sEE FEE
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Inehes. Inches Inches. | Inches Inches.
January - - 3-38 3-24 2.55 274 824
Febraary .- U 233 192 1-43 1-56 1-55-
March see  on eee - 179 2-48 1-14 208 2-37°
i
April ... ... L oot 2-28 B-87 394 2-05 312
J
May ... 3453 747 435 | 1-22 570
June ... . | 550 . 1447 721 | 283 2-60
) =
July .. . e ] 591 | 7:52 10-23 4-02 309
! s
August ... ... . o T45 | 11-49 12-00 4-20 953
i .
| |
Septerubher ... . com i 732 13-43 1010 991 1774
E ,
October e o] 8-26 555 11:90 721 1093
{
November . . 52 10-73 6-05 577 12'84 )
i .
December . cee el 1-84 4-29 528 3-12 4-34
;
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