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STORAGE OF MILL CANE

By J. I. Lavmirzis, senior physiologist, Division af Sugur Planl Inoestigativus,
Bureaw of Plunt fndustry, and R. 7T. Basen, enior chemist, Curbohydrals
Bivision, Chemival and Technological Research, Bu: s of Chemisiry and Soils
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INTRODUCTION

= Rainy wanther always has been a limiting fuetor in the L rvesting
of sugareand in Louisiona,  The gummy cluy soils, when wet, make
the passage of wagons and cane loaders In the fields difficult and some.
times impossible.  During rainy weather the roads in the fields ave
soon eut mto deep ruls and mudhcles, making transportation of eanc
Inborious and often impracticable for days at n time. 4 1y profonged
interruption of harvesting and transportation of cane icads to the
operntion of mills at redueced capacity or to actual suspension of mill
operations, resulting in prolonging the grinding scason and increasing
the cost of production of sugar.

The data Vin table 1 give the percentage loss of factory time during
the grinding season, resuiling from a shortage of enne, due to rain, in
11 Iactories distributed over the Caue Belt, for the year 1932, and in
addition, for § of these facteries for 1931, and for 1 of them lor 1930,
1931, and 1932, Itis helieved that these percentnges are fairly
represenlalive of the normal loss of factory time in Louisiann. One
factory reported that the loss during 1932 was less than unormal.
Another factory reported nn average loss of 18 percont for 30 years.

" Furnishied by offichds of tie vorious come-suger fetories,
TOWTE—=R—1
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TasLE 1.—Loss of factery tme resulling from the shorteye of cane due lo rain
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The cconomic importance of this loss in time becomes evident when
the following facts are considered: (1) The percentages ‘given in
table 1 Tepreseni over & million tons of cane; (2) the cane must be
ground in a limited grinding season from. about October 10 to 20 to
January 1 to 10 (usually from 60 to 90 days), the beginning of the
season being determined by the maturity of the cane and the end by
tho increasing freesing hazard with the advance of the season; (3} any
prolongation ol the grinding season, aside from increasing the cost of
sugar manufacture, directly increnses the {reezing risk.

Considering the expensive equipment, the large personnel required
for the milling of cane, the relatively short time during the year that
¢ane can he ground, and the possible loss of cane due to freczing, the
loss of time becomes the source of enormous yearly financial losses.
A single example of the cost of such loss of tinie to o factory with an
annual crop of about 120,000 tons wiil serve to make these losses more
concreto. On the basis of an average vearly loss of time of L8 pereent
it was estimated by the management of this factory that by providing
fncilities for properly storing sufficient cane to Insure continuous
milling a saving of over $100,000 a year would be renlized from
fnctory and field operations,

As a rosult of the adverse economic conditions of recent years con-
siderable interest has been stimulated among planters in the devising
of means to reduce the cost of ficld and factory operations. This
interest has extended to the possibility of developing methods of
stoving cane cconomically during fair weather to insure continuous
fuctory operations. Because of the cheapness of cane and the cnor-

mous volume required for mill operations any system of storing mill
cane must be, of necessity, relatively simple and cheap. A number
of methods of storing canc have been under consideration, but the
one which appeared to be the most practical from the standpoint of
costs and effectiveness was that of sprinkling the cane after it had

heen accumulated in large piles placed in the open or under shade.
REVIEW OF THE LITERATURE

There has been un enormous amount of experimental work done on
loss of sucrose in harvested cane. The environmental conditions
under which these experiments were conducted, the methods of ap-
proach, the varieiies, character, and amount of cane used, the time
interval between analyses, the totel duration of the experiments, and
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the avowed objective to be attained varied greatly. In some cases
6, 11, 15, 18, 20) % an attempt has been made to state definitely some
of the environmental conditions of the experiments, but in those cases
the information given is inadequate to an effective analysis of the part
& particular phase (temperature, humidity, air movement, etc.) of
environment plays in the loss of sucrose.  In no case have the environ-
mental faciors been controlled and definiiely isolated. Some of the
experiments (4, 10, 11 ». 18) have been directed toward praciical
methods of preventing deteriora tion, but storage experiments have
not been carried to a suceessful practical conclusion on a large scale.
In most cases when cane has heen kept wet by sprinkling or other
means there is general agreement, (4, 10, 11, 12, 22) that deterioration
is retarded, but there are exceptions (72, 20). There is general agree-
ment that cane stored in the shade shows less deterioration than eone
stored in the sun (12, 16, 17, 18, 19, 20), although agein there are
exceptions (/6). Some attempts have been made to study the effect
of temperature on the rate of deterioration, but the simultancous
effect of air humidity was not taken into consideration (6, 20). It has
been quite clearly shown that there nre varietal differences in SUs-
ceptibility to deterinration (5,7,10,13, 16, 17), although the varieties
studied differed and were limited to commercial varieties grown in
the country in which the work was done. A recent paper {14) reports
that under the same conditions varicties showing the greater loss of
moisture show the greater rate of deterioration, but neither earlier
work (i) nor that of the writers supports this elaim.

PLAN OF EXPERIMENTS

Because of the apparently conflicting views held by previous inves-
tigators and the ahsence of more exnot knowledge regarding the causes
of deterioration, it has been found necessary by the writers to under-
take a systematic study of the factors involved in deterioration.?
As a-result of this study, it is believed that & practical method of storing
mill eane in Louisiana hes been [ound that should insure more con.
tinuous factory operation. The phase of this study to he reported
in this bulletin deals principally with the effect of sprinkling and of the
absence of sprinkling on the composttion of (1) mill cane stored in
small piles of varying sizes in the shade gs well as in the open, and (2)
mill cane stored in large piles (7 to 260 tons) in the open, but consider-
ation is also given to the weather conditions prevailing during the
experiments and the temperatures existing in piled cane. Some data
showing the relationship between weight changes (moisture change)
and deterioration in stripped and unstripped cane are presented, since,
too, such a relationship has i very important hearing on the problem
of handling and storing sugarenne,

YARIETIES OF SUGARCANE USED

The fol]owing varieties of sugarcane were used: During 1030,

P.O.J. 36-M, P.O.J. 218, and Co. 281; during 1931, P.OJ. 234
P.0.J. 213, P.O.J. 36-M, Co. 281, and C.P. 807; during 1932, P.O.J.
1 Italic numbers in purontheses refer 16 Literature Cltod, p. 28,

¥ Deterforntion ns used Io this bulistin refers to the loss of kuerose by in version, s it will be shown that
inversion 8 the nrimnry ehentical change taking plice In sougpd hurvested enoe.
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213, P.0O.J. 36-M, and Co. 290; and during 1933, P.O.J. 36-M, Co.
281, and C.P. 28/19.
STORAGE FACILITIES

To provide shade « shed 10 by 20 feot and 8 fect high in front and
6 fect high in the rear was erected, lacing north. The rool proper
extended 8 inches beyond the limits of the building in all directions.
Further to protect the cane agrinst rain and sun there was an extension
of the roof in the front and back of 3.5 feet. These extensions had
considerable slope downward. The shed was divided in holl by a
solid lumber partition. The ends of the shed were boarded up.
Tach half of the shed was divided into three 35-inch sections separated
by 2- by 4-inch studdings set 2 feet apart. The sections were pro-
vided with a false fioor made [rom 2- by 4-inch lumber, 2 feot npart,
and G to 8 inches above the ground.

Wor the storngein the open, six racks were constructed of 2- by 4-inch
lumber.  The racks were of the same dimensions as the sections in the
shed and were similarly constructed.  The racks were so placed in a
ficld south of the shed that the sin had full play on each of them.
These facilities weve used in connection with the storage of cane in
small piles.

When Inrger piles of cane were used, the cane was stored in the mill
vard of & plantation adjneent to the [nited States Sugar Plant Tield
Station. The piles were sufliciently [ar apart so that the shade of
ono pile did not fall on the other.

SAMPLING
SMALL PILES

In all the experimonts excepl one conducted during 1933, to be
discussed Inter, the cane of n given variety from a. plot ol cane ol
fnixJy uniform composition was transported to the shed promptly
iter cutting and plaeed in a large pile.  In order to insure compaiable
composition of the eane in all lots stored, units of 4 or & stalks ol cane
wore taken (rom the pile at one time and ploeed suecesstvely in a
section (or rack) ol each hall of the shed and in two racks in the open
(when cane was simultancously stored in the open), until about 1,500
to 1,800 pounds were stored in cach rack. The eane was piled witl:
the butts in the same direetion in all eases. TFive 30- to 40-stalk
snmples were used for ench analysis. Tn the ease of the original or
cheels samples each sample wns selected at randam frem the entire
lot of cune. 1n each successive sampling five samples were selected
from cach rack by taking stelks nt random over the entire pile,  The
surface moisture on Uhe samples of sprinkled cane wns allowed Lo dry
ofl spontancously belore the cane was ground and analyzed.

LALGE PILES

Four experiments were conducted during three seasons (1930, 1931,
and 1932) in which piles of canc (1.0.J. 213} ranged from 7 1o 70 tons.
Two piles were used in each experiment, one of whicl was sprinkled
and one left unsprinkled,  An effort was made to make the eane of
the two piles as comparable ns possible in snerose content ane purity.
A given aren of cane was selerted in the ficld, cut, and hauled to the
mill yard in trucks containing [rom 5,000 ‘o 7,000 pounds each.

& Duriog the season of 1991 aml inone exprerituent dorins 2t BT e was stgredd 11 Ehe o,
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The cane taken from the trucks was alterna tely placed on the sprinkied
and unsprinkled piles. As long as the piles are relatively small it is
possible to obtain cane of fairly uniform composition. As the size
of the pile increases the unilormity decreases because of the varin-
bility in composition of the cane from n larger area.? This method of
sampiing not only involves the uncertainty of obtaining similar cane
m the two piles, but affords no opportunity of knowing the condition
of the cane when stored.

In one of the experiments, factory-mill analysis alone was em ployed;
in two other experiments, the factory-mill analysis was supplemented
by hand-mill samples of known composition which were pliced at
the center and on the top of the piles, and in the fourth experiment
hand-mill samples only were used. These hand-mill samples ware
selected at the time the piles were being made from a given quantity
of uniform cane and consisted of 30 to 50 stalis which were drawn st
random [rom a given portion of a heap row.  The number of snmples
used in o given analysis varied from 2 (0 5. When the smaller number
wig used the samples consisiod of 50 stalks,  Analyses were made a6
the beginning of storage; ab intervals, in the case of sam ples stored on
top of the piles; and at the end of storage, in the crse of sampleg
stored on top and ab the center of the piles. This method of sampling
made it possible to determine the wmount and the progress of deteri-
oration,

During 1933 a single pile of 260 tons of cane was stored in o mill
yard and sprinkled during 10 days. No effort was made to control
the compesition of the pile. Hand-mill samples of P.O.T. 36 hYM
selected 1n the same fashion as in he preceding experiments, were
used to study the course of deterioration.

SPRINKLING

In the small-pile experiments the cane in one half of the shed was
sprinkled and in the other half lelt dry, and when cane was stored in
racks in the open, one lot of each variety was sprinkled and the other
left unsprinkled. During 1930, the sprinkling of small piles was eon-
tinuous. In the one experiment conducted during 1930 with large
piles, sprinkling was contimious during the daytime, there being no
sprinkling done nt night. During 1931, the cane in small and large
piles was sprinkled during the daytime at 7, 6, and 11 a.m, and 1, 3,
and 5 pan. The cane was sprinkled onty long enough each tine ta
msure wetting all of it.  The sprinkling schedule during 1932 was the
same as in 1931, except that the 7 a.m. sprinkling was onitted.  The
sprinkling schedule for the smull piles wos the same in 1933 ag in 1931,
and in the case of the large pile 1t was §:30 and (0:30 wm. and 1:30
and 4:30 p.an. daily.

METHODS OF ANALYSIS

Tn this study, in which it was desired to follow (e principal ¢hemical
changes whiel take place in sugareane stored under various conditions,
the analyses were confined to the juies whicl was expressed hy
motor-driven threc-roller mill adjusted to give an extraction of
approximately 60 percent. It is realized that further tests shounld be

* Fretory-mill unalyses were made of the entire pile nt the end of Lhe storage perlod in tnast instnnces,
that is, n continucus fraction of the Juice was taken from below Lho st crusher Lhroughont the grinding
of the pfle from which the Tanl samnle of foles for solvees wis tiken,
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made to determine the composition of the whole cane in order that the
actual quantity of sugars lost by respiration and other causes may
be calculated. :

The [iuice from each sample of cane was separately collected and
weighed. One portion of juice was analyzed for ils Brix reading,
apparent sucrose, and apparent purity, by the customary methods.®
Where a detailed analysis 7 was mads, equal portions of juice {(by
volume) were talen from the 2 or & replicated samples of cane and
combined. The composite samples of juice were centrifuged in a
solid-wall basket under standardized conditions as regards speed and
time and were then strained through s 200-mesh screen hefore the
analysis was made. This operation removed such extrancous
material as bits of cell tissues, wax, and soil, particles, which it wes
Lalicved should Tot be included in the samples when studying the
composition of the juice phase.

The following determinations were made on the composite juice
samples: Acidity, pH, sucrose, reducing sugars, dry substance, true
purity, ash, and organic nonsugars.

Acidity—The usual sugar-house mothod of determining acidity was employved
in 1931 nnd 1932, namety, by tifrating 10 cc of juice with 0.1 normal sodinm
hydroxide solution, with phenolphthnlein as the indicator. The samples in
1933 were titrated clectrometrically by means of the quinhydrone electrode:
50 co of juice was titrated to o pH of 7.0 with 0.1 normal sodium hiydroxide and
the resulb was expressed as the number of cubie contimneters of atkali required for
19 ce of juice.

pll—The pH of the juiec was deterinined clectrometrieally by means of the
quinhydrone clectrode against o saturated ealomel eleetrode (£3).

Suerose.—The double polurization method, with invertase as the hydrolyiic
agent, in accordance with the afficial method of the Associniion of Official Apri-
cultural Chemists (8, p. 370), was used in determining sucrose.  Initial solution
contuined 78 ¢ of juiee per 100 ce; dry basic lead ncetale (Horne’s) was used as the
clprifieation ageut and anhydrous %\"agcos as the deleaging ngent. Deleading
was confrolied very satisfuctorily by mieans of browmthymol-bine paper; the end
renciion was taken st the approximate neulral poinl to Lhis indicator paper.
The datn are capressed as percenlage suerose o dry subslance, ie., trus purity.

Reducing sugars—In the samples anatyred during the 1931 seasos, reducing
sugars werc delermined by the Herzfeld method (8, p. 882; 21, p. £40) by means of
the Meissl-Hiller factors; the snmples during the 1032 and 1933 scasons were
analyzed by the titration method of Lane and Eynon {3, p. 877 24, p 250).
"Phe lalter method was found to be preferable.  The burelie was jncketled nnd
equipped with an offset oullet, featiras which were found 1o be of great vilue in
obvisting heating of the reserve sugsr solution during the {itration. Clarifiea-
tion of the solutions of juice was effccied in 1931 by filtration with ihe aid uf
dintomneccous curth, and in 1932 and 1933 by neutral lead acelate, white deleading
with & dry misture composed of 3 pars of sodiwm oxalale and 7 parts of polas-
sium dilbydrogen phosphale. A dry delending agent of this characler is {o he
preferred to & solulion of an oxalaic nund phosphate, as is recommmendced by
Claok nnd MeAliep (9) and adopted officially by the Association of Hawalinh Sugar
Technologists {2}, as it obvintes alicquoting and the introduction of a dilution
factor. The resulls in (his bulletin are cxpressed 2s perecntage invert sugar
based on dry substance,

Dry substance~The dry substance of the juice was delermined aceording to the
nfticin! method of the Association of Official Agricultural Chamists (3, p. 864},
Ly drying 8 g of juice (10 ccof n sulution of juice conlaining 80 g of juive made to
100 ec) on siliea sand at 70° G, in & vacuum (approximately 27 inches).

Ash—The ash was defermined in the 1931 and 1932 sminples by direet ineinera-
tion of 20 g of juice at low red leal; fn 1he 1033 samples the sulphaie ash was

& These annlyses were perforined by 1 . Tisinaud, of the Division of Suer Phaat invoestiantlons, Burem!
of Plant ndusiry, U.S. Depaclient of Agricultuare, ol the Swuyar Plunt Field Station, Houwe, L., t
whostt tho wriiers aro indobiod, i

T Detalled nnnlyses ware lmltad to tho pxperiments condueted during 1051, 1932, nnd Hidd,  1n soute of
the experiments during Uhose yonrs it Wos nectssary 10 otpit delnited aoniyses und I others o {{imit them io
cerlnin intervals of slorage.
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determined, but corrected by spplying the usunl factor of 10 pereent.  Resalts
are based on dry substance.

Organic nonsugars~—The organic nonsugars were delermined by subtracling
the sum of the total sugars and ash (moisture-free percentage basis) from 100,
Chviously this determination ean be given but little emiplinsis, since it invalves Lhe
accumulated errors of four olher delerminations.

EXPERIMENTAL DATA
STORAGE IN SMALL PILES

During 1930 two experiments, one following the other, were con-
ducted in which three varieties (Co. 281, P.0.J. 213, and P.0.J. 36-M)
were stored in the shade, One lot of each variety in cach experiment
was sprinkled and one lot left unsprinkled. Two experiments were
run during 1931 in which cene of u given variety was siored in the
open and mn the shade. One lot in the shade and one in the open
were sprinkled and one lo} in each case left unsprinkled. Co. 281,
C.P. 807, and P.0.J. 36-M were used in the first experiment and
Co. 281, P.0J. 234, and P.O.J. 36-M in the sccond, In 1 of the 2
experiments conducted during 1932, Co. 200 was stored in the shade
and in the open and 1 lot in each ease sprinkled and 1 left unsprinlled.
In the second experiment sprinkled and unsprinkled cane of the
verieties Co. 290 and P.0.J. 36-M were stored in tlie shade. One
experiment was conducted during 1933 i which lots of sprinkled
and unsprinkled P.0.J. 36-M were stored in the open snd in the
shade and lots of sprinkled und unsprinkied €., 28/19 were stored in
the shade.

The Brix, apparent sucrose, and apparent purity obtained in ihese
experiments after different intervals of storage are recorded in tabies
2,3, and 4, and the more detuiled analyses in table 3.

TanLy 2~—0riz, apparcnt suerose, and apparent pitrity tn sprivkled and wnsprinkled
cune storad in the shade for differcnd perivids during 1050
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TapLy 3.—DBrie, appurenl suerose, tind apparent ity in sprinkied and wn-
sprintled sugarcane (first-year stubble} stored in the shade and in the opea for
different peviods during 19314
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TaBLE 4.—DBriz, apparent sucrose, and apparent purily in_sprinkled and un-
sprinkled sugurcance stored in the shade and in the open for different periods
during 1832 and 1938
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Yariety unl expori- Ualo of
ment no. i analysiz , . su- | pur- | B¥
Purlly Trix | o Ly tlr!:‘;cl:l
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Co. 260 ¢
Shnda_ | Nov, 0540
R Y
£5. 40
Cpen._. oo iAo ds
15 44
1541

My

RS s LIRS .
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The results are conclusive in showing comparatively little loss of
sucrose or drop in purity in sprinkled cane when stored in cither the
shade or in the open for 20 to 24 days. There was a tendeney in niost
instances for the Brix, total solids, and sucrose to decrease swith the
continuation of storage. There may have been some dilution as a
result of sprinkling, because in other experiments eane wlen kept wet
sometimes increased in weight. Some loss in invert sugar and hence
inn total solids is to be expected ns a result of respiration, especially if
there is rooting and sprouting, which happened in certain instances.
Whether or not this loss was partly or wholly st the expense of sucrose
or of the starch in the sturch zones ® ahove the root bands is not
known, as rooting and sprouting dki nol seem {o aflect, the purity.

In the one experiment in which C.P. 28/19 (tables 4, 5) was used,
there was o tendeney for the purity to increase and the invert sugur
to decrease in the sprinkled cane, “Additional results will be required
to determine whether or not this tendency is significant or char-
acteristic of this variety when sprinkled.

#Uhe stareh dopesits ore fu (e growlh replums or erondury meristems nbove thie rop! bends.,

0T —R = =2
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TasLe 5.—Delailed analysis of sprinkled and wnsprinkled sugarcane stored for different periods of time, in the shade and in the open,
during 1931, and in the shade during 1982-and 1933

Shade

Dura- Sprinkled cane Unsprinkled cane
tion of
storage

Date of

Tari 3 CT)OT s
Variety and experimnent no. analysis

Organic

Dry
of non-

sub-
stance

Organie]. , ! Dty | prye | Invert

. .
True § Invert non- | sub-

ue g . ue .
purity | sugars sugars 3 18 stance | Purity {sugars sugars?

Co. 281 (first-year stubble): % 3  Pereint | Percent | Percent i Percent | Percenl Percent {Percent | Percent | Percent | Percent
d e iccnmmcascnammsces e —a .o Oc 0 413,68 . 10. 57 4.4 .25 % 13.68 § 80.77 | 10.57 4.41 4.25

b 13,22 3 10. 14 L 46 4.61 213,97 | 7. s . 6.26

13.35 { 7.7 10. 36 5,52 N 14.50 A 5.19
13.10 5 10. 64 . 4 = 281 14.72 L
15.93 4.87 3.57 5 3. 5. 15.93
4.69 3. 3 4 % 16,18
4.66 3.8 3. . 16. 26

C.P. 807 (first-year stubble):

l“().,.l. 234 (first-year stuhble):

[OCILTORET
USBE 26

P.0.J. 36~M (first-year stubble):

>®mo

RIS IS s o pa e g

LRTZ2R

OIS IS S e I IS B8
PERLE[GRES
AANITADIUOY 40 "ITAHA "§°'Q ‘67F NILATING TVOINHOHAL

Co. i.’f)O (plant cape):

-

0005000
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P.OBJA 36~ (first-vear stubble)s

14.72 S .53 7 b 205 5.35
14,27 33. 67 8. 76 It 4.60 5 215 5.40

o e

C, P. 2810 {first-yenr stubble): 1033 : :
oo 0 B R I o T ) 2204 58] W63y SLI3: 8.S5| A 5.88 ¢ 220
Oct, 27 POLY9y S200 1907 81450 Sedt qus! osm 3y

i Nov.. 3 14 30 15.49 1 82 { 3 L1640 G087 216

¢ Nov, 10 n .83 | - 15. 57 ; L L90.0 2.04

g
REZ

mo S

ELEEE &8

Dura-
tion of ;
storage’
' Acid- Puxl';\:
! stance

Sprinkled cane TUnsprinkled cane

; Date af
l analysis

Variety and experiment no.

Organic
non-
sugarsa

Oryanic} , . Dry
non- ) sub-
sugars? N stance

" :
True ImerL‘ Ash?

True | Iavert 2
Ash purity jsugars?

purity [sugars?

Co. 281 {first-year stuhble):

Percent | Pereent | Pereint | Percent § Percent Percent | Percent | Percent | Percent
13.68 |- 80.77 10.5v 4.41 4,25 2.8 3 10.57 4.41 4.25
13.36 | 80,68 +4.30 E 7 N 7 4.25 5.00
: 50.01 N 428 3,08 3.201. . 75. 4.05 5.46

79.33 . 46 479 5425 3

86.82 7 3.57

86,80 56

§6. 50

C.P. 807 {first-year stubble): )

1 et e e veemee e s - 2 84,81

k 82,53

30.08
7703

.4

ANVO TIIN JI0 IHVHOLS

PO 234 (first-year stubble):
A e e m et —————— L1167 S| su2t

§7.78
S7.78

P.0.J. 36~ (first-year stubble):
1

-3
17,59
24,23
29,02

713
. . A . 9.19
.67 | . 83.16 3. 8 2, 3 . . 07 7. 11.96
15.01 1. 2 » . ad 12,26

¥
1 Determined by titrating 10 ce of juice with 0.1 N sodium hydroxide solution. 2 Percentage hased on dry substance,

I

N~ T
S

b o b |
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The results obtained in connection with unsprinkled cane are in a
number of ways in striking contrast to those obtsined from sprinkled
cene. Bxcept in experiment 2, 1931 (tables 3 and 5), in cane stored in
the open when there was considerabie rain, the Brix and dry substance
increased with the continuation of storage, showing the effect of dry-
ing. In the apparent-sucrose readings the effect of drying was
obser.ed in most cases by rapid deterioration, especially when deteri-
oration was marked. In some instances there was g large drop in
sucrose. There was o drop in apparent and true purity in all the un-
sprinkled cane and in some cases it was very large. In most instances
the drop in apparent purity was slightly greater thau in true purity,
indicating the influence of invert sugar on the apparent purity deter-
mination, The increase in invert sugar with the continuation of
storage was definitely related to the loss of sucrose and drop in purity,
indicating that deterioration is primurily a matter of inversion,
especially as there was no significant change in acidity or pH and the
organic nonsugars remained practicnlly constant in both sprinkied
and unsprinkled cane. The sllig]\t change in acidity that dil oceur
in some cases, disregarding that accounted for by the effect of
drying, docs not signily that micro-organisms played any part in
deterioration.

The data indicate that maturity as measured by apparent or true
purity affects the rate of deterioration, for as the cane matures it
seems to deteriorate less rapidly. The behavior of P.OJ. 36-M
during 1930 (table 2) is an exception. It is possible that the cloudy
and reiny weather of the first few duys in experiment 2 dealing with
P.0.J. 36-M, and absent in experiment 1 (fig. 1, 1930 data), mey have
* had a relation to the diilerence in the amount of deterioration. IHow-
ever, it may alse be possible that other unknown factors play o part
in the varying behavior of diflerent lots of canc of a given variety.

Phat there 1s o varietal factor alfecting deterioration is very evicent
from the date presented. Although all vnrieties show little inversion
when kept wet by springling there is a proncunced difference in the
behavior of the d-flerent varicties when stored under ¢onditions that
favor the drying out of the cane, as found in this and other studies.
Co. 281 is very resistant, while P.O.J. 36-M and C.I. 807 uppear to
be the most susceptible to deterioration. The results with the other
varieties are too menger to establish the relutionship toward one
another, but it can he concluded that their susceptibility is inter-
medinte between Co. 281 and P.O.J. 36-M.

TEMDPBRATURE AND MOISTURE RELATIONS 1IN SMALL PILES

The eifect of temperature and moisture on deterioration must be
considered along with the effect of maturity. It will be noted that
canc of a given variety in the second and later experiment in ench of
the first thiree seasons showed less deterioration than in the firs,” amd
normally it wounld be expected that the cane in the second experiments
would be subject to o lower temperature than in the first, but that is
not always true. Figure 1 gives some of the weather records, including
the mean of the daily maximum aud minimum temperatures, rainfall,
etc., for the perieds during which the various experiments were run.

¥ Althouph wo experfinants involving P.OWJ. 36-M were eonducied diring the early nnl Inlter part af

1hee season of 1943, 1ho eondditions tnder whivh they wer eotudigied Werd il et feely conaporibile, T
rosialts of Hie geeond peporiinent will b rliseasacd lulee,
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It will be noted that the temperatures during the first 15 to 18 days
were falzly comparable during the two experiments in both 1930 and
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the comtlon of tho sky are limitad to the dnyilne,

1931. In 1930 there was considerable cloudiness and reinfall during
the latter part of the first experiment, Cloudiness continued on into
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t%e second experiment and there was rein during 3 of the first 5 days.
In 1931 the weather was predominantly clear during the first experi-
ment and predominantly

I ! 222 cloudy and rainy during

— Smenrs cans \ the second. On examij-
| Ceames S A nation of the comparable
/ K data on unsprinkled cane

N /’ of the varieties Co. 281
4 and P.0.J. 36-M during
— 1931 (table 3) it will be
found that there was
reater deterioration in
oth wvarieties when
stored in the open than
when stored in the shade
in expertment 1. In the
second experiment the
reverse was true of P.O.J.
36-M, and there was
little difference in Co.
7 281 stored in the open
and in the shade. It

G| 5 B A, S would seem that the
o : R T L W
FIGURE 2—Alr temparsture, femperatures ot tho center of C]'OUdy and wet weather

sgri[ilkled &aiainid un[:;plginklfd cfm?ilil piles of cm.ae stor'enlil iuTl.lﬁe prevalent during the sac-
shade, eondition ol ky a5 to clondiness, efe., end rainfali. ] . :
tempernture turves were plotted from roadings taken At 7, g, ond experiment Played &

nod 11 am. and 1, 3, sad 5 p.m,on tho deysglven, Experl- 41 1 -
Dt 2 3ot B ¥ part in l'ceep%; down de
terioration, Althoughno

L

FErrrERreE (s

—_—
Lo

@432 2 AT A0
fancis)

]

record was made of the
wind, undoubtedly it also T P
plays an important role in = iy
drymg out cane and in |-[ ARV Ceompy, a—s—e AR Vh\
AY
-t

that way affects the loss
of sucrose. ™ £

The effect of gprinkling /?_ AT

on the temperatures with-
in the piles of cane is of
interest. In figures 2 and
3 are plotted curves for
air temperature and tem-
peratures at the center of
sprinkled and unspriniled
piles stored in the shade
and in the open, in experi-
ment 2, 1931, Readings \ ' ; \
by means of resistance / s
thermometers were talen 2, e ;

at 7, 9, and 11 am. and am | ax aze .22 2
1, 3, and 5 p.m. jUSt- be- 20 a%z w!z pAJ Ag# g!;ﬂm
{ore Spl‘illklin on different, FIGURE 3.—Air tempernture, tcmpcr_nturcs at tho cenfer of
days, some of which wero s 1w tpinkial sodl s ! cne il 15 o
in succession, In figure 4 The temperutura curvas wore plotied from rendings tnken st

o 7, % und 1! am. aod !, 3, and § pan. the days given.
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in connection with eane stored in the shade during experiment 2,
19320

_ The temperature within the sprinkled piles was generally lower than
in the unsprinkled piles, and the difference was generally greater in
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Froune 4.—Alr temperature, temperatures at Lhe eonler of sprinkivd wid unsprinkled small piles of canc
stored in the shade, condltion of sky as to cloudinesy, eic., and rainfull, The lemperalure curves were

piotted from daily readings (exeept Dec. $and 13) token at7, 9, nnd il n.m. and 1, 3, and & p.om. throughout.
tho experiment. Experiment 2, 1932,

the shade than in the open. A lowering of the temperature in the
sprinkled piles as a result of increased evaporation was expected. The
actual differences in temperature between sprinkled and unsprinkled

¢ Twioperaturs rendimes slso were tnken duriog 1933 in conneetion with sprinkled and unsprinkled cine

slored :& the shade umd In the open. They wers g0 similer Lo the foregoing records that they will not o
presented.
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cane or between cane stored in the shade and in the open, however,
were not large. The temperature of the cane stored in the open tended
to change more rapidly in response to n change in air temperature
than did the cane stored in the shade and consequently showed a
wider range of fluctuation. It is believed that the difference in temn-
perature between tho wet and dry pile is insufficient to account for
the difference in deterioration, but rather that the difference in the
water content of the cane cells resulting from sprinkling on the one
hand and the absence of sprinkling on the other is of more importance.
Other results obtained under controlled temperature and moisture
conditions support this beliel.

It will be seen from the difference between air temperature and that
of the storage piles that small amounts of cane serve as a rather
effective insulation ngainst change in teanperature, which is of practical
importance in the storage ol sugur cane.

STORAGE IN LARGE PILES

The anulytical results obtained in ceanection with the storage of
piles IOf cane of from 7 to 260 tons on the mill yard are given in tables
Hand 7.

Tn 2 outof 3 experiments in which factory-mill analyses were made
(table 6) the unsprinkled eane showed a lower purity by the end of
the storage period than the sprinkled eane,  1n the third experiment,
1932, in which there were 70 tons in each pile, the apparent purity
(factory-mill analyses) of the sprinkled pile was slightly less than that
of the unsprinkled pile.  The difficulty in obtaining two piles of canc of
70 tons of comparable sucrose composttion should be considered in eval-
unting these results, The results obtained from hand-mill samples in
connection with this experiment, which were certain to be of rather uni-
[orm composition, show a greater drop in apparent and true purity
in the dry pile than in the wet pile and a greater drop in_the sam-
ples placed on top than in those at the conter of the dry pile (tubles
6 and 7). 1n one of the other two experiments {experiment 1, 1931),
in which hand-mill sarples were used, the same relation was found.
In experiment 2, 1931, there was searcely any difference between the
results frem the two piles, but sinee it rained on 5 out of the €
storage days (from Dec. 15 to 21, 1931), was cloudy on 4 of these 6
days, and partly cloudy on the other 2 days {fig. 5, A4) the unsprinkled
pile was Jeept almost continuously wet.  There was scarcely any sig-
nificant change of purity in the hand-mill samples [rom either the top or
the center of the 260-ton pile of cane sprinkled during 10 days’ storage
in 1033, In all these tests, whenever there was o drop in purity in the
unsprinkled piles (such as in experiment 1, 1931, and the 1932 experi-
ment) there was u corresponding increase in invert sugar.  As in the
tests conducted on small piles, this Tact also indieates that the loss of
sucrose was primarily duc to inversion. The fact that there was no
significant change in acidity or pH, nor any other sign of an abnormal
condition in any of the piles, strongly indicates the feasibility of storing
and sprinkling cane in large piles.
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TABLE T.-=Detailed analysis of hand-mill samples stored. on lop.and al the center of sprinkled and wnsprinkled piles of sugarcane, ranging
Jrom 25 o 260 lons!

81

Sprinkled cane Unsprinkled cane

Variety and experiment. | Position of | Daie of tmnr n \(8'?"{9’ : “("“‘{{5
no. ! sample analysis o Dr\' m S Organie: a3 ¥ o, Tryve Organic
storage { NaOH - T'rue | Invert . NnOH True | Invert 1non-

Sl u e non- 3 : oy
1{))ecrc atnnm | purity § sugars SUgArs ll())e::c : purity | sugars SRATS

of juice): f of juice)

P,0.J. 213 § 1931 & Pereent | Percent j Percent Percent (Percent Percent | Percent { Percent i Percent
I {second-year stub- | Check.........i Now, 11 15.78 1 ST.67 1 6.5 821 36 1.55 . X 87571 6.95
ble). : 'Top of pile.. .., Nov. 18 3 i 15,121 85.58 . r N 5 L 30 78041 16.08
Centerof pile..l__.do
2 (third<year. stub- { Check ... . .} Dee
ble). lun of pnle I Dec, 22
Center f)f]nlo

5. 64
15 20
15,19

89, 84 b : L0612 boansi st 261
0. 89 . 2,6 3,77 ¢ . . 00,49 . 2.48
90. 68 . o, 3.8 . 2l 0030 250

- IS ST

|
!
,wis;').&s‘ .2 .0 K 30+ 15, 81,00 mm
i
1
|
l

P.0.3. 18 (third-year { C A2 86. 8 5 EX 1.2 i {15 86. 37 T 2,04
stubble). Top of pile. ... T Pa ] 5400 380 LI 330 : 242 6. 01, CKE 10040 200
: Center of pile.. COLA A2 -1 i L899 LS . 5,42 5. 8 S2.70 ] 8.20¢ 199

. : : 1933 i ; | i
P.0OJ; 8600 (first-year § Cheek, Nov. 27 . AT ASH) M1 82760 G20t 3405 4
stubble).2 . Top of pile....} Dec. 75 . LMo b 3,02 2,960 0.2010 3630 4L
Centerof pile..i.. .do... i A2 A2 13,5'.) i I R R l.‘.lh U

1 Piles in u\pcnmunl 1, 1031, (onl'uned 25 tons; in uxpenment 2, 1931, JO tons, in “lL l‘J.i" experiment 70 touns, mul in lhe 14933 éxperiment 260 tons.
2 Thie pile was a mixture of varieties.
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STORAGE OF MILL CANE 19
TEMPERATURE AND MOISTURE RELATIONS IN LARGE PILES

In figure 5 a comparison is shown of {1} air temperature and temper-
atures at the ceanter of the sprinkled and unsprinkled ptles ol cane
(30 tons) in experiment 2, 1931, and in the 1932 experiment {70 tons),
and (2) air temperature and lemperatures at the center of the
sprinkled pile (260 tons) in the 1933 experiment, The rainfoll and the
condition of the sky as to cloudiness are also given.
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exjperiment.

FE7

3

P14

It will be seen that there was net much difference between the
tempernture of the sprinkied and unsprinkled piles, although it was
generally slightly lower in the sprinkled piles even during the 1931
experlinent, when the weather was predominantly eloudy and rainy.
The difference in the 1932 experiment is not sullicient, it is believed,
te account for the difference in deterioration. It is significant that
although the temperatures of tho pile lag behind that of the air, they
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tend to Auctuate with i6, Even in the pile of 260 tons, when by the
end of the storage period there was slight nodal root growth (1 to 1.5
inches long), the temperature of the pile laggingly fuctuated with
that of the air. 1¢shows that even in piles as lurge as 260 tens the heat
of respiration is dissipated in o sufficiently rapid manner to be no
source of hazard, at lenst as long as the duration of the storage period
is not too great. It also siynifies an absence of the sction of
migro-organisins.

The air temperature and the temperatures at the center of two
mill-yard piies of cane of $00 {ons are shown in figure 8. The piles
joined each other and pile

22y T " p », 247 3 e el o g
Peod | el oz no. 2 was st t{'(} when
R \ 2 pile no. 1 was finished.
g N e DL sy The temperatwre of pile
¥ _,k_\‘ﬁ_.. 5 no. U laggingly fluctuated
8 } ! - S2 TeL B .
¥ # M. m§ with the air temperature.
R cordmaened N The fluctuation in pile no.
e Loler Wezpor 2 was not so definite, but
R & !
% A s A 35 there was no lendeney for

e 6o woves . an accumilation of heat.
“:‘;:iilfi;\:tli{fﬂ :;};E.Ecé:r:i:ig??fﬁ;;'ﬁ;;ﬁﬁ?}i’::f;.:riut:l?{ul;;"s%);:'i?‘i:’ T ‘Im dn'ct: tion oi the l}vn_ld
:s?uxm. Fhe 1.31::]:0!211&:?51':::'9\:1?; l\-\‘;r';:"lzmilimrg:iui;}nlll r:"ttlt.linﬁ(; ﬂ(‘ \\'(‘}.i s f.ht‘ time o1 I?ii_
tnken approstnuiely overy 2 hours threngliont the perlad of  1NE INQY htl\'l.‘ had an 1n-
stosage. fluenee on this difference.
It has been shown in the storage tests, Involving both smell and large
piles, that sprinkling reduees deteriveation to a minimum, that there
15 no prongunced change in composition of the juice in cane stored wet,
and that there is ao accumulstion of heat even in piles us large as 800
tons within the time Hmits given, It may be concluded, therelore,
that cane if sprinkled may be safely and profitably stored for limited
periods in Louisiang, thus insuring more or less continuous operation
of the mills.

MISCELLANEGOUS BXPERIMENTS BEARING ON DETERIORATION OF SUGARCANE

11 sugar lossos 1n harvested eane are Lo be kept at & minimum, it is
essentinl Lo know what may be cxpected to occur in such cane in the
interval hetween cutling and milling or placing in piles for sprinkling.
This time interval may be only a few hours, but more [recuently it
may extend to a day or more.  In some instances it is the practice to
place the cane in smull piles across the rows after topping. Then
without further stripping the remaining feaves are allowed to dry
sufficiently Tor burning,!t Thus, a lew experiments were conducled in
which the rate of inversion of sucrose in stripped and unsiripped cane,
and of checking inversion by sprinkling, once it has started. were
studiced,

DETERIORATION IN STHIUPHED AND UNSTRIPPIFEND QANE

Three experimnents were conducted in which the rate of inversion of
sucrose i stripped and snstripped cane of fwo varieties {table 8) was
studied, The method of sampling was the same in all three experi-
ments, A plot of uniform cane from o lmited sres was cut off ot the

1 AMougk these exjrecinients were pof. designed Lo cover Ehis pord lendnr easy i s believoed Gl ey thiraw
sonwe ifghi o Bk,
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rround and placed in a long pile across the furrows without stripping.
In ench experiment twenty-five 30-stalk samples were seleeted by
drawing stalks for each sample at random over the entive pile.  After
selection, 15 of these samples, taken 2% random from the lot, were
stripped in the same manner that is used with mill cane. The leaves
and trash were left on the remaining 10 samples. The stalks of each
sample were bound together hy wire (astened around the sample in
2 or 3 places. In each experiment five of these stripped samples were
analyzed immeodiately as checks. The remaining samples were stored
ns follows: In the first experiment, 5 stripped and § unstripped samples
were stored at 65° F. and 96 pevceni relative humidity and at 65°
and 75 percent relative hirmidity on racks in storage rooms 10 by 12
{eet by about 9{eet high. In the two other experiments, 5 stripped and
5 unstripned samples were stored on each ol two racks (1.5 leet high
and 16 Teet long) in the open.  The samples on the one rack were
sprinkled and those on the other were left unsprinkled.  Fhe samples
were spread out over the racks and all the wire bands wore released
except at the base of the sample. The upper parts of all samples
were then spread out to afford ample opportunity for evaporation to
tnke place. The taps {upper portion of stripped and unstripped eanc)
of the sampies faced south and were fully exposed to the siun, when
shining, throughout the day. The sky was elear throughout the
duration of the first a; these lwo cxperiments, the minimam tempers-
ture ranging from 36° to 53°, and the maximum from 653° to 80°.
During the second experiment the sky was clear 3 days, partly cloudy
3 days, and cloudy 2 days {including the day of setting up and the day
of taking down the experiment). The rainfall was .15 ineh; the range
of minimum temperatures from 40° to 63°; and that ol maximum
temperntures [rom 68° to §1°.

Weight ™losses were not determined in the first ol ihe three expori-
ments,  In the two other experiments, the weight losses wore accu-
rately determined in the stvipped cane and an elfort was made to
determine indirectly some notion of the weight losses in the unstripped
¢nne.  An average weipht was Laken of the 15 sfripped samples. . The
losses eiven were obtained by subtracting the average weight ol the
unstripped samples of a given freatment after steipping from the
aversge original weight of the stvipped samples.  This methed, when
the samples are limited, naturally imrvolves considerable errar.  When
the loss in weight is considerable, it is possible to obiain a reugh
measwrement of the relative loss in weight. A physical examination
of P.O.J. 36=MT stored in the open showed that the degree of shriveling
of the top joints, in the order of the greatest to the least, was as
follows: Unsprinkled unstripped, unsprinkled stripped,  sprinkled
unstvipped, and sprinkled stripped.  The loss in weight, the inerease
in Brix, and the drop in purity {table 8) fellow the same order.  Tho
difference in shriveling was not as clearly delined in the ease of Co. 281,
The drop in purity increases in the [ollowing order: Sprinided stripped,
unsprinkled stvipped, sprinkled unstripped, and unsprinkled unsteip-
ped. The increase in Brix, which is also a measure of the loss in
weight (water), is in the same ovder as the drop in purity, but the
weight Josses do not eatirely correspond. It is believed that this dis-
crepancy is due to the method of obtaining weight losses in unstripped
eane, which, as nlready pointed out, may be in considerahle error.

1 e major porlion of the Joss in weighi §s psanmed to e diuo 1o 1 he loss in meisure,
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TaABLE 8.—Briz, apparent sucrose, rzpfmrent purity, weight loss, and extraclion in
stripped and unsiripped sugercenc slored (1) under controlled temperatire and
relative humidity and (2) in the open, sprinkled and unsprinkled
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L nsprinklerl, | 18,05

Co. 280 (Nrstyenr sinh-
Mo},

Ir the cvaprration of moisture is held in cheek by storing the
samples ot 65° F. and 06 pereent relative humidity, little inversion of
suerose in either stripped or unstripped cane oceurs even in a sus-
ceptible variety like P.O.L). 36-M.  If, however, the cane is stored
under conditions (G5° and 75 pereent relative humidity) that favor
evaporation, considerable inversion takes place. There was not
much difference in the purity of stripped and unsiripped cane nat
cither condition of storage. This may he explained by the fact that
cvaporation was restricted from the tops, beeause in order to place
the snmples erosswise in the rooms it was necessary to bend the leaves
somewhnt and to pile the samples together, i.e., each lot of stripped
and of unstripped cane. They were not spread out as were those
stored in the open.

These results confirm those obtained by Browne and Blouwin (8) in
showing greater inversion in unstripped (or untopped) cane stored
in the open. The eanc in the present experiments was subjected to
greater exposure, ns Browne and Blouin were studying windrowed
cane and the length of storage was different in the two cases (7 days
in these experimients, a nionth in these of Browne and Blouin).

el =S
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Alvarez {I) claims that this relation does not hold for P.Q.J. 36 and
P.0.J. 213. The discrepancy in results may be due to difference in
the varieties used, as woll as the difference in the environmental con-
ditions undoer whicl the experiments were conducted, and from the
fact that in the experitnent conducted by Alvarcz the unstripped
cane was cleaned of ol the leaves except the tops. The environ-
mental conditions under which these workers {7, 8) conducted their
experiments are not given. However, it is belicved that the loss in
moisture, rather than the movement of invertase from the leaves
down into the stalks, brings about s physiological condition within
the stalks themselves that 15 responsible for the greater inversion of

sucrose in unstripped

: . &0
than in stripped cane, H’“‘*—-————————%‘-—mexf r 77
When stripped and 75 .

. ™ Eer 3 PN
unstripped cancs are  § \r Crrong)
stored in the open & 7% P — -
under condifions fa- § o5 \ |7 TR SR
voring rapid loss of & %}.
moisture, it is to be N o0 i . yiew spRIRELE
expected that there 3 | 2N
would be more rapid Q S i K
Joss of moisture from ' .
the unstripped than S i s B
frem the stripped ast=d | ;
cane, becasuse of the
greator evaporating o |

. I
surface of the leaves § * e .,
1 ' I e =
of unstripped cane, § o %%H
‘hich would draw & GLTP7.
which wou draw & TR i

: cator ] A2 7 7
heavily on water in x,\ 7 —
the stalks. % o v /?Mfﬂ R S
INFLUBNCE O BIRIN- o )

KLING ON QUECKING DE- N
TERIORATION RESBULTING % \?‘p
FROM PRELIMINARY DRY-  § 4 %

ING OF MILL CANE ¥ ‘t-t{«

. S 2

An experiment was 8 2 el
\ in whi A5
conducted in which S “o = 5 7F =5 5

30-stalls samples of

P.O.J. 36-M were se- Fruits 7.—Poriodic o in porley () inied to gl 1 inss of
N Ui T.—Periodie chinnge in porley (13, ns rofnted to gain and Inss of
leeted b.y draw mg I\t‘cis!:hl %B}_. m].'i tl‘jl:i t:i; t';:l}‘lelii]“(}-i‘ :lii\-l:\li,ilirs!-‘yu;xr .:'iltlhlbk-} Stureg
- . n the shide, 1 lot sprinkled, 1 unsprinkiod, ned the 3 othoers store
st lksati 11'11(‘10]11 fI‘OI:ﬂ dry 3, 6, aned T doys, Tespeclively, and then ".ipr‘.nk!ed.
a large pile of uni-

form, freshly harvested cane. Al samples were stored in the
shade. Onc lot of samples was sprinkied, one left unsprinkied, and
one cach of three lots stored dry for 3, 5, and 7 days, respectively,
and then sprinkled. The sprinkling was done at 7, ¢, and 11 aam,
end at 1, 3, and 5 p.m. daily. The samples were weighed before
storing and at intervals thereafter, in order to study the weight
losses and geins. Periodic anslyses were made to study the course
of inversion and other changes (table 9; fig. 7). Five 30-stnlk samples
were used as a unit for analysis Tor each treatment and period of
storage. The weather counditions during the period in which the

LURRTION OF STORIGE (RIvS)




PABLE .—Periodic analysis and weight gains and losses in sprinkled and unsprinkled sugarcane (P.0.J. 86=31, first-year stubble) slored for
21 days inthe shade and in sugarcane stored in the shade for 3, 5, and 7 days and then sprinkled 18, 16, and 14 days, respectively, 1933
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experiment was conducted are shown in figure 1 (experiment 2,
1933).

The apparent and true purity of (he sprinkled eane were main-
tained at a high level, whereas in the unsprinkled ecane they dropped
rapidly with the continuation of stornge. The rate in drop in purity
is very definitely correlated with the inercased loss in weight.,  The
Brix of the juice [rom the sprinkled cane decreased graduslly during
the first 14 days, apparently, in response to the increased weight or
absorption of meisture and then inerensed with the loss in weteht that
followed., The Brixof the juice inerensed in cane stored in the o bsenee
of sprinkling, but decrensed when moisture was added, as did the
weight loss.  The invert sugar increased with the dreop in purity,
and there was no significant change in pll or acidity.  The results in
tablies 8 and 8 show that the loss of moisture Is an important factor in
hringing about inversion in sugarcane,  Taken together with unpub-
lished data, they show it is usuadly more important than femperalure
undder Louisiana conditions, at least within certain {ime limits,

The foregoing results indieate that inversion of sucrose in harvested
cane can be checked by sprinkling alter i has sturted, but there Is o
suggestion In the data that by deleying the sprinkling inversion Is not
quite so effectively checked as when sprinkled at the start. The
results from Lwo ether experiments (hot published) also conflirm these
in showing that sprinkiing wilt eheek Inversion once it has siarted.
There enn be no possible advantage, however, in delaying sprinkling,
sinee sprinkiing ol the start conserves more sugar. 1L should be em-
phasized that in erder Lo preserve the grentest possible anount of
sugar, the cane should be brought promptly to the mill or the stor-
age pile after cutting.

TESTS BY FACTOHRY MANAGERS

During the grinding season of 19353 all the eane (about 20,000 tons)
that was fransported by truek fo one laclory for weelk-end grinding
was sprinkled once or twice a day.  The piles variod from 200 or 300
{0 2,000 tons.  In some ins{ances the cane was in the yard as long as
2 weeks. A record of the regular mill analysis in which the stored
cnne was compured with the nnnlysis of the cune that was ground as 16
was brought to the fnetory indientes that there was little delertoration
in the stored eane,

A rather satisfactory test involving nbout 1,000 tons of cane,
sprinkded o 10 a.m. and 2 pane eael day of slorage, was earrvied out af
one factory ¥ [rom which the results given in table 10 were abinined.
The eane was transporied to the felory in barees within 24 hours
after it was loaded, nnd it is estimated that zll the cane was placed
in the barge within 48 hiours after it was cut, A barge contains about
100 tons of cane.  As the cane was piled in the ndll yard, three grabs of
about 2,400 pounds ench, one from ench end und one from the center
ol cach barge, were taken from Lhe top, middle, and botiom poriions
of the barge and analyzed ws o cheel, The pereentage of suerose
given for ench dnte of piling is the nvernge obtained from these barge
samples. The final analyses were taken from juice obtained during
the grinding of the pile. The time the ecane was in the pile varied

* Frank L. Baorker, of the Valent!ie Sugers, Tne., Lockport, L., emsaleeted (e tost and kindly faroishen
the dain ghven n teble W and the other Bferiuntlan relafing 1o this 1esk.
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from 4 to 10 days. The results show that there was no significant
change in the sucrose content of the cane during storage.

Tarie 10.—Influence of sprinkling on the suerose conlent in cane! slored in the
mill yard in 1833

Initind welzht and Final webght antl
nitlysks annl ysls
Date of sioring cane Trale of prinding cane 5
L Suerose rodir MICTOSC
“fﬂ"r}'lé {normal };\Iilu*‘r?g {notnal
ol ¢ Julva} Jules)
Tons Pereent Tans Pereent

1107, 50 12,57
40, lik) 1208 |.--
e, 280 |2 0
B2 R0

1. 26 727,870 1
Gl 180 12,40 M5, 015 12. 50
U3, 050 TLT2 L Ll e eaee ] UL ORG 2.

I Aboul 70 percent of Lhe eupe was P00 36-3, 20 pereent P.OLJ, 234, and 10 percent .07, 213,
?The [nltinl welehls wera olinined ot Lhe Held derrieks before the epne wis loaded on the barges and the
fina! welghts were phtafred af the metory Just betore grinding.

SOME PRACTICAL CONSIDERATIONS

The results from the experiments conducted by the writers, as well
as the mill-yard tests made by the plantation managers, show that
mill cane, if sprinkled, can be stored in piles of considerable size for
limited periods, with profit. The length of time that cane ean be
stored in large piles will depend somewhat on the tcaperature pre-
vailing at the time and the degree of sprinkling.  If the temperatures
are too high and prolonged (around 70° F. and above in the piles) and
there is excessive sprinkiing, the cane will tend to root and later sprout.
Normally, however, such temperatures do not prevail much of the
time in Louisiana during the grinding season. By comparing the
temperature at the center of the piles with air temperatures (fig. 5) it
will be seen that the air temperatures may go considerably higher than
70° during the daytime without raising the temperature within the
pile to 70°. Tt is believed that piles of cane of considerable size can
he stored successfully for n week to 10 days by sprinkling only 2 or 3
times o day. Once the pile is thoroughly wet it is believed that all
that is necessary thereafter is to wet the surface cane occasionally.
By means of fine spray {rom a nezzle or a sprinkling system, it would
be possible to limit the amount of water usecl, thus reducing the hazard
of oversprinkling and the consequent damage to the mill yard or other
place of storage.

The sprinkding of cane brought te the mills in barges and standard-
gage railroad cars would likewise conserve counsidersble sugar, espe-
cially when the cane is transported long distances or held at or near
the factory for an appreciable period before being ground,  In the casc
of the barges, & pump could be attached to a barge and the cane
sprinided from the bayou. An overhead sprinkling arrangement,
under which the ears could be run, could be used to sprinkle cane held
in railroad cars.

Aside from being stored in the mill yard, cane might profitably be
stored at derricks in the fields, where water and the necessary trans-
portntion facilities are readily available. Such storage would have
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the advantage (1) of relieving congestion at the mill yard and (2) of
enabling the plantations to store more cane when necessary to insure
continuous mill operation, This cane could be picked up by grabs
when railroad cars, of either narrow or standard gage, are used for
transporting the cane or left in chains when the cane is {vansferred
Ly trucks.

Aside from storing ecane for grinding during rainy wenther, it will
he found profitable fo sprinkle the cane now stored on the mill yard
for normai week-end operstions.

Tt should be emphasized that cane designated for storage should he
stored and sprinkled ss proinptly as possible after it is cut, to aveid
dr{mg out and the consequent loss of sugar,

t may be possible, too, sometime in the future, to devise & simple
and cheap means of providing shade and thus further protect against
oss of sucrose in storage.

It is renlized that in some instances the sprinkling of cane compli-
entes the matter of abtaining the necessary weight values on which to
base the pay of the grower for his enne. 1t is belteved, however, that
this question can be worked out satisfactorily betw een the mill mana-
zer and the grower.

Further tests will be required in connection with storage of cane in
large piles to determine more accurately the frequency and amount of
sprinkling required, the size of pile, and the length of time that cane
can profitably be stored.

SUMMARY

The data presented deal with (1) inversion of sucrose and other
chemical changes in small piles (sbout 1,500 to 1,800 pounds) of cane
of different varieties, sprinkled and unsprinkled and stored in the
shade and in the open; (2) inversion and other chemical changes in
sprinkled and unsprinkled piles of cane fram 7 to 70 tons, and n
sprinkled pile of 260 tons, stored in the open in the mill yard; (3) the
mfluence of weather on such deterioration; (4) temperatures in piles
from 1,500 pounds to 800 tons; and (5) weight losses as related to
inversion of su¢rose.

The results show conclusively that the sprinkling of cane in small
piles provents henvy losses of sucrose in all varieties, The storage of
unsprinkled canc may result in heavy losses of sucrose by inversion.
Whether there is greater or less inversion in unsprinkled cane stored
in the shade than in that stored in the open depends upon cloudiness
and reinfall; wet weather tends to check mversion.

The results thus far obtained show thas sprinkling retards inversion
in piles ranging in size from 7 to 260 tons during 6 to 10 days’ storage.

The doterioration in sprinkled and unsprinkled piles of cane is
primarily due to inversion of sucrose. .

There was no sighificant change in acidity, pH, or orgunic nonsugars
nor auny change that indicated the action of micro-organisms in
sprinkled or unsprinkled piles.

Sprinkling tends to lower the temperature of canc in the piles;
however, the difference in the temperature of sprinkled and un-
sprinkled piles is believed to be insufficient to account for the differ-
ence in deterioration, which seems to result rather from the difference
in turgidity of the cane, The value of sprinkling, therefore, is believed
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to depend on its effectiveness in maintaining the normal turgidity of
the cane throughout the storage period.

The temperature at the center of the larger piles, although lagging
behind, tends to fluctuate with the air temperature, indicating that
there is no progressive accumulation of the heat of respiration and of
that produced by miero-orgnnisms.

The maturity of the cane, whether reluted to the sucrose con-
tent or some other physiological condition, seems to be a {actor in the
rate of deterioration; the more mature the cane the less rapid is the
deterioration,

The inversion of sucrose is intimaotely associated with the loss of
moisture and incresses with the drying out of the cane.

Co. 281 deteriorates less rapidly under all conditions of storage
than the other varieties studied. P.0.J. 36-M and C.7?. 807 appeor
to be the most susceptible to deteriorntion, The position of the other
varieties studied (C.P. 28/19, Co. 290, .0.]. 213, and P.0.J. 234)
seems o be between these two oxtremes. Their exact relution to cach
other has not been aceurately determined. The maturity of these
varieties probably plays a part in this relation.

The results presented in this bulletin show that very little deteriora-
tion occurred in stored sugareane when it was kept thoronghly wet
during the period of storage. They strongly suggest the practica-
bility of storing mill enne, if sprinkled, in the mill yard or ut the der-
ricks during fair weather as a nieans for insuring more continuous
operations <uring periods of rainy weather, which interfere with or
temporarily stop, harvesting, The results also indicute that shading
the stored cane, especinlly during dvy weather, tends to lurnish
{urther protection against deterioration.
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