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Technical Bulletin No. 4~~ September 1934 

UNITED STATES DEPARTMENT OF AGRICULTCRE 

WASHINGTON, D.C. 

,)TORAGE OF MILL CANE 
By J. I. LAUHI'l'ZgN, ~el!'ior phIl8'iol()gi.~I, lJilJision oj' Sugol' Pion! hl/!e8tl{/OU()It~, 

Bureo'/t 0/ Plant Industl'lI, and It. T. HAI,CII, '~l/'iol' clte/ll'i.~t, Goruoil.ydratr.:
Division, Chemical and Technological Research, 13u: ':U of CIWIII1:S!I'Y allci 8oil,~ 
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>. INTRODUCTION 
o 
z: Rniny wo:uther nlwnys lJfls been It limiting fuctol' in tlle llHn"esting 

of sugnl'('nnc in Louisinna. TllC gummy c1uy soils, when wet, make 
the pnssnge of wngOIlS nnd ('nne londers in the fields dif[jeult and some
times imj)Qssiblc. During rainy w{'ather the roads in the fields nre 
soon cut in to deep l"U ts Ilnd Il1udhcles, milking trunsportu.tion of cnne 
laborious and often imprndicnble for dn.ys nt It time. A)y prolongcd 
interruption of bHI'Y(~sting nncI tmllsportn tion of cnne .iends to the 
operation of mills nt rt'Cluced en.pncity Ot' to Ilctunl suspension of mill 
operations, resulting in prolonging the grinding sen son find increasing 
the cost of production of SUgHl'. 

The dntn I in tn ble 1 giY(l thejw]'('entnge loss of factory time during 
the gT.inding Ben SOil, I·('sidting from :t. shortage of Cline, due to rain, in 
11 fnctoriPl'; dist.ributed 0'"('1' the Cnue Belt, for the yenr 1932, and in 
nddition, for 5 01' these fnetol'ies for 1931, and for 1 of them for 1930, 
1931, :mc1 1082. It is helieved that these pel'ccntnges nre fairly 
representntin of the 110rmnlloss of Jnctol'Y time in Louisinnn. One 
fnctol'Y reported tluLt the loss during ] 932 Will:; less tlrnn 1l0l'llUll. 
Another factory reported lin averuge loss of 18 percent for 30 yeurs. 

J Furnished by oUicillls of (.lJe l'uJ'ious cUlle·slIgllr fllcturics. 
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TABLE I.-Loss oj Jactor1/ time resultillg Jr01/l the shortayo oj Wlte due 10 ruin 

Loss or II Loss of Factor)" I Year ILoss of
Factory Year time Fnctory Yenr time ~ time

i-----
PercentPercell/. PerctTI/.

20 L .. .I lIa I 12
A••.••_._., ., . . 1030 IS D •.••...••__ 10:12 

Hi 11132 4
11)31 21 1L._._•••_.,::: 1!l:l2 
H)3~ HI ]<'•••••_..._••• - - 1\132 18 L ...._.... 11131 Ii 

B •••• _•••_•• , .•. _, lU:i2 :11 n............... 1U:J2 1:1 1\132 


C•.•••••_........ 1932 12 11 .... l!I:n IS K._••_. •• · ....1 I!l:I1 In
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The economic importance of tlus loss in time becomes evident when 

the following facts are considered: (1) The percentages given in 

tA,ble 1 represent over a million tons of cAllei (2) the cane must be 

ground in a limited grinding season from about October 10 to 20 to 

,JAnuary 1 to 10 (usually from GO to 90 days), the beginning of the 

season being determined by the maturity of the CAne und the end by 

the increasing freezing huzal'd with the advnnce of the :';cason i (3) any 

prolongation of the grinding season, aside from illCl'e/lsing the cost of 

sugar mA,nuftwture, directly increAses the freezing risk, 
Considering the expensive equipment, the large personnel required 

for the milling of enue, the ],rlatively short time during the yen.I' that 

cane CfLn be ground, !lJlli the possible loss of cnne due to freezing, the 

loss of time brcomes the source of enormous yenrly finuneinl losses. 

A single exnm.. ple of the cost of such loss of time to a fnetory with nIl 

Hnnunl crop of nhout 120,000 tons will serve to muke these losses more 

concrete, On the basis of nn a,vernge venrly loss of time of 18 percent 

it wns estimn.ted by the mnnngement of tllis Inctory that by providing 

fncilitieR for properly storing sumcient cnne to insure continuous 

milling 11 sA,ving of oyor $100,000 n yenr would he renlized from 

fnctory And field operntions,
As n, result of the ndverse economic conditions of. recent yenrs con

siderable interest hns been stimulated mnong plnnters in the deyising 

of menns t.o reduce the cost of field and fActory operatiolls. This 

interest hns extended to the possibility of developing methods of 

storing cane economicnlly during fnir weather to insure continuous 

[nctory operations, Beenuse of the cheapness of CUlle nnd the enor

mons volume required for mill operations uny system of storing mill 

cane must hI!J, of necessity, relntively simple and cheap. A number 

of methods of storing cane have been under consideration, but the 

one which nppeared to be the most practicnl from the stnndpoint of 

eost::; and effectiveness WAS thnt ofc;prinkling the cane nfter it had 

been accumulated in lArge piles placed in the open or under shade. 

REVIEW OF THE LITERATURE 

There has been un enormous nmount of experimentul work done on 

loss of sucrose in harvested calle, The environmentnl conditions 

under which these experiment~ were conducted, the methods of ap

prou,ch, the varieties, character, and nmollnt of cane used, the time 

mterval between analyses, the total duration of the experiments, and 
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the avowed objective to De attained varied greatly. In some cases(6, 11, 15, 18,20) 2 an attempt has been made to state definitely someof the ~nvironmental conditions of t.he experiments, but in those casesthe ;11formation giveh is inadequate to an effective analysis of the parta particular phase (temperature, humidity, air movement, etc.) ofenvironment plays in the loss of sucrose. In no case have the environmental fa.ctors been controlled and definitely isolated. Some of theexperiments (4, 10, 11, 12) hn.ve been direct.ed toward practicalmethods of preventing deteriomtion, but storage experiments havenot been carried to a successful practical conclusion on a lnrge scale.In most cases when cane has been kept wet by sprinkling or othermeans there is genero,l agreement (4,10,11,12,22) that deteriorationis retarded, but there are exceptions (12,20). There is ~eneml agreement that cane stored in the shade shows less deterioratIOn than canestored in the Slill (12, 16, 17, 18, 19, 20), although again there n,reexceptions (16). Some att.empts have been made to study the effectof temperature on the rate of deteriorat.ion, but. the simultaneouseffect of air Juuuidity was not taken into consideration (6,20). It hasbeen quite clenrly shown that there nre yarietal differences in susceptibility to deterioration (5,7,10,15,16,17), although t.he yarietiesstudied differed and were limited to commercial varieties grown inthe cOlwtry in which the work WIlS donr.. A recent paper (14) reportsthat under thc same conditions varieties showing tIle grflfl.ter loss ofmoisture show the gl'eat0r mte of deterioration, bllt neitbrl' carlierwork (J1) nor that of the writl'1's supporfs this claim. 

PLAN OF EXPERIMENTS 

Because of the apparently conflicting views heJd by previous investiga tors and the a!)sence of more eXllct knowledge regn.rding the causesof deterioration, it, has been found necessary by the writers to undertake a systematic study of the fll.ctors involved in deterioration.sAs al'esult of this study, it is believed that a practicnl method of storingmill cane in Louisiana has been found that should insure more continuous fnctory operation. The phase of tlus study to be reportedin this bulletin deals principally with the effect of sprinkling and of theabsence of sprinkling on the composition of (1) mill cone stored insmall piles of varying sizes in the shade as well as in the open, and (2)mill cane stored in large piles (7 to 260 tons) in the open, but consideration is also given to the weather conditions prevailing during theexperiments and the temperntures existing in piled cane. Some datashowing the relationslup between wei~ht changes (moisture change)and deterioration in stripped and unstrlpped cane nre presented, since,too, sllch a relationship hilS II ver,Y importnnt beuring on the problcmof handling nnd storing sugal'('nne. 

VARIETIES 01<' SUGARCANE USED 

The following vHl'ieties of sugarcane were used: During 1930,P.O.J. 36-M, P.O.J. 213, and Co. 281; during 1931, P.O.J. 234,P.O.J. 213, P.O.J. 36-M, Co. 281, and c.P. 807; during 1932, P.O.J.
• Italic number, in parentheses refer to Literature Cited, p. 28.
3 Deterioration us used In this bulletin refers to tbe Joss of Hucrose by iu"ersion, us it '''Ill bu shown thatInversion is tbe prilUllT)' ehemlcuJ cb.mge taking plllcc In sound hun'l!Sted CHne. 



4 TECHNICAL BULLE'fIN 440, U.S. DEPT. OF AGRICULTURE 

213, P.O.J. 36-M, and 00. 290; and during 1933, P,O.J. 36-M, 00. 
281, and O.P. 28/19. 

STORAGE FACILITIES 

To provide shade n, shed 10 by 20 feet find 8 feet high in front unci 
6 feet high in the real' WItS erected, facing north. The roof propel' 
extended 8 inches beyond the limits of the building in flU directions. 
Further to protect the cane flgfiinst rain find sun there wus fln extension 
of the roof' in the front and buck of 3.5 feet. These extensions hnd 
considerable slope downwflrd. The shed wns divided in half by n 
solid lumborpm'tition. The ends of the shed were boarded up, 
Eflch huH of the shed was divided into tIt1'ee 35-inch sections sepnmted 
by 2- by 4-inch studdings set 2 feet apflrt. The sections were pro
vided with fl, false floor made from 2- by 4-inch lumber, 2 feet apart, 
nnd 6 to 3 inches above the ground.

:For the stomge in the open, six racks were constl'ueted of 2- by 4-inell 
lumber. The rncks were of the snme dimensions as the sections in the 
shed nml were similarly constructed. Tlw rncks were so plnced in n. 
field south of the shed thnt; 0\(\ 81111 had full pinyon ('ncb of them. 

These Jneilities were used in connedion with the stornge of cane in 

smnll piles. ' 


'Vhen Im'gel' pil~is of cnne were used, the enne wns stored in the mill 
ynrd o[ a plantation adjncent to the enited States Sugar Plant Field 
Stntion. '1'he piles were sufHeiently Ia1' npfil't so thnt the shade of 
one pile did not fnll on the other. 

SAMPLING 
SMALL J>II.I~S 

In fill the experiments exccpt one conduet,cd dU1'ing 1933, to be 
discussed luter, the cz1l1G of n given yuriely fron1 n plot of cnno of 
fuirly uniform composition \vHS trn.nspol'ted to the shcd prompt-Iy 
nfter cutting nnd placed in n, Inl'ge pile. In ordcl' to insUl'e ('ompnl.'nbl(' 
composition of the cntH' in nil lots stored, 1I nits of 4 Ot· 5 stnl ks of en 11('. 

wCl'e taken from thc pile at onG time nnd plnecd suc('essivcly in n 
section (01' 1'n.cl-::) o[ ench hfli[ or tho shed nnd in two rncks in the OpCIl -I 

(when CtUlG wns simultaneously stored in the open), until nhout 1,500 
to ] ,800 pounds wore stored in cneh l'flck. Thc cline WflS piled with 
the butts in the snme direction in nIl enses. Five 30- to 40-stnlk 
snmples werG used for eHch nnnlysis. In thc cnse of the originnl 01' 
check sam plcs cHcll Sfl mplc wns sclected nt l'undom Jrom the entire 
lot of cane. In cHch successive snmpling fi\'e snmples w('I'e selected 
from each 1'11('k by tnking stnlks Ht rundom over the cntire pile. The 
surfuce lllOistul'e on the samples of sprinkled cune wnsnllowet! Lo dr~r 
of!' spOlltn.noo1l8ly 1>e1'o1'c tl10 ('.nne wns ground and ntlttly~ed. 

I.AIIGE PILES 

FOlll' experiments wcrG conduct('d during t1ll't~(\ sensons (1930, 1931, 
and 1932) in which piles of cnll(' (P.O.J. 213) I'Ilnged from 7 to 70 tons. 
Two piles were lIsed in ench expPI'imcnt, one of which Wfie sprinkled 
find one lC'ft unsprinklcd. An ('frol'l~ wnR mnde to mnke tll" cnne of 
the two piles as compn.rtlble ns pORsibk in 8\1('rOSC content nnd pUI'ity. 
A given fiTCH. of ClIne wns selected ill the. field, cut, nne! Imuled to tbt' 
mill ynl'll in trucks contnillin~ fl'OIH 5,000 ':0 7,000 pounds pneh . 

• DurinI!' tlll' ~l'uson or I!l:Jlllwl illlJlw l'Wl'riUll'lIl t1uriJ\!~ W:j21111i1 W;):! ('HII(' wIIsstorc<i ill the "Ill'll. 
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The cnne taken from the trucks was altel'na.tely plnced on the sprinkled 
and unsprinkled piles. As long us the piles ure relatiYely small it is 
possible to obtain cane of fairly uniform composition. As Lhe size 
of the pile increases the uIliJormity decrenses becu.use of the vurin
bility in composition of the cane {<"Om a larger l11'el1.5 This method of 
sampling not only involves the uncertainty of obtaining similar cune 
in the two piles, but affords no opportlmity of knowing the condition 
of the CfLne when stored. 

In one of the experiments, fnctory-mill analysis nloue WilS employed; 
iIi two other experiments, the factory-mill aunlysis was supplemented 
by hand-mill samples of known composition which were plnced lit 
t.he center and on the top of the pil('s, nnd in the fourth experiment 
hnnd-mill samples only were used. These hand-mill snmples were 
solected at the time the piles W01'O being mndc from n. giyen quantit.y 
of uniform CUlle and consisted of' 30 to .50 stnlks which were dmwn n.t 
random from a, given pOI·tion of fl. henp row. The number of samples 
used in a gi\Ten analysIs Yal'ied from 2 to 5. When the smaller number 
WIlS used the smnples consisted of 50 stalks. Annlyscs were HlIlde n t 
the beginning of st.orn.ge; n,t intervals, in the ense of samples stored on 
top of the piles; /tnd at the end of stornge, in the case. vf snmplrs 
stored on top and nt the center of the piles. This method of sampling 
mude it possible to determine the nmollnt nnd the progress of detcri
oration. 

During 1933 a single pile of 2(30 tons of CHile wns stored in a mill 
ynl'd nnd sprinkled during 10 dttys. No efrort wns mnde to ('.ontrol 
thc composition of the pilc. Hnncl-mill sam ples of P.O.;J. ;36- M i 
sell'cted in the smne fashion ns in the preceding rxperimenhl, \\'('1'(' 

used to study t,11O ('ourse of deterioration. 

SPRINKLING 

In the small-pile experiments tli(' cnne in one hnli' of the shed was 
sprinkled nnd in the oth('l' hulf left ell'y, nnd when cnne wns stol'cd in 
racks in the open, one lot of eHeb vnriety wns Rpl'inkled and the othcr 
left unsprinkled. During] 030, the sprinkling of smnll piles wus con
tinuous. In the one experiment condueted dlll'ing H)30 with large 
piles, sprinkling wns rontinllo11s during the dnylime, there being no 
sprinkling done lit night. Dllring 1931, the cnne in small nnd lnl'ge 
piles was sprinkled during the daytime ilt7, 9, nnd 11 n.m. and], :3, 
and 5 p.m. Thcenne WUR sprinkled only long e!lough each t,i,mo to 
inRIII'c wetting nil. of it:. The sprillldirig selwdule durill!!; 1932 WHS til(' 
sume ns in ] 081, exeept thnt the T lUll. RI)t'inkling Wit" omitted. Th(, 
spI'inkling schedul('. rOI' the smuil pilt'S WllS the snllle in 1~);33 :1S in 10:31, 
nnd in the cnse of the Inl'g(' pil(~ it WIl" 8::30 nnd 10::30 n.m. Hnd l:;~O 
nnd 4:30 p.m. clnil.'" 

METHODS OF ANALYSIS 

In this sLudy, in which it WitS desircd to follow the principnl chrlllicni 
changes which tn ke place in sugn]'cnne s('oJ'l'elundl'l' vurious ('oncii tions, 
the unlllyses were confined to the juice which WHH exprcssed by :t. 

motor-(h:iven three-roller mill adj usted to give an extrnction of 
n.pproximutely GO percent. It, is l'enlized tlutt further tests should be 

'Factory-mill analyses were mnda 01 the entlm pile at the end of the storage period in most ins(nnccs; 
tiint is, It ~'Ontinuous (raction of the jule<' wns tukcll (rom helow the first "rusher throughollt j.he ~rlnding
orthe Ilfle (rolll ,,·hich the Ilnnl~tlm\ll~ (I( Juice (or (lI\ulYlws was tnkl'u, 

http:st.orn.ge
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made to determine the composition of the whole cane in order tha.t the 

actual quantity of sugars lost by respiration and other causes may 

be calculated.
TheJ'uice from each sample of cane was separately collected I1nd 

weighe. One portion of juice was analyzed f01' its Brix rending, 

apparent sucrose, and apparent purity, by the customary methods.6 

'Where a detailed analysis 7 was made, equal portions of juice (by 

volume) were ta,ken from the 2 or 5 replicated samples of cane and 
The composite samples of juice were centrifuged in a,combined.

solid-wall basket under standardized conditions as regards speed fmd 

time and were then strained through n, 200-mesh screen before the 

analysis was made. Tlus opera,tion removed such extraneous 

material as bits of ceU tissues, wax, and soiLparticles, wluch it we.s 

blieved should not be included in the samples when studying the 

c.:>mposition of the juice phase.
The following determinations were made on the composite juice 

samples: Acidity, pH, sucrose, reducing sugaJ's, dry !:lUbstallce, true 

purity, ash, and orgl1uic 1l0USU~Il,rs. 

AcicWy.-The usual sugar-house method of determining IIcidity was cmployed 

in 1931 and 1932, namely, by titrating 10 cc of juice with 0.1 normal sodium 

hydroxide solution, with pheilOlphthalein liS the indicator. The samples in 

1933 were titrated clectrometrically by meulls of the quinhydrone electrode: 

50 cc of juice was titmted to a pH of 7.0 with 0.1 normal sodium hydroxide und 

the result was expressed as the number of cubic centimeters of ulkali required for 

10 cc of juice.
pJ-I.-The pH of the juice was determi:led electrollletricall...· by met\ns of the 

quinhydrune electrode against a saturated calomel electrode (13). 

Sucrose.-The double polt\rization methud, with itl\'eriase as ihe hydrolytic 

agel1 t, in accordance \\ ith the official method of the Association of Official Agri

cultuml Chemists (3, p. 8'(0), wus used in dlltel'mining sucrose. Initial solution 

contained 78 g of juice per 100 cc; dry b:1sic lead acetate (Horne's) was used as the
Dolen.ding

clarification agent !1.nd anhydrous Na2COa as the delcading agent. 

was controlled very satisfactorily by means of bromihymol-bllle paper; the end 

ren.cHon wns taken nt the approximate neut ml point to this indicator pnper. 

The data are e:~j>ressed as percentage sucrose on dry subsbnee, i.e., true purity. 

Rerllldng slI.gars.-In the samples analyzed during the 1931 SClLSOIl, reducing 

sugars were determined by the Herzfeld method (3, p. 882; 21, 1J. 240) by Illeans of 

t.he Meissl-Hiller f(1ctors; the samples during the 1932 and 1933 seasons were 

analY)led by the titmtion method of L!Uw and Eynon (8, p. 377'; B1, p. 2(0). 

The It\tter method was found to be prefemble. The burette W(LS jacketcd and 

equipped with all offset outlet, features which were fOUlld to be of grent ,,(due in
C\:\rifica

obviating he!1ting of the reseJ'\'e sugar solution during the Utmtion. 

tion of tho solutiolli:; of juicc was elfl'cted in 1931 by filtratioll with thc aid of 

diatomaceous earth, and in 1932 and 1933 by neutral lead (Lcctate, while delcading 

with t\ dry mixture compused of 3 pads of sodiulU oxalttie alld 7 parts of potas

sium dihydrogen phosph!Lte. A dry delel1clillg agent of this chame:ter is to be 
:111 oxalate: and phosphate, as is recummended by

preferred to u. solution of 
CObk !\nd McAllep (9) and adopted officially by the Association of H!\woiiall Sugar 

Technologists (2), as it obviates aJiquoting and the introduction of a dilution 

The results in this bullctin arc expressed IlS percentage invert sugar
fnctor.
b:1sed on dry subs~ance.

Dry sllbs/ance.-The ch'Y !;ubstmwe of the juice was determined accoreling to Lhe 

otncial method of the Atlsociation of Offit~ial Agricultuml Chemists (8, 1J. 364), 

by drying 8 g of juie:e (10 ec of 1\ solution of juice containing 80 g of jUlL'C made to 

100 cc) Oil silica sanel ttt 70° C. in a vacuum (approximately 27 inches). 

Ash.-The nsh was determined in the 19:31 tmd 1932 samples by direct incinem

Hon of 20 g of juicc at low rcd heat; ill the 1!)33 samples the sulphate ash WIlS 

• 'Phese nnlllyses W('ro pe.rlormod hy H B. Blslnnd, 01 tho Division 01 Su~nr Plant in\'csti~'l!ions, B:lTenu 

oll'innt Imiustry, U.S. Dcpllrtmolll 01 A~riruit,urc, II~ the Sugur Piuut }'ieill Stntion, Uoullln, Ln., to 

whom tho writers nro indehted. In some 01
; Detailed nnnlyses were limited to tho experiments conducted during 11131.1932, und 11J33. 

the experiments during these yenrs it wu~ necessnry to omit detnilnd Ilnlllyses nnd In others to limit them to 

cI,rWin illt.ervlIls of sloro~e. 
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determiued, but corrected by Il,pplying the usual factor of 10 pcrllent. Resllits 
are based on dry Bubstance. 

Organic 1tonslIgars.-The organic nonsugars were determined by subtracting 
the slim of the total sugars and ash (moisture-frce percentage basis) from 100. 
Obviously this determination can be givcn but little cmphasis, since it involves the 
accumuluted errors of fOllr other determinations. 

EXPERIMENTAL DATA 
STORAGE IN SMALL PILES 

During 1930 two experiments, one following the other, were con
ducted in which three yltrieties (Co. 281, P.O.J. 213, and P.O.J. 36-1V1) 
were stored in the shade. One lot of each vuriety in each experiment 
was sprinkled Hnd one lot left unsprinkled. Two experiments were 
run during 1931 in which cltne of It given vltriety was sLored in the 
open and in the shade. One lot in the shltde Itnd one in the open 
were sprinIded Itud one lot in each clLse left unsprinkled. Co. 281, 
C.P. 807, Itud P.O.J. 36-1\1 were used in the first experiment und 
Co. 281, P.O.J. 234, Itnd P.O.J. 3u-1\1 in the second. In 1 of the 2 
experiments conducted during 1932, Co. 290 WitS stored in the shude 
and in the open and 1 lot in each cltse sprinkleclllud 1 left ullsprinldcd. 
In the second experiment sprinkled and lInsprinkled CfLlle of the 
vltrieties Co. 290 fLnd P.O.J. 36-M were stored in the shade. One 
experiment. WitS conducted during 1933 iu which lots of epl'inklcd 
nnd unsprinkled P.O.J. 36-1\1 were stored in the open liud in the 
shude Iwd lots of sprinkled lind unsprinkied C.P. 28/1 9 were stored in 
the shade. 

The Brix, I1pplU'ent Sll(,l'OSe, iLnd apparent pUl'ity obtuined in these 
experiments ui'ter difl'erenL intel'YlIls of storuge lire 1'ecorded iII tnbles 
2,3, und 4, I1nd the more detniled anlllys('s in tllble 5. 

TABL~} 2.-Hrix, apparent sucrose, (,nel apparent 'puritl! ,in sprinkled andu/!sprinkled 
CCLIt(l stored in Ute sltade for different 'perwd8 durino 1030 

uum·t', Sprinkled cuu~ L'llsJ,lrillkicd CUIlCDate of tUlIl ___________1_____ ~:--_-,...__Vnrier,)" nutl expcri· 
m01l1 no. ulllliysls sl~Ir I l'xtr'lC 	 I'xlrl • ugc' lirix Sucrose Purit.~· 'iio;I' llrlx Sucrose Purity 'ilonlC' 

------_.---- -------------------- 
Second·yeur stubhlc: 

Co. !!.'il: .,. lJ"V8' 0 Perce'!,t Pc~c..ell.t Perce lit I 0 PCTCt..'!.t Perrellt Pt'rcellt 
I. ............ , Oct.•.l 0 H.bS 11.5. ".~ "'''''' lUIS 11.", 77.8 ....... . 

Oct. 27 ·1 H. {,~ I1. a~ n.5 14.114 11. ,10 76.3 .. • .. ·iI2Oci. 30 7 1·1. 1/7 ll. tIS 78.0 01 1-1. itl 10. III 7:1. S 
NOI·. (j 14 H. S!J J1 • .12 77, 4 G:l 15. i7 I I. 5(J ia.:l [.1/ 
NOI'. i:1 21 J4, 83 I !.-Ii n. a I~I 1.1, Sli 11. GO 7:1,2 61 

2............ .. 	NOI', I!I 0 10.IH 14.21 &1.11 IH JlI.1I4 H 21 83.1/ IH 
NOI·. 20 7 W.IiS H.OII 8·1.5 lIa 17.35 H.53 83.7 02 
Dcn. a 14 JIJ.6\1 14.07 84.:1 112 li.05 H. ~'!l SO. 5 02 
Dee. lIJ 21 10.50 l-I. 03 84.6 62 18.1.1 H. ;a 81.2 liS 

I'irst,yenr stuhhle: 
P.0.J.213: 


L ........... .. Ocl.. 24 0 H.ill 11.83 SO. 1 11. s:! so. 1
"""'11.1. 70Oct. 2i a 	 H.07 JO.1I9 78.1 . ....... 14.88 11.85 ill,6 {,S
M,. ~ ~ • ~ 

Oct. al .. 1·1.72 1l.72 ill.1l 112 1.1.0:1 12,0'; ii.l 
No,·, 7 14 14. :li 11. 17 77.7 ti2 lfi.96 ll. !!.'i 70.7 ml

INOI·. J.I 21 1·1.04 1O.0:J 77.S 6(1 16.12 10. IIi 11S• .1 5H 
2.............. NOI·. HI o! Ill, II 13.27 82.4 (lij to.ll 13.27 0582. " 

N,l\'. 20 7 ' lii.nO 1:1.01 ~2. 9 (~I 10.70 la.97 sa. 4 m 
Dcc. :1 J.t In. 70 13.(lS 83. :1 02 17.:1-1 13. :JS 7i. 'l (iO 

~ ~ ~Dec. 10 21 ........................ ., . ........ ... 17, 'W 12.00 n.1l rill 

P.0.J.36-M: 


1............. Oct.. 2~ II H.26 J(J,44 7a.2 J.l.20 10. ·14 7a.2 

Oct. 27 :I J.l.I~; 10.40 73.9 14.12 II. U~ 70. :l
· .... iii' 	 -~'" ""62Ocl. :ll , 1·1. 10 1O.lia 74. i H.OI O.f~ Ill,!) 
Nov. 7 J.l 14.110 10.30 i3. /I 6·1 1.1. 'W 7. a6 ·17.0 III 
NOI·.14 21 ,1:1.82 10.0:1 72.6 f'~' 15, (h! i.12 -I/i,n .'is 

2.............. N(a-.11l 0 14. U8 10. III 72.8 (1-1 14.!lS 10.01 72.S 64 
NOI'. !!fl 7 14.60 10.87 74.5 11.1 15.2H ll.oa ;~. J II-l 
Dec. :l 14 1-1.41 10.110 73.11 fll 15.77 8. III fifi,fj OJ 
Dec. H) 21 14,47 10.72 7·1.1 114 111.:10 S.71l r~J. U 59 
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TABLE 3.-Bd.c, ufl7lW'Cllt Sl/crose, lind (t7JpCll'lm/, 7111'l'ity in s]Jrinkled (wd /I/!
sprinkled slIyarc(t'/w (tirst-yeal' stubble) .~lored ',:n the shade nnd in Ihe open for 
dl:fJerent lJel'iods <il/rin(! 1981 

Durll·I--------------------- 
l:~1' SI,rinklll(l ('llIle I l'n~Jlrillki('(i (,II,H!\'oricty lind ~XI,,·ri· Dnte {If 

lJlell~ no. IInniysis 1slor· .----.-- 1--••.' - ....... ----. 

II~(' " • 

Bri, i'lllero~(' I'urlt~' Jo.~!;,:~c., llrls i'lllerost' I'urit)' \i:rr\'c, 
(-'0-.-2-S-1:------1---,- ))1111" -0- p;,;;;; P;:;;;;; -;;;;;;;;;1-0- P;;;;;;; P;;;;;; Parc'llI 

0 IH.:lli 
r.~ II.......... ........ Oct. 2i 

N(l\', a 

~~~:: \~ 
7 

~t 
la.lm 

\;1: ~fl 
10. ill 
1II.2U 

\~: t.\ 
iIi. (I 
i4. I 

~U 
:.~ t I-I.:IS 

H, iO 

t.~ lU\ 
10. ill 
1tl.02 

m:~:\ 
i5.1, 
i2.2 

i;I,: ~ 
r.s 
m 
1.~ 

2••.••••••••••••.•• NOI'. Ii I 
N()\', 2i 
Dec. 4 
D('c. II 

0 
If) 
Ii 
~oj 

III.M 
1O.0U 
Ir.. UII 
15..~a 

la.4!)
Ja.:!,~ 
la.1-I 
12.118 

81. I 
H" .J 

H2.2 
82.0 

.,0 
02 
IlO 
00 

JO.fJ.! 
In. 8H 
HI, 0·1 
1tI.8n 

1:l.41l 
la.Oi 
la. ni 
la.,17 

~I.I 
MI. 0 
80.0 
iO,1I 

[.U 
III 
5\1 
biJ 

('.1'.807' 
1. ..... ,.•••••••.••• Oct.. 24 

Oct. 2i 
Del. :10 
Nov. ii 
Nov.la 

(J 
a 
II 

12 
20 

I:U2 
la. ,In 
la. us 
1:1. !if) 
la. UU 

JO,21 
10,:15 
1O,4i 
II. liS 

HI. 411 

I~·I
11.0 
70. fi 
i4, S 
iii. 1./ 

fir 
nO 
W 
55 
[,(j 

la. ·12 
la, fill 
la, is 
14,111 
15. ~IJ I 

10.21 
IU, :12 
!),liS 
I), ali 
u. fl5 

ill. i 
ili . . , 
71. i 
lit I 
oa.2 

I'.O.J.2:14: 
~ ~~" No\·, IU 

N<"',25 
DCIl. 2 
Del', II 

o HI. 70 
\I 111. all 

III 1tI. Ja 
2a IfJ.titi 

Ja,Sfi 
Ja, Iii 
la. ·15 
1:J,0r. 

fli'j 
(i2 
va 
r,~ 

lU,7U 
Ill, i2 
li,OI 
li.m 

1':1.0 
sO. I 
ii. II 
i4, (j 

I',O,J. !l1i-l\I: 
I 0('[., ~(j 

Oct. 211 
N()\·. 4 
NOI·.1O 
NoV". 1M 

o 14. ai 
:I 1-1. i5 
!I I-I.al) 

In H.lKI 
:!:I la.~2 

II.():I 
11.27 
HJ.IlH 
1(1, i,ll 
HI, 2M 

iO,8
in",
iO,8
in. a 
i4. oj 

(,n 
,ill 
r.H 
fi7 
f'l!J 

H.:l7 
1:'.1):1 
15.18 
lli.li.i 
lo.H:! 

Il.l):1 
II.H 
1(1,1>2 
11.:111 
V.05 

ill. 8 
;.J.I 
il. a 
1)0."
57. tI 

Nov. 10 
No I'. 2:1 
NOI·.all 
lJee. i 

o 15.hi 
i lli.li1 

~I· ! \~:r/; 

12.ns 
12. ·11 
11.1/0 
12. It! 

in. 3 
gO, 0 
iR. II 
so. a 

rS 
I~J 
!ll 
till 

15, Ri 
15,811 
III, al 
IIl,ojn 

12.bS 
II. is 
J2. OJ 
II.na 

70.3 
~:I. I. 
/.I.h
iO. j 

i 	 OpenDurn·, ___________.,-________'_ 
lion I ' I kl I

"uricl)' turd cXllI'ri· I 1),,10 of st'~r. 1__...,.._;;_p_rl_"_k_IC_.tl_c_.n_tl_c,--__I__..... L_'_ls_p_r_ll,..·_c_t_C_"I_'C:;-'__ 
IIIClit 1I1l. 1I1l1l1)'8is 

ugo Bri.x ~urrm;1! Pllrit.y I\XI~~~lC- Brix ;o;UCI'OSl' Pul'll y l\i~~;I(" 
------1---·--- .----~------- ---

IJlIII/,V l'I're',"/,1 l'ucI"1I1 l'rrcr'lIl Pucenl l'ftC/til Pal'c,,1CU.2SI: O('t. 27 1I H. as 10. iU i6. U ,is H. :IS 10. iO i5, 0 rlSI ........... 
 NOl'. a i 7 I·U)! 10.4S i4.0 ml J.I. fitI 10,43 il. U [0\1 
l'."OI'. Itl i H 1·1. H 10. -Ii 74. 0 bIl In. IS 1O.41J 1)11, I 5i 
XUI'. HI 2(1 la.1I0 JU,2'1 i:i. i liS 1fi,,1\1 1O• .J4 Oi. -I 5i 

13.,111 SI.I 	 r.u HUH 1:l• .Jf1 81.1 
iii HI.4r. J:I.-IO 81.5AO\~. 17 () III.I).! 

No\.. 27 l() Iii, IIi 12. liS S1.:t 
nec. -I Ii It). or. 1:I.JtJ 82.2 i,~ 1Ii.·W la.22 SO. 2 

~H Ifi.hV 1:1,05 S2.1 UO In,lil la.22 SO. IUN', II 
('\1'. ~O;: 

Ocl.~ ~I (I 1:1. ,12 10.21 ill. I (i; la.42 10.21
I .......... . 
 01 Ja.RIl 10.51Oct. 2i :1 1:1. iO HUll 77." 

nil H.IX) 10.05Ocl. all II la.W tJ. !l8 i:I.H 
NOI'. Ii 12 Ja, n:1 11.82 no 5·1 1-I.Hn U.51 

!l:ol'.la :.?o la.711 10. (II 72 t H 	 ;in 15.:W 11.110 

1'.0..1,2:1-1: 	 ).Z1.n Mi W.iO 1:1.~11 ).Z1.n lifi1:I.~fi2 .';'01'. LH " Itl. iO sa.,1 (ii HUH la.lil 81.2 IIIN(w.2.", It 10.21 la. :;2 
Dill'. !! IIi W.Oi 1:1.:111 1':1.1 fi2 to.fH la. ~7 ill. i .'H 
IJI'C. !J ~:I 1Ii.1l2 la. ·15 HO :)5 1II.I~lo\ 12.82 iii, II 511 

P,O.J, al\-l\l: 
t) 14.37 II. (~I ill, 8 fill H. :Ii I I. 0:1 ifl. 8 5!1I •• , Oet" !!n 

0,,1.. :!1J :1 1·1.li1 
tJ H.!l2 lA: ~ f~: ~ ~~ \~: ~~ lk ~~ ~~: ~ ~~ NUl', ·1 1O• .Ji T.I. r. ,ii 15.8:1 U. -III fill. II fill 

Nov. JS 2:1 la.OII 
NOI·. HI 1.1 1·1. 24 

W. 21J i3. Ii 	 llO 16. 22 8. is 51. I 5i 

12.$ 70.:l r~q 16.8i 12. r.s ill. 3 r,g 
Nov. 2:' i 15• .JR 
No\,. Hi f) tr..8i 

12.211 71J.·1 00 15.05 12.oi 80.:l 00 
)., 15.!H I I. AA i8.0 0:1 15.5i 1I.7:! 75,!l 110Nov. 30 

12.22 RO.·I 	 Iii 15.1It1 12,12 ill. II III21 lr..:.?O ____________-L____ Dec. 7~__~___•.__.______~__~__~----~--~---
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9 STORAGE OF MIIJL CANE 

TABLE 4.-Brix, alJ1Jarent Iluero.se, and aPTJU7'ent lJUritll in sWin/dcd and un
sprinkled sugarcane .~lorcd in lhe shade and in the open for different l}criod.~
during 1982 and 1938 

i:lprlnkled CllllC Unsprlnkled calleDUTIl' 
Variety nnd expori· Dnto ofCnnc tion 


ment no. 
 stored ofIllluirsisin- star· Suo Ex· Ex·Su· Pur·Brls Purlt.y tmc· Hrls trllC'ago crose crose itytion lion 

Plnnt cane: 
Co. 290: 1U:l2 Dqy. 0 ePcl. Pel. Pcl. Pcl. Pcl. Pcl.L_ .. _...... Shuda... No\,. (J·1 15.~1l 11.04 77.2 fI!i 15.40 11.111 ii.2 0,No\'. 11 i lfj, ·Ii 11. tl3 7i.1 (Ii. 1[,.11-1 12. ()(] ;5,3 (j.

No\'. 18 H Iii. 40 11.8U 70. (I fWi Ifi, :li ll.8r. 72. ,1 0.Opcn ... No\', 4 (I 15.40 11.!14 -II.. .... IJ 0,; In.46 11.114 i7.2 O.Nov. II 7 16.:-14 11.85 ii.2 fiU W.07 11.!J8 j·t 5 I\'No\'. 18 J.I 15.41 11.47 i·I.·1 no W.M 11.42 0\).0 fj'
2____ ,,_. __ • Shude.. , Nov, IS 0 15.8:1 12.40 iR i 05 1r..8:1 12. 'W 78.7 Ii.';XO\'.2..i i 15. TlR 12.1f1 is. 0 fi{I Ifl. Ii 12..~2 77.4 f'j8Dec. :I J.'i 15.112 12. :i2 iH.O I ti, Ifl.r.o 7-1.8 H·12.'" IDec. Il 21 J5.71 12.42 ;{t; fH 10. i4 II,IXI il.fI IioI)cc. IfJ 2S 15. ·Ii 12.,18 80.7 (,~ W.\IO 12.-17 7a.~ mIP.O.J.31I-1\1: 

2 ...................... !:ihudc". (J
Nov. 10 l.'i.l·' 12. OS ill. 8 01 15.1-1 12. (Jq ill. Ii (I IN(w, 205 i 1·1. Oi ll.lii i8. n U2 J(I. (KI 12. i2 iii. [) 0:.1Dec, a Iii I-I.SI n.5H is. a fil J(i.4:1 12, i·1 ii. !j U(J

Dec. II 2l Jot. II-! ILola is. I r.n W. iii 12.27 7:1. a IiolJ('c. IU 28 1-1.47 II..If) in. 2 /1:1 lfl.BO 12.1:1 72.2 (I IFirst·;-ellr stuuble: 
P.O.J.3!J-1\I: lOaa 

1._ .......... Shlldr. 
 OCl. 18 U 14.23 10.112 ill. 7 ,'j.l Jot.2a 10.02 70.7 r.Oct.. 2;, 7 l:I.!IIJ 10.81 77. " r~1j 15. (J·I 10. (J1 1lIJ. i F " is
"0\'. I II J:I••~2 10. a2 iii. a 112 15.25 0. J[, liO.O Iio
NOl". 10 2:1 la. ·12 10. :lIl 7i. -4 /il) 15. i·1 R.IlO 5U.1i 7Opell .. Oci. I!> 0 H.2a 10.112 70.7 [,.j 1·l.2a 10.112 in. i r. 

r. 
fi(kl;. 2.:1 i la. f;li HI. :lH ,fl. n ;jtJ ,15.10 II. IS no. i k'iXO\·. I II la.tlll JO.211 i.i, J fil) I.i. Ii S.22 M.:! r.I),,(1\', 10 2:) Ia. as U. in ia. I .ili IS. ,i:i i.sa 50"1 55C.1'.28/W:


1._ ....._... :;hlld,' ()~1. 20 
 0 Iii. 10 12.1·1 it•. 1 !i2 J/\,JI\ 12. J.I 75. I Ii2OpL 27 i Iii. il 11.1111 ;(1. I r,:i lfi. S:l 12. III 72•. , 5a,,0\'. a 101 III. II 12. fH iii.:J no 10. [10 II.xll ,0.·1 5u
"0\'. W 21 ! tn. 21 12. II!! is. I [,.j li,fill, II, i\1 fin. 7 r. I 

i ,-
The rcsults ILre condusivc in showing comparatively little loss of 

sucrose or drop in purity in sprinkled cane when stored in cHhel' thr 
shade or in the opcn for 20 to 24 days. There WitS n. tendency in most 
instn,necs for the Brix1 totul solids, Illld sllcr'osc to decl'ense with the 
con tinuation of stomge, There mlty hlwe bcen some dilution fiS It 

result of sprinkling, br.cn.use in other experiments cl\.ne whell kept wet 
sometimes incrcllsed in weight. Some loss in invert sugn.r and hence 
in total solids is to be expeet,ed as 11 result of rcspimtion especin.l1y if 

l
there is rooting- and sprouting, which hnppened in certain instnnces. 
'Vhether or not.. this loss WilS pu,l'tl.v or wholly nt the expense of sucrose 
or of the stun·1t in till' stlll'C'h zones 8 uhoye the root hnnds is not. 
known, ns rooting lind sprouting- did not seem to ItITeet the IHU·ity. 

In the one rxperiment in whidl C.P. 28/19 (titbit'S 4, 5) WI',S used, 
there wns /l. tendeney for the purity to in(,I'PlLse Itnd the in ve;l·t sugo,!' 
to decrease in t,he sprinkled cltne. AdditionlLll'esults will be lw[uired 
to determine whether' or not this tendency is signifiennt 01' chor'
ncteristie of this vIII'iety when spriJdded. 

; 'Phe slnreh deposits nrc in the growth regiolls or Interculury IIIcristOIllS above the rool 11ll1l(ls. 
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o 
~T.\IlL}~ 5.-Delailed 1I11(/ly~ill oj sprinkled 	and 1l11.~prillkled sugarcaJ1e slored Jor different periods oj time, in the shade and -in the open, 

during 1031, a nd ill lIw sJwde cilll"'i-ng 193;3 (llld 1033 

Shade ~ 
c 

l:'llSprinkled cnne 	 l:I:
Dille of 11;>ura'j Sprinkled cnne 	 ZVariety and experiment ll(l. 	 I ....llnnl"sis lion of 

.1' storage f. 	 . . . c 
Acid. ~r~ Tru~ Invert . Orgamc Acid. . Dr~ 'l'rue Invert . Orgomc
itv' I pl! snb· rmrils sugars' Ash' no.n· it\· I . pH Isnb· purity su"ars' .bh' non- ~ 

"" stmll'e -' sugars 2· stance ~ sugars:! 
td 

1 o 
t" 

L._. ___ ._._ .•• _••••• __ •. _______ • __ •••IOct. _, 0 _8n 1.I.C>8 80." 10.5, 4.41 4._n _l'-'l ... ____ 13.fIS 80.11 10.n. 4.41 4.2,'; 
CO. :lSI (first-year stubble): I . 1931"-1 Day_, --.,-_- --- Pf~rcllt Pact!.'.!: perctl.'!: Pacelli Perce~,! ~ --- [puce lit PeTce!.'! PeTce!,! Percent Percent 

t" 
t;:j

XO\·. 3 7 2 70 I~. 2'2 80. 'U 10.14 4.4tl 4.61 2.70 ... "_"113. 97 77.74 11.78 4.22 6. 26 ;-:;
1\0\'.10 14 2.80 '.. 13.a5 'U. i8 1O.;'li 4.S4 5.52 3.00 .. __ .___ 14.50 77.38 13.2:1 4.20 5.19 

Z 
~ 

.:\'0\'..111 20 :1. 10 5.24 13. 10 iU.54 1O.IH 4.43 5. :19 :1. ~'I) 5.28 14.72 7tl.47 13.82 4.44 5.27 
2.._________ • ___ ._ •.•• _______ ..____ ._1 ~o\:,;~ I 0 I :1.00 ~.~. 1~.9~ ~~.~.!! 4.87 :1.5? 4.?~ :1.00 fi.~7 15.93 81!.82 4.87 3.57 4.74 

No', _, I ~O ~.O(J I a.:~! 1~.~ ~",;,l 4.~91 :I.~~ ~."'II ~.OO ~.~ I 10'lS S6.~~ I 5.31 ~.~51 4.35 ~ 
Dec. 11 _4 _50 5.., la._ 86.00 4.00 3.~ n.11) _.SO n..' 16..6 54.•n 6.08 3.64 5.:;3 ... 

C.P. S07 (Orst·yeur stubhle): 	 ~::J 
1200 83.81 10.29 

Oc·t. r  &~I ~n 
Ort. 21 o 121iO 83.81 10. ~'9 

1:J.0'2 SI.57 10.15 	 2;m 13.13 79.89 11.67 d:{ I 240 	 10.45 2:l() 13.55 75.. 57 14.26 &M &00Oct. :10 n 2.::0 1280 81.25 3.621 4.68 	 Ul 
~()\".. [, ]2 2.55 12.85 SO. iii 11. 78 ~. ~7 ~.:I~ !!~ 75 1:1.96 71. 78 lU.21i ~a 5.M 
No\·.I:I ~O ~45 13.05 81.14 1U.(iU ,tOO ;1.1, 280 ,":.=1 14.5.; 71.00 21.18 &M 4.R t:;j 

l'.O:}- ~~ ~~rs~::e<~r stuhhle): Nov. lfj o 5.:15 Hi. IS 87.21 4.80 290 5.09 --- - ~ ... - s.an !G. IS 87.21 4.80 2001 t;j 
5.00

No\", 25 9 240 5.30 IS.S!! 88.50 4.20 2.69 ·t.-m 240 fi.:10 10.43 83.75 8.27 2$ 5.00 ~ 
Dec. 2 Ifj! 2. :10 5.:15 15. f~i &\.05 4.10 2.00 4. tl.'j 240 3.:;0 16.62 82.37 9. !l8 296 ~OO 

Dec. U 2:1 I 2. ~'O 5.28 15.2:l Si~..Jn 4.:1. 2.82 ;'.3'-; 2.50 5.15 HI.CH 81. .9 9.Sti 274 5.R 
! 	 I,j]'.Oi~~~~~~I.5n':.t::~:1r.5~~~!~I~~:____.____ 	 Oct. :!Ii o 1:1.7:1 8245 II. e>8 &00 !!.SI - .... . - .... _....... -- 1:1.7:1 82.45 11.68 ~oo 2m 

Oct_ 2!J a I. 8.) 13.90 81.3. 10.•J 2m 5.20 
~ 

l.llS -- .. - .. - 14.:15 .9. [>8 nZl 200 ~53 :>I 	
o 

.:\'0\'. -I (I 2.!X) 1:1.83 80. !l8 11.78 2m 4.46 200 
~ 

- ... - ~ 

~ 

...... 14.68 7ti.~ 17.0!1 285 &83 o2.2.'1 _____ ~_~1 	 15.07 68.73 24.47 2~ ~g.:\'0\'.10 15 200 13. fill 80.43 12.52 288 4.17 	 ~'--' '. 'j
NO\'.18 2:1 210 5.:14 , 1:1. :11 79.79 12. II 2m 5.2\1 14.85 6li.33 2fi.2-l ~07 ~~ .....

230 I 5.392_____________________ • ______________ .1 !'<ov. IG 	 15.33 54.:14 9.1:1 250 ~oo c5.:401 15.:~1 84.:14 U. 1:1 250 4.0:1 
No\~. Zl ~ ,"·i.-iil 5.40 ' 15.05 8ii.32 8.15 2. 3.9:1 "'2:Ilii' ~~g 15.44 80.18 1288 200 ~28 d 
.:\'0\'.30 14 1.Ii,'i fi.42 1 14.49 85.0'2 8.72 2~ :1. :19 2.:10 5.4:1 15.85 77.35 13.64 200 6.~ 

Dec. 7 21 I.SO 5.32 14.71 85.52 S.1O 2M 3.73 2.00 5.25 16.00 77.83 15.21 2M 4.% ~ 
d 
~ 
t;:jCo. ~~_~~:~~~_~~~~~_._______ .. ________ ._1 N:)~:~2 -I 01 2.110 5.2:J 	 07 1 &9214.77 8:1.07 8.87 14 23	 4.14 

14. 771 8:1.3.51 1 4.253.1~ I 2.95 5.20 IS. ;1I 82.30 10.678.87 I 3.55 3.48Nov. 11 7 :;.85 5.20 14.88 83.80 8.44 ., 110 I 5. 1 
5.26 14.83 82.00 9.08 3.48 4.84 a.05 5.24 15. i81 79.18 1226 3.56 5.00141 2.85 	

4. 

4.43 3.S!; 5.28 15.10 84.53 7.37 3.67 ~4:12__ •_____ ----- ------- ---- - - - --  ------.L~ ~~: -I~- o 285 5.2S i 15.111 84.53 7.37 3.67 
I Dec. 3 15 5.3.1 ! 15.05 S:l. 32 	 8.23 3.1>9 4.77 2. !JO 5.33 16. OJ 80.51 10.90 3.64 4.95 
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P.O.J. 31;'-?'! (first-yenr slub!>ll'): 	 I 
2,.. ~. ~ _ _ 	 '>05 1 

72 •.83 2.07 4.r.; I 05 14.72 •• 8:1 2r.7 4.65w ........ ~ .. 
 XO..... 18 1 ;'.3.;fi.41 1 
1·t.~7 1 S1.85S3.07 1 2. U7 5.35/ 84.Dee. 3 Ig I 215 ! 1-1. S.•6 -I.tiO I 2.2. 15 1 5.-10 16.08 8l.72 

S5 1 11.05 2.tl8 4.55 
,c.P, 28119 (first-year slllhhle): W:13 

.).~f1. 00' •••• , 
(ll 2.20 I':;. t;:_~ j SI.13 ; 8.SI; ·1.1:1 ~.15;q ~ IS : 15.1i:1 81.13 S.SH 4.13 5.88g~t: ~1! -;- \ 1.119 ~:~~ t 11. on I Sl.-1.1 ; ,i.tH -I. :18 il.;:"\ ' ;;- i'l 2ti! 10. IS 77.. !.!-I 11.8ij ! 4..18 6.03 

XU\·. :I I 1-1 I.SO .;i. :!.) 1 15.·1\1 , 82. 4-1 r i.3a ! -1. 1;; ~ lUIS; :LIG 25 f 16.-15 7-1.77 14.fi7· -1.44 0.12 

" •• 

1 
XU\', to , :!l 1.85 5.3.1 I 1.;.57 J ~3,S~ 1 7. J:i ' ·1.05 4. VO ~ 2.M 31 ! W.O. '-I.fi) 1 lfi.Hi f ·1.15 4.58 

I 	 1 I 	 I 

I--	 Open 

I; 1)'\H' I~f 1I i·~mli ~ Sprinkled mnc 	 tTnsprinklcd CHne
\-tlriet~.. and experilllellt no. 

HllaIY"'l-"'i 1~to~n~e' 	 - ...... ~____,-__.--__.1___...,.-__ 
. IAcid- DQ' Truc Im'crt I . 'Orgllllie Acid- Dry 'fmc 1m'ert .• Organic ~ it'· 1 I'll snh- 11IIrit\' 'U"lrs~ "\sh- 1I0n- it,,1 pH suh- 11IIrit" sugars' "\"h- 1I0n

j .., stnnt"e" :; f, sugnrs 2.. stance" -'" sugars, ~ Co.:!.';1 (Ilrst-yeautllhhle): I ~!};lt .,.1 Day., ---:-:- --- p(~Ce~lt PCrce!!! PlTCC!~ Percent Pcrr~:'! r-~--- Pe~eent Perce!!}. Peret?'! Perronl Percent 'i.lL.... . • Oct••• j 0 _-'-', 1,1.1,~ 1'0.1< lO.n. ·1.41 ·1._'1 •• S;. _____ • __ 13.flS SO." 10.", 4.41 4.25 
,~,,\·.:l1 7 ~.,O 1:J.:l6 ~O.!)S 1O.q.1 4.:101 ~"~,,' ~'T.(I------- 1:1.9~ ~.74 12.~.1 .1.2i! 5.~ t<.l 
, );U\'. 10 I J.I ...~O I.U I ~O. 01 10. M -I.:!;S I .J, tb, ,1..0 I ...... 14. ,I. 15.86 14..03 4. 0.; 5.46 o

X!lv.1I> ~O, 3.(1) 5,;1:1 la.1Ii 7n.:!3 11J.-!ij 4.79: 5.12 a.lo. 5.2.~ 14.67 .5.12 H.89 4.43 5.51l "':l 
2~~ ... ~ ... __ .~._ 	 X(W.Ji' Or :tOO 5.27 J5.U3 8(j~82 4.S7 a.57! 4.741 :.LOO! 5.~7 J5.0a 8t;.82 -l.87 3.52 4.74 

X(I\·.!!' 11l :J.OO 5.:U 15.3S 8r..~0 4.711 :1.50 I .I.~;;: :1.0fI 5.:lt I 15.91 80.11 5.32 '3.58 4.g<J is:
Dl!l". J1 71·1 2.50 ii. ~lO 15....,s SU. f)(} '1. 72 :'1. ~j 5. ~ i 2. 70 r 5.2G 15.87 8'LSS 5.96 3. i3 5.43 

c. P. 80, (first-rem stuhhle): 
L ......... 	 OCt. !!·I 0 "'---" 12.110 S:1.SI 10.21) ...... 1... ; .... :...... 1200 I Sa.S1 10.29 ~ 


Oct, ~7 a 2.ao ,_.... 13.11 82.....1 9.90 :1.5.; .1.021 2.4~ I.• _. ___ la.50 78.59 12.0.~ ~~I LOO CON. :10 Il 2.30 ""'00 13,00 :;O.OS I 10.88 :1.6(1 5.35 2.:10 1---.... 13.97 77.52 H.2'2 ~~ 4.ro 
XO\·.;; 12 2.[>5/' 1;1.28 77.0:1 12.85 :1.(;:1 H.4tl 2..;; \ ....... 14.37 n.w 21.11 ~R 4.~ 

XO\'.I:1 2() 2.:iii 13.W .n.!:. la.oo 3.,2 -1.95 1 2.,;UI .... ____ 14.95 li9.90 2l.!I!I &~ ~H ~ 

P.O.J.2:H (Ilrst-rcar'lubhld: 	 t<.l 
2~ 	 ~ ~~~_.,~~_ XU\'. iii; 0 ...... 5.:15 111.18 1'•• 21 4.80 :!.OO J.OIj 1.......1 5.a5 HUS 87.21 ,1.80 2.90 5.00 

XCJ\'.:!?,I !! po ~.:I~ I~.S"O SZ.~~ ·1.51 ~.77 .I·!!~I ::;-4() I ~.:30 1~.I6. S6.~6 ~.~J 2.81 ·1.80 
J)"r.• 1 II> _20 I ' •. 3, 1"./,1 s, .•~ -1.-10 _'Ill -1.1'1;, _-10 0 ..10 10. III 8-1.",1 ll. .m 2. C>l 4.03 
Del". 1.1 I 2) 2.~>C) ~ ,5.'2.-; 1.5.64 57.85 4.03 2..tl2 5.20' 2.40 a.I7 16.32 82.72 8.55 2.80 5.93 

P.O.J. :l!i-:lf (fil'$l-ycar stuhhle):I. . .. _______________ . _______________ __ 
(h'l. 2" 1 0 ---- •. .1. ...___ . la.w 82.45 ll.flS 3.W 21>1 .......... - ____ 13••a 82.45 !l.fS :J.()(1 2.M 

(kt. :..'\.1 :1 2.00 "__ 00 14.05 BO.r..j 11.42 2.8.'; 5.1lI1 1.\10 ... _____ • 14.70 80.20 I:!.oS7 2. fll 4.~___ • 

XO\'. -I tIl 2.00______ la.91 7c.2'1 13.42 2.0 4.66 2.00 ________ 14.6:! 75.:~~ 17,59 ~87 4.W 
XO\'.lO I 1" 2.00 1'-"'00' 1:1.IiS 79.1lI1 1:1.56 2.8, 4.4S 215 ..______ 15.35 6S.00 2.1.• Zl ~67 4.G 
~0\:.1l;, :!:J ' 2.151 ~.:if l~.~.1 ~Q.12 It_l? :;-?5 4.114 2.1;0 ~.34 1~.61 62.72 29.D;! 3.05 ~n2_______________________________ ........ _ 
~o': ~~ j ~ 1 :~. 3U I I~..l~ 84. ~~ ~..I?, :; ~~ 4.0.1 ___;;...... ~.:19 I~. 3? 8-I• .l4 J. 1.1 2.50 4.93 

.J 57~0\:.23! ,/1.9Q; ~"IO! I".~ ~~.91! ~.~;- ;--~i6 4.(16 -Oi! 0.39 I".I~ 83.~11 9.19 4.G 
;-;;,,\. ,10 I 1-1 1.bo ".+1 , H.lu S:l.1h l;.S:1 L.9 5.!.':! 2.2;> 5.40 15.01 81.,5 11.00 :)S7 &a 

: Dct'•• I 21 1.75' 5.32 ..1 15.01 SUI 8.00 2.52 01.98 2.00 5.Zl 15.50 81.29 1 12.~ :!:51 ~H 

--------.------------~----~--~-- I--' 
1 Dl'tcrmined hy titnltin!,: 10 cc of juice with 0.1 ~ sodiulll hydroxide solution. , Percentnge hn~ed on dry sub::tmll'c. I--' 
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The results obtained in connection with unsprinkled cane are in a 
number of ways in stliking contrast to those obtained from sprinkled 
cane. Except in experiment 2, L931 (tables 3 und 5), in cune stored in 
the open when there wus considerable rain, the BrL"\: and dry substance 
increased with the continuation of storage, showing the effect of dry
ing. In the apparent-sucrose readings the effect of drying wus 
obsc,,_tid in most cases by rapid deterioration, especially when deteri
oration was marked. In some instances there was a large drop in 
sucrose. There was a drop in u,pparent u,nd true purity in all the un
sprinkled cane and in some cases it wos very large. In most instances 
the drop in apparent purity was slightly greater than in true pl1l'ity, 
indicating the influence of invert sugar on the apparent purity deter
mination. The increase in invert sugar with the continuution of 
storage was definitely related to the loss of sucrose and drop in purity, 
indicating that deterioration is pl'imnl'ily a matter of inversion, 
especially ns there wus no signifieunt ehange in ucidity 01' pH and the 
organic nonsugars remained practically constant in both sprinkled 
nnd unsprinkled cnne. The slight dmnge in acidity tlmt did occur 
in some cases, disrega,l'ding tlmt nccounted for by the eHect of 
drying, does not signify that micro-organisms played any purt in 
deterioration. 

The dnta indicate Mutt matmity as measured by u,pparent or true 
purity affects the rate of deteriomtion, for ns the cane matures it 
seems to detel'iornte less rapidly. The behavior of P.O.J. :3u-Nt 
during 1930 (table 2) is nn exeeption. It is possible that the cloudy 
fmel Tniny weather of the first Jew days in experiment 2 dealing with 
P.O.J. 36-1\'1, and absent in experiment 1 (fig. 1,1980 do,ta), may hnve 
hud n, relation to the difference in the omount of deterioration. How
ever, it moy also be possible thnt other unknown factors plu,y n, pnrt 
in the vfllTing behavior of ditrel'ent lots 01' ('ane of n given variety. 

That there is a variettll Jactor ofl'ecting deterioration is very evident 
from the data presented. Although till viLl'ieties show litt.le inversion 
when kept wet by spl'lnl\:1ing there is iL pronounced difl'erence in the 
behnvior of the d:fYel'ent vllrieties when :Jtol'ed tinder conditions that 
fllvor the drying out of the {'an!.', OR found in this Ilnd other studies. 
Co. 281 is very resistunt, wllile P.O.J. ::W-:M nnd C.P. 807 appear to 
be the most susceptible to detel'iorntion. The results with t.he other 
vUl'ieties nrc too meager to establish the relationship towurd one 
another, but it can he cOlleluded thn,t their susceptibility is inter
medin.te between Co. 281 and P.O.J. 36-M. 

TEMPERATURE AND MOISTUHE RELATIONS IN SMALL PILES 

The en'ect of tempern.ture t111d. moisture on deteriorntion must be 
considered iLIong with the effect of maturity. It will he noted that 
('ane of iL given variety in the second and Intel' experiment in each of 
jihe first three sensons showed less deteriol'l1tioll t.l\H.ll in the iirs!;,!' nml 
normally it would be expected that the cnne in the second experiments 
would be subject to a lower temperature than in the first, but that is 
not a.lwH,Ys true. Figure 1 gives some of the 'weather recol'ds, including 
the menn of the daily l\In:~\:imU1ll uud minim Ulll tempern.tul'es, l'I1infall, 
etc., for the periods during which the various experiments were run. 

9Although two ('xpcrlment.s Involving 1'.O.J. atl-M. w~re (wucitll'il,d (\ul'lng tho curly lIUd lntter rmrt of 
tho sanson of 1033, 1110 condltlt)lIs unlier which they 11'(11'0 com\uctl'(\ wore not (!lIlin,ly (:(lIl1pnrablc. '1'hn 
results of tho second exp~rllllenL wIll be diseu:l'ed lllter. 

http:t.l\H.ll
http:medin.te
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It will be noted that the temperatul'ee d,uin~ the lirst 15 to 18 days 
were fail'ly ('ompfil'Ublo during the two expCTlllwllts in both 11)30 find 

l.JJQ2f 

I.JJ -+-- RAIN("INCIIEJ') 


IUII IJf 


I. II I I I I I I I I •• -4c-,J"KY
•MU 26 2:f8 29 30 31 I 2 3 ., ,f IS 7 ~J..9 10 /I /2 /.1 14 IS'I& /? /8 

'-- ocr. NOV. 

60 Z6.7
M, .f:.. 

y'~ .. /'" Vf\..70 I'-~ ~ 2/'/ 

\-r~;~~ 
~v= ~ 

60 -

~ 

- -~l"- ::; ---

J
<~ ""'I""r~- 15.6 


-I~~ 11:31 '\. <~l""'A'1"9 2
I-

NOV. c.- 4-

lIS /7 /9/!J 26' Zl126' 29 30'/l-f-"" 
,; IS 7
.."; "':';'. •• 1:\;(' i~.." ••~ SKY2°"~f.~~ 2 " 

4 


+- R,4/N(lNCIIEJ) 

.71 ,],] 

FJ(lU!\P. I.-Dully u\'!'rnges of mnxiulUlIl uud minimulIl nir lmupcrntnres. conditiou of sky liS to cioudiness, 
ntc., lind rninfllil during eX[leriments witll sIIlIIII plies in lIlao, 10:11, 1!):l2, lIud llia:l. 'I'he dlllll regnrlling 
the condition of the sky ore limited 10 the dnylillle. 

1931. In 1930 there WfiS eonsidomhle c.loudiness find minfuU during 
the la.tto!' part of the first experinH'nt, CloudillcRR ('ont.in1led on int.o 
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the second experiment and there was rain during 3 of the first 5 days. 
In 1931 the weather was predominantly clear during the first experi

ment and predominantly 
(·londy and rainy during 
the second. On exami
nation of the comparable 
data on unsprinkled cane 
of the varieties 00. 281 
and P.O.J. 36-M during 
1931 (table 3) it will be 
found that there was 
greater deterioration in 
both varieties when 
stored in the open than 
when stored in the shade 
in experiment 1. In the 
second experiment the 
reverse was true of P.O.J. 
36-M, and there was 
little difference in 00. 
281 stored in the open 
and in the shade. It 

aXl /J3R/lJ would seem that the 
-10 OEa/ OEC3.'•• f.1f.a... "C!G90951 W""""'" cloudy and wet weather 

FIGURE 2.-Air temperature, temperatures at the center of 
sprinkled and unsprlnkled ~mnll plies of cane stored In the prevalent dming the sec
shade, condit/on 011'ky as to cloudiness, etc,. and rainfall. The 
temperature curves were plotted from readings taken nt 7. 9. ond experiment played a 
nnd 11 n.m. and 1, 3, and 5 p.m. on the dnys given, Experl· part in keepinO' down de
ment 2, 1031. terioration. Although no 

record was made of the 
wind, undoubtedly it also 
plays an important role in 
drying out cane and in 
that way affects the loss 
of sucrose. 

The effect of splinkling 
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 unsprinkled 
piles stored in the shade 
and in the open, in experi
ment 2, 1931. Rendings 
by means of resistance 
therlllometers were taken 
at 7, 9, and 11 a.m. and 0.1.1 (),t:U .RAIN 

1, 3, nnd 5 p.m. just be .po O~I Po .•' 4' Jf~~r.r. it'" 

fore sprinkling on different FIGURE 3.-Air tempernture, temperatures at the cent.er of 
sprinkled nnd nnsprinkled small piles of cnne stored In thedays, some of which were open, condition of sky us to cloudiness, etc., and rainfall. 

in suecession. In figure 4 'I'he temperature cun'os were plotted from readin~s tnken at 
7,9. und 11 n,m. nnd 1, 3, nud 5 p.m. on tho dnys given. 

nrc plotted similar em'ves l~sperlment 2, 10:11. 



S'.I.'ORAGE OF MILL CANE 15 

in connection with cane stored in the shade during experiment 2, 
1932.10 

The temperature within the sprinkled piles was generally lower than 
in the unsprinkled piles, and the difference wus genernlly greater in 

80r----r----r----r----~--_,·----._----r----._--_,r_--,26.7 

II! E 
PEt: 

~~ 
PEt:-P

l:~ ~, 

~ 

-/./ 

"il\ ~~ "i 

FIGURE 4.-Air temperature, temperatures at the ceu(er of spriukled lind unsprinkled smull piles of cane 
stored in the shade, condition of sky ns to cloudiness, e(c., and rainfllll. The temperature curves were 
plotted from dally rendings (except Dec. 8 nnd 13) tnken at 7, 9, lind 11 n.m. and I, 3, IIntl5 p.m. throughout 
the experiment. Experiment 2, 19:J2. 

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 UllSprillklcd 

10 'remperBture readings also were tllken during 193.1 in connection wilh sprinkled and unsprinkled Cline 
slored in the shade I1ntl in the open. They were so simllllr to lhe foregoing records lhat they will not he 
presented. 
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cuue or between cane stored in the shade uud in the open, however, 
were not large. The tempemture of tbe cune stored in the open tended 
to change more rnpidly in response to a clumge in ail' temperature 
than did tbe cane stored in the shude and consequently showed 11 

wider range of fiuctuntion. It is believed thut the difl'erence in tem
perature between the wet and dry pile is insufficient to account for 
the difference in det,erioration, but rather that the difl'erence in the 
wa,ter content of the cnne cells resulting from sprinkling on the one 
huud and the absence of sprinkling on the other is of more importance. 
Other results obtained under controlled tempernture nnd moist-ure 
conditions support this belief. 

It will be seen from the difl'erence between air temperature and that 
of the stomere piles that smull Un1tJlil!ts of cune serve ns a l'U ther 
effective inst~ation against chuuge in tempern,ture, which is of prncticul 
importunce in the storuge of sugur cuneo 

S1'Olt,~GE IN LAIWE I'ILES 

The nnulyticl11 results obtllined in cOlilleetioll with the storuge of 
piles of cnne of from 7 to 260 tons on the mill Yl1l'd ure given in tl1hles 
(j and 7. 

In 2 outof 3 experiments in which fuctory-mill anulyses were ml1de 
(tublc 6) the unsprinkled cune showed t1 lowel' purity by the end of 
the stol'Hge period thnn the sprinkled cnne. In the third experiment, 
1932, in which there were 70 tons in euch pile, the uppnrent purity 
(fnctol'y-mill nnnlyses) of the sprinkled pile WitS slightly less thun thut 
of tbe unsprinkled pile. The diHicult~r in obtuilling two piles of CUllC of 
70 tOllS of colllp1ll'U ble sucrose composItion should be considered in eval
ufiting these results. The results obtnined from hund-mill sUlllples in 
connection with this experill1en t, which were certuill to be of rather ulli
form composition, ::;how It grenter drop in uppl1rcnt und true purity 
ill the dry pile than in the wet pile und n grcfLter drop in the snm
pies plnced on top thun in those ut the center of the dry pile (titbles 
6 nnd 7). In olle of the other two experiments (experiment 1, H131), 
in which hand-mill sILllIples were used, the sllme reifltion \VIIS Jound. 
In cxperimeJlt 2, 1031, there wus sCllreely uny difference betwCt'n the 
r('sults from the two piles, but since it rnined on 5 out of t.he (j 
stomgc dn,ys (from Dec. 15 to 21, 1931), WHS cloudy on 4 of these 6 
duj's, nnc! p!.trtly eloudy on the othcr 2 duys (fig. 5, A) the ullspl'inlded 
pile wns kept fdmost l'ontinuously wet. There wns scul'edy uny sig
nificunt, chnnge of pUl'it;y in the hund-mill snmples from either the top or 
the ccnter of the 2()0-ton pile of eune sprinkled during 10 duys' stornge 
in 1933. In uIl thcse tests, whenevcl' there wns It drop in purity in the 
unsprinkled piles (such us in experiment 1, 1031, und the 1032 experi
ment) there wus It corrcsponding increllsl' in ilwert sugnr. As in the 
tests conducted on smull piles, this fnet; Illso indientes thut the loss of 
sucrose wus primurily due to inycrsion. The fllct thut there wus no 
significnnt chunge in acidity or pH, nor nny other sign of un ubnorlllul 
condition in uny of the piles, strongly indicates the fcnsibility of storing 
nnd sprinkling CUIle in llll'ge piles. 
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!--'TABI.I~ 7. ",~Dclllilcd 1I1llllysis oj Iwad-mill sall/ples slored on lop (llld III ilw cenler oj ,~Jlrillkled (llId Illls[I1'illided piles oj Sllg(lrwlI(', rallying 00 
from 25 In :tUD lOlls I 

..,:; 
~1 ! 1,,_ "",,_ Sprinkledmllc .' \ ,~, ___ Unsprinklcd CIInc o 
I:t 
ZVuriClY 1\I.d cweriment i Position of l DB,e of t i;>urn-I·\Cidil,Y1 ! I 1 :Acidilyl 	 I , " I • I I • '. ! !ton of (0.1 N \' I) • I 	 '0' '. (0.1 N I 1) . 0 nni .... 

no. ,ump c 	 . nna ~SIS 'Slora~c' NuOU r) f True i Invert . j rgalll<; XnOJ[ ! . ry 'I'ruc Illycrt \ . I rg c oI 1 o:~~..) pll Sfl~l~~'C !purity Isugars Ash Is~~~~s loi;~:f~) pH sf~~~ purity sugars ,sh s::~~~ :.
t" 

t:ti'---1---'-'-'--1"'---	 ___ - -,._,----;-- --'--l--l--T-- _1 \. 
I',O.J. ';!l3:., . , 	 • _ ! I lJay.l __ I terce!,! !PC!.!":!! IPac~1II\PrrCf1!! tPc~rt.~,t! _ I Ipcr:e~'t k'er:.,,,':!,f PfTW~ iPt!TCC!!; Percem 

C 
t"_\931 

I (_e('OrI(i-~"lr5Itrh-' ~,htck .. ,._ ... l ~O\"]~ I 21 I.~~ 1___ :_: __ I~.t~! ~~.,Jt.' 6.~5 1.8_. 3.1~ I I.~~ -----;-< 1~.:8 j ~, ••>t fl. II.! ! l.8_ 3.00 &j
hll') , lopofp,le... ,1 "0".18 ,I.s.; a .• IUI 1".1_1 Sa.liS! ~."II 1.-18\ ·\.0, 1 1.\'''1 5 .• 19 Ih.,III,' ,8.0·\ lO'O~1 I.!~l 3.98 ..,

Cenlerofpilc._!. __do .• __ . 7 1.1~lj 5.:lIi'l 15.121 85.3S 8.211 1.!18 -1 ••101 t.SS ii.:19! 15.~1 81.00 10. no ~.IH 3.96 ...., 
2 (third-y~"r ~tuh. Chc('k _... ,,1 Dec. ]5 0 2.00 I ii.21l 15.tH, S9.8t 1 2.1il 2.·1U 5.00 2.00 ii.26' 15.8-1 '\ 89.81 2.1il 2.-19\ 5.00 2!

ble). 	 'l'op of pile... \. D,'c. 22 7 I. !.Xl. 5.30 i J,'.211 I !)(J. SII I 2.71 2.1i2 1 a. i7 I. !Xl: .1.:1f1 Iii. S8 I 00.4!1 - 2.4S I 2.1iS 4.41
Center()fpilc_~ .. do.. ___ 7 1.110 5.:;li\ 15.191 !lO.C.g 2.79 2.ill! :I.b:; 1.00 5.:l1l 15.i2\ !)(J.:l91 2.W! 2.GS 4.43 "'" 

I ,I. 	 - <::> "'" 
: 1932 ' I 	 I

P.O.J. 	 213 (Ihir<l-Y<lar Che('k .. , .. , .. jOCI.:1I II 1.20 5.-12' 15.\U, SU.;!i, i.56 2.00,' '1.01 1.20 ii.-12 Iii. 19 II SH.aii i.;~i 2.01\1 4.01 dstubble). 'l~OJl of pilC____ i No,', i ~ i I. 15 5. 4~ I~..I~: ~I!. 8U 1 ~.:~ 2. 1.1. 3 .~\I l.20 ~..,~ I~. 01 ~.~.::;I I 10.;,,: 2. !HI I ~. 70
1 (Pllicrofpllc__ :_ •• do.- __ - , 1.10 .'1•.1- 1".•13 ~b.l1: , .• I.,! I.t19 ·1.~5 1.11) ,..-I_ 10.81 :;_.,0 S._~J 1.(;.1 1.11 (Jl 
I 1 1 	 It"1 

i 19:13 I l ' I I I 1 tj 
1'.O.J. !If...:.t (fir~t-ye:lr Chc'.k ... ______ ' No,', 27 0 I 1.·17 I ii.:H! 1·1. Iii ! ~2. iii; 11.2·': :1.-111; -1.51 I t:<:l 

stubhle),: , 'I'op of pile__ ..llJe". 7 10. 1.'i4 5.'''' 1:1. 02 ~2. 211' 11.20: :1.(;:1' .\'!l1 "d..,('cntcrQfpile_~; .. ~do._. 	 1(); 1.42 fl. ,12 : l:t~tl, ~2.:Ui: B.OS' a.r.....;; "~\IS 

t Pile." in I,txperiIJlcnt. 1, W:U. (:onlnincd 25 lQn~; ill cxperimenl2. Hl31, 30 tons; in tho IU:i2 experiment 70 tons, nud in the lU:JJ cxrwrilIlcnt:?()() tOIl$~ 	
C 
"l 

"I'h" pile was a mixture uf ,·urielics. ::o 
t::: ..... 
() 
q 

s 
cS 
t::: 
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'l<EMPERA'rum~ AND MOISTURE RELATION.S IN LAROE PluES 

In figure 5 a comparison is shown of (1) air temperature find temper
atures at the center of the sprinkled and unsprinldcd piles of ('nne 
(30 tons) in experiment 2; 1931, find in the 1932 expel'iment (70 tons), 
ned (2) ail' temperature and temperatUl'es at the center of the 
sprinkled pile (260 tons) in the 1933 experiment. The l'Ilini'nll and the 
condition of the sky as to cloudiness are also given. 
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FIGt'ltf. fi.-Air temperUlurc, tomperatures Ili the conter of sprinkie<lund unsprinkicd piles of ao tons (1931)
lind iO Ions (l9:I2), nnd of a sprinkled pile of 21lO tons (IV:!:!) of cune stored in rhe 0lloU; condition of sky as to 
cloudiness, etc., nnd rainfall. 'J'he temperature cun'cs were plotted from rendings tn1>en frequently
(uslInily every 2 hours) throughout ench cxperilllenl: /1, Experiment 2, 1!l31; 13, 1932 experiment; C, 1033 
experiment. 

It will be seen thnt there WfiS noli much difference between the 
temperature of the sprinkled and unsprinkled piles, filthough it WIlS 
generally slightly lower in the sprinkled piles even during the 1931 
experiment, when the weather was predominantly cloudy und miny. 
'1'he difference in the] 932 experiment is not suHicient, it is believed, 
to account for the difference in deterioration. It is significant that 
nHhough the temperatures of the pile lag behind that of the nil', they 
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tend toOucLuate with it. Even in the pile of 260 tons, when by the 
end of' the stOl'ilge period there WI1S slight nodnl root growth (1 to l.5 
inches long), the temperatm·('. of the pile lugging1y flu('tlmted with 
that of the ail'. It shows thut eyen in piles flS large ItS 2GO tons the heat 
of respim.tion is dissipated in It sufficiently rnpid n1HlUlCl' to be no 
source of' hn.ztU'd, nt lcnst liS long ai:; the duration of the stol'l1ge period 
is not too gl'en.t.. It n1so signifies fill absence of the nrtion of 
micro-orgn n isms. 

The ail' tempemtlll'0 lind tlH' tl'mpel'l1tul'es at the center (If two 
mill-yard piles of rllll(, (d' SOO LOllS nrc showlI in figlll'e G. The pilps 

<7 jOill(,c\ eilch othel' and pile 

I 
u 

? 7/.'H 7A/'f. 2/!/t 7,111 7P.1'1 7A/l no ') "'ItS stlu·t('d ",he'Jl 
a!"t:" ~"r-" PEt:J t'KG • w L' ~ pile no. 1 '''us linishNl. 

~ GO ~~ \, ~ pJt.!' N()£. /.s:G ~ The t(,1II1~e),fltu]'e 01' pile 
~ ,~~, '\:.'Ji\:::::.. ~ no. 1 In(rtrllwiy Iluetuuted 
!Ii ~ \.' ~ .. ~ ~ '"'''' ::0, 
¥!.;'o - ••••", ~ {I/ _./ e-- '~IJ ~ with llw nil' tl·nrp('mtul·(,. 
~ ~'~' , , '~iQ r1'1 II ., 'I~ • -' v ~ 1(' IIduntlOll ill p1 e no.aIJJ-A!;VHhl.W.! 

~.eaY"""IP'" .C!'tY 2 wos not so dcHllite, but 
f/IJ()-;a .'"17 Jt} "IJ )"-6'!4 there was no h'ndeItcy 1'01' 

HOU~S an fl(,(,Ullllllntion of heat, 
flGt'nt: !i.-Air IOlllperni.ure. telllpCrnIIIn·. 01. I he (·t'nfer of two 'fl j' I' " t] '1

lIIill'~'nrd piles of Clllle (unsprinkleli) or UhuuL hon lOllS cueh. 1('. (11'Ce clOll 0 1(' Wlllt 
condition of sky liS to cloutlille~s, etC.. uml I'llillfnll (Dcc. ,I 10 ns well liS thC' time of l)il
O,lOall. -'I'ho t.ell1jJernture cut"Vl'S Wl!fC plutted rrmll retlt.JinJ!~ 
tnkell llJlllrOxlllllllc!y o"cry 2 hours Ihl'uUldlO111 Ihe p(·riod of ing Inny hllYt' had an in
slorngc. Ihiellee Oil. this diff('l'el1(,t', 
It has bec11 shown in tlte stol'lIge tcsts, illYo}ving both slIlullnud Inrgt' 

piles, thnt spl'iJlkling reduc('s det('J'iol'lltion to n minimnm, that the1'C' 
is no pronolll1eNI chnng(' in composition of th(' j uiN' in {'Ilne storcd wet, 
nnd thnt j'h('t'c is no IlCt'IIJllUln.tion oi' l1l'at ('VC.l1 in piles IlS In l'ge liS SOO 
tons within tht' tillle liJnits gin·n. It llIlly bc ('oneluded, thel'doTC', 
thnt ('11.11(, if spl'illided ma.y bt' Rllfely and profitably stored fo), limited 
pel'ioc1s i~lLollisinl1n, thus inslIl'illg mOl'e 01' les!:; continuous opeI'fltion 
of tlH' nnlls. 

MISCELLANI~OUS EXPEIUl\II~NTS ilEA lUNG ON DETEIUOItA'fION OF SUGAItCANE 

If SUglU' 10::;s('s in JWl'\'('stNl (,flllC' Ilre to b(' kept at n. minimum, it is 
ess('ntilli to know whitt mo.y be ('xpeetcd to oee-ur in such enne in the 
inLen'nl betw('('n eu tting nne! milling 01' plnC'ing in piles for sprinkling. 
Thi:.:; tin1('illlel'val mlly be only 11. few hours, bUl more fl'(,(~u(,l1tly it, 
llllly extend to n d ity 01' morC'. In SOJl1{, illstnJl('es it is the prndi('(' to 
plnee Uw (,IUI(' in smu.ll pileR flC'I'OSS the rows a/'tC'1' topping. Then 
without i'ul'lhC'I' stripping tl1(l ]'ellrninillg lenyes un' illlowecl to dry 
sttfTieiently for bUl'lIingY Thus, a f('\\' t'xperimellts WNe conclucted in 
whi(,h the taLe oJ iuversion of su('rOse in stripped and nnstripped e!Hie, 
nnd of checking inversion by sprinkling, once it hus stnrtC'd, were 
studied, 

DETDltlOltATION IN STnn'L'Jm AND UNS'l'ItIl'l'ED CANE 

'1'hl'ce expC'rinwn Ls we1'('· eond uet('tl ill whieh the mte of illY(,I'sion of 
sucrose ill stripped and ullstripped ('Im(' or two vnri£'ties (tnble S) wns 
studied. Tlte method of slImpilng WIIS the !'lilll1(, ill an thrce C'xpC'ri
ments, A plot of uniforll! eillle from It limited urea. wns cut olE nt tiw 

II J\lt.hough the~e e~perimc!lts wero 1101. desl~ned 10 ~n"llr Ihls (lnrtiCllillr Cnl'll, it is belie,'cd I hnt they throw 
somo light O!l it. 
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ground Hnd placed in a long pile across tho furrows without strippin~. 
In each experiment twenty-five 3D-stalk samples werc s('lectcd by 
drawing stalks for each s!lmple at random over the entire pile. Aftel' 
selection, 15 of these samples, taken Poi; r!lndom f/"Om the lot, woro 
stripped in the same mannor that is used with mill canc. Tho leases 
nnd trl.lsh wero left on tho remaining 10 samples. Tho stalks of each 
sample were bound togcth6t' by wire fastened a,rol.lud the RII1nplc ill 
2 or 3 pincos. In ench experiment five of these stripped S!lJllpJeR wero 
l1nalyzed immediately !IS checks. The rem!lining siUtlplcR WNe stored 
itS follows: In the first experiment, 5 stripped and 5 um;tripped sumpleR 
were storod at. Guo F. and g(i percent reintiYe humidity and at Gilo 
and 75 percent relative humidity onl'ltcks in stol'!lge rooms 10 hy 12 
feet by about 0 fl'et high, In the two othOl' experiment", 5 stl'ippr<lulld 
5 ullstripncd samples Wl'I"(' stored on ench of two racks (1.5 r('d high 
and 1G fret lung) in thc op('n, 'I'll(' sampl('s on the On01'11('].;: WPI'O 

gpl'inkled and thoso on thc oUwr W(,1'0 l('/'t \J1lRP1'illklcd. '1'11(' RampleR 
"'CI'O spread Ollt OV('I' thc fnch nnd nll thc wir(' hnmls wrl'p 1'('lrl1f;('d 
('x('ept nt the base of thr Rnmple, The UppCI' pllrtR of nil RnmplPs 
weI"(' th(,ll sprcncl out to nJ}'ol'd nmple OP(1ol·tunity fol' evnpomtioH t.o 
Lnko plnce, The t.ops (upper portion of stl'ippl'd Ilnd 1I11stripped cnlle) 
of the sampl('s fnecd south nnd wel'O fully r:-,:pm;pr! to lIWSlIll, whell 
shining, throughout th(' dn.y. 'I'll(' sky WHS ('1('1U' t'hrot1ghout tho 
dUl'Iltion of th0 fil'flt 0, lhcsc two ('xpcl'inwnts, t}1(' millinllllll tt'mprl'll
ture ranging from 3Go to 53°, 11lld themaxilllUl11 fJ'OJl1 Gi)° to SOo, 
During th(' sccond C:\l)cl'imt'nt the sky wns d('ar 3 dnys, Pfll't1y cloudy 
3 dnys, nnd cloudy 2 dnys (including' the dny of sctting lip nnd th(', dny 
of taking down the expcrimcnt), The rninfnll WIIS O,15ilH'h; the l'f1llgc 
of minimum temperaturcs from 40° to 63° i lind that of maximum 
tempemtures from 68° to 81°. 

,Ycight 12]OSSOS were not determined in the first or the tl"'ee exp(,J'i
ments, In the t\,'O other experiments, the weif~ht losses WCI'O ftC-CU
rn tely determined in the stripped cnnc nnd an ('rrm·t, wns Illlld(' to 
detel'lllill(, indirectly s011le notion of' the weightlosses in tIl(' nnstripPl'd 
('It1H.'. An aY('l'llgc w('i~h\: wus token or the 15 stl'ipp('d RHmpks. The 
losses giYeJl were· ohtnillt'd by subtrneting the :tv('rn~(' w('j~ht of tile 
1111stripPNl snmpks or n giyen tl'('u.il1lt'nt nftt,l' stripping- from 1he 
1l\'('I'nge original weight of tIle stripped sn.rnpl('s, This ml'thod, \\'lIl'lI 
lite samples llJ"e limited, )lfl turnlly ill\'ol\'es consic\('rnbI0 ('ITOI', \\lwll 
the loss in weight is ('ol1sidel'flble, it is possible to obtnin fl rough 
meusurement of the l'c-latiye loss in weight. .A phYSi.Cltl l'xnllllnlltion 
of P.O.,T. 3G-~r stolwl in the OPC)) showed thn,t Ule dl'gJ"C'l' of shrjy('ling
of the top join ts, in the order or the gr('n test to tllt' h'Hst, WUS Hf; 

follows: Unsprinkled unstl'ipped, ullsprinklcd stTi])1wd, spJ'inklNI 
nnstripped, and sprinkled stripped. The loss ill \H'ight, tIl{' 1n(,l'en8(1 
in Brix, find the drop ill purity (tablo S) follow tliO sllmo oJ"d('J". The 
dHrel'en('l\ in shriveling was Holas clcn.rly d('fined in 111('. (,tI·8(' or <'0,281. 
The drop in purity iJlcrens('s in the following OJ'dt'I': Sprinkled stripped, 
IInsprinkled st1"ipped, s})J'inkled ul1stripped, nnd 1Jl1SI11·illkll·d Hrlstl"ip
pee\. The incl'ense in. Brix, which is nlso fl. lll('I)RUl"(' of Ill(' loss in 
weight (wntcl'), is in the sume ol'der ns the dl\)P in pUl'it,\' , but the 
weight losses do not cntirely correspond, It is bl'Jitwed tlin t Uris dis
crepancy is due to the method of obtaining weight losses in Ul1stripped 
(:nno, which, llS nlr:endy pointed out, mn)' be ill considl'I',) hl{, t'J'1'01" , 

n 'rIle mojor portion of the IOSH in w~lghl..ls ossull1ed to Ill' rlllO to th(, loss in moisture. 
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TABLE 8.-Brix, apparent sucrose, apparent purity, weight 108s, and extraction in 
stripped al/dunstripped wga,rcane stored (1) under controlled temperature alLd 
relahve humidity and (2) in the open, sprinkled and unsprinkled 

~trlJlPeti~rCll1pernll1ro 
(01-',) nndDurn· .1

Kind o( storllgo IIlId Il)lIto o( tlOII or relull,'e 
,'urlely I"nnlysis stor· humidity 

ngo (percent) or Uris Sucrose 1'~:I~~'Clghd ,,~~:~
, loss 11011treat mont. 

--·------1--- --1----1-- ---- -- ~ ...... 
Cune storetl under ,:on· 

trolled lempernture nnd 
relutlve ImOlldll.y: 11I!!2 nt/V.' f 	 Percenl Percell/, Percent Pfrc~n' 

11.47 70.H ... ___.. 01 
1'.0.J. 31H\l (~ecolld· I~~~:- 11 g','(1'0 • iii; . '''j" lU~ 11.10 75.5 __ ..___• 02 

yeur stuhhle), !t.tlo·, ••~.·'; percclI .. 10. ·11 liI1.11 ..._.... 61Cane store,j on rllcks ill the \I i 00°; io perecllt. 1.,. till 
op.,n: I. iii!!:! • 

liS1'.Ot·hIIO~i\f(first.yenr IJl~.:~~:.l¥ I ~; Sprli,klml: :,., j~:~~ I IT:~\ ~~:': '''Ti" 
su))e}. : do... 7·l·usprlllkled •. ' IIl.Ri l \I.~;' o,I.H 8.·1 


C{i;I~1 (first·yellrsluh· :11l~~1~:: t~ll\ ~ :'~J'rinkll"'ril""1 l~:~~ l:gl 88~;I:·.. (ll·I""iT 
. ! ..r o. .. ii' nspr nk ",I ! 17.1i1 I 1·1. 2i : a. II 
1 

==K=It=='!l={=}(;=Sl=o"r~~I~~"'~"II~~:~ '~I:ltC:'" li~~"{~i'l 'l~;~il~~i:~~~~l'= ~1:-~~I:I';:;~;~I~I'{~' -"~':': ....'~ 
"nrlcty IInnlysls stor· humidity 	 , 

nge (percent) or : lIds ~l\('ro~l" Purily \\ eight. Exlrnr· 

treatment 	 __ ... !__I._~.c .~~.------_. -'''- 
('nne stored under CGn- I 

troiled tcmilernturu lind ;, 
relnllvo humidity: I 1Il:l2 ]Jay" II 0 !Pcret:lIl!"fTrtnl Pacent PerCf1l1 

o I ......,.. 14.!l4 11.4i 71tH, ••••" IIIP.O.J. :W-M (second· I{~g~:- l! 	 JI •.I:l!fj!I'mo;1Ii'I'I(~rct!nL tli.12 in,f; .~._ .. ~ flU 
:ronr sUlhhlc). U I, (;5°; 70 percent,. Il" [If) W. ·15 07.-j .. __ .. ____ noI:.d{):.. ~_ 

enne st.orer! on rneks III I he 
opon: . . I \033 	

I 

o t .. ---.· ..-..... I,; 5i 12.21 'iH.4 68
l' .O.J. 3f1-l\1. (fIrst,;·.nr {R::~:' :~ i I i;prillkll'll .•... 1O.5i \0. ~3 HI.7 "";1:2' n7

sluhhl\'l. • .do " ...., 	 7 t·nsprhlklerl •. Ii. iR "i. IIi -15.S 10. r. ;;7 
III ........... . \fI,II:\ H.Z\ ~,I.I ... liU('0 ~I (first.yellrst,,'" {1.)Ce. l:l

lilo).' , Del'. 20 i I Rpril.kIUli. . Ii. If! H.2'.! RO, fl 1.0 .,0 
.tlo.... 	 7 Il'nsprinkled •• IS. 05 1:1. [08 I 7ft. 2 5. U 00 

--'---'--_.-'--
If the ('yupnrn lion of rnoisture is held in check by storing tIl(' 

s!Lmples n.t (i5° F. nnd 06 p(,TcC'nt, I'dative humidity, little inversion of 
sllcrosc in ('ilh0l' stripped 01' unstripped cane occu)'s CV(,11 in n. sus
ceptible yul'iety like P,O .•T. :36-~L If, however, th(' \.'nne is stored 
under conditiolls (G5° nnd 75 percent l'eln.tiye humidity) thnt favor 
evaporation, conside1'llble inYcr!"ioll takes place. TIlOh, was not 
mudl difference in the purity of stripped lind unstl'ippcd cnne nt 
either conditioll of stornge. This may he e:q)lained by the fact t.hat 
cyaporntion wns restricted from the tops, becnuse in order to plnce 
the su.mples crosswise in t.he rooms it wus nccesslU'y to bend the leaves 
somewlmt nnd to pile the samples together, Le., ench lot. of stripped 
and of ullstdpped cnne, They were not spread out as were those 
stored ill the open. 

These j'esults confirm those obtained by Browne and Blouin (8) in 
showing greater inversion in unstripped (or untopped) cane stored 
in the open. The cnne in the pI'osent experimonts WfiS subjected to 
greater exposure, as Browne nnd Blouin woro studying wmdrowed 
cane and the length of storage ",IlS difl'crent in the two cnses (7 days 
in these eJ..1JCliments, a month in those of Browne and Blouin), 

http:fIrst,;�.nr


STORAGE OF MILL CANJ<J 23 

Alvarez (1) claims that this relation does not hold for P.O.J. 36 and 
P.O.J. 213. The discrepancy in results may be due to difference in 
the varieties used, as well as t,he dift'erence in the environmental con
ditions under which the experiments were conducted, and from the 
fact that in the e:ll.lleriment conducted by Alvarez the uJ1stripped 
cane was cleaned of all the loavos except the tops. Tho on vh'on
mental conditions undor wllich these workers (1, 8) conducted their 
expOliments are not given. Howevet·, it is believed that the loss in 
moistUl'o, ruther than tho movement of invel'tase from the leaves 
down into the stalks, brings nbout It physiological condition within 
the stalks themselves tha,t is responsible for tho gr('a tel' inversion of 
sucrose in unstl'ipped t!fO r,,=~:::==+=;;;;;~;;;E;::;;d:::----'thnn in stripped cane, 
When strippcd and 
ullstrippcd canes arc 
stored in the open 
under conditions fa
voring rapid loss of 
moisture, it is tv be 
cxpect~d thnt there 
would be more rnpid $~~----+------~ ~--r-----+-----~ 
loss of moisture from 
the ul1st.l'ipped than 
from the stripped 
cane, because of the 
grmltCl' evaporating 
surface of the leaves 
of unstl'ipped can(', 
which would draw 
heavily on water in 
the stalks. 

INFLUENCE 011 SI'H1N
KI.\l'W ON CHECKING DE
'fEHIORATION n~;SUI.TING 
FROM I'RELIMINAHY DRY-

ING OF MILL CANE 

An C:lI.l)criment wns 
/.5' Bconducted in which o .5' /0 /~ 20 2~

30-stalk samples of Pt/R/lTJON OF .5'TO.(?AGE (aAYS)
P.O.•T. 36-..M were se~ 

FIGlJlI/! i.-Periodic chnll~c illllUrily (o'l).IIS r~IIIINI to gnln I1l1d loss o! lected by drawing w~l~hl (m. In (J Inl~ (If ClIne (I'.U.J. :m-:\£. Ilrst·)"'our stuhbil'l store!1 
In tho shude. 1 101.. sprinkled, 1 uIISllrinkled, lind the 3 01 hcr~ ~torcdstulks a tl'lllldolll from dry3, 6. and 7 days, rcsllCCtively, lind then sllrlnklcll. 

11.. large pile of uni
forl11, freshly harvcsted cane. All snmples were stored in the 
shnde. One Jot of sltmplcs WIIS sprinkled, one left unsprinlded, and 
one ench of tlu'ee lots stored dry fol' 3, 5, and 7 <lnys, respectivelv, 
and then sprinkled. 'l'hc sprinkling was dOl\~ at 7, 9, und 11 a.Ill. 
and nt 1, 3, nnd 5 p.m. dttily. The samples wero weighed before 
storing and at intervnls thel'elLfter, in order to stud,\T the weight 
losses and gRins. Periodic nnnlyscs were mnde to study the course 
of inversion and other' chnnges (tn .. ble 9; fig. 7). Five 30-stnlk samples 
were used as It uni t for annlysis fOl' each tl'ca tlllcnt and pmiod of 
stornge. The wenthel' conditions during the period in ~vhich the 
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experiment wos conducted ore shown in figure 1 (experiment 2, 
1033), 

The nppn,rent and true purity of the spl'inkled cone WOl'(' mnin
toined n,t a high level, wherens in the unsprink\ed cnne they dropped 
rnpidly with the continuntion of storage. l'be rntc in dl'Op in purity 
is very definitely correlnted with the in('I'cnsed loss in weight:. The 
BrLx of the juice from the spt'inkled cnne dccrensed grnduully dUl'ing 
the first 14 doys, IlPPul'ently, in response to the incl'ensed weight 01' 
nbsorptioll of moisture and then incronscd with tho loss in weight that 
followed, The Brix of the j uiee iu('renscd in en no stored in the II bsenee 
of sprink1ing, but dO('I'ense<l whcn moistul'e wns udded, ns did the 
weight loss, The invl'l't SUglll' incl'C'ased with thl' dl'op in pllrity, 
lind there was no significHnt ('honge in pH OJ' n('idit~,. The ]'esultsill 
lHbles 8 iLnd 9 show thnt the loss or 1ll0istUI'(' is nn illlportnnt fnetor ill 
bringing nbout inversion in Ruglll'C'UIH', T:tkl'n together with unpub
lished dnto, they show it iH uSllHlly 1ll01'C' illlj)()J'tllnL tillln tt'mpl'l'ntul'(\ 
under Louisiann. conditions, nt I('flst within ('C1'tnin time limits. 

The foregoing results intii('nl(' thnt invPl'sion of SU('I'ose in hnlTested 
CflIH' CIUl be eheckt'd hy sprinkling 111'('j' if hns stul't('d, but th(,I'(\ iR ft 

suggestion in the dabl that by deln.,ying the sprinkling iJwCI'sioll is not 
quite so effceti\'el,Y ehe('kc'd I1S whl'll sprinldpd at tbe Rtnl't, The 
1'('Sl1ltS from Iwo other t'xpt'J'iments (not published) olso confirm tht'se 
in showing thnt· sprinkling will ('heck inyt'l'siOll on('e it llils stnrted, 
Tht're ('nn be no possible nd\'nnfilg'tl, ho\\'t'v('I', in delnying Rprinkling, 
sil1('e sprinkling a t the stnl't <,onscl'ves mom sugur, It should bc em
phnsizl'd thnt'in ol'd('l' to (ll't's('rve tho gr('ntcst possible nmounL of 
sugar, the ('nne should bC' brought PI'Olllpth' tu th(\ mill 01' the st01'
ng(' pile nftt'l' ('utting. ' " 

'J't:STS BY VAC'TOrty ~IANAr.F:rtS 

During the grinding senson of 1U3a nil tl)(, cnne (nbouL 20,000 tons) 
that WHS trlll1SpOl'trc\ by truck 10 one J'nctonr for week-end grinding 
WI1S sprinkled on('c 01' twicl' n. dny, The piles ytlricd fl'om 200 or 300 
to 2,000 tOilS, 1.11 some inRlnnees tho cnne wus in I he ynrd ,,)S long ns 
2 weeks. A l'ccOl'(1 of the 1'C'gulnr mill Hllnl,vsis in which the. stOl'N\ 
('nne WHS ('oIl1[Htreci wilh the Ilnnl,Ysis of the cane t1mt WHS ground flS it 
wns brollgh t to the fndol',Y iudiefl t('S thH t there was little dctNiomtion 
in the stored ('iIlll'. 

A rather sntisfnetol',Y test in vol ving Hbou t 1,000 tOilS of CflIle, 
spJ'inkled Ilt 10 n,lll, nnd 2 (1.111. ('nell dny or SltU':lg(', WIIS (,lll'I'ied ollt at 
011(1 fnet!)r,\' 1:1 fl'OlIl which the' I'{'sldts gi\'('n in t:1I>I(\ 10 wel'e obtnincd. 
The ('I1lW W:)S f1'n nspol't('d to the fnl'tory in blllW~H within ~4 hours 
nfter it wns londed, Hnd iL is t'still1nled t1wL nil the enne wm; phu'C'Cl 
in the bnrgo within 48 houl's nfte!' it ",ns eut. A hnrge contnins nbout; 
100 tons of enne. As thn ('11 ne. WlIS piled ill llt(' mill ,Yard, tln'pI' gl'lI.bs of 
nbout 2,400 pounds eHch, on(\ 1'1'0111 eHeh end lind 011C' fl'Oll1 tlw ('enLt'1' 
of (\och bill'gt', WOI'(' tuken I'rolll the top, middle, nnd bot/olll portions 
of the bn.l'gc nnci an:llyzed HR a ('hock. The P<'I'('('lLtnge. of SllcrORC 
givcn for eneh dale of piling is the IW(\l'llgc obtuin(,d I'I'OIll these bnl'gn 
samples. The linal nnnlyst's wel'o tnlwn 1'1'0111 juiel\ obtained during 
the grinding of the pile. The time the ('nnc WHS in the pile vuJ'i(\ll 

u J1rllllk I,. Durker, of the Vnlcotine Sugnrs, ftw., Lockjlurt,Ln., ('omhl('lcd ihe l\'s( nlld klndll' furnished 
the datn I,:I\'cn III lliule to nlld the other IllforUllltion n'lnUug to this tt'st. 
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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. 

TABLE IO.-Influence of sprinkling on the .mcrose content in cane 1 stored in Ihe 
mW yar(l in 1933 

Init1ni wel~ht nnd Finni weight nnd 
Ilnlllysis nnuiysis 

Dnte oC storing cane Dnte of grinding cnne 
Sucrose SucroseWeiRht Weight(normul (normnlof cuno of Cllncjuice) juice) 

1'Oll.'J j.:Jercent 'J'M18 Percent 
Dec.la .•••••••••••••••••••••••• I lOi.OOO 1~;fji ................................ _•••.•.•••.•, .•.•.•• 

Dec. Ii......................... ·too.lIk) 12. US .._................................................. 

Dec. 18....................._... 301. 280 12. iU .................................................... 

Dec. 111.............. _..... _•.••• 1i2.BOO 1:1.20 Dec. 2·1.. ..................... 727.:1iO 12.04 

Dec.20....... ·.................I~~ Dce. 26........................ ~~ 


'l'otlll or average......... !Ii!!. O~O 12. i2 .. _•.•.. ..... .......... .... lIi2.085 12.111 


I About ,0 perccnt octhe cline WIIS 1'.O..r. :lH-M, 20 perl"nl. 1'.O.J. ZJ4, nntllO I)Crcent 1'.0.J. 213. 
2 'rhe initlni welghls were obtlllnetlllL the lield derricks before lhe cane wus loutletl on the barges nntllhe 

finnl weichts were obtnined Ill. the fllclory just before grlntllng. .. 

SOME PRACTICAL CONSIDERATIONS 

The results from the experiments conducted by the writers, as well 
as the mill-yard tests made by the plnntation manngers, show that 
mill cane, if sprinkled, can be storcd in piles of considerable size for 
limited periods, with profit. The length of time thut cune cun be 
stored in large piles will depend somewhut on the temperuture 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 sprinkling, the cnne will tend to root nnd later sprout. 
Normally, however, such temperatures do not prevnil much of the 
time in Louisiana during the grinding season. By compnring the 
temperature at the center of the piles with air temperatures (fig. 5) it 
will be seen that the uir temperatures may go considerably higher than 
70° during the daytime without raising the temperature within the 
pile to 70°. It is believed thnt piles of cane of considernble size cftn 
be stored successfully for It week to 10 days by sprinkling only 2 01' H 
times u day. Once the pile is thorouglIly wet it is believed that all 
that is necessary thereafter is to wet the surface ClLne occasionally. 
By means of fine spray from a nozzle or a sprinkling system, it would 
be possible to limit the ILmount of' water used, thus reducing the hazard 
of oversprinkling and the consequent dnmage to the mill yard or other 
place of stora~e. 

The sprinlding of canc brought to the mills in barges and standard
gnge rnilroad cars would likewise conserve considemble sugar, espe
cially when the cane is trnnsported long distances or held at or near 
the fnctory for nn Itpprecinblo period before being ground. In the CIlSC 

of the barges, 11, pump could be lLttached to a barge nnd the cane 
sprinlcled from the bayou. An overhead sprinkling arrangement, 
under which the cars could be run, could be used to sprinkle cane held 
in ruilroad cnrs. 

Aside from being stored in the mill yard, cnne might profitably be 
stored at derricks in the fields, where WItter and the necessary tmns
portntion facilities Ilre rellclily I1vailable. 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 cnne when necesso,ry 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 ch!lins when the cane is h'lIllSfel'red 
by trucks, 

Aside from storing calle for grinding during I'lliny weI\,thm', it will 
he found profitable to sprinkle the cane now stored on the mill yard 
for n01'mtl1 week-end opel'a~ions.

It should be emphasized that C!lne dcsignllled for storage should be 
stOl"ed and sprinkled as promptly as possible aftel' it is ('ut, to flvoid 
drying out and the consequent loss of sugar. 

It may be possible, too, sometime ill the futme, to devise a simlJle 
n,nd cheap means of providing shade nnd thus further protect ngllinst 
loss of sucrose in storage.

It is realized that in some instan('es the sprinkling of Cllne compli
cates the mlttter of obtaining tihe necessary weight values Oll whieh to 
bl1se the pay of the grower for his cnne. It is believC'll. however, thl1t 
this questiun ClUl be worked out sll.tisJ'uctorily bet." een the mill l11tWIL
gel' and the O'1'ower. 

Further te~ts will be required in ('onllo(~tion with storuge of ct1l1e in 
IIlTge piles to determine 11101'e accurutely the frequency Itud mnount of 
sprinkling required, the size of pile, ILnd the length of time thnt clwe 
rnn profitably be stored. 

SUMMARY 

The data vresented deal with (1) inversion of sucrose find other 
ehemicI11 changes in sllll111 piles (l1bout 1,500 to 1,800 pounds) of cane 
of different vtlrieties, sprinkled lind nl1sprinkl{!d 1111<\ stOl'ed in the 
shade and in the open j (2) inversion I1nd other ('hcmiclll chnnges in 
sprillidecl and unsprinlded piles of calle from 7 to 70 tons, ILnd It 

sprinlded pile of 260 tons, stored in the open in the mill yard; (3) the 
influence of weather on such deteriol'lLtioll; (4) tcmpemtul'es in piles 
from 1,500 pounds to 800 tonsj a11<1 (5) weight losses IlS related to 
inversion of su('rose. 

The results show conclusively that; the sprinkling of cane ill smull 
piles prevents heo,yy losses of "luct'ose in nil vnrieties. The storage 01' 
lIIlsprinJded callC may result ill heavy losses of sucrose by inversion. 
'Whether there is greater or 1('ss invL'l'sion in ul1sprinklcd Cl1ne stored 
in the shnde thl1n in that stored in the open depehds upon cloudiness 
nnd minfltUj wet weather tends to check inversion. 

'rhe results thus far obtained show thl1t sprinkling retards inversion 
in piles ranging in size from 7 to 260 tons during 6 to 10 days' storage. 

The deterioration in sprinkled 1111<1 unsprinkled piles of cane is 
primt1rily due to inversion of sucrose. 

There' was no sigllificl1nt r1l11nge in 11cidity, pH, or orgnnic nonsugars 
nor nIl)' change that. indicated the nction of miero-organisms in 
sprinkled or un sprinkled piles. 

Sprinkling tends to lower the tempel'llture of cnne in the piles; 
however, the difference in the tempernture of sprinldecl nncl un
sprinlded piles is believed to be illsuiIicient to account for the difl'er
eIlce in deterio1'l1tion, wbich seems to result rat.her from the difference 
in turgidity of the cane. The vulue 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 a,t the center of the Im'gel' piles, although lagging 
behind, tends to fluctuate with the air temperature, indicating that 
there is 110 progressive nccumulntion of the heat of respiration and of 
thnt produced by micro-organisms. 

The mfitul'it.y of the Cfine, whether related to the sucrose C01I

tent or some other physiological condition, seems to be a factor in the 
mte of deterioration; the more mature the cane t,he less rapid is 01(' 
deteriomtion. 

The inversion of Sllcrose is intimately associated with the loss of 
moisture and increases with the eh'ying out of the ('.l1l1e. 

Co. 281 deteriorates less mpidly under nll conditions of storage 
thflll the other vnrietics studied. P.O.,]. 30-M nnd C.P. 807 n,ppetlJ' 
to be the most sllsceptihle to deterioration. The position of the other 
vnrieties studied (C.P. 28/19, Co. 290, P.O.,). 213, find P.O.J. 2:~4) 
seems to be between these two extl'emes. Theil' exnct I'elation to each 
other has not been accurately detormined. The l11ltturit,Y of t,hesp 
varieties probubly plays a vnrt in this re1ation. 

The results prcsented in this bulletin show thn,t very little deteriol'll
tion o('cUl'I'cd in stored sugnrcane when it WitS kept thoronghl,), wet 
during the period of stornge. They strongly suggest the p1'l1ctica
bility of storing mill cnnc, if sprinkled, in the mill yard 01' at the der
ricks during fnit· weather us it menns for insuring more continuous 
opemtions during periods of rainy wen.t·hel', which in terfel'e with 01' 

temporul'ily stop, harvesting. The results nlso indicate that shltding; 
the stored cune, especially dUI'ing dry weather, tends to furnish 
furthet' protection agninsti c\cteriorntion. 
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