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In a previous publication (9),~ covering a period from 1930 to 
1938, attention was given to the relation of the degree of freezing 
injury of sugarcane to normal, deleterious, physiological, and chemical 
changes in standing and windro'wed cane and cane stored at different 
temperatures. The investigation was limited primarily to two varie
ties, Co, 281 a11(l Co, 290, bnt it revellled some of the difficulties involved 
in a varietal study, 

Studies reported in this bulletin, covering the period 1939-45, are 
limited to the :L"eezing injUl'y of ]ea,ves, terminal buds, lateral buds 
( eyes) , and stalks of mill cane; a nd to the effect on sugar manufacture 
of some of the chemical and physiological changes that occur in injured 
and killecl stalks, However, the investigations were primarily a com
parative study of varieties, Since it was not possible in most instances 

• 
to nrrange the studies according to, the P~l't of the pla:nt affected, these 
data will be reported by the year 111 winch the eXperlll1ents were COll

1 Submitted fOL' publication Mareh 21, l!NO, 
, Italie numbers in parentheses refer to Liternture Cited, p. 34, 

838068-40--1 
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elucted. TIle study "was carried on at the United StateR Sllgar Plant 
Ficild Station and adjacent arenS, Houma, La. 

PROBLEMS IN EXPERIMENTAL PROCEDURE • 
An accurate evaluation or the relative susceptibility of varieties 

of sugarcane (mill cane) to freezing injury is difficu1t, if not impossible, 
to attain. This difficulty arises from the small diirerence in suscepti
bility among varieties to freezing injury, the variation in susceptibil
ity within a variety because of differences in maturity at the time of 
fre~zjl1g, and the many environmental variables involved. Among 
the variables are the presence or absence of wind; wind direction and 
velocity; intensity, duration, anel frequency of freezing temperatures; 
quantity of moisture in cane, ail', and soil; difi'l'rences in radiation; 
nearness of canefield to streamR, bodies of water. and wooded areas; 
relative position of bodies or water and wooded areas to canefield; 
and air drainage. AClded to these variables is the problem of Rampling 
the cane and the variation in environmental conditions resulting from 
the taking of samples from the experimental plots. 

The clwracter of the follage-whether abu:i\dant, sparse, spreading, 
erect, Ot' (i,dhering to stalk-anel othqr factors aHect the inter..sity of 
freezing injury under tIH: same environmental conditions. '.fj:lese 
factors aTe largely varietal [md should be so cOl1sic1ecec1 in maldiig a 
comparison between vaTieties .' 

~ 
, rr,'i '-:'. - .

The erectness of stalks, density of stand, and the-jIeigli1J of ~ane 
relative to the surrounding cane within a field also infiue}1cell}e degree 
of injury under identical environmental conditions. 't-These. asplilCts 
are normal characteristics of a variety, but they ma.y )e moc1ified~by 
storm damage anel factors affecting the growth and. el~yelopment:of • 
the plant._ . \~ 

In l0dgecl cane of the same variety freezing injury is more varia1)le 
and severe in spots than in erect cane. Lodging IS rarely, jf ever, 
uniform throughout a field; hence, there will be areas in which the 
cane is clown and others in which it is relatively upright and massed 
together. The colc1 air settles clown into the low m:eas where it causes 
ml)re damage than in the cane massed together. AU varieties may 
lodge undel' the influence of hefl"Y rain and high winds, but some 
varieties have a pmpensity to lodge uncleI' normal weather conditions. 
A uniform canopy of leaves interferes with the settling of cold air in 
the canefield and with the escape of radiated heat from the soil, thus 
affording considerable protection to the lower paTt of the cane stalk. 
An open stand of cane, "'hich is characteristic of certain varieties, 
is subject to more injury than is a dense stand in which the foliage 
forms a continnolls, thiek layer. A thjn stand of any variety of cane 
will be injured more quickly and severely than a thick stand. Cane 
in the interior of a field is wmnlly inj111'ec11ess than that along the road
ways and adjacent to open fields. 

In the absence of wind tlH' minimnm temperature varies greatly 
with the location. Normally the minimum temperatt~res along the 
bayou fronts in tlle Delta area are not so low uS those farther back 
toward the 10,,'lands anel swamps. This difference arises largely from 
the varintion in the ('h(tl'uctel' of the soil and hence the amonnt of 
radiation, although air drainage from the higher bayon alld. river • 
fronts to the l<?wer s\nunplands mny playa parr. The soil is lIghter 
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• 
in color and sandier along the Mississippi River and bayou fronts and 
becomes heavier and darker toward the lowlands and swamps. A 
difference in minimum temperature of more than 4° F. has been 
observed (about 4 feet above the ground) between a. station near 
Bayou Black and one about 200 or 300 yards a,vay in bluck land. 
The minimum temperature became gradually lower in passing frolll 
the first station toward the second, as indicated by the dcgrce of 
damage to the cane. 'Vooded arcas or high vegetation apparently 
tend to lower the temperature in the adjacellt cane area (10). Fl"(wz
i ng inj ury to cane is greater neal' the swamps. 

• 

Dlll'ing still nights there i~ often striking stratification of tempet"a
lure. In an open field (9, 10) the lowest temperature is observed 
Ileal' the gwund. In a stand of unfrozen cane the coldest temperature 
is obsen'ec1 neal' the top of the cane and becomes warmer in passing 
within th~ cane toward the soil (1, 9, 10). A stran~e effect of this 
stra.tificatioll was obselTed when It large number of varieties were 
planted in small plots in a field. In such a planting the tops of some 
\"ul"ieties will stand senrnl inches above the common level of the field 
during the fall months. Under the influence of a mild freezing tem
pemture (~8° to a2° F.) sllch foliage. "WUS observed tobe green while the 
foliage at the common foliage level was damaged. A. 1ll0i'C striking 
(lffeet was obsel"ved when cane was planted on It ;,l11all mOllnd, 4 01' il 
fl'et hiO'h, and also at the side of it in the field. The cane on the mound 
f'scaped freezing injury, whereas that in the field showed considerablp 
injury. A difference in natural elevation in Louisiana may be respon
f'ible, in some instances, for a difference in temperature. A difference 
in the degree of injury was observed between cane on opposite sides 
of a bayou. The reason for such diffel'l'l1ce is not clear. 

Because of the obstruction of woods, bll i ldings (8), and other 
C)b~tacles, a certain degree of ehanneling of freezing temperatures 
will OCCtIr, giving rise to differences in telnperature at different loca
tions. With the presence of wind and as the velocity of wind increases, 
ill(> difference in temperature in local areas tends to disappear, 
although among large areas major differences may exist. The direc
tion of the wind sometimes gives rise to differences in freezing injury. 
Under the influence of mild freezing temperatures one side of a field 
of cane--as few as eight rows from 'which the cane on both sides had 
been harvested-showed injury while the other side remained normal. 
Greater injury often has been observed in cane on the windward 
:-ide of the field than in that on the leeward side. 

If and when freezing temperatures OCellI' singly and are followed 
by a period of nonfreezing temperature. the problem of studying 
physical symptoms is relittivl'ly simple. Undf'r such circnmshwces 
"ufficil'nt time is lw:;tilable fot· the symptoms to develop and for one to 
('xamine them leisurely and include in his study larger samples and a 
greater number of samples. Usually such occurrences are rare. 
Commonly, freezing temperatures occur during two or more successive 
nights. Prolon!!ec1 p('rioc1s of more than fOl'r or fi,e snccessive nights 
are rare. The interception of the various stages of successive, fl'eez('s 

• ('an be accomplished in part by windrowing cane each morning and 
('xamjning the c:tne later. The examination "will be limited to il~inl'y 
to the terminal bt1(l. th(' ('vcs, and thl' stalk l)('canse tl1(' l('aws WIll be 
fnrtherdamagNl and wi1(c1ry ont, in the- ,..,-in<1row. The drying effect 
('annot al\mys b(' di~tingtlishec1 from the freezing injury. In case there 
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IU'C severe fl'eezing conditio.ns, the termi}}al buds, upper eyes, and 
upper ptu,to.f the stalk und any cxpoSE!d lower part o.f it tnlLy be illjm:ed 
in the winch'ow (9). 

Considel'lng the llC'cumulated degrees of injlll'y that take place with
"in n shott time Ilmi the eno.1'l11o.us quantity Qf wOl'k required in ex:unill
ing the llCCeSSlll'Y Sa III pIes of CUlle ulld the rec~ot:(ling of dda.i1ec1 datn. 
the scope of the 1nvestigatio.n must Qf necessity be limited, especittlJ.,' 
if the neceSsllt·,Y samples to be chemiC'ally nJln~l.rzed fOI' physiologi('al 
amI fermentative changes tImt take l)lace are to be ineludccl111 t1l\~ 
invcstigati011. 

An lllitin.l"ft'eezill'''' period mny be followed by one Ol' mOl~e pel'iot\s 0.1' 
fl'eeziug tempel':~tu~es of VatTing intensity. As Ii, result of snccessi\'(' 
freezing petiods, the injurious citrect is cumuLative in stalHHng c:nH', 
Thus, kc('pinf! llbl'('ust of physkul and ch~mical sYllIptomsis It I'llthel' 
Inbot'iol1s t!lsk. Rcp(latecl sampling for examination of pllysi('i\l 
H,YmptOlns lind elwmical elllwg-l'S is "('Iluin,d. Such sampling nIters a 
stand or ('(Hie, and the ('Xpostu:t' hN'oll1rs grcatel' wHh eaeh sl1cccssive 
hcezillg tClIlPCI'J)/m'e and p(,l'iods ol'fl'Pl'zing tplllJwmtul'('. ThQll0n
{l'('('zing (lllvit'onm('nt is ulso modified by st1('eessive sampling. :U
(';tnnot; be nSSIII})I'(\ t:hn! Nil'lI lind all Ylll'ietills are similal'lv aift'ct t'fl 
by t11~ l'elllOl'HI of sHmpl('s. althongh tlte· SHlllpl('s Ilavl' the !-i;,me. "l\I."n· 
her of stall,s, Th(\ stalks VHI',\'jn 'sizr 111)(1 Illlm\JP1' pel' Hili! HI'en, If 
the in\'('stiga/ion is limill'd to (wo or thr('(' qll'i(,ti(·s. ('xtl'ctnc th illn ill I! 
ran be avoided by Hlkill/! jll new plols that lIrc huj}'('red by SlJlllding
{'line, bllt an ('l'I'O~' (lUB to lo('ation eukl';:; into the probl('m. 

Ueplkation :fol' It given (lc~l'(~c of il'c('zing dol'S lI~)t )'('(1I1cl.) tlll' 
thinning out. As the nurnbN' 01' Yarictic·sis incl'pascd. the c1i/ficultiNi 
of lO('(ltion nud thil1nil\~ lll'cincl'cas('d. Iffl'eczing j-('mpcl'atnr(':o; 
wel'e lirnitl.'d to 011~ night ot' OIl(> p('l'iod. the pro.blem \\~ollld be, f!:I'ctd'lr 
I:;implified, Tllen !1m~('eNling sampling would 11Qt btl as much of a 
'factor. Sueh ideal (,OlH1itioll$ al'e seldorn realized, To 8\'11('1I1'Oniz(' 
(he neeess1\l',V pl:tnting- and ))rop(\r plot t('elmiqllc with the '~)CC1l1'l'el1l'(, 
rd~ 811Ch conditions wOldd hi' 1ll'('i<1eJ1l:al. lIJ1lt'sS large plantings WCI'(' 
continuously tnaintltinecl for 1\0 other purpose, Tlw ('onstant shift of 
v~u'icties in commercial culture find tllC incl't'Hfling J111lllb('I' of lWomis-, 
ing nflrclellsc(l varieties WQuld. aggl'ln'atc this planting problelll. It- is 
more pl'actienl to htk(> advanta~c of existinf!: plantings madc for oth!'I' 
pm'poses. 

B\~rnuse of the. IJncl'l'tainty and the infl.'l'I1IH'I1('J' of l"llc oC(,lIl'1'l'nc(' of 
freezing- t(,Hlp(,l.'ahn'es, itis not i'ea"ibh' to mainhtin tlH'lW('l'~SaL'Y RialI' 
foJ' frN'zing- work alQn(', Only t11(' Hyuilnble liml' from 01"11('1' l'l'qllil;cd 
I.'e"l(,:ll'ch work call be d('\'ol(l(1 to fr'('('zing probll'llIs; 11el1<'e, the s('Opr 
of th(' itw(,Rtif!ation n1m;\: 1)(' lilJ1itNl to lIni\ ('onclitiolled by 1'1Il' \'xfrnt 
to \\'hirh tit(' stall' ean 1)(' shi ft('d to IWl'ro.l'll1 the n(,(,(,ss[\I'~' ~",o.I'l(, 

Frl'l'zill~ injllry or !he killin~ of SlJ~:,u'~':~n(' (iss\lcby -fl'l'('zing tI~n~· 
p(,I'atlll'ps and the 1'('SI::;t:lI1('C \H' sus('epnblllty of CalH' to tl\('s(>, condi
t ions may 11(' cOl\fiidel'NlulHlel' nye ('ill"l'J!o!'ies. (Trp('uding IIpon Ihe part 
of til(' plant nll't'ctNl; (I) F()lin~e. (:2) Il.'rminal hlld~. (:1) lat('l':ll 
buds, (·n ::;talks, \llld (:\) the lIn(((\I'.!!I'Oll1Hl pnl't of the plant. Tlw im~ 
pOl'hlHrp of injul'.\' and deaHI 01.' nh~(>nec 01' in:itlt',\' Hll(l d('atll 01' thrsc 
parts <1l'pelu1::; upon thl'ir function, 

InjllQ1 to alld (Irani 0/:1(,11\'(':,\ !'('stllt in impnit'lI1('rd 01' dt's/I'I('/ion of 
{Itl' photosynthet iI' n)('rhanism and. h(,IW(" (lw grow! II n l\d tl\(' f;,vn~ 
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thesis of cllrbohydrates, including sucrose. Injury to 01' death of the 
termillal buds impairs terminal gt'owth and fOt'ces the npper uninjured 
lateral buds to germillate. Inj ury to or death of mature lateral buds 
impairs Ot' destt'oys their reproductive capacity. Injury to ot' death of 
LJart or all of the sugllrcane stalk impairs or destroys its use as seed 
eune us well as its use for the manufacture of sugar, Ilt least if the 
injury OL' death extends to the millable part of the stalk. Injury to OL: 
death 01' the undel'groll1l(L parts impairs or destroys the developmental 
and reproducth'e, eapacity of the plant. Stich in]tlt'y and death affect 
the immediate and succeeding ct'ops. 

EXPEIUMENTAL DATA 

TEHMIX.\L BUD I~Jt:ItY Dl:HlXC TilE HAHVESTIXG SEASO:-i OF 1939-40 

During 19:3!) minimum temperatures of 31°! 29 0 
, 320 

, and 310 F. 
Q(,('UL'L'ed on November 5, (;, 2S, and 2\), at the United States Sugar 
Plallt 1!'iclt1 Station. These telHperatUl'es w('re severe enough to injure 
the !ea\'es aj~d tel')l1inal buds of the calle gl'o\~'ing in li¥h,t lan~L at the 
,:-;htbOll (B-u-F),3 Data Wl')'e taken on tennll1al bud 1ll]1l1'y m plant 
('llIW in 11'2 S-Ioot single-row plots (:3 plots left blank) in 1(; rows (7 
plots ill carh row), 'l'hcl'C' w('re 15 contl'ol plot:;; or Co. 281 anc114 of 
C. P. :2~:V HI, 1 plot l'ach of Gother ('oHunel'ciul, QL' formerly commercial, 
\':lL'i(ties, and 1. plot ('aeh of 75 111lL'eletlsec1 YlII'il'ties, Ten tops, cut off 
;,~ th,· 1.1 (>P('1' millablc joints. were taken ttt random 11'0m each plot and 
l'xamined for injul'y andkillillg of the terminal bud (t:tble 1). 'I'lle 
l'xtellt of injm'y was (';.;timated. Ill1cl tllC ntillcs gi\'ell nre subject to 

'l'AIlI.I~ l.-/I/jlll'li to le/'II/il/al /JI/ds 0/ 8 C(l/llm(;'ITiCll allll 75 'llIlrelellse<7, 'varieties 
oj is/i!ltll'C/lIlC jollO'l()ill!/ fl'cc.:ill!l 1(,lIIpCI'!I/UI'CS of 31·,29·,82·, (/Ild 81° F, Oil 
NOl'(,IJI/Jcl' 5, {j, 128. (/I/(l 2£1. }939, I'cllpct"lit-eiy. (// the United Slo./es 8119(/,.1'1(/111 
FicicI S/II/iOIl, J[OIIllW, /;(/.. 

'l't'rlllhu,1 hud~ (nJured 
'('UIlS -.-~..,---' 'l'l'l'mi"Hl

,'at1l'IY U!:it-tl 1 , : : huds 
:;lIghlly )'Iodl'r.. ~t'n'I'{>I\.. \ '('ott,' t killed 

IUI'ly •. • __:J ... __ ~i_.",,_,,__ 

Puctlll;;.''"'um!Jt:r l'trctlll Peru"t .: Perce lit 11 Perceat I
l.15 i :19.3 • 2;,0 I 2:1,4 00 3 U.7 
tati I 43,·1 : 1:1,U I 2:1.,~ &0 !l 1\1.1 

10 ' ~'O. 0 10.0 I :10.0 . till 0 I' 40.11 
It) 40.0 , W,O I 10 0 j IOn 0 o 
10' 20.0 ' -10. 0 .10. 0 I 70 0 :10. U 
JO ' 10.0 . ,0, 10.0 j ~o [) so. 0 
III I o ,10.0 40.0 , ,n,o :10.0 

80,0 
JO o . 10, 0 ~>(]. 0 :10. () 70.0 
JtI. 10,0 30.(1 ·Ill,O Nl.O ~>(].() 

lO' o (J 70.0 ! 70.0 30.0 

10. ' o 10. 0 lII. 0 I ~~I. 0 

10. :«1,0 .10, [) :UJ. 0, lOll. 0 o 
10 o ~'O, 0 • ~·IJ.(I ! 40. (I , no, 0 
10 o :10,0 : -10.0 • .0.0 1 :10.0 
.10 . II 0; ~>(I.O ' ~>(I.O ' so. 0 
10 o 10.0: W,O m.u 40,0 
Ill, 10.0 ·10.0 ! ~'tl.O , 70.0 I :10.0 
IU: o 10.0 ! ~)(1.0 :10,0 I '(J,O 
10 o ~'(l. 0 ! -10.0 1:0. U • 40.0 

, ;';WtlOIl will hl'I'I'afll'l' 1)(' tlsO',1 ill this lmllptin inS(i'1l(1 of Unitt'll Stat<>s Sugar 
Plant Fit~hl Station. ~1'I11.' s)'llIbul 13-[1-1,' illlliC:lt,~s lhl' (-xa('1; 10<':llioll of the CIlIII! 
used rOI ObS(:I'\'atllllls. OtlH'1' sYIIIl)oli< of JOl.'lltioll at the st.atloll wll1 he used ill 
I his bull('(ln, 
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TABLE l.-lnjllry to terminal buds ot 8 commercial a1ld 75 unreleased valieties 
of sugarcalle folloloing freezlllg temperatures ot tJ1:, 29", 32°, alld 81" F. 011 
November 5,6,28, alld 29, 1939, respec:tively~ at the Ullited States Sligar Plant • 
Fielll Station, Houma, La.-Contlnued 

'rermll1!ll buds Injured 

YBrlely 'l'ops ! I'l'erlllillulI 

, used I iSlightly . ~~~~!'I Smroly I 'I'ot!ll I ~1~~5 

---~-----------I~I-;::;;I~i Percellt Percellt Perc~n; 
C'. P. 32/2OiI "., 1 JO 30.0 ~'O.O 10.0 U(I.O 

II 40.0 
C. 1'. 32/"JIO ....... '" ......"..' 10 :!Oo,O I \0.0 0 :10,0 iO.O 

O. 1'.32/321....". .. ..... ••••••••• ...... 10 () 30.0 30.0 iO. U 
O. 1'. 32/32·1..... ••• ...... . . .............. 10 10.0 20.0 0 30.0 iO.O 

C.I'.32/3.12............................... 10 20.0 ~'O.o 30.0 iO.O 30.0 

0.1'.32/334....................... ....... 10 0 10. 0 ~'O. 0 30.0 70.0 

O. '1'. 32/330................................ 10 10.0 10.0 :!O.O 40.0 00.0 

c.·I'.3:1/121............................... 0 2'2.2 77.7 0 100.0 0 


8: ~: ~H~~:::::::::::::::::::': :::::::::: 18 48. 0 ~~: g ~U U~:g g
o. P, 33/173............................... 10 10.0 30.0 ~'O.o 110.0 40.0 

C. p. 33/185................... ............ . 8 0 0 ro.O ro.O ro.O 

C. 1'.33/216............................... 10 30.0 30.0 :!O.O so. 0 ~J(l.O 

C. 1'.33/224............................... 10 0 40.0 10.0 ro.O ro.O 

c. P. 33/2213............................... 10 10.0 0 30.0 40.0 00.0 

C.P. 33/2'.19..... .......................... 8 25.0 0 37.5 62. 5 3i. 5 

0.P.33/232............................... 8 0 37.5 12.5 ro.O 00.0 

c. 1'.3.1/233............................... 9 22.2 0 55.5 77. 7 2'~. 2 

0.P.33/243 1.............................. 10 70.0 ~'tJ.O 10.0 100.0 0 

C. P. 331253..... ..................... ..... JO 10.0 40.0 40.0 00.0 10.0 

O. 1'.33/255........................ ...... 10 00.0' 30.0 0 9(I.tl 10.11 

C.P.3.1/257................................ 10 20.0 30.0 so. 0 mI. 0 0 

g:~:~~~:=:::::::::::::::::::::~::::::: l~ :::l:g 2g.0 ;;S:8 ~:g ~:8 
C. P. 33}342............................... 10 20.0 60.0 10.0 00.0 10.0 

C. P. 33fJ43.............................. 10 20.0 10.0 20.0 50.0 ro.t)

C. P.3.1/3U5............................... 10 10.0 10.0 20.0 40.0 00.11 

C. P. 3.1/360............................... 10 20.0 ·\0.0 20.0 SO. 0 20.0 

C.P.33/3iO............................... 10 30.0 10.0 30.0 70.0 30.11 

C. p.3a/372............................... U 33.3 :1:1.3 33.3 100.0 0 

C.I'.33/389............................... 10 0 00.0 20.0 SO. 0 20.0 
 •~J:~~~::::::::::::::::::::::::::.:::: 18 t.l:8 ~:8 zg.o l~:g g
C.P.:13}30S............................... 10 iO.O :10.0 0 100.0 0 

C. P.33/400................................ It) 20.0 ~'O.o 40.0 SO.O 20.0 

('.1'.33/401>'.. .......................... \0 0 ro.O 20.0 70.0 30.0 

C. 1'.33/400............................... , 10 40.0 30.0 I 2U.0 90.0 111.0 

C.1'.3:1/·114............................... 10 5(1.0 I' 40.0 10.0 lllO.O 1I 

C.P.33NIS.. • .......•·..•••..............1 1(9) 22.2' 55.5 11.1 10880:08 11.1 

C.P.3.1/445............................... ! 10 0 40.0 '!'lo·.O(, ,,~.o

C. P. 3:1/-lro............................... 0 0 , 40.0 ON 


c. P.33/459............................... ·\' 10 10.0 2U.0 40.0 70.0 30.0 

C. 1'.3.1/471............................... 10 10.0 ; 40.0 50.0 100.0 0 


8:~: ili1Im::::::::::.::::::::::::::::::::, :8 ~g:g I' ~:g ~~:8 Jil8:8 IS'O 
c. P.33/4IH.............................. I 10 20.0 10.0 ro.. O SO. 0 211.0 

C'.P.33/roO...........' ............ \ 10 18:81 00.0 20.0 93.0 :8:8 

§J~!f~~::::::::::::::::::::::::::::::I!g ~.g! ~~:g ~:g I~:~ 18.0 
C.P.3·1/1O ............................ ' ..1 10 00:0 II 30.11 20.0 100.0 Il 
C. P. 34/16................. •.• ........ \ 1& I 40.0. ~~:~ W.O lllO.O II 


8: {::~!~~1::::::::::::::::::::::::::.::::l 10 r 1U I 20.0 iJJ:,\ :~:8 :: 
f.Jm~::::::::·::::::::::::::::~:·::::1 19 ! I~:~ ; A8:g rci:3 I l~:~ :t 
~: r.:~·:i~::::::::::::::::::::::::::::::::; 1°(°, ! I2:8 i&:g I ~:g I 1&3:8 19.0('.1'.3·1175...............................; 1 \ 10.0 tlO.O ~'tl.O \l().0 10.0 

8'~'~Wb ........................... i :~ I ~.g 18'8 1~ 0 :~.g g

C: 1':311&1:::::':::::::::.. ::::::::" -:::' 10 I 40:0 30:0 I ~~:o ~:o 10.0 
C. £'.31/81................... 10 '~'tl.O 0 so. 0 ro.O 50.0 


• When less th~n 10 tops nrQ shown, the llUdsrclII'lining were InJnred or killed by thesugurcanc. borer 
(Dialraea $accharali& (F.)). 

I COllllllQrcial v(\riNies. 

Cl'l'Or of judgment, cxc-cpt when the terminal bud was killed, which •
~l'nerally is definitely inclicnted. No sound buds were found in IiUy 

lOt or variety, and in 110 case were all the buds killed. There was some 
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.llldicutioll that the i1rhll',Y became slightly g1'eat~t' us the distance from 
the bayou (Little. Bit you Black) was itlCl'Cnsed. 

STUDIES l\L\DE DURING THE HARVESTING SEASON OF 1940-41 

OIL November 15 Ilnd IG, 1010, the llliJlimum tcmpe1'lltul'cs at the 
United Sttttt'S 'Weather BtIL'<!ltu Statioll nt Southdown Plantation were 
23° lllld 22° Jr.. (1). Tlte minimurn tcmpel'lltUl'('S at the United Stutes 
SlIlTIH' Plant Field Statitm wC,'re 22° and 22°. The cnl\(~ at the station 
had nol been prcviously frozen. The Jl'eezing temperntures were fol. 
lowed by rather high temperatul'es (tnhlo 2). 

'\',<\111,& 2.-MIIXillllllll., millimulII, £lI/C[IIICU/l: tCIllPCI'II/11I'C8 al/ct j'uill1clll' IlllrillO a 
wintirowing e;VPCI'ilil.(.'/It. 'with Co. 28l (JI/cl Co. 290 (table II), 1910 

" .-.----,~..• , 

'1\'I1II1l'rtltur~~ r '1'~lIIPcrnlurcs 

1,-;lnxl'l ~1I1\1~1" 
i mUll\ lIlUlII jl\lCllll 

""'-.,~-------
I • p, o P. o P. 

7-1 0(\ 70.0I (lU 49 5\1.0"j -III 62.0'" us 
aU ·1:1 5LO! (;\1 40 57.5 
'is no 65.Q 
77 !l4 70.5 
t~~ H M.O 

j(}.li ·m. ~ 59.S 

1}'[l'l'illllntlUl1 :-\ll~('lUlll'r ~~, l.J.lluch\·s, nnd ON'l'mb,'r t, 0.17. 

In anticipatioll of lIn' IH'ellided fl'eezillg tl1mpemltu'es on the night 
of Sovembel' H alHl till' morning of Sovembl'l' 15, ndj:t;'ent cuts (the 
(,line between two drainage tlHehes) or Co. ;281 and Co. 200 in light 
land at Soutinlo\\'1\ Plantal ion WC'l'l' s('lcctcd fCH' the purpose of study
ing the ('t['eet:; of fn-ezing temlll:ttltures QIl injul'Y to the stalk aHd 
dc-tcl'iomtion of sucrose. On NO\'l'1I\b(11' 1'.1: a bloek oJ each variety of' 
('lUll', consistinl!: of () rows (3 \\'indl'ow~), 100 feet long, at; the bn.ck of 
till' fil'i:;t quarter drain (tnd:2 1'0,\'8 from the drainage ditch, wus wind
I'owed (lot 1). )[inimum thermometers wel'l~ instttllec1 in It shelter, 
b feel abo\'(- tht' ground, in the \\'imll'owcd cane urea of each variety. 

A second blork of the same 5iz(' of each "ariety (lot Z) waS windrowed 
S o\'elubl'L' 1;/, and n, third lot, Noy(~tnbcr 1G. Elich lot waS insu1ated 
by standing t~llne. Sample::; (:J{) l:italks) of ca~h vnl'iety and lot werc 
ttlketl from t1\(' top end ltnd midtllc [Joillts (along the l'ows) of: each 
windrow of (':teh lot and :1'1'0111 standing (,ane at the time of ·windl'owing 
:tlld at the end or (,I:lch sm'c'C'ssi\'(,) pt'l'iod (tab'!t.'. ;~) 'fot' ('!1emical analysis. 
.Likewise, 15-!-tal k Sam pl(>s W(>l'(, I:wl(>ct('(l nlong the wj lldl'oW8 of lots 2 
and 3 'fot' detailed C,'xamination of injury (tablu -.I:) at the. time of 
wind l·owin~. 

Fi ftN'H additional stalks of lots 2 :!.n<13 of both varieties WCl'{' storcil 
at a tcmperntlll'e of lljO JP. and a l'elatiYe humidity of \)5 percent 
fol' .u (hys (Hnti! :SOY. 2i) amI th(,'ll examined tot· the presence of 
~ound.injllt'i'd,alHl d('ad ('yes. Onh' til(> sOl11Hl and lnjlll'Ccl eyes, how
l'YCI', weri' counted. One s()ulIll e),(''' amI two injl\t'ctl eyes wel'e found 
in lot~ orCo. 2l:il; ll()sollnd Ol'llljUI'NIl'),Nl w(Il'e :found ill lot a. Co. 290 
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showed twosound eyes (lot 2) and one that mayor may not have been 
alive (lot ;32· The sound aud injured eyes were found only at or near 
the ground level (basal eyes). 	 • 

TABLE a.-Effect ot {"ceziflg temperatures of Noremoer 15 amI la, 19'10, on Bri:c, 
apparent sucrose, apparent purit/l, IIcidit/l, and pH ,t:CIlucin ,toilldr011,'Ctl and 
standing cane Of the 'l'(lrieties Co. 281 (lnd Co. 290 plant calle 

CO. 2(;1 

----------~--------------'~--~~--~---~-~~~----r_--~--~--
Minf· I I l' ' 

Date of mum J DUnl' unt)' Ex· Juice
T~atmen~, II~t freezing frenz· Date 01 tlOIl OrI]) J ,Suo Pu· cpnnge IT cess cx.

O{c;:,gS:(j~·I~I~ tempera· lng 1UILIIY$I$ e,x(lcrl. r x crol\O rfly (.f.)l~r P. neld. trlle. 


turo I~mper· ment loss (_» Ity tlOll 

__________ Muro I_,__l~___ .________.__, 
Wr'ndrowcd ! j . J)t- Per· Per-


CLine: 0 P. I, J!I.{oDaV6 grees cent Ce. em!

I l{::':O\',16 ,0 16.36 H.07 S6.0 ••••••••• 5.25 0 62


Lot I, No\·. H.................... Xov. Ztr 10 16.48 13.(13 82.7 -3.3 5.30 0 61 

I f)e~. 2 In 10.32 13.60 S3.3 -2.7 5.25 <I) 63 

1{~O'" 16 0 15.17 13AI S.1.0 I· ......... 0.25 0 62 


l.ot 2, Nov. I~. Nov. 15 1'1 ff I ;>;ov. ~o .j! lit. 72 13.31 H 7 -.3 5.:10 0 02 
•. 	 . Nov, 2tj 10 15.60 13. J5 84. a -.7 5.20 ,05 61 

! Dec. 2 16 15.7!! 13. 2, ~\4.., -.6. 5.20 .05 1;3 
'{NOV' 16 0 15.81 13.51 S5.n 1.... " ... 5.25 0 62 

Lo~ 3, Nov. 16 Nov. III 
1Il.3 I ~g~:: ~~ I 16/' tt~g:n ~~.~ I :j::~ UZ 0. 10 ~~ 


f DlK'.!! .16 15.27 13. 10 86.2 I +. G 5.25 .10 62 

Nov. HI 0,16.09 13••0 85.7j <." .... 5.25 0 62 


S• "I " :\'Qv.!.'(j 4115.24 13./4 SI\'2 +.5 5.30 0 63
>nnung~nne······.._.. ··I·..·..··'{:\'0\•. 26 1 W,13.'3. lI.551,84.1 -J.6 ,';'20 .15 00 


_____ . ...,.;.".__ ~'..... J .~~=_.~6J.13·~~L~~~.~.~~:~ -2.1 4.85.55 62 


co. '..'t1O 


"'[lldrowed' 
cnn~! 

I•. {~ov. J(l 0 116.':··~3J~~~~~~~·~~~~--: •Lot I, No\', H) • '. i NOI'.26 10 f 16.65 13.35 SO.2 -:1.7 5.30 0 112 

! I Dc~. 2 16 16.6/ 13.35 50.4 -3.5 0.20 O(I~ 6~ 


Nov, ltl 0 16.00 13.22 82.3 ......... 5.30 6G 

T.ot 2, No\·. IS.I },"o\,. 15 ! "0 I : No\,. 20 4 15. flS 12.611 SO. {) -1.., 5.:10 0 64 


I •• ' •{X~\·. 26 10 16.53 12.2!1 79.1 =_3.,.• * 5.20 .05 62 

I 	 : flee. 2 1Ii 15.36 12.20 ,{I,4 • 5. flO.1O 65 

1{~OV' HI ! t) 15.501 J2. US SI.5 ......... 0.30 0 611 
l.oUI, No~. III ; Nol'. Jli ' .,UO', :-l'ov.20i 'I Hdu 12.40 );0.2 -1.:1 5.30 0 66 

•. ; No,". 21l! 10 H.O~ 1I.71 is. 4 -3.1 5.15 .15 (12! iDee. 21 16 H.~!1 11. Il 7i.2 -4.3 4.85 .45 65I 

I{NO\" W 0 IG.I!! 13.3\1 S3. I ......... 5. ao 0 ~~ 

,NQv.~(J "1-1.\13 12.30 82.1 -,7 5.30 0 .", 

...... j NO". !!6 10 13. as. j )0.35 77.4 -Ii. i !5. 00 .:10 It; 
J.~~~~~_~~~:. ;SJ_~~~.. ~~~._ ..:U~~ .. ~~S~_..~~"_: 

~'.\lU.E ,L-hlj/l?-1I10 tlCO t'aric/i(w of (Iltlut ('UUe! l(.1tcd in 1~'intlro/('il1rJ e,cjlt'l'i/liCllili 

USill(lieatctlbll tile ('or/eJlt Of (/OJIIUIIl.' ilulW to lClues, ,~t(/u.·,~, ierminal /Jurlll, (('/lIl 

C/I(,II (latcralb/lds) /111 freezillg ICilf.JI( l'flillr(,1't of Sor:cm/Jer 1[) (PIll JIJ, 191,0 


i Date of ,\1111;' LHUlkS r;,:~,es I 'I'O~I ~y~~ '~'r J~Yl'~ ..··r: 
\'lIrlelYlllld Ulinllllum, IlIUIU ;ofCUIl(li, J.i~ 1--___,-,_,":_'~'_'____;Illtl;: 

IOl So, temper.!-: Mil. 'C',.1m·: ~U~J,. ! _! i I. . ;flod~s 

: tUr~ :pertl(ur~~ hl("! i (~~~f !SOUlld i J(:~~'d I KlIIell :SUllJId : JI~~'« i KllI~d t Spill 


--...,., .......... '-~- ..--.--------- ·t--~·.,,;---,-·------


I Xll m- 'Sl1m. 	 S'<lII' Sum.l :0'1111>' Per.' H'r. ' f'er- 1\',,11/.('0. !!SI: • f', brr ~er bfT her I her ,cent ,'e,ll e(/I./ berL.ot!! , No\', Iii 10.6 l5 12.:1 I) 0 .ISI (J 0 tOO 0Lot 3 XIlV. l6 19,:1 , '15 1;1.,1 11 • (\ ~~H t Q • U j 100 7Co. ~'OO; 
1Lot!!.. Nov. 15 f5.3 .Hi" o q ~10 0 I 0 HJOLata ... No\', 16 i 15 H.II 	 I 

~ 
(J I _~_~2;~~~_~i .~.~J._I~ 


'Eye WllS 111)urctl, but. tilere Is some (Illestloll us to lI'ilcth~r It wMuUve. 
 • 
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• 
A.side ft'om the difference in eye injury in lots 2 and 3 of both 

varieties, the eyes were soiter and darker and there was more marked 
water soaking and more exuded juice on stalks of lot 3 than on lot 2. 
Co. 281 appeared to be more severely injured than Co. 21)0. In one 
or two cases (lot 2) the lower intel'lloclc.. of ea('1t variety was almost 
nOl'mal; otherwise, the interior of the stuIks of both lots II nel varieties 
was waler-soaked throughout. An the terminal buds and leaves were 
killeel by the freezing tempemtures of Non'mbet' 15 nnd 1G. 

Concomituntly with the windrowing 0.[ lots 2 and 3 enough cane 
(about 350 stldks) was cut olf at the uasc 101' s('lection of 25 (lot 2) 
to 27 (lot 3) untoppec110-slalk samples ot eaeh lot lll1d val'iety. The 
:;amples were seleded by drawing stalks at ran(\om from II pile of cane. 
The-se sam pIes weJ:(' storp(l at high IUllnh1ity nt telllperntUl'es of G5°, 75°: 
!l1l(1 1)0° F. Only Olle sample of ('ach lot and Yal'i(,ty was stored at (i5°, 
and it wa:; eXlIniinec1 for ft'Cl'zing injuI'y after 11 days' storage (table 
5). 'rIll' ot 11('1' Sll))) ple8 were <1 i,ridec1 equa lIy Iwtween storage at 75° 
and at Voo. Two oj' tIlt'se slll11ples of each \'ariely and lot W01'l.', an
alyzed :£01' ('lll1ng('s ill Bl'ix. sucrose. pH, and ('xc'ess acidity at the 
b('ginn.ing or storag(\ and at fl't'qm'nt 1l1ter\'fds (table. G). 

On No\r('mb01' 15 the lllinimum temperatures within the Cllt·S of Co. 
281 I1I1cl Co. 2DO \\'('1'(, lfUio nnd 20.4° F., anel on NoYt'mber 16, 19.3° 
and 20" (tn bh's·l ancl ;')). Tht' tC'lI1pl'l'lltllrc at the station on the night 
of X ovembel' H hu<1l'Nt('hed 2j'0 by 10: ;30. and .in thl' cuts of Co. 281 
and C0. :WO. 2;1° hy n: 00. A thei'l1lograph l'N'ord, tnkt'11 in a shelter 

• 
('1 feet ab()\'e the gronnd) ::ituatpd in sandy soil some distance. !~way 
from tIl(' win(ll'O\\'ed C:t1lP. showC'd that till: tell1pe-l'Hf:lIl'e had bt'en 32° 
and lowel' ·1'01' 1;~ hoiit'S lind 30° and 10\\'pl.' for l~ hours during tho 
night or XO\'C'lllilC'I' Ii) an<1 the 1ll0rnillg of XO\"t'mbe1' IG. 

~['Allr.~; G.-flljl/rll to lu'o 1'II/"ir/i('S ()f nil/lit ('1111(' IIS('/l in .~Io/'(/ur e,vflc"illl('nt.~, a.~ 
illllif'a/('(/. b!l ('01'/('111 /If 1111/1111[/(' r/Ollr 10 ('!Irs (III/enol /illclli) /ill {r('('ziIlU IClllflcra
Ili/,('.~ of XOI'I'IIlIJr'l' j,j IIl1ll lli, lDW 

'I'olnl ryes I 

Co. 281: 

Lol2 

l.(lt :\ 


Co. :WOo 

l.ot 2 

Lot;\ 


('0. 281: 
Lot 2 

('0. 2Oil; 
''\11\', Li 20.·1 ; 7,1) $,2 10 20 o 

Lot 2 t~{)\~~ lCi 20.4 \lO ...r, IIi 20 3 
I'\m. lti ~~l,n 7!l '0;2 In ; 20 'I 

l.ot~ ):-'-0\'. It; ~~J,O 90 sn Iti 20 2 

1 Only tIlt' ",ull,1 :In,! Jnju",,! "r"~ w('r~ !'·'ulIt,'d.
: Ey,' ~~\l'rrly IIljun'd, tln<l.ll1t'rl' is ,llIubl ,,$ to w!ll'lhcr it !1l\I!llUY !i[1' • 

• . \.Il the Ipan's alld t(,I'lllinnl I.JlIds and most: or the eyes (tables 4: 
I.nd ;; 1 and :-talk \\'(11'(, kill('11 1.11 both \'Ul'il'th'::'i and lots (Nos. 2 and 3). 
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TAJlI,g G.-Clul7Igc.t ill Brix, a]}parclIl 8ucros.!, (l71parcllt purity, acidity, and pl1 value during storage at 2 temperatures and relative humidi(ies 
in1}/allt cane injured by freezing te1ll7}cratures of Nov. 15 and Nov. 16, 1940 ~ CO. 281 

-~-,-~.,---.~. -~~""t I ..--~.-'1 n 
~ 

D te of i Mini- ,Storuge condItions. 1 ' , i J Purity I 
' . U ,1 mllm " I 1) (,' num- ' , chnng~, Excess Juico t:r:1 

Lat So, i (n'rzlllg j (rt't'zing I' , f, ute ~. lion o( I nrit" SUClose 
I

Purity (guin pII extrac· qacidity, ll'nlPt'In', h!lIlpt'ra-. 'l'l'mper·l H"latil'c !.III11IYS!s ! stornge I C+) or tion 
IUlO ture 'I uture Ihumidity ! loss (-» 

t;:j 
~ ______ _ ____, I,! i 

- -o-p-:-I--o-z-,..-ll-P-CI-C-t,-u-I---11-n-a-!- -n-tu-r-,-,,- --P-er-ce-'-II------------- --0-,-.- -p,-er-a-7II- >-3 
v

'jNov.16 0 16.44 14.25 86.1 __________ 5.25 0 59 Z 
, . Nov. 18 2 H. ill 13.03 88.1 +1.4 5.25 <Il M co 

2 __ ~ . _",. _... ~_,. ...... <:> 
... - .....- ...... ' XI)V. 15 ; ID,G I is 1 s!! "~~~:: ~ ~ ~g: 19 1~:g~ ~~:~ -:.~ U~ (1).05 gg

I Nov. 25 9 15.07 ]2. i9 84.9 -1.8 5.15 .15 60 ' j Nov. 27 II 15.24 12.71 83.4 -3.3 5.20 .05 55 
~ 

t N!!v.16 0 16.44 14.25 8U.7 5.25 0 W ~ 
, Nov. IS 2 H.S4 12.41; 84.0 -2.7 5.2S .05 52 

:.! .. 1 10 I' 10 " 90 8" Nov. 20 4 15.45 13.57 87.8 +1.1 5.25 .05 liS m 
.-- ~ ...., .• \ ......, ., Nov. 22 6 14.i2 12.,67 80.1 -.6 5.25 .15 60 

I jXov.2S 9 14.57 11.93 81.9 -4.8 5.10 .25 55 

I
t1 

Xov.21 11 14.66 12.17 83.0 -3.1 5.00 .40 55 t;:j 
Nov.16 0 Hl.44 14•. 25 86. i 5.25 0 59 'tl 
Nov. IS 2 14.8,1 12.43 83.6 -3.1 5.25 .05 55 ~ 

8~INov.2O 4 14.76 12.66 85.8 -.9 5.25 .10 553 .... 19.3 i5.... ...... _"""'1 No\·. 
16 1 - Nov. 22 6 14.37 12.29 85.5 -1.2 5.25 .15 59 o

Nov.?,;; 9 14.07 11.99 85.2 -1.5 5.10 .35 56 ':::j
Nov. 21 11 13.69 10.96 SO. 1 -6.6 4.80 1.10 M
Nov.16 0 16.44 14.25 86.1 __________ 5.25 0 59I 

I
>

Nov.]8 2 14.89 12.80 80.0 -.1 5.25 (I) 51 C) 

86 I Nov. 20 4 14.66 12.66 86.4 -.3 5.25 .20 57 :tl 
••••• , 0< - ...J I_.odo._... go ....19.3 Nov. 22 6 13.47 ll.46 85.1 -1.6 5.20 .55 50 

Nov. 25 9 13.12 10.12 77.1 -9.6 4.iO 1.00 62 q
Nov. 21 II 13.24 8.98 67.8' -18.9 4.45 3.40 M..-- ..__.._~I.--L~~~_~~~~~__ 

a 

~ 
:tl 
t;:j 
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CO. 2'JO

_',.-- ._- I llKo\,.16 0 16.09 13. 49 1 .83.8 LM o 
Nov. 18 .2 15.24 12.46 81.8 -2.0 5.25 o 61L.82.0 -1.8 (I) 63 

:! .......................................1No\·. 15 ~.4 75 82 	 ~~~: ~ ~ n:~ i~~~ SO. 4 -3.4 L25 .10 59 
Nov. 25 9 H.37 11. OS 77.1 -.6.7 ~u .25 63 

I 	 76.6 -7.2 L~ .20 00I Nov. 27 11 14.39 11.02I 
83.8 5.. o . I l~~H 0 ~09 ~ft 	 --'--"'59I 	 Nov. 18 2 15.M 12.89 82.9 -.0 5.25 o "':f 
SO. 5 -3.3 L20 .15 61 ::0 

2 ........................................1...<10··.··1 20.41 90, 86 ~~~:.~ : }t~ }i:~ 78..2 -5.6 5.20 .20 60 t."l 
j Nov. 25 9 14.27 10.56 74.0 -9.8 ~oo .45 58 

~ 
I.>l . No\·.27 11 14.51 10.66 73.5 -10.3 LOO .40 59 

I 	 Nov.16 0 16.09 13.49 83.8 .......... LM o 
(1) ''''''''62 Z 

Nov. 18 2 15.24 12.48 81.9 -1.9 L25 	 o 
" 	 No\' ~ -I 15 10 ]2.25 81.1 -2.7 5.25 (I) 61 

3 ....................................., Nov. 16j 20.0 I 75 82 	 NoV: 22 6 14:52 11.45 78.9 -4.9 L~ •.25 58 
 ;;a~~25 9 ~m m~ 72.2 -11.6 ~oo 1.50 62 
1 Nov. 27 11 14.49 1O.6t 13.4 '-10.4 ~G 1.SO 61 a:: 
) Nov.16 0 16.09 13.49 83.8 ......._.. LM o! I	

"--""62! 1 Nov. 18 2 14.89 lJ.W 80.3 -3.5 5.25 o ~ 
79.5 -4.3 5.10 .25 63 ::020 0 I 90 86 I NoV. 20 4 14.36 HAl:1 .......................................I...do .... . 	 78.9 -4.9 LIO .55 64
. INov. 22 6 13.62 10.74 

Nov. 25 9 13.42 9.27 69.1 -14.7 ~w 2.10 61INov. 27 11 13.71 9.32 OS. 0 -15.8 LOO 2.40 62 ~ 
::0 
I.>l 
rJl 

, Dllllculty wus experienced In filtering and In "btalnlng polarization roadlngs In juloc o( 3 out of 4 samples of cane after 11 <lays' storoge at a terupcroture of 90" }<". nod a relatlvo 
JJIlmldlty of $6 percent. 

( ""rrnl'C. 

'Difficulty wus eXllerlenocd In filtering Ilod Cn obtaining polarization rCt1dlngs In 1of 4 s:>mples of caD.!) artel: 11 days' swrn~e at 75" F. and 82 peroont relative Ilumldlty. ~ 
~ 
C'l 

~ 
Il'.I 

..... .... 
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On the basis of the sound and injured eyes remaining, the wate!' 
sO,aking of the i~teriOl: o~ the ~talk, and th,e presence, or absence, o~ It 

shght amollnt of sounet tIssue 111 the lower mtel'llocle 11l both varIeties 
(tables 4: and 0), lot;3 showed severer injury than in lot 2. Co. 281 ap
pet\red to be more severely injured than Co. 21)0. 

There was llO significant change in Brix ill windrowed cane of either 
variety (table 3) in lot 1 (w~ndrowec1 before the occu nence of freezing 
telUlwratures). The drop in purity was greater, as nsnnl, in Co. 290 
than in Co. 281. In Co, 281 it was grentee in lot 1 than in lots 2 and 
3 and also greater thallin standing: ('ulle. In Co. 290 it was grenter 
in lot 1 thlln in 10t:2 but less than in lot 3 and in standing ('ane, 1~he 
change in Brix and slIcrose in lot 2 or Co. 281 was sHght. The change 
in Brix in lot 3, and pal'tieulnrly in standing cane, was considerubly 
greater than in lot 2. 'rhe slight increase in appan'nt purity in lot 
3 of Co. 281 and the t'elati\'(~ly small drop in purity in standing cane, 
('onsidered by th~l\lsel ves, WQuld indicate no loss or relatively sma11 
loss of sucrose. The ratheL' heavy loss in Brix, however, particnlady 
in standing cane, ill(1i('nt"ed rather heavy lm;s of sucrose. This be
lmvior is charactm:istic of an Idcoholic type of fl'1'meI1htt:ioll in blldly 
frozen cane (5, .9). The 1m'crt sugars arc destroyed as fast, 01' almost 
as fast, as they are formed, thus tending to Jcl~ve a high purity. The 
drop ill purity in windrowed cane in lot 1 of Co. 290 was greater than 
in lot 2, but less than in wil1drowed C~U1e in lot 3 and in standing cane. 
ItWas greater in lot 3 than in lot 2 and gl'eatl'r in standing cane than in 
lot 3. 

Taking into consideration the drop in purity and the loss in Brix in 
lots 2 and 3 and in standing cane, the loss of sucrose was much greater 
in Co. 290 tlum in Co. 281. The results clearly indicate thttt standing 
cane showed mu('h heavier losses of sucrose than frozen winch-owed 
cane of both val·ieties. This difference is believed to be due to a lower 
temperature in the windrow than in standing cane. A trace of excess 
acidity 01 'vas i1)cU('ated in .lot 1 of both varieties by the end of the 
windrowing experiment (December 2). This trace nllty have devel
oped ns a result of injury to Cime while in the windrow. Cane has 
been known to be injured in the windrow by severe freezing conditions 
(9). In the present case the freezing condition::;, including tl1l' 
minimum temperatures and tl1El duration of these temperatures, were 
rather seyere. It. is also possible that the tr'ace may have been clue 
to carbon dioxide thtlt may not have been driven off before the 
titration was made. 

There was n. development. of excess acidity in lots 2 and 3 and in 
standing cane of both varieties. This development was l'ather slow, 
but was greater in lot 3 than in lot 2 and in standing Cane than ill 
lot 3. This slow development of excess acidity is characteristic of alco
holic fe l'IneIltati 011. The change in pH cOlncicled fairly well with 
the change in acidity. 
It is qliite obyiolls on the bafiis of loss in Brix and (h'op in pnrity in 

lots 2 and 3 of Co. 281 that nn :increase ill temperature from 75° to 900 
F. incl'~ases the rate. 0-[ inversion and loss of sngars (table 6). The 

• Excess acidify wus detl'l'llIlnct11Jr the distillation method (8). 

• 


• 


• 




• 


• 


• 

li'IU1EZINCl ~l'EMpgnNI'UHl~S ox SUGAHCANlU ]3 

loss in Bdx jn Co, 290 (tahle 6) was no gl'l'utl'l' in lot 2 stol'eclat 90° 
than in that stored at 75° l but the (h'op in purity indicates that thtll'l! 
was It gl'etttt.'l' Joss of stll'rose t.hrough illvel'sion at 90° than Itt 7f.jO, 
In lot 3 the loss ill Brix nnd drop in p"mity wel'e greater Ilt 90° thUll at 
75°, It lll::;o will be noted that tlw loss of SUl't'ose was greatel' 'ill lot 
3 or both ya rietil's than i11 lot 2, especially in CII no stored at 90°, 

Tho chllllgesin acidity and pH clearly show thut lot 3 of both Vlll'i
dIes wns illjul'ed IIIOl'e tlmn lot 2 and that detcl'iomtioll was ilium 
rapid Ilt DOo than lit TGO Ii', They ah;o indicato that deteriol'ation ill 
both lots lllltlVlll'ieties was mOl'U I:apiclat 90° and Itt 75° in elise of Co, 
200 than ill the Willdl'Ow, ~l.'his is fUl'ther cmphasized by thu faet that 
tho dlll'lItion of stortl,go at 75° llnd 90° was sevel'lll dltys shol'tl'r thull 
~t()l'ag'(' ill the willcit'ow (tabll'S:: and (»), The llWl'ngo maxi mu Ill, IIiI' 
tempenltlll'o 1'01' the pedoll of windrowhw was 70,Go (ttthlo 2) Itnd 
thnt in tho will(howlllust hnvo beon som~\'lmt less (:z), It will be 
scen from tlll'se results thnt thu temperatllre -followin rr seVOl'O fl'cezing' 
injl1l'Y limy be nnimpol'!tlllt factor in .influenci7lg tho ml'e of 
dotCl'lOl'n.tion, 

.Judgillg by thl\ Joss in Brix inlhc two \'al'ieties stt)l'nllat 75° and 1)0° 
F" lot 3 of Co, ~Hl was dllll1ngetllllol'c than lot aof 00, 2\)0, ~l'he re
VCl'se was tt'UlI ill wi ndrOWl'(lmHe, Standing Co, :WO lost considerubly 
llloro Bl':X thtl.ll CO, ~Hl. If. i::; (\Olll,ti'ul ",hethel" on tho basis of these 
results Illonc, tl delinite t'ollt'll1sion mll. be drlm!l as to which variety 
ie; 1I10l'e l'('sislHllt to I'l'el'zillg lplllpel'atlll'('s, The datn indicate that 
"inilrowt>d ('llIlC or both \'lll'ietil's kl'pt bc'ttl'r than standing C!lllC, 

S'l'liDIES 1\\.\1l1<: DllItlXG '1'111, lI;\H\'ES'I'I~G SE;\Sll:'i OP 1943-44 

DlIl'ing XO\'t'lll)J('I' HH:~ Ihel'o W('l'e two p('l'iods or :fl'('ezing tCllIper
utUl'l'S (table 'j), The minimum tcmpel'lltlll'es from November 9 to 
13 I'Ilnged fl'olll 30° to :3~0 :U', Illld from No\'elllbl'l'17 to 20, 28° to 32°, 
1.n Dl'('('lnbl'l' tl\l' millimurn tt>lllpemhll'e 011 tlw 12th WitS 32°; it ranged 
r1'01l1 2:1° to;H ° ft'()lll Dl'Cl'lIlbcl'l(i to ~O; and was 30° Oll December 31. 
On DN'l'Il1bl'l' i() tim 11'1llpt'I.'ntUl'c was below ::30° rOl' abont 8 hours, 
amI on D('('('mLwl' 17 and 18, fol' n to 12 hOUl.'H, In .JlLnullI'y 11)4,.1: tho 
mininllllH tt'lllpl'ratul'c :fcll to :n° on the nth, 21)9 on the 1,Oth, anc12!)0 
on the lUlh, ' 

I'I.A:\ OF I~XI'EHI:\II~N'1'ATlO~ 

..\s a 1'(,~lllt ot' t.hn i'1'N'zillg' (('llqWl':ltltnIS of ~O\'(,lllbl'l', pads of tilt' 
It'an'!:;, llIost of (ht' (Pl'lllilllli )JlI<is, alHl a fl'w of the lIppl'l' l"Yl'S wel't' 
illjUI'l'(l 01' killl'd, Lull' in NO\'l'lllb('I' 80mI.' of the Hppl'l' l'yes began 
to gl'rlnillatC', I t \YIn; d('('idNl (0 study the l'fl'l·et of Hueh germination 
and of growtl, of sprollts on SUl'I.'OSP COlltpnt of such CllIH1 ,\'Ililn stnnd
ing nnhnn'pstl'cl in till' lipId, 

TIll' ('Hill' 11 s('<I 1'01' obsl'l.'\'illg' till' dl'gl'l'l' of illjun' a1l(l for (']wmiclll 
HllalYBis ",liS plnntl'<l TOI' till' plll'pOSt' 01' Btutl,ring {he rate of lllllt:nl'll
tion (fOI'llllltion of SIl('I'ose) but: was not IIsed fOI' that pUI.'j)ose, Th(, 
planting wnil ill'l':l1lgl'd ill 1'l'plic'nLl,(l thl't>c-l'oW plots, HO 1'l'l't long, ill 
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'l'ABLE7.-Maa:i1num and minimum temperatures alld 1"!tintalZ for pel'iod Novem
ber 1, 1943, to Janllal-Y 11,1944, at the United States Sligar Plant Field Station, 
~~k 

Temperatures Temperatures 
Raln- ------- Rain·Dilte DateCall fallMaxl- Mlnl- Maxi- Mlnl

mum Ulum 'mum mum 

----- -- -_.---- 
0 0 0 0L ________ 1943 , P. F. Inche. 194~ F. F. Inche.Dec. 11._________________Nov. 8,' 60 65 l\32_____ • _____________ 12__________________----ii~ii23___________________ 85 64 13__________________ 72 32 


--'-ii~9:i71 59 72 47
4___ •• ______________ Boo ________________ 
5___________________ 76 45 15 __________________ 64 146 1.46 

6___________________ 85 47 16__________________ 40 39 .10 

7___________________ 80 64 -----:85 17. _________________ 44 24 

8___________________ 70 68 49 23
;\8. ___ .. _____________9___________________ 59 39 56 23
10 ______________ .... __67 31 63 26 


6S 32 68 31
10_________ •• _••_. __ 2·L_ ..._______ • __ • __
1 L ________ •________ 21. _________________ 

12__ •_____________ •• __________________ 
69 30 22 tiS 42 


73 31 75 49
13_______.._________ 23__________________ -----~ii373 32 55 49
14.. ___________..___ 24 ___________ .._____ 
15__________________ 74 40 56 ·10 .92


25 ......... __ .. _________ .. _

16_.._______________ 77 51 26_____________ ...___ 47 41 


70 48 58 41
17_.._______________ 27 _____________.. _ ... -----~ii3
18__________________ 63 32 28__________________ 70 42 


67 28 59 48
19_____ ..___________ 29 __________________
74 29 43 37
20 __________________ 30. __ .._____________
78 30 58 39
21._________________ 31._ • _______________
78 33 67 30
22___.. ______________ 78 38 

73 42 til.J.I
23 .. ________ • _______ 

24 ....___..___ .. ____ Jau. L ___________________
25..________________ tiS 42 66 41 .02


2____________________64 36 3____________________ 68 52 1.02
26.. _________ .. _____ 71 34 64 45
27 ___ ..______ .._____ 4...._. ______________70 44 63 34
28..________________ 5____________________ 

20..________________ 
 73 52 .11 70 41
6_..____ "_________ .._59 55 57 39
30__________________ 7____________________ ....i~8267 49 57 42 
___..._______ 8_________..___ •_____
'J)ec. 1...... 7"j 34 9..__________________ 48 46 

" 78 60 10.._________________ 51 31
3::-:':-::::::::::::::: 75 61 60 25
4__ .. ______.._______ n ___________________

72 62 64 43
12___________________5. ___ ... _....................... _ 70 56 60 53 ----3~i8

U. _.._____ • _____ ..__ 13___________________ 
7____ ••_____________ 77 62 .63 14 ___________________ 51 50 .81 

8______________ •____ 80 63 15_._________________ 45 42 .09 

9-- _________________ 81 61 10.._________________ 52 36 


82 63 65 29
10.. ____ ..._••••____ 17________ .._________
82 GO 69 36 


I Readings on December 14 were obtained from records at the Southdown plantation, which is adjacent 
to United States Sugar Plant Field Station. . 

five tiers with a plot of each variety in each tier (fig. 1) . Two tiers of 
plots 1 and 2 were selected on which to make observations on extent 
of injury to cane and to obtain samples for chemical analysis. The 
plots were divided into four sections of equal length along the row 
(fig. 2). 

In order to obtain a detailed picture of the degree of injury, three 
sets of samples were selecb"d for examination: (1) On November 2i, 
10 stalks were selected at random from each of plots A, Co. 281; B, Co. 
~\)O; 0, C. P. 28/19; and D, C. P. 34/120 (fig. 1) ; (2) on December 6, 
.~ stalks were taken at random from each of the sections of rows labeled 
~o. 1 in tier 1 (fig. 2) ; and (3) on December 9 this same procedure 
was followed. for tiel' 2. 

Initially the plan called for chemical analysis of 3 25-stalk samples 
taken from each plot in tiers 1 and 2 at the beginning of the experi
ment (December 1) anci at 3 successive periods of time. The first set 
of samples (6 samples of each variety) was to be taken from section 1, 
and the second, third, and fourth sets from sections 2, 3, and 4 (fig. 2). 
This phm was followed for the first 3 analyses, the last of which was 
made Decem bel' 22. 

• 

• 


• 
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FREEZiNG 'l'EM.PERA'rtrRES ON SUGARCANE 15 

• 

INCREASED PLANTING; 


CANE HARVESTED BEFORE NOVEMB.ER FREEZES, 


~ 
f/) 

0 0 
CJI 
.... -N 

TIER I TIER :? U) 
.... 
'It 

( PLOT A \I PLOTt;· ',\ PLOT C PLOT 0 It) It) 

a: a: 
0 ci• I I I I I 1 I I I I 

-

C.P. 261\9 Co.261 Co.290 C.P.28/19 C.P. 34/120 

C.P.34/120 Co.290 C.P.28/19 Co.281 C.P. 28/19 

Co.281 C.P.34/120 Co.281 C.P.34/120 Co.290 

I 

Co.290 Co.281 

I 1 I I 

• 
j,'IGURE 1.-Diagram of rIots planted October 1942 from which the cane used for 

observing injm'y lIlal making chemical analyses was taken. Ench plot con

sistjld of 3 rows SO teet long; 4-foot pathways between plots. A, B, a, and D: 

Plots from which cane was taken fOI' Initial exumination of degree of injury. 
Tlel's 1 and 2 include the plots of cane used. for studying injury and making 
chemical analyses. 

http:NOVEMB.ER
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. 

4 I 3 I 4
~ •

I 3 .. 4 2 I 


3 I 2 2 .. :l 


.. 2 3 J 3 2 

Co.281 Co. 290 


2 4 I 3 I 4 


I 3 4- .. 2 I 


:3 I 2 2 4 3 


4 2 3 I 3 2 

Co. 290 C.P. 28/19 


2 4 I 3 I 4 


I 3 4 4 2 I 
 • 
3 I 2 2 4- 3 


4 	 2 :3 I 3 2 

C.P.341120 Co. 281 


,2 4 3 I 4· 


I 3 4 4- 2 I 


3 I 2 2 4 3 


.. 2 3 I 3 2 

C.P. 28/19 I C.P.341120 

\ A ~____C~/\I..._A___~;-__C--,/ 

TIER 	 TIER 2 


'FIG'L,:E !!.-Din~r:ull showing the e\i"isiun of tltn'l"l'I)W plots of each \'at'icty into 
s~ti()ns to ohWin cOlUp:l1':thle sllcces~in~ salll}JI(\,> 1'01' chemical an;llrsps. 'l'ht' • 
snmples for fIl'st, second, llllei t!lirll nIlHI~'scs CHme from sections l, 2, und :~, 
res[.lectin~Jy, of cncll plot. The slIlllples f!H' tIl(' iout'lb, fifth, lind sixth an(tlys~s 
callie from scct.il)u 4 Of ellch plvt. 



• 


• 
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Because of the seVere ft'eezing temperatu('es of December Hi to 20 
(tablei) I which practicllily killed the above-ground part of fhe ('ane, 
the plan WllS modified so as to follow the course ot deterioration in 
badly frozen cane, Rection 4: of each tier and variety was divided into 
3 subsection!:), The size of the snmple wus reduced from 25 to H stalks 
for the fOUl'th a11ldysis (December 30), and to 10 stalks for the fifth 
analysis (Jalluary 10). These. samples were obtained it'om subsec
tions 1 and 2. Only 120-stalk sllmple (colllposited from cane in sllb
section :n of eaeh variety was used for the sixth and last analysis 
(.JanuIIl'Y Ii). An extra.lg-stalk sample of each variety was seleeted 
by taking stalks nt ramlom from the various sections tllld subsections 
on each of the .~ date,s. on which !I1Hdyses were made fo110\\,1nl;;' the 
sC\'(.'l'e temperatures of December Hi to 20 (Decembm' 22 and 30, .JtlllU-
11I'Y 10 HIlI1 17). The stalk;.; of thl's\.' SllJllp](';.; wcre spc,tiolll'd into ~ 
cqual1engths, and the top, middle, and bottom thirds (tops, middles, 
nnd bottoms) analyzed sepal'ateiy, . 

EXPERIMEXTATAL DATA 

The tlegl'ee. of injury that re:mltl.'d honl the freezing telllpel'atul'es 
that ocelll'l'eel (lm'ing XO\"llll\bel' is shown in table S. The leaf injury 
was estimated; till'l'(!fore. til(' \'Hille,.; given im'oh'e ('onsiderable errol', 

'l'.\IlLE S.-Injury to slandin!} ('(11/(> of fOllr "/"arictics of sugarcanc c:rposell to 
fr('('zll1g /e-II/I)(.'I·II!U/·('.~ /"(I/!gillg trom 30° to 32° F. (No,pcmber 9 to 1.'1, iflcll/lli-vc) 
(11111 28° to .'12° P. (Not'('mbel'17 to 20, inc[1I8ke) , 1948 

'rerlll ital bud I Eyes 
,-------------.:-

Injured 
I ·Stalks 

f)lIt~ I l~pM' ex· 
l'xtUldned!ujurYi alll· 

. ine« <:'" :::::::: E.=: <. 
t ~ 

]:. :; :- , :: 
~ <.. C CT: ;; <F. ~ e I E- If. 

'rotal 

'rotal. 

,{~o\"~ 2'i 
C. 	P. % IV. DcI'. 11 

!lec. U 
...- ..-------- -.......-... ~---~,--- ---.-'--,--- 

'I'otil\. •.. 3-1 -I ~ , 9: HI 610 :lG2· Ii-! 84 
70 .". """::~o ~-·1·~ .::;;..;;;;;: ::-,,-~.:.;"! ;:::'~-:-o'~ ~::-="2"'-:f:'~"~-n' :~~oo -i-,~-:; - IfJ'- ~":;::;..,;o

1:\""0'''. ~i 
C. P.3U.'(I.. rg~~: 8 '2 l' ·1 3 0 :J 1 2'~" I ,;;9 3~1 -, 

50 12 1 0 ·1 0 ·1 3 218 lSI 22· 1:1 

'rota!. ... 	 5 o {J i 10 02'~ i 51:1 75 f 34 
T ) 

-~---- ..... "' .-.-"-----~-------------....:-----
I Other lhnn Wl!I'rt:'- th~ t~rtl!h1l\l bud~ wer(' sound 01' <lI'tlll, tlw tll'!:rt'" of Injury is onl~' 1\ rOll~h I'Still\lItc 

bNwren (h~SII (Wo !'ltrl'lUes. Judgltll'lIt fl'j!'lrdlUg 1111' dl'gn'1.' M injury limy .hl(1 (rOIll tillle (0 lilll!', ('5' 
p"rhlly {rOIl! om' dalr 10 nllothrr. Wbcr~ tlw !lltfen'net' In thl' (Iegrcc Of injur~' is lnrge, hl)W(,,,,'r, II salls· 
(nctor~' dJsclUt'CiOfI (,<\lI bll \lnrwn. 

838068-40--3 
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To reduce such en'Ol" to a minimum. howev\~l', thc degl'ce of leaf injury 
of each vat'iety was ('(\Illpared directly with each othf'l' 011 each of the 
date~ 011 which tIl(' e:Ull' '\\"as ('xtlmined (:No\'em!Jer ~j and December 
DJ, The e,.,tinutted injm'y or all \'(\I'ietil's was ~l'e:lter on :No\'cmocr ~i 
than Oil December D. The greater exposure of plots (il, B, 0, nna D, 
fig. 1) :trom which the cane \'in:; l'xnmined Non'mbel' 27 pr-ubllbly 
aC(,Olluts for thiR difference. Leaf injury on both dntes waS gl'enteL' in 
('0. :Wllltlld C. P. ;~.J.l:!() than ill ('0. ~Kl and C. P. :.?H,ln. Data on 
leaf injury and. death art' !lot RO (it'flnite 01' t'O :let'III'ale flS tho:,e 011 
tel'lltillaL btlll iujut',\' and dCtlth. _h llotNl bt,tul'c I{)). leaf injlll'Y is 
1I0t nel't':;stll'i Iy all nl'('Ul'U Ie iUtll'X to til(' dl'gl't'C 0 f I(,I'lI~i na I bnd a lid 
('ye injury. 

If one were to j lILlge Iw ttl(' Iltlluber of tl'l'IniuaL bud::; that p:ieaped 
injury, Co. :.W() wa::; tn()l:i~ Sl·\·!:.'I'ply illjul'NI than tIll' ot.her ,·at'ieties. 
On till' ba:;is of the llllmo(,l' of termillal bttds Imlily illjul'pd ilnd killNl, 
howe\'eI\ Co. :WO l'anks dosel:!' with Co. ~~ 1 and C. 1>. a·I:/Li'!O. The 
C, P. :H/l~O ,'ul'iety ,:;howed more termillal buds killed than Co. 281 
uml Co. :WO, and C, V. 281U> Bhvwed the greatest number or tel'minnl 
buds killed. 

C, P. :UVlD showed a g-I'eater number of badly injured llnd dl'lld eyes 
llnd a flit' greater lllllllber or killl'd ('yes than the oth('l' \':tI'it,tie:'. Co. 
:!DO showed till' SIIlHIIl'st Ilttmbet' of l'Yf.'S killed, out n gL'eater Sum of 
PyN; injured ilnd killed tlwn \'Hri(,til's CO. 2S1 alHl C. P. ;~V120. 

The dahl rpbti\'e to tl'l'Il1inal butts nnll eyes indicate that C. P. 
:!8/t9 WIlS injured more than the Otlll'l' varieties. The calle of 
C. P. 2S/1!) WaS not SQ tnll as that of the othel' varieties. It is possible 
th~lt this fa\~t may aN~ounr for the grealC'l' damage to this Ynl'iety, 
beclluse the Io('ation a f the coldest ail' in:t canefield scems to be govemed 
by the heig-ht of the cane. 

Although at the outset of the experiment one or two eyes were 
ob:ieL'vecl to show. the beginning of germination, sprouting waS not 
obst'r\'ed in any of the sampl{'s t'xamined for injury. 

During the pel'iod from December 1 to 15, aU varieties showed nn 
i nCI'('fISe 5 in Brix, sucroSe, and purity (table 0 and fig. 3). 

The .gT('at('Rt inC'I'l'lISP in n..ix, :.U('I'OSl'. and pUl'ity occlll'l'('(1 in Co. 
281. Tho. increase in Bl'ix was slightly greater ill Co. 2~1 than in 
C. P. 3V120. If these y:t!ues (Ire significantly difl'crcnt, they in{li
('ate that SUcrOse wasfol'rned mom rapidly in Co. 281 than in C. P. 
!H/l:W. The im'I'pit>'C in Bl'ix: was about the SlUne in C. P. 28/HI :wd 
ill CO. :W(), but the illC'ren:;c ill R\I('!'O:iC was slightly ~I'Catel' in Co. 2DO, 
l'('sUllin,!! in a ~omewhat highrl' increase> in purity in Co. 200 than ill 
C. P.:!"i W. Tlwsl' diifl'I,C'nt,(,s aJ'{' !lot (,ot'l'eiatt'd wH.h the deg:ree of 
injllry as IlIt'Hsurl'd by till' \':tl'iolls symptoms. On the haRis of the 
(',\t('111 or 11'Hf injuI',\'. Co. :!Sl an(\ C. P. :2.'1 l!) sl101Il<1 hav(' shown the 
gl'Nttp:-t IllllllU faetuL'p 0 f sugtU'::;, whieh probably arc responsible for the 
i!IlTl'll:-P in Bl'ix. .\JlIong I Ill' \'al'iNip-;. Co, ~Rl :;howecl the greatest 

".\ similar itWI'I':tsp in t:l'ix. atul Slt('l'(1~(' 'IVa;:. ohs('r\'!'\l lwtw(,(,11 D('('PlIllwl' 3 
IIlId 17 ill PllfIi' "e "PI'('It \'lll'iPtleii «'0,281, Co. 200, C, P. 32 l :.!(](j. (', ", :J.I 'n:;, 
(', P,:H l:m. C. 1'.::n 1, :lnll C, 1'. :~7/\) l!;r()win~ in S;lIl\ly laM (B-i>-R, fig, {») 
111 Ih!' stntioll. T1!prt· W:lH nil i[J('rt'll:;(' ill purity in nil Ih('sp ·varil'ti('s px('ppt 
(' I',;" 1 l;{H. ~UtIidN\t tim£' hn~l lIot l'hlPS('d hNw\'('1l D(,N'mhl'I':J;j nnti 17 ill!' thl' 
fnit iation or d"INPriollR ('hH1lg!'S liS a l'('Sult of the fl'p('zing temperatures or 

.1 1\'('l'lII\1l'l' lH lIll!l 17. ({Tl\lmblished llnta.) 
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17, 1!H4. in ::Ianding ("lilt' of [UUI' \'udPlil'S injured b~' freezing lellll}emtul'es', 
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TABLE !).-CIIIIII//esin Br;JJ, alJIJarent Iflll;:rose. aplJarerll pllrity. arid acidity in 
Iftanding Clllle oJ four t'arielie.~ eIl'IJO.,ed to free::hlg tempera tIl res of November 

and December 19.$3, Ilne( Janu(lr1l19,$-j 


, I !1 IOnln(+)orloss(-)ln- Totnl •
Durn.l I ' I' . -,--- lIeMIIY
I ' I (0. t N' JiliN 

Vw-Iery nlHI dntc o(lIl1nly~[~ ~lo;.~~. Dr!,. j$lIcroso, Pllrlty C " ! ! Nn?U ClI!rlle· 
men! ! ! I ,. I1rl.: I$ucros." I'urlty 16"c~. tlonI j I JlIll~'1-·------'------r-I--'-i- ------

Co. 2S1: Dav. Dtqr"t~ p,ret.nll Dtgru.. PtTctnt Ce. PtTun/,
Dec. I, 11113.......... ... 0 17.4~ H. n !!-I. 7 • tl~ 
O"C.15, 11»3............ H IK2S IUO 8tH '+0:85' '+i:03' "+i.T "'i"":iO' 62 
[lee. 22. 11»3"••••• ".. ... 21 17.46 i 15.12 86.6 +.03 +.35 +1.9 2.88 57 
D~c.30,I!H3 .... ,........ 29 16.r., I 1'1':"1 !l(l.;l -.77 -.-Ill +1.1; 2.87 54 
Jail. 10, 1\1-14 ........ ,.,., 40 15.U2 f 12.95 81.3 -I••~I -1.S2 -3.4 3.91 55 
Jim. 17, 1914, ••••.• " '" 47 15.0-1/ 11.52 I 71i.t! -2.39 -3,25 -8.1 4.90 50 

Co. 290: • 
Occ.I.II»:!. ....... , .. ; 0 1 Ift.tVII 1:\.:12./ SO. 2 65 

Dco. 15. I9-I3 ........ " .... !' 14 1 •• 15 i 14.(~) i 81.6 "+:55' "+:iiS' "+i:~' ·"2.·f.o· 62 

Dee.2'~. ll..3 .... , .•• ,"' 21 Ifl.95! 13.98 S2.3 +.38 +.f06 +2.1 2.97 61 

Dcq.3e.l!H3.............1 ~g 15.91 1~,93 81.3 -.~9 -.39 +1.1 :1.06 6:1 

Jnn,10.1I1H. • .• f -10 15.38 11.97 77.5 -1.2'~ -1.:15 -2.~ 4.8.1 M 

Jan.17,19H e... . ! 47 15.H 11.68 75.6 -1,16 -1.61 -4.6 4.30 57 


C •. P.28/19: f 19./i'1 

~~~: :5~~k.::~ . : I~ :''0.:1:1. IU~ ~j "'+:00' "+~f'2' "'+:u' '''2:80' ~ 

O(;~.·!!'~,II»:L.... ., ?,gl ..i 19,'111 ' 17.07 I 87.7 -.:H -,191 +.4 3.12 48 

Dcc.:IO.11»3.... . j _ 18.31) Ib.a.'! Fil.6' -1.~7 -1.41 -.7 3.34 53 

Jun. 10. 19-14 ........ , f 411' 17.10 14.471 S.3,~ -2.:17 -2.79· -4.1 4.27 46
1
Jun.17.1914 .. , ...... ·17' H,9911O.1O! 6i.4,-~.7R -7.lIij_Io.9/7.:1O 311 

C. 1',34/12'1: I I I I 
Dcc.I,I9-I3........ '" o! 17491 1-1.68 8.1.91' ••• "/'" ................. '.. 59 
Dec.la,11I13............. 14 IS.2·1. 15.43. !!-I.1l +.75 +.75! +.7 2.50 M 
Dec.22,I9-I.1 '" •...• 21 17.:151 1143•• 41.71! 5;,1,1' -.14 -.21 -.5 3.18 54 
Dec.30,I!H:I........... 21J 16.16' 81.1: -1.33 -1.(,7 -2.81 3.14 55 
JIIII.IO,11»4 ... ' ..... '.. 40 1.5.92! 12.52 78.6.-1.57 -2,W 1 -5.3 4.13 51 
JIlII.17,19-I·I. ,17 15.54. 11.68 75.2 -1.05 I -3.rA)· -8.7 ~ 4.45 52

I : I •amollllt of sucl'ose fOl'lnation and C. P. 28/19 the least. It is true 
that C. P. 28/19 showed more termilllll bud llnd eye injury than Co. 
281. It is bel im'ed that if these differences are significant, they re
sult from YiLL'ietul differences rather tlmn from differences in freezing 
injury. 

These data (along with those cited in footnote 5, p. 18) sho".- that 
cane subjected to a ruther hi~h percentage of injury and killing of 
leaves and terminal buds and limited eye injury and killing by freez
ing temperatUl'l's may. limIer iaYol'llblc conditions, manufacture su
crose. It would be interestinp; to know if there was an increase in 
the quantity of SllcrOse in cane dUL'ing the 2 'weeks preceding December 
1. There is some evidence (1) that temperatures at 01' sliglltly 
above or below 32° F. may cause a temporttry cessation of sncrose 
formation, but this may be resnmed later under favorable conditions. 

Following the period of freezing temperatures of December H; to 
20, Wh1C'h killed most of the above-ground part of the stalk, a decline 
iu Brix and suc'rose OCCUlTed in all ynrieth>s. In Co. 2!J0 the loss of 
sucrose between December 15 and 22 was not si~nifkant :md the loss 
of Bl'ix waS small (table 9; fi~. ~l). The loss of Bdx and sucrose in 
('0, 281 and C'. P. 28/19 continued at about the initial rate between 
Decl'mber 22 and .1anual'Y 10, whell there. was a marked 1n('rease in 
ratC'. pnrticlllnrly in C. :p, 2S!Hl. A loss in B"ix :11u1 SU(,,'ose was 
notiecnble, in Co. 290 after DN'ember 22 and contin\lecl at ltbout the 
same rate until.Tanuary 10, when the rate was sliglltly l'(.'tanled. The 
loss of B"ix and Sllcroso in C, P. 34/120 was l'npid, b('ginn1ng' Decem • 
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ber 15, aithoull"h there was a slilvht retardation in rate followillll' De
cember 30. BeginnilllT DeccJllb~r 15 and continuing until Dec~nber 
30 the rate of loss or Brb: and eVC'1I the Joss of sucrose was greater in 
C. I~. 34/1:20 Ilnd C. I">. 28/19 than in the two other varieties . 

.Between December 15 and :2:6 the purity of the juice increaseu 
slightly in Co. 290, remained prllctically constant in Co. 281, and de
clined slightly in C. 1). 28/19 and to a greater degree in C. P. ::1-1/120. 
The purity remained pL'uctically constant between December Hi and 
30 ill Co. 281 and showed a slight decrease in Co. 290, but the drop in 
pm-ity becanle pL'ogl'essJ\'ely gl'ellterin C. P. 28/19 Hnd C. P. 3#l::!O. 
FoUowillg December 30 the rate in drop i11 purity becHme gl'eater ill 
all varieties except C. P. 3·~i1:W. Between JalllHll'y H) and 17 the rate 
in drop in purity incl'easecl in itll yat"ieties. It was \'C1OY pl'onollnced 
in C,lJ, 28 II) and mu('h greater in Co, 281 than CO. 2DO. 

Up Illltil Jal1Ulll'y 10 the behavior reiatiyc to Ch!lllgl' in Bl'ix, s.u
('lOSe, flnd purity WIIS similar in Co. ~Sl and CO. ~\lO and similar in 
C. P. ~S. l!) lI1\d C, 1). 3V120, The rntc of inC1'CtlSL' ill acidity WilS 
rrmtiuai. .ft-om Dct:cmbel' 15 until January 17 in CO. ~~I, CO. 2UO. and 
~. p, 3,1:/.1:20, and in C. 1'. ~8i 11) bl't wcen DeCl'l11ll('l' 15 and .Tanuary 
10, when it increascd rapidly. No llillk-ulty was ('xpl'l'ielll,l'tl in filter
ing-tile juice until .Jlmltar}, 10. 

Tht, l'llpid loss of Brix and sucrose, the mailllelllUH'C of (t l'elati\'(~ly 
high punty, the slow increase in acidity, (lnd the absence of filtering 
diJlicuitit's of juic(! al'C eharllcte1'isti{'s of alcoholic fermentation (5, 
f), It conditiO!: associated with cane that closely approaches 100
pel'eent killing of the tissues of the shtlks. This type or fermentation 
appeared to be dominant until Dcecmbe1' 30. following- the c1amagiJ1g 
tempcL'lltlll'c$ of l)('('elllbel' tG to ::W. Followill!! Dl'C't'IllbC'l' ;30. 1'C1'111C11
(ation l'ausetl by L( 1l('OllONtOl' lJl(wentcroidc,y \ Clenk.) V. 'l'icgh., 01' 

gum forlllation (4·, 0, 9), was eyident by January to by the mon' 
rapid dl,tl"I'iol'a(iol1 and. thl' dilliculty l'xperlellccd with filtering of tilt' 
juice. 

On the basis of the dl'letC'l'iolls ehallgl'B that Ol'C'l!l'l'ell up until Janu
ary 10 as it l'C'snlt of the 'rn'('zing" tC'lnppratlll.'('s of })c(,l'l1lbcr 1(i to 20, 
C. P.2'\ W lind C. P. g,l· 120 \\"('1'(' illjur('d morc than Co. ~Hl anti Co. 
:!\)ll, Thl' bl'lmdol' or lhe 1I1(,l11bers of' ('(teh \lair of Ynl'il"ties wus n'l'Y 
:--jlllilnl' (fig. 3). Be(:w('{'n JanU:l1',Y IO Hnd 17 the din'(,I'Pll(,('S in be
11;1\'iol' of the yut'iOllS vltl'ieties ca;;ily may hayc ul'iSl'll i1'om ul1C'qnal 
\'XpO~IH'(' (0 th(' fn'l'zing- t('lllpl'ratu1'e (~5v F.) of .January 10. Sam
pling also Illay han' UN'll It fal'tol': bct'uUSl' only. Ol1e ~alllpll\ of enell 
nll'h'!" WIlS ll:5ed .Jall11Ul'\' 17. In anv ('lise these chnn!!l's in rate W('1'O 
lIlUdl 'hU'gl'l' in Co. 2t{1 mld. C. I~. ~B/iu (him in the othel' two Yal'ieti('s. 

'I'll(' ('OII1'S(' of (h'\l'I'jol'ntioll in t11(' top, lllilldl(', :nul bottom lhil'll of 
lit!' stalk was silllilal' to that ill til(' wholl' stalk dul'in[!, tlH' p('l'io(l 
Ile{\n'Pll De('('l1lbl'l' :!~ and ;10. TIl(' Bt'ix nnd S\l!'I'O$C <l('c1incd, but 
I ht' drop ill pnl'ity wa:-; ;;light t tahle HI). TIl(> !oP part of thc stalk 
Ilf nil fOUl' Y:ll'it,tip:-; :,hOWl'd fIl! iI11'1'(\II::(' in ucidity. Thl' mi(hll(' 
~!'('ti()11 0 f Co, ~.., L CO, ~H(), and C. p, ;H'l:20 :-;ilmrPll 'illtiIWI'eas(', bllt 
Co, 2HO and C. p,.:J.I 120 Jl'''~,tban ('0, :2~1; tbl',lllhllll!\ pa!'t M C. P. 
:!I..( 1\1 :-;\towl.'ll llll 1lit' I'(,HH'. 111(' bottoll\ lUlI'( of all ntl'IC'{J('fj ~ho",('(l 
110 i111'I'(':\;;l' lllllil aftt'1' D('('l'lll\)C'l' an, .Hi the:;li dlallgCS lend to 
1)('('on1(' 1ll0l'e Pl'OllOUll<'pd in t.hl' ~\l('('p('(Hllg PI'I'jO(l;;, Pl'l'\'iol1s 1'(';.;ult:-; 

hayp nlso ::;hown Ihn! tlw!'l' eitall!.,:'ps \\'{,1'(' gl'('atl'!'t ill thl' tops, }(';;;; ill 
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'l'.AllLl<: I O.-CIW11!lCS: in Brix. apparent sucrose, apparellt purity, alld acidity in the d(fJercnt parts of sugarcane stalk of 4 varieties while standing 

in the field r,xposed /0 freczi,tg temperatures of November and December 1948 arid January 1944 ~ 
n 
>'Tvp Jinrt of sugllrCtlno slnlk M itldle llart of sugrcnnc stalk Dottom part of sugarCtlDO stulle t" 

I. I ---.~---~.-~--~-------.- ~ 'rotal· I! Totu! I' J I 'rotalIrnrlrty 1)(11<' uf IUlul)·· • U(:ldlty Iaci.dltr • . ; ucldlty t" 
sis (0.1 N :uloo (0,1 N I Juice (0,1 N Juloo t" 

l.':lII uri.: ,Sucrose 'I'urlty NaOU estral>- Drlx Sucrose I'urlt)' INuOIJ '\ !'xtrac- nrb: Sucrose Il'urlt~' tNaoll cxtrul> 8
tloll'I ~ ~ !.~ ~ I ~ 

_ .• _ ~______,____,_________ JUICC)~ ___,_____ _ __I Juice) 1____________ , Juloo) ___ 
• 10 cc. 10 (c. , 10 ce. Z 

<D 
<C 

DtQTtt.• lptrttnt I Cc. IPacell,1 DtQrtt~ 'Perunl iCe, Perull/ DtgTttl Perctnt Ce. PtrunI 
1)I'C 22,JU{3 16.IH !2,:ln ii.n :1.:1() 49 li.ll2 15.00 81.1 2.~5 49 111.42 17.02 87.G 2.00 MI1C().28l. .1{Dec. :IO,JOt:l /15.10 11.58 itl.7 4.10 61 f 17.10 14.117 87.6 :ti5 59 l7.62 15.\14 OO.S 2.00 66 ~ 
Jnll. W.IUH H.2~ !I.3(J Ilr..a r..roQ M 15.:19 12.20 79.313.45 00 16.m 14.3(J !!8.3 2.00 68 
JUIl. 17,I9U 13.74 7.65 55.1 S.80 M 15.29 10.92 71.4 5.55 5U 16.19 13.90 85. 9 3.05 62 rr. 
J)(!c.22,1943 14.84 10.56 71.2 :I.m [,7 17.tH 14.(14 S!!.4 ;)./)0 68 18.42 16.21 88.0 2.40 57 

CO.2\IO.. • ........ I{J)CC.:l0.HH3 14.!KI 9.85 70.4 4.10 .'iI) 15.00 l:!oll:! 79.4 :1.15 59 17.27 15.3(J 1l8.6 2.45 67 t:1 
Jun. 10.IOU 1:S.;J4 9.00 67.5 fd5 01 16.~ll 11.80 75.7 4.00 66 11.09 14.60 85.4 3.16 61 l.':l 
JUIl. 17,IUH 13.39 7.00 62.3 9.20 68 15.39 1I.3(J i:!.4. 4.10 68 16.111 14.68 !i6.a 2.65 lit 'tl 

~ Dec. 22.1fH3 18.27 H.8G SI.:I. 3.75 45 19.52 17.17 88.0 3.05 49 19.82 11.90 90.3 2.65 63 
C. 1'. 28/I('.........................! Dec.:!O.l114:1 10.80 1:1.01 71.4' 4.60 M 1'.n 15.34 80.3 :~.~ 51 19.02 11.24 \/0.6 -2.75 49 

{JIIIl. 10.11144 15.49 lI.iO 15.5 5.i5 5'J 15.!lIl 12.\/0 SO. 1 4.20: 68 n.94 16.00 89.2 3.46 55 
o 
'o:l 

JWI. 17,I9H 11l.!H 10.20 61.:1 Ii. 15 36 17.111 IUi5 G1.8 5.1j() I 33 'J8.62 15.35 82.4 4.70 66 
:.

Dec. 22, 11143 14.49 9.61 60.7 3.65 55 17. Ot H.04 82.. 3.00 [.:I 18.52 16.52 811.21 2. 3(J 52 C"lC. 1'. ;H/I~~L. IJec. 30. IIH:! 14. UO 9.33 66.0 4.75 55 16. 10 12. 81 79. /I 3. ro M 17.62 15. i5 8ll.4 .2.25 49 !t! 
{J!UI. 10,1944 1:I.6'J I!.SO 62.1 6.00 66 15.74 12.00 76.2 .. 40 63 17.89 15.00 M.1l 3.05 4g 0-; 

JlllI.17.IYH 12.94 7.45 h7.6 6.65 51 15.14 11.M iO.3 3.15! 59 16.89 14.62! 86.0 2.75 M n 

~ c: 
!t! 
l.':l 
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the the middles, and least in the bottoms in badly frozen cane (9). 
The degree of injury may be such in the upper part of the su~arcane 
stalk as to permit alcoholic fermentation and gum formatIon, al
though the lower part of the stalk may be only slightly injured or 
perfectly sound (9). The organisms responsible for either type of 
fermentation cannot })enetrate sound tissue. The alcoholic ferment
ing organism or organisms can p~netrate only badly injured cane, 
whereas the gum-forming organism panetrates only dead tissue. 

STUDIES MADE DUiUNGTHE HARVESTING SEASON 01-' 1944-45 

.FREEZING TEMP£fL-\TURES 

Minimum temperatures were taken in a shelter (3.5 to 4 feet above 
the ground) in t.he area in which the cnne studied was located (fig. 4). 
The minimum temperatures on November 30 and December 11, 12, 
13, 14, and 15 were 30.2°, 30.2°, 2{;.2°, 27.5°, 28.8°, Ilnd 24.0° F., re
spectively (tnble 11). On December 19 and 20 the temperatures went 
down to 30.4° Ilnd 27.8°. 

THE CAi'i'E USED 

The cane (plant cane) eXllmined for injury and analysis cume from 
blaC'k lllnd (0-3-F) at the station. The planting consisted of two
l'OW plots 150 feet long, buffered on one side by one row of Co. 290 
lind on the other side by two rows, one of Co. 290 und the other of Co. 
290 and two unreleased varieties. Qne Inmdl't:!d feet of each pair of 
rows were windrowed November 2-l, and the remaining 50 feet left 
;:;tnnding (fig. 4). The bufl'er rows also were left staliding throughout 
the perIod of experimentiltion. The cane examined for injury was 
taken ulong the rows of standing cane; that used for analysis, from 
standing cane at the j llncture of standing and windrowed cane and at 
tl. point midway along the row of standing cane. 

EXPERlMEXTAL DATA 

Although the cane was not examined critically for injury between 
Xo"ember 30 and December 11, there waS no indication that it was 
injured by the 30.2° F, temperatlu'e of November 30. 

In cane collected December 14 (table 11) there was considerable 
\'lu'iation in the extent of terminal bud injury. All the buds in C. P. 
:~G/l 1Yl'l'e :::ound, but none l'emnined sound in the varieties C. P. 36/85 
and C. P. 38/23. The total number of dead eyes indicates a similar 
('(dation among these varieties. C. P. 34/139 with two sound terminal 
hn<ls showed next tothe highest number (2.8) of dead eyes per stalk. 
C. P. 3S/2(j with only one sound terminal bud showed 1.0 dead eye 
pel' stalk. C. P. 29/120, C. I'. 3-l/120, C. P. 36/94, uncl C. P. 37/9 
with foul' t') five sound terminal buds showed 0.2, 0, 0.1c>, and 0.2 dead 
eyes per stalk. These data on differences between varieties are not 
!·e~tll'ded. as. signiIi~lU1t except p~rh:lI?S between C: P.: 36/1 and the 
oUH!l' Yanebes, partIcularly C. P. 3S/::!,3 and C. P. 3()/S:>. 

The temperature of December 15 was se\'Cl'e enough to kill all the 
terminal buds and most of the (',Yes. In cane collected December 15 
:lnd ('xamined Decemlwl' Hi, C. P. 3(;/1 again showed the least injury 
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~t.-\.IILl:: 1l.-7'cl"ltliual bud awl (/t'CI'(lDe 1tutn(JCI' of [(lfCl'Ill blllls (el/ell) 1}(!)' Iltlllk 
illjured, killed, (II' remaining ${)liltd itl C(llIe collected from fichl plots jOllOlVillfl 
fl'ee::illfJ Jcm))crlliul'CI! 0180.Z· 30.e·, 26.2", 21,S·, f?8.S·, (I/fd 24" P., NOl'elllbel' • 
30 (lnt.( JJeeembt'J' 11-15, 19,H' 

CANE COIA.liCTlm D";CE~lllEn Ii AND EX"UUN.EU OIWEMBT;:R 14 A~ro 1(1 

1,I [ 1!l.O •.9 i Iii, I 
1"11 10.(1
.S 16.2 

I ..'> 14.5 
2.11 It;,::, 
1. i' 14.11 
2.,'; Itl.U 

(.1,7J '. 12,U1:¥ I~.V 
1.1 1",,\ 

IOn tht; nlf;llt 0/ :OeCl.'ulhef H find. tllellloming a/ Dec\lmber 15 thtl (Ctllpem\Urc WtiS bdull' 30' r', for V 
lroUt:T. 

>01le~tnlk bor~d as\lQrtll\sIlIllC)) b~loll' terminal bud, 

l)f tIlly Or the Yal'it'lios, but in ('nn~ colledl'd D('('cmbl'(' ~() C. :P. ;W/l 
~howed mote injury than a number or Vllrietic;;. C. P. ;H;, ~J! .il\ which 
ti11 the tcrmil1ttl buds \\"('re inj Ill'cd or kill t' tl lind :\ !Hl11l1)('J' of ('yt'S were 
ldlled as II l'O$1l It of :f'l-eezi ng tem PCl'lltlll'es OQQUI·ting 1)(' 1'01'(' ])('('Plllbe(' 
li), ;;howed n fnirly ltu'ge 1I1l1nbcl' of Round eyes in calle ('olh'('jt't1 De~ 
('emb(>l' :W. C. P. ~\)/1:W showod lllllollerllte degree of injur,)' ill H1lIoL.,. 
Th('B(' (latn. Hlnstt·l\t(· llO'w dillicult it is to find :;htll'p djtl'erPlIl·t!:) in 
:->Ililc-eptibility of dHtel'(>Ilt \'adeties. 

trhe chcmit'nl ttnalyticul data. out::in(,(j ill (,Ollll(,l'tion with \'Ul·jOtil';;
( ' ';"'1 C ;)I\() (' '1> .)t) ,'j')() C P .) t rl')O' 'l (' 11 "(' '1 'I '. 1o. _X. o. _oj I ' ,~!,: '_, ' • vet:1 ... , .ll1C • • ,) IJ H )(J" ('( 

that there wcre 110 ;;Cl'iOllH changes in Bdx) sn<::l'osc) purity, pH) alld 
lU'id1ty in stamling (,(till' during :2 weeks fonowing th(~ :j'J'('eziJ1g ii'Jn
{ll'entut'cs of DC(!ClIIOCL' 11 to 15. These l'l'SU1tS a1'(' in h~n'mony with • 

http:EX"UUN.EU
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1:'WlC1U: ,1.-Dlagl'll111 of plots (two-row) used fOl' studying (reezlng Injury lind 
chemical changes during lOH: ",1, Lot No, 1, Iln~l B, lot No, 2, used In obtaining 
data recorded In table 11. 

those pre\'iously obtained un in sho,,-ing that as long as a small l1UI11

bl:'l' of (')'es l'Nnain ~ollnd. serious deterioration does not begin for a 
eonsiCl(,I'able pedod. 

STt:l)\r;S l\TAm: DL:Rl~G THE H'\IlVESTl~G SEASON OF 1945-46 

FItEEZI~G TE)IPEIlATURES 

Th('frel'zing temPt'l'atur('s OC'clll'I'ing at the station from November 
:!:3, 10·15, to JnntHll'Y :2, In·Hi, arc given in table 12. They were recorded 
at three sepnrate lo('atiol1il on most of the days. 011(' of the locations 
wassitunted 011 sandy land not far from Bnyou Black (Weather Sbt
tion, fig. j) :lIld the othel' two on black land about 1)000 feet away 
(C-G-1P alld C-8-1\', fig. 5). Th~ minimum temperatures in the black 
land were from ~o to -1.:2° F. lower than in light land, and there wns 
:;ome Yllrilltlon between th~' two stations on the black Janel. 'rhe durn
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tion of freezing temperature is given for most of the dates. The 
temperatures were at 32° and lower for longer periods than is normal 
for southern Louisiana. • 

TABLE 12.-!i'retJZ'ing t(jnlperaturcs anel their du.ration at the UlIUed States Sugar 
Plant Field Station at HOI(ma, La., dUrirtg the fall of1945 

Minimum temperutures nt- Length of 
time torn·W~athcrl,)nto pt'rRtu., was 

~~~~Ul C-6-Ff C-S-Ff at 320 F. and 
(saudy hllld) (blnck land) (black llUld) below 

1945 	 ° F. ° F. ° F. !'!our8 
Nov. 23........................................ 


24...........________................... _. ~ ·-·······24:0· .... ··..·24:6· fni; 

Dec. 	 1...___ ••••••_............................ ;)4 31.0 31.0 ..............

2.....~.._... __"'t ..... _ ...... ~!"'_ ...... ______ .... '"' __ ..__ .... __.. 34 31.8 31.8 .............. 

5......................................... 31 28.5 27.7 11.75 

6.. "' ........................................................................ .,. ............ .. 2.1 20.5 20.7 13.25 


32 30.0 29.0 8.00 
28 26.0 25.5 13.00 


17....................................... .. 28 23. 8 25. I) 13. 25 

20........"................................ 2~ .............. .............. 18.00 

21 ..... --.................................. 28 .............. .............. 16.00 


It:::::::::::::::::::::::::::::::::::::::1 

I The thermometer was locatcd In a standard wcather shelter on slUldy land ncar Bayol\ Black (fig. 5). 

, Q-6-F and 0-8-l<' Indicate dltYctcnt plots In black land (fig. 5). 


VARIETIES 

Twelve commercial, or formerly commercial, and three unreleased 
varieties of cane (standing plant cane) were studied. They are listed 
in tables 13 to 16. 

SOURr.:E oJ:.' CANE • 
The cane studied came from three locations on the station: (1) Sandy 

land (light land) (B-3-F, fig. 5) ; (2) black land (C-6-F, fig. 5) ; anCI. 
(3) a second location in black land (C-8-F, fig. 5). The cane in sandy 
land consisted of four to five repbcated plots of each variety. The 
planting was designed to study the rate of maturing of cane. The cane 
in the black land consisted of two· row plots of each variety 150 feet 
long. The plots wcre located side by side in two cuts, each of which 
had buffer rows of standing cane on each side of the cut. About 85 
feet of each pair of rows wcre windrowed November 21. The remain
ing cane was left standing. The samples used for chemical analysis 
and the study of freezing injury were derived from standing cane. 

S,\l\IPl.lNG 

In the sandy land experiment, 10 tops, including growing points 

(terminal buds), were taken at random from the tops cut off from 

stalks used in the maturity samples from each replication following 

the .freezing temperatures of November 23 and 24 and examined for 

terminal bud in) ury (table 13). After the maturity samples were 

selected, 5 whole stalks were taken from one of the replications and 

examined for eye and terminal bud injury (B-3-F, table 14:). 


The samJ?les from cane in the black land that were examined for 

freezing inJury were taken along the rows in st!U1ding cane (tables 
 •14: audIo). Samples for chemical analysis were taken of 6 varieties 
(table 16). Two 20·stalk samples for makiug the initial and successiv\l 
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FIGURE 5.-Locations at the United States Sugar Plant Field Station at which 
temperatures were taken and at which cane studied during 1945 was grown. 

analyses were taken from standing cane at the juncture of windrowed 
and standing cane, and 2 from midway the length of the standing 

• 
cane. 

FREEZING INJURV FOLLOWING FREEZING TEMPERATURES o~' NOVEMBER 
!13 AND 24 

As a result of the freezing temperatures of November 23 and 24 
(table 12) most of the termmal buds in cane grown in light land 
were killed (tables 13 and 14). No sound termhlal buds were found 
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in connection with whole stalks that were examined, except the two 
with tissue that were injured by It borer just below the growing point. 
(termjnal bud). 'I'he number of terminal buds examined in this case 

TAl:1LE 13.~Terminal bud injury in standtnfT cane 1 of cet·tain COIIl:1l1ereiaZ varie· 
tie& us a. res'lIlt of freezing temperatures' of November 23 and. 24, 1945 

! 'l'::;::;ldS 

I 'I'otnl I ~ 1 I' 1 D I KllIed by 
____~._" ._____.._-____~_~_~ eXUlninML.:.=-_ ~~~ 

Number Percellt Per:ellt Percmt Percmt 
C. 1'. 28/10 •• _....._..... ............................. 50 10.0 8.0 72.0 10.0 

50 310.0 20.0 66.0 4.0g:.~: ~Hgjl:::::::::::: :::::~:::::::::::::::::.::::: 49 14.1 2.0 89.8 4.1 
C. 1'.34/92 ........... '''''' ..._••••••••••••••••••••. 5Q I 2~O 28.0 70.0 o 

flO 2.0 16.0 78.0 4.0g: ~: ~;l~t~O..:::::::::::::::::::~:=:.:::::::::::::::: ~o 12.5 12.5 67.5 i.5 
0.1\ 36/10.5......................................... . 411 o 6.1 89.8 4. I 

C. p .a6/1~~..............__ .......................... 3U o 2.6 Hi.4 (I 


'1'otnl RlId nwragcs............................ --:r.7 --;S:0f-12:2 -7s:fi ---4-,2 


1 }'rom plol of saudy 1o.ud, B-3-F. shllwn In figure ft • 
• S~e tllllio 12. 

3!l stalks were lnluretl by borers just below the trrruint\l b\lI\. 

• 1 stulk wus Injured by borer just bolo'll termina\ bud.

'·1 stnlks wero Injured by borers Just beloW terminal bud. 


TABT.£ H.-[njury to cane of dirte·rent 1.;urietie8 in bZnch; nnd sandy land as a 
.rt'Bult of free:::ino temperatures 1 Of November 23 and 24.1945 

BLACK LAND ,C-G-If,IU. S. SUGAR l'LAN'l' FiELD STATION) 

Eyes 'rerminal bud 
StUlkS!Variety 
used ITotnl Sonnd ISound Injured Dead Sound Injured Dead 

NWlIbe' JYu.mber Number Perce-III Number lVumbcr Number Number Number 
Co. 281..................... ;; 76 35 46 12 29 0 0 5 

00.290..................... ., 89 40 45 24 25 0 0 5 

0.1'.28/10.................. 5 93 40 43 14 39 0 0 5 

C. P. 29/103................. 5 113 03 us 4 26 0 0 5 

O. P. 29/110.....,........... 5 99 2i 27 II 61 0 0 S 

0, P. 29/120................. 5 100 70 70 7 23 0 0 5 

O. P. 29/320................. 5 S8 15 17 14 59 0 0 5 

C. P. 33/243................. 5 lOa 49 48 22 32 0 0 Ii 

O. P. 33/310..... __.......... 5 9S 65 66 10 23 0 0 5 

O. P. 31/120...........__.... 95 66 69 10 19 0 0 5
51

I 

BLACK LAND (0-8-F,2 U. S. SlJGAR PLANT FIELD STATION) 

00.281. ...__............... 5 84 44 52 17 23 0 0 5 

Co. 200 .......__..........__ 5 88 33 3S 29 26 0 0 5 

F. 31{716._.................. 5 84 44 52 17 23 0 0 5 

O. P. 34/120............... __ 5 102 44 43 17 41 0 (I 5 

C. P. 36/13__................ 5 100 (j{ (j{ 6 30 0 0 5 

O. P. 36/55......__.......... 5 !l4 40 43 10 44 0 0 5 

C. P.361188................ 5 85 56 66 6 2.1 0 0 [,

O. P. 37/5......_••• __ •___• __! 5 76 41 54 9 26 0 0 5 . 

SA~"DY LAND (B-S-F,' U. S. SUGAR PLANT FJELD S~~ATION) 

C. P. 28/19......._....._._•• 5 94 47 flO 11 36 l} 0 .j 

C. P. 29/103____....__....... 5 98 67 us . 24 0 0 5 

O. P. 29/120..........__..__• 5 104 72 69 11 0 0 5
21 I1 
C. P. 3·1/92.................. 5 87 35 40 14 38 0 0 5 

C. P. 34/120........._••__... 5 101 ·14 1{ 0 0 5 

C. P. 36/13................ __ 5 91 66 73 15 '1 0 4
441O. P. 36/105............ 16 4
_____ 5 98 3S 39 l~ I 44 0 1 
C. P. 36/188....______••••__ • 5 95 74 78 5 16 U 0 5 

I Tempera\ures on NO\'~mber 23 nnd 24 in the sl)elter were aoo nml 27° F •• respectively. The temperature
in C-&-}' went down to 2~0 ouNovember 24 and 11\ 0-8--F to 24.5° F. 

'O-&-F. 0-8--F. a!ld B-3-1~ represent the 10caUonfrom whlcb the cane came (fig. 5). 
3 Stalk injured by borer Just below t~nnln!ll bud. 

• 


• 


• 




• 

• 


• 
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TABLE 15.-Freezing inIury to cane of {lifferent 'varieties following freezing ten!
perMures of December 5 and G, 1945; all termi/wl buds 10e/'e ".illed 

BLACK LAND (0-6-:1>') 

Stalks EyesVariety 	 I Eyes Internal injuryexalllined sound Injured 

Number Nltmber NlLmber 
Co. 281.•••••••••• 6 2 1 'i'lssue fairly clear to :l moderate tlmOlmt of wot~r 

soliking.
Co.2\){J........... 6 0 2 'rlssue fulrly clear to considerable walet· soak lug. 

C. P. 28/19....... 6 0 0 Mostly a modernte amount of water sOllklng.

C. P. 2\)/103...... U 4 0 'rIssue fairly clear to u slight umount of wuter soaking. 
O. P. 29/116....._ ti I 2 IIIodernte 10 (I marked amount of wuter soaking. 
C. 	P. 29/120...... 6 2 !l 'rissue falrl~' clear to 11 moderate amount of water 

soaking. 
O. P. ~'W320...... 6 0 0 Tissue fairly clear to considerable umo\mt of wuter 

soaking.
0.1'.33/243____.. G 0 0 :Murked wuter soaking-some leaking.
C. P. 3:1/310...... 6 2 2 'l'tssue fUirlr, cleur to considerable wuter soaking. 
O. 	P.34/120...... 6 3 1 'l'lssue full' y clear to a moderate umount of water 

Qoaking. 

BLAC K LAND (C-S-F) 

~;;=='~~I-'-""--u""l---I-l,c-:---'1-1:--'l'-iSS-'-UC-f-OI-rJ-y-el-e-ur-IO-~-II-lO'-d-er-a'te-a-m-O-I-III-t-O-f-'-"-O-«"I' 
soaking. 

Co. 290'''''''-'''1 g , ~ ! ~ E~: 
F. 31/716/'......... , U 	 ... I kl 

O. P. 34 120..... " _:11" I 'i'Is.5ue fUlrly cleur to a slight amount of \I'll el' son' ng.
C. P. 36/13....... 6 3 Do. 

C. P. 36/55....... 6 L Do. 

O. P. 36/183"""1 6 I Do. 
,~. P. 37/5........ U I I Tissuu fairly clcur Lo considerable Ilmount of water 
_ soaking. 

T.\BLE 10.-Glwnges -in BriJ.', aIILJa/'cnt sucrose, ap}Jnrent purity, pli, alld acidity 
in standing cane of certain 1:arie(ies in ellis O-(j-/t' anll G-8-P at the Unitcd 
States Sligar Plant Pield Statioll, lIollma, Ln., 1945-,}G 

--------T----r~·~"-~,oss (~)i~r ------~~~~\~ -JI:: 

:::~!~{I,.~r~:. _"~~~.: I::]""''', ,I;" !~!:; ~~ ~~~~ 'l:~~' 
C·tl-F: Degrees Percent Cc. Pucellt 

DCC. 4,1645 18.05 15.29 5.25 2.20 5:! 
Dec. 10,10-15 18.27 15.32 83.9 0.38 +1.9- 5.3U 2.13 co 82. 0 I~=~~:~~ ........ 


C. P.29{IO:J .... --,.!{ Dec. 18,1,645 IS.(H H.S5 82.3 .m +.3 5.:{O 2.23 62 
Jun. 2,1946 17.54 14.31 81.1 1.01 -.9- 5.10 2.6-1 fjti 
Doc. 4,HH5 17.!lO 15.0u 84.1 5.25 2.00 5-1 
Dec. 10, 1645 17. on 1-1. 46 84.S 5.30 2. OS OJ

C. p. 20/120 ., --I Dec. 18,10-15 
! Jun. 2,1646 Hi. '19 13.52 82.0 4. iO 3.25 55,,'{ncc. 10,19-15 14.03 lH. i 2.00

{ 17.22 H.57 &1.0 5.30 2.23 60 

17.10 	 5.25 IiO83.9 •..·:ii- ...:::s-C. P. 34/1~'O...... _, Dec. 18. LO-I5 17.02 14.28 	 5.30 2.84 00 

I Jail. 2,1646 1O.3S 13.06 79.7 .78 -5.0 '1.65 4.52 57 
Dec. 4, 1645 16.70 14.111 Sl. 7 ................ 5.25 I. 95 5-1 

C. P.3:l/2-IL ---;{Dec. 10,10-15 l6.~L 13.72 83.6 .35 -1.1 5.30 2.33 62 

]8. 32 15.42 5. ~5 	 2.35 57 
17.00 15.10-	 5.30o:~::. 36/la .... ,j{g~~: :~:l~!~ ~~:5 ·..·:iir.· "+i:s' 2.18 62 
18.10 15.21 84. I! .22 -.2 5.30 2.39 54 

; Jun. 2,IWG 17.10- 14.01 81.7 1. 13 -2.5 4.70 a.sll H2 
18.81 Hi. 1:1 85.S " ...... 5.25 	 2.50 55I{D.ee. 4. 16451 Dec. 10,10-15 18. lit 15.07 S5.81 5.25 2.09 65.20 0O. P. 31i/l!!!1 --. "1 Dec. 18,1645 17. 65 H. 68 8:J.2 1.10 -2.0 5.25 2.74 ti2 

Jan. 2.1646 17. ·18 13.92 79.0 1.33 -6.2 4.65 '1.31 IiO 

http:17.10-14.01
http:15.10-5.30
http:1.9-5.3U
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and the fact that the stalks came from only one replication may 
account for the discrepancy in the two lots. The (hscussion that 
follows relative to terminal bud injury in light land win he limited 
to the datn recorded in table 13, becanse they are more representative 
thlln those in table 14. 

The vtli'ieties in which the largest percentage of terminal buds 
l'scaped .injm·y in light land, as indicated by the results in table 13, 
were C. p, 28/19, 0, P. 29/103, and O. P. 3u/13. All of the terminal 
buds were injured 01' killed in C, P. 36/105 lind O. p, Su/18S, The 
{('rminnl bud injury is not of an order to clearly pl'ove n, varietal 
diffel'ellCe in sllsceptibility to fl'eezingiujul'Y. All vllrieties shDwed 
a percentage of killing and none were free from injury. It will be 
llr,ted that part of the terminal buds that remained sound had been 
attacked by the borer just It short dist~nce below the growing point. 
This relation of borer injury to freezing injury of terminal buds }lad 
bel'n observed in earlier years. It is belie\'ecI that the escape from 
iujury is due to dryin" out of the terlllinal ti~\Slle as a result of borer 
attack 'fhe extent 0r initl1:y to eyes ill the different varieties is not 
l:ntil'ely parallel to that of terminal bud injury. Table 13, for in
stance, shows that C. P. 3(;/183, which had the highest percentage. 
of dead terminal buds und no sound ones, had the greatest number 
and percentage of sound eyes (table 14). C. P. 36/13, having the 
highest percentage of souBd terminal buds (table 13), showed It high 
number and percentage of sound eyes (table 14). This variety also 
::;howec1 It high Humber and percentage of soun(l eyes in black land. 

On the whole, more eyes remained sound in cane in the light tlulll 
black 1and, although there were exceptions. In sandy land, C. p, 34/120 
showet144 sound eyes; in b1ack land, it showed 44 m one instance and 
Gu in another (table 14). It is possible that the small number of stalks 
used may account for part of this discrepancy, but it is believed that 
tht'\' do not account fOl' all the difference. 

l(ll the terminal buds examined in cane from black land were dead 
( table 14). .Although these data may not justify the conclusion that 
thel'e were no sound terminal buds in the black land cane, it would 
!:il'elH probable thet'e were none from the fact that most of the terminal 
buds were killed in cane from the light land. In the three val'ieties 
(00. 281, Co. 290, and C. p, 34/120) common to both locations in 
black land, the eye injury in both places was similar in Co. 281 and 
('0.290 and dissimilar in C. P. 34/1~0 (table 14). As measllred by the 
liumber and percel\tn~e of eyes that rema.ined SOllnd in cane from 
blaek lanel, C. P. 29/103, C. P. 29/120, C. P. 33/310, C. P. 34/120 
(in C-6-F but not C-8-F) 1 C.> P. 3u/13, and C. P. 3u/183 showed the 
least injury. C. P. 29/1H; and C. P. 29/320 showed the least number 
of sOllnd eyes and the greatest llumbel' of dead eyes. 

FHEEZING INJURY "\S.-\ RESULT OF FREEZING TE.MPERATURES TO AND INCLUVING 
DECEMBER Ii 

Only sound :\nd injured eyes were counted; the remninil1¥ eyes 
were dead. On the basis of the number or sound and injured eyes, 
one might draw It distinction between varieties, but the distinction 
is not large nOr is it always correlated with the degree of water soaking 
t table 15). The greatest distinction in injury waS between O. P. 

• 


• 


• 
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• 
:WlL03, showing the least, and C. P.3;~/2±3, showin~ the most. The 
behavior of C. P. 29/320, C. P. 28/19, Co. 290, ana C. P. 37/5 ap
proached that of C. P. 33/243. There was an element of judgment 
ill estimating the extent of internal injury. In order to have made a 
more etrecth'e comparison, more stalks would have had to be used. 
The task of examining a large number of stalks is enormous and would 
have required much more tune and labor than was available. 

CI-IE:lIICAL CI-IA~GES l~ CA~£ FROM BLACK LAND 

Tile loss in Brix between December 4, 1945, and January 2, 1046, 
indicated that all varil,ties of ctlnc in black land were badly injured 
(table 16) as Il result of the freezing temperatures of December 5 and 
(j and those that follo\\~ec1 (table 12). This loss of Brix and the main
tenance of a relatively high purity, particularly during the first 2 
weeks, indicated that an alcoholic type of fermentation was dominant. 
The later r~1.pid changes in_these yalues show thtt~ the freezin~ .tem
peratures of December 16, 11,20, and ~1 (table 12) unposed adclitlOnal 
injury to that present as It result of the freezing of December 5 and 6. 

Oum formation (.1, 6, 9) had s(>t in, as shown by the difficulty ex
J)erienced hl filtering the juice January 2. The results relative to 

• 

C. P. 33/M3 did not CMer a long enough period 1rom which to draw 
nny conclusion relative to gum formation. Among the remaining 
varieties, the juice of C, P. 29/120 clarified with the greatest ease 
and that of C. l~. 34/120 with the greatest ditliculty. Davidson found 
the same relation among other lots of these two ntrieties from other 
sources. Reports from su~ar factories in the eastern part of the 
Sugar Belt weL'C to the eflect that more dilliculty was experienced 
with the juice of C. P. 3-1/120 than with other commercial varieties. 
The total increase in acidity frolll the least to the greatest was in 
the order in which the Yal'ietil's arc listed: C. P. 29/103, C. P. 29/120, 
C. P. 3G/13. C. P. 36/183, and C. P. 34/120. The incL'ease in O. P. 
::14/120 and C. P. 36/183 was almost identical. This increase in acidity 
was not alwHYs associated with a similar degree of difficulty ill 
clarification in the laboratory. 

DISCUSSION AND CONCLUSIONS 

Yllrious cL'iteria Jor measuring the llegree of injury have been used 
with y!trying degrees of success: Injury to the spindle, foliage, termi
ntLl buds, and eyes; intemal discoloration of stalk; the falling OVl'.1' 
of the tops; si~ns of fermentation; changes in Bl'ix, sucrose, purity, 
ucidity, and pH; t11e filterability :111d clarification of the juice; and 
other symptoms. 

Undel' mild fl'eezing temperaturl's, one of the first tissues of cane 
to show injury is that of the folcleclleaves (spindle) just above the 
growing point. Such injury may be the only symptom, and mallY 
plants mu;y show no inj UL'Y. Hence, statistically s.ignificant (lata 011 
this symptom are diflicult to obtain. It has not been used in these 
experiments..

• Estimated foliagl' damage is not precise and)nvolyes large errors. 
To obtainpL'ccise and dl'finite data on foliage injury, leaf measure
ments would han; to be matle. Such measurements arc impracticable 
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because, of the time consumed, Commonly! freezing temperatures 
OCCUI' on two or rnore successiYf.~, nights; sometlmes on one, two, three. 
foul', and ("?ell .fh·e or morc: nights, but rnrl'ly for longer periods, 
These periods of freezing mny be followed by short 01' long periods 
oJ nonfreezing weuthet.. To obtain measurelllents of sound und dead 
lenf tissue following such successive freezes ill n llUrnbCL' or \,:tl'icties 
would present an almost impossibll' problem, 

'1'11(> dl'l'cts of mildheezlllg tl'mpl'l'lltures 011 terminal buds an'onl 
a simplL·. and satisfactory stnndal'd of mensur('l1ll'nt of injury, if snch 
freezing tl'mperatures are :followed by 11 pl'riod ofnonfL'(I(~zing temper
atures of sullicient length to pel'lnit the, l'~tlmination of a number of 
varietil's, 

InjtlLT to eyes is It fairly :leetu'ate indkation of injury to stalks 
({1) tlml a mNlsme of the millability of cane, ~ormnl1y th~ tlppm' 
('Y(I$ lIl'e the first to be injured, As 11l0l'C and mol'(' eyl's are kiUNl 
j'llrthel' and raL'ther towlu,a the base of the stalk, the inju1'Y of the stalk 
beeomes pl'ogl'e;;sively gl'eateL'. As the numbel' of sound eyes ap
fJl'ouclws Z('1'O, alcoholic Jl'l'llwntation sets in (5, 9), Such fCI.'lllen~ 
tntioll is chnl'(letct'izell b,' hCity,'lo~s or Bdx. 111(' lIlaintenane(' o:f. a 
fairly high IC\'l'l of pu t'ity. (ud It slo,,' inCl'('flSl' in neidit)', Bl'yond 
this "tage Ot injury the ('l'lls of the stulk are compll't('ly killed alld 
gum fOl'lnatioll (9) is initilltetl and is followell by rapid destl'u('tioll 
01' ~;ng'nl'. a hNl\'y drop in pUl'ity~ {'lIpid incl'ease in tlt'idity. and Ull
\\'orkability of the juice, 

Both types of It'rmentntioll take place much IllOre rn pidly in the 
upper part or the f\fnlk. 'Yith il'"sel' dl'gl'el'S orinjll1'Y, alcoholic :fl'l'
mentation luny be initiated in the Uppl'l"part of tbe stalk and nIH r bl' 
l'ollowNl by gum formation, dl'pC'ndinl!' on the degree vt: injury,' III 
!:>tlch (,11:-(';'; aud ill bndly fl'ozen enn(' or H .h'ssel' c1('gree, topping at a 
1()\\'Pl'll'\'('1 1'01' a limited pel'iod or timE' in('L'l'a~('s the millnbility of tIll' 
('IlIH', The (l('('ull1ulatetl eyillenel' (fJ) judie-atl's that Bound stnlk tiSSlll' 
bC'low th(l injul'ecl tisslIl' is not subjpct to f('rl11entat.ion rOl' H'\'l'nd 
w("pks, although the upper pnl't of thl' stalk is budly dlulIagl'd and 
~h()w){ \'Ill'ying l\('fo.'('l'S of.rl.'rnwntution, 

InteL'lI11l di:;eoloration is an indcfinite RYlnptoll1 of injllrv alld may 
('h:lIlge or tl'lltl to dCRI' up at ('('[tniH ShH!l'S of injury, (111), wI I(' II th~· 
:-lalk is compl('ll'ly killed dIll'S it ha\'(l t~ qUf1ntitatiw yalllt', und thell 
(HlP ('111\ 11 ot, al wa \'~ tell (fJ) wlwtl1(1l' it i" dnlllng(·tl ('!louglJ 1'01' glllll 

fO['Ill:ltion to ~tal~t il1lllwdintelv 01' 1'Ol' alcoholic :fC.I'lll(llltatioll to domi
Hllt(' for II ('om;idC'l'llble IWl'iotl: 

~\'h'()h()lk f(,l'J]\pntntioll is tldillitcly illllknt('(l b)' n l'npi(L loss of 
I'()lid~, the 1ll1l1ntl'IIfll1ee of r('!ath'ely high plll'itie~, Hmll1 ~](J\\, ill(!I'l'a~l' 
in !lchlit:r. Suehjuil'e i:>itandlplt l'('adily by the mills, 

Gum formation is Jil·~t indicated br 10'" filtC'l'ability of tll(' jllic(' :wll 
POul' ('larilieation, rapid (hop in purity. and l'api(l incl\'(l:;e ill acidity, 
:-;Ltch juit'l's aL'p dillk'lIlt and "(JOIl bp(,()lllP illl[lo;-;,.;iLJll' to luuulle ill till' 
fat'toJ'Y, 

('ompal'Htiw llnta l'l'lat i \'l' \0 t('l'rni nn1 blldi nj til',\' ntHl kill i Ilg by 
fL'(\t'zing tl'lrlp(,I'atlll'e~, 011 tlIP ",holl', f'how little if any dil[('1'encl' in 
l'lusl'eptibility to jnjul'." :l1\}(Hlg the ditrl'J'C'llt Ytn'jl,til's, III one expet-l
Jl)ent in light land, :N'Lel' 5nig11ts of i'J'l'Pzinf! tt'lllpl'l'atlll'(';; ranging 
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from 30.:P to 2T.5° F., C. P. 30/1 showed 110 terminal bud injury Ot· 
klllill(Y us compared with Yllryin rr d{,fq'C{'S of injury or killing in the 
otlw/'\':u'ietiC's £'xamlIH,d (ttlbleeUt It likewise showed the least 
('ye injun'. .AftN· nnoth£'r night of freezing temperature (2clO l!'.), 
t~YO lots of samples of C. P. :Hljl and other varieties were selectNI 
and examined fOL' injlll'Y. All the temlinal buds in botl1 lots were 
kiLle(l. In Olle lot C. P. ~3(jjl showed the least eye injury, but in the 
:-p('olHllnt it showed gn'nter C'Y('. injury than a number of othe1'Vllril'
til':; (table 11). Th£' [H·epondN'an('('. of eyidenl'e in case of C. P. 3u/\. 
pl'oimblyilldientl)s it I1n:; slightly gl'eatC'l' resisLmce to freezing injury 
within Ihe limits of tltl' fL'epzi.l1g ('olHLitions indicuted. ~Iore severe 
(onditipns lIIif!ltt 11:1\'(' WiPl'd .out tl\(, (~iITel'en('e~ fOllll~l. ~nrthcL' evi
IlPIH'(' 1;-; 1·l'qull't'dfot· l'OIll'lusl\'e PL'oo.E that tlus ,'arwt)' IS 11101'0 1'('

:-i:-;t :tnt t hnll till' otlll'l' "lll'il'ti('s i!.'stNl. 
[n lD·l:iJ under th!.' inlluent!.' of moderate frel'zing temperatures (30 D 

alld :2T" F.l. C. 1). :1li/13 in light land showed the hU'gest pcrcentaj!!.' 
PI' illlinjul'('d {('I'milla) buds U~ ('ompal'ed with other nll:iet:ies (taulf' 
1;) l. This l'~t'a pe from inj u LT was m..;soeiat('d with a low extent of 
l',"(\ illjury in both 1ighl' anll'hlack land (bIbles 13 and H) . .As a 
1'(':-1I1t or tilt' :-l'\'l're. 'h'Pl>zin~ tl'lllperntlll'c of DecembCl' (i (tabl!.'!'; 1:2 
:tlld 1il). whi('h kilJed ll(,ttrh: all the. ('YP:; in all Ytll'ielies in blat'k land 
liable 1;)), till' juice of C. P: ;3u/l;3 wa~ mOl'e dillicult to Hlter than that 
or ('. P. :W il:20, which had show1\ 1110L'!.' terminal bud injUl'y previous 
to ])e('f'llIber G. 'rhe. juice of C. P. a-l: '120 was more cliflicult to fi1t(,l' 
(han that of tIll' othl'r \'twil'ties. 

Lp;.;s lIifli('ult,Y was l'xIWl'i('ncl'd ill filtering the juice of badly frozen 
can(' in till' ('as(' of C.P. 2(1/120 than in other ntrieties (tahle 16). 
.\.S!\. I'P:iU)t of til(' mild frN'zing temperatures previous to DC'cember 6. 
('.1'. :.!U' 120 :-ho"'ell a modl'l'nfe extent of terminal bud injury as r0111
pal'Nt with tlw otht'I','!uil'til's te~tpd (tables 13 ancl14). 

On til('. ",holl', thl' difl'(,l'elH'p in eye. injury anel tel'minal uud injury 
Ilpt \\'(,(·n Y!l l-iNips is not of s\I('h magnitude a n<1 consistency as to dif
·f(lt'l'l1tiatl' ch'arly b('tWpl'lI nll.·ieties <::'0. 2iH and Co. 2PO, wllil'h appeal' 
I (J lip similat· ill slIs(,t'ptibility to fre('zing t(,l1lperatlll'es. In badly 
rrmwll (';(11(' thp 1l£'l\nviOl' of ('0. 2:'>1 ttnd Co. 200 relati\'p to del('teriotls 
I'lWIIg'l'''; Wfl:; bl'ttl'l' [hall that of nll'i('tirs C. P. 28/10 and C. P. 34/120 
(fi(r. ;3). 

":'illdl'()\\'Nl ran(' or \'tll:il'tj(,S Co. 281 and Co, 21)0. in whi('h prfiC
; jeall V all t hl' ("'(''; \\'('1'1' killed, kept better d lll'in~ Hi clays than did 
-.talllt'ing ('lUll' (tnb)e 3). It is belien~cl that the ddTen.>nce was due to 
;1 lo\\'PI:tl'lIl]Wl'!ltUI'l' in tlw wil)(lrow than thnt in standing can(;'. The 
H\,PI'ag'l' Illltxilllltl11 ail' t(,IllPl'I'Utltl'(' [or the p(,l'iodwllS70 . .i° F. C:Ull' of 
the' s:tmp "ttri('ty nlHl thl: :-:nme degT(,p of injury from t\1(' same ('uts 
:I" [Ill' windl'()\Y('(ll'ane ~h()\\'('(l mOI'p rapid clet!.'riorntion when stot'ed 
lItj';)" fillll no;, F. than (lid sta.ndin.~ and windrowed ('nne. Th(' (le
tt'l'iorntion wa~ gJ'('atl'l' at noo than nt 7;P (table (j). 

The rcsults ('h'arly indirate th(' difli(,lIlty 1I1"ol\"('d in n1('tlsul'ilw th(' 
I,\·!ttth'p sU~(,l'pt ilJili'ty of \'lll'i('li('$ of sugarcane to :fr('('zin!! inJUlT. 
TIH' diil'cr(,IH'('s in slis('pptibilit~, ar(' too ;mnll in all mrieti~s studied 
to obtain ('ol):-istenth' I11Pllsurnbl!.' distinrotions re!!llnll('ss of the d(,fI"l'p(, 
of' injlllOY. the many 'Ynrinbl('s im'oh-ed. anel the 'critcria used in m~a!';-
1I1'inrr tIl(- (h,,!:!T(,P ofinjul·Y. SO OI1P YariNy Jws been found win1 Ol1t

~tandin!! 1·l':,l;-;ta.lll'l' as comp:u'pd ,,-jtll oth('l' yadeties studied. 
('onsid('ring that ,;ug:ll'('nnl' i~ a· tl'Opi(,!tl plant llnd that normally the 
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weather conditions under which it is grown are not conducive to hard
ening, it is amazing what extreme conditions of freezing it will with
stand and sti.ll function with varying degrees of success. • 

SUMMARY 

Extensive observations were made of freezing injury of sllgan:ane 
in commercial fields and experimental plots. A comparative study 
was made of symptoms of freezing injury in a large nmnber of va
,·ieties under similar freezinO' condItions. 

Varieties subjected to different levels of freezing conditions were 
compared with respect to the normal and deleterious chemical and 
physiological changes occurring in standing and windrowed cane and 
in cane storedut different temperatures. 

Sharp ditferences in varieties with resped to symptoms und dele

teriolls changes were not found. :Minor differences were found, but 

they were not always consi'3tent at different levels of freezing cOl1(li

lions. Badly frozen cane kept better in the windrow than when stand

ing and at lower than at higher temperatures. 


The results show thut cane in which a rather high percentage of 
lea\'cs and tel'lniJ1!\l bllds arc injured or killed, and in which a. limited 
percentage of eyes are injured or killed by fn'czing temperatllres, ma.y 
1I11(\el' fll\'Mable ("onrlitions sYllthesize f'I.H'I"OS(' (table!); fig. 3). 
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