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Technical Bulletin No. 1006 • April 1950 

Relative Resistance of Parent and Progeny 
Varieties of Saccharum, Erianthus, and 
Sorghum to Inversion of Sucrose in the 
Southern United States l 

By JOIlN 1. LAURITZEN, formerl)T senior physiologist,l and the late GEORGE 
B. ~AIt'I'OlUH, prlncilJal ugroTIOmist,3 Diutsion oj Sugar Plant Invcstigations, 
HUl'ccl1l oj Plallt Inc lIslry, Soils, and Agricultural Enginecring, Agricultural 
Reswrch Administratioll 
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Tho l'eln.ti ve l'esistn.nce to inversion of sucrose of species of Saccharum, 
of E'rianthus arundinaceu,s, of interspecific hybrids of Saccha,rum, nnd 
of intergellCl'ic hybrids I)f Saccharum with Erianthus n.nd Sorghum 
was determined. 'l'he work wn.s done n.t the United Stn.tes Sugn.r 
Plant Field Stn.tiolls, Huumn., Ln.., n.nd Cn.nn.l Point, Fln.., and the 
findings n.l'e hero summarized. 

SUMMARY 
;r.. 

'rhe noWe cn.nes (Saccharum officina.rum) st,udied n.re, n.s a group, 
rcsist.n.l1t ~ invcrsion of sucrose. Progenies from intercrossing or 
selfing of lese varieties n.re also l'esistn.nt. B. FV 10/12, E. K. 28, 
~. 1d;:S5, d Fiji show slightly grcn.tcr susceptibility to inversion 
Cl'tm ~e ot or noble cn.ncs. 
Ol'hlrOnc ~'icty of 8. 1'ob'ust'w/n studied, 28 N. G. 219-A (Imp. 976), 
~ f~d be fn.il'ly Suscl'ptible to inversion of sucroso. 
(i'hc vfLric . s of S. spont(Lneu'ln, S. ba,rbel'i, S. sinense, n.nd Erianthu8 
a~!d~ .ce1l.e>tudied nre highly susceptible to inversion of slicrose. 

o 
Ib~tcd rri¥ publication September 19, 1949. 
etired A\I~st 31, 194.9. 

3 'ed Noveitn)er 19, 1949. 
, See footnol~, tl\ble t (p. 5), for explallu.ti()11 of lliJhrel'illtiom;, lIticd for 

sugarcane Vl\ric~,;. • 
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2 TECHNICAL BULLETIN 1006, U. S. DEPT. OF AGRICULTURE 

In varieties of these sb.: species the initial amount of sucrose in the 
juice at maturity varied wIdely, but this proved not to be a factor 
III the subsequent amount (mte) of sucrose inversion. 

The Fl hybrids studied, S. oiMinarum X S. spontane1£m and S. 
officinar·!im X S. barberi, are lughlr. susceptible to inversion. The 
hybrids of varying dOO'l'ees of nobllization are predominantly sus
ceptible to inversion. Some crosses produce more resistant varieties 
than others. 

The F 1 hybrids of S. officinar'urn (Crystalina and Louisittntt Purple) 
and of P. O. J. 2725 X S. rob1lstum (28 N. G. 251) were found to be 
fairly resistn,nt to invcrsion. N otlling is known of the rcsistance of 
the particular vnricty of S. r'obustum used in these crosses, but the 
other pll,rents nre highly l'csistnnt. 

Five vnl'ieties from Co.281 X S. robustum (28 N .G.251) were found 
to Vitl'y from being nlmost as resistant ns Co. 281 to fttirly susceptible. 

'rhe TOSUltS of these experiments have been useful in the breeding 
program at Cann.l Point, Fla. 

REVIEW OF LITERATURE 

Loss of sucrose: it' harvested sugnl'CIl,ue through invel'sion hns been 
a problem evel' since sugar was mttnufacture(l from sugttrcu.ne. Its 
importance wns indicnted enrly in the litern.tul'e (Bonttme, 1888; 
Wintm', 1890 i Went nnd Prinsen Geerligs, 1894; Stubbs, 1895) (2, pp. 
160-1132; 18, pp. 23-25; 17;10).6 It is quite likely that losses were 
noted long before they were discussed in print, because uncleI' normal 
wettthel' conditions hcttvy losses must have occurred whenever there 
WitS much delay between cutting and milling. 

Deteriorn.tion of sucrose tinvcrsion) was noted in the liternture as 
occurring in the windrow ill Louisiana as early as 1895 (16), especinlly 
when the ground was dry. On the whole satisfactory results were 
obtained from windrowing the noble cn,nes (Louisinnl1 Purple, Louisi
nnn Striped, D. 74, and D. (5), indicati.ng t,hat these vnrieties were 
relatively resistant to inversion of sucrose. With the introduction of 
the P. O. J. vnl'ieties (P. O.•r. 213, P. O. J. 234, and P. O. J. 36-M) 
into Louisinnn, the losses became nggravnted in nlld out; of the wind
row, and because they showed fnil'ly consistent susceptibility to in
version of SUCl'ose in contrast to the rather consIstent l'csist;nnce of 
the noble cn,nes fot'lllerly growll in Louisiana it seemed ..suggestive 
that their grcater susceptibility might be associated with::'tt different 
genetic make-up. Pellet (15) hnd pointed out in 1897 that varieties 
varied in their susceptibility to deterioration. Hnll (7) presented 
data that demonstrnted n differcnce in varietnl behavioI: with. refer
ence to inversion of sucroso.· ..~! 

The P. O. J. varieties that displaced the noble cancs~.in Louisiana 
during the period 1924-29 were found. (1,3,11) to be fnirly susceptible 
to inversion of sucrose and unsatisfactory for windrowing. 'l'here
foro, nn immcdittte search (1, 3, 8) wns init.inted for a Xltriety or YIl
Tidies Lhnt would keep \\"eU in the windrow. 13ecn.use of thc losses 
encountered. in mill ('nno durin" the intoryul betwcen cutling and 
milling, nn effort WILS Il1lLde to oynluntc the rosistnnee ofvltl'ietics under 
cultivntion a.nd to find mO\'e l'f'sis\;nnt varieties for commercial culture 
(8, 14). Hnpid progl't'SI> wns mnde. 

5 Italic numbe.rs ill parentheses refer to Literature Cited, p. 24. 
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3 SUCROSE INVERSION IN SACCHAXUM, ERIANTHUS, SORGHUM 

00. 281 was found rather promptly to be a good windrowing cane 

• 
(3). It was grown primarily for that purpose for many years (3, 9). 
It was fInally discarded because of low production when a higher 
yielding variety, C. P. 34/120 (9), was fOHnd that was fairly resistant 
to inversion. .A highly resistantval'iety (C. P. 36/13), fairly well 
adapted to windrowing, was recently distributed to cane ~rowers 
(10). Other moderately resistant commercial varieties are (..iO. 290, 
C. P. 29/116, and O. P. 29/120. These varieties may be windrowed 
in case of threatened severe freezing temperatures, provided the 
sucrose content, is sufficiently high antI the soil is moist. Great(ll' 
losses from windrowing, however, can be expected with these varieties 
than wHh Co. 281. This increased resistance among commercial 
varieties has reduced the losses between cutting and milling. 

SCOPE OF THE INVESTIGATION 

These studies arose out of the necessity of finding a cane that 
would windrow satisfactorily. ~.tt first they were limited to commer
cial canes, then extended to all val'ieties that showed commercial 
promise as a result of testing by pathologists and agl'Onomists, and 
finnlly to pltrent varieties. It had been hoped to include all varieties 
involved in the ancestlT of our commercial canes (4). This hope has 
not been C'ntirely realized because certain varieties were not available. 

• 
rhe studies luwl' been broadened to ineludo a large num.ber of noble 
canes and vll,rieLies of otlwr specil's of Sacchnrum not involved in the 
ancestry of commercial canl'S, as well as onr variety of Erianthus. 
Certain hybrid varieties luwe been studied because of the light they 
might shed on the degree of inheritance of resistance or susceptibility 
to inversion. 

'1'his investigation reln,tive to the resistance of parent varieties to 
inversion of sucl'ose included varieties of Saccharum officinarum L., 
S. barberi J(\sw., S. sinens6 Roxb., S. spontnneum L., and S. l'obustum 
Brandes and Jesw. ex Grassl; Erianthus a7'unciinaceus (Retz.) Jesw.; 
and hybl~ids of S. officinarum X S. bnrberi, S. oJ1icinarum X S. sponla
neum, S. officinnrum X S. bnrberi X S. spontnneum, S. officinarum X S. 
robu,,sl1tm, S. officinll7'Um X E. a7'undinaceus, and S. o.{ficina7'1Lm X S. 
spontanewn X Sorghum 'vulgnre Pel's. (HOlley sorghum) (tables 1, 2, 
3, and 4). 

The studies were limited primarily to agI'ollomic varieties and 
promising selections from progenies that had been tested for disease 
resistance. These varieties are listed in table 4, which gives the 
average ratings of most of the varieties thus far tested. The varieties 
thus studied, of COllrse, do not represent a cross section of the progenies 
and may not give an aecurate picture of the inheritance of resistance. 
It is believed, however, that when the number of varieties tested of a. 
given cross is large enough, the data do give som!.' idea of what to 
expect in the way of resistance among the varieties of that cross. 
Because of the amount of work involved in testing, it has been im· 
practicable to extend the investigation to a large number of varieties 
of each of a huge llumbel' of progeni!.'s. 'Whenever a given cross 
becon1l's a common source of commercial varieties, the progeny

• studied should be large !.'nough to serve IlS a basis of prediction relative 
to resistance to inversion of sucrose in the offspring. 
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TABLE I.-Parent varieties 1 oj 8pecies and hybrids oj Saccharum, 
Erianihus, and Sorghum tested jor resistance to inversion oj sucrose 

Importa ImportaVariety Variety •tion. No. tion No. 

Saccharum o,fficinarum: 
Al;hy Mauritlus__________ 952
Badila__ _ ____ _ _ __ __ _ _ ___ 228 
Datjan__________________ 771 
Black FijL_____________ 697 
Bandjarmasin HitalIl_ _ _ _ _ 1049
CaDa Blanca___________________ _ 
Crystalina______ ____ _ _ _ _ _ 10 
FijL____ ______ ___ ______ 70 
Green Ribbon___________ 31
Louisiana Purple________________ _ 
Louisiana Striped________________ 
Otaheite_ __ _ _ _ _ ___ ___ ___ 466 
Yellow Caledonia_______________ _ 

A~vpicalLocthersS. o,ffici1Iarum: 
723 

Sr,cdlings obtained from S. 
o.Uicillaru11I by open pol
lination or crossing of 
clones: 

D, H. 10/12--____________ 97D. 74 __________________________ _ 
D.95___________________ 251 
D. J135_________________ 11
D.1. 52 __. ______________ 68 
Diamond 10 _____ -------- 720 
}j. K 2_________________ 576 
E. K 28________________ 69 
P. O. J. 100_____________ 35 
S. C. 12/4_______________ 19
S, W. 3, ________________ 79 
S. W. llL______________ 570 

Saccharum barberi: 
Chunnee (Saretha group) _ 233 
Dhaulu (Sunnabile group)_ 1022 
Batooni (Nagori group) __ _ 213 
Remja 2 (lVlungo group) __ 234 
Kewali (Nagori group) ___ _ 1023 

SaCChaTlIITI stu'erlse: 
Cayana_________________ 126Dba. _________ - ________________ _ 

SaccharulTI SlJOlllallell,m: Burma_________________ _ 
848Pasocroean_____________ _ 555

RcllagadL _____________ _ 617Tabongo_______________ _ 578 
Saccharumrobu.~t/lm: I 

28 N. G. 219-A __________ '1 976 
Brianlh liS ~lrlt/l(lin(lCells:28 X. G. 7 ______________ , 
Probable natural hybrids of I 

S. ollicillarum and' S. I 
.~ponlartell,lIl: ' 

Hind'.s Special. ----•• ----J 
Kassoer___ --. ------ -- -'-1Toledo___._____ ' ________ _ 

See footnotes at end of table. 

S. o,fficinarumXS. barberi: 
Co. 213_________________ 1014
P. O. J. 213 3____________ 37 

S.officirwrum X. S.spolltaneum:
Co. 285_________________ 812
C. P. 32/21_____________________ _ 
P. 33/29_______________________ _ 
P. 3il/30 _______________________ _ 
P. 3:5{='I2 _______________________ _ 
P. 33/37'_______________________ _ 
P. O. J. 2364.___________ 76 
P. O. J. 2714____________ 110 
P. O. J. 2722____________ 708 
P. O..J. 2725____________ 111 
P. O. J. 2878____________ 208 
P. O. J. 2883____________ 209 
P. O.•J. 2940____________ 566 
P. O. J. 296L___________ 853 

S. officinarumXS. barbcriX 
S. spollianeum:Co. 281 ________________________ _ 


Co. 290_________________ 219 

C. P. 8073.- ___________________ _ 
C. P. 1161. ____________________ _ 
C. P. 1165_____________________ _ 
C. P. 27/34 _____________________ • 
C. P. 27/38_____________________ _ 
C. P. 27/48_____________________ _ •C.P. 27/108____________________ _ 
C. P. 28/11 3____________________ _ 

C. P. 29/99 3______ .. _____________ _ 

C. P. 29/103 3 __._________________ _
C. P. 29/116 3___________________ _ 

C. P. 29/1173___________________ _ 
C. P. 29/127 3 ___________________ _ 

C. P. 29/137 3___________________ _ 

C. P 29/142 J ___________________ _ 

C P. 29/282 3___________________ _ 


C. P. 29/320 3___________________ _ 
C. P. 30/24 _____________________ _ 
C. P. 31/288 ____________________ _ 
C. P. 3'./289 ____________________ _ 
C. P. 31/296 3___________________ _ 
C. P. 32/170 3___________________ _ 

C. P. 32/324 3___________________ _ 
C. P. 33/53 3...__________________ _ 

C. P. 33/224 ____________________ _ 
O. P. 33/229 ____________________ _ 
C. P 33/243 3_________ --________ _ 


C P 33/253 3___________________ _ 

C P 33/310 3__________________ ._ 

C P 33/372 3___________________ _ 


o P 34/79 3_. __________________ _ 
C P 34/115 3___________________ _ 

C. P. 34/118 3____________ ,_______ _ 
C. P. 34/120 _____________ 1_______ _ • 
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TABLE I.-Parent varieties 1 oJ 8pecie8 and hybrids of Saecharum, 
ErianthU8, and Sorgh.um te8tea jor resi8tance to inversion oj 8UCT08e-
Continued . 

I 

Variety Importa
tion No. Vudety Importa

tion Nc. 

S. officinarumXS. barberiX S. officinarum X E. anmdi
S. Sfollt:llleum-Con. nauuII:[C. P. 38-1322-A , _______ , _______ _ C. P. 36/113 ____________________ _ 

C. P. 38/41_____________________ _ S. officin'Jrum X S ..•ponla-U. S. 1694 ______________________ _ neum X Sorghum wl
S.officinarum X S. robu!tum: gare: I .C. P. 36/138 ____________________ _ Co. 356 _______________ '__ 931 

C. P. 36/140 ______________ .------ C. P. 36/13 .~___________________ _
C. P. 36/151.. __________________ _ C. P. 36/211. ___________________ _ 
C. P. 36/156 ____________________ _ 

I Letters or abbreviations are orten used as part of the names of suge.rcane 
varieties and usually indicute the r.laccs or institutions at which they were bred 
or from which they originated. '1 he meanings of sllCh letters and abbreviations 
used in this bulltltm arc as follows: B. H.=Barbados Hybrids; Co.=Coimbatore 
(India); C. P.=:Canal Point (Fla.); D.=Demerara; D. I. =Demak Idjo; E. K.= 
Edward Karthaus; F.=Florida; I.= Java Series; N. G.=New Guinea; P.= 
seedlin~s from Philiprine seed; P. O. J.=Proefstation Oost Java; S. C.=Saint 
Croix; 8. W.=Sempa Wadak; and U. S. =United States. 

2 Haldane (6) tested Hemza (S. barben), Bc.ruk (S. barberJ), and Pansahi (S. 
lIinense) and found them rather susceptible to inversion of sucrose. Hemza is 
more often transliterated as Femja. 

• Variety tested in connection with experiments relating to evaluation of 
varieties for commerciul culture (tables 3 and 4). 

, This variety was bred at Canal Point, Fla., but was not given a C. P. number. 
6 The varieties listed under this .heading are not regarded as Sorghum crosses. 

TABLE 2.-ParentB ojvarietie8 obtainedjrom open poUination or crossing 
oj noble clones 

Variety Parents 

B. H. 10/12_________ _ Seedling of B. 6835.1 
D.74_____________ ..__ Seedling of White Transparent (Crystalina).D.95_______________ _ Do.D. 1135 _____________ _ Unknown.
D. I. 52_____.• _______ _ Louisiana Purple X Batjan.
Diamond 10 _________ _ Unknown.E. K. 2____ •________ _ Lahaina X Fiji.E. K. 28 ____________ _ E. K. 2 X P. O. J. 100.P. O. J. 100_________ _ Loethers X Black Borneo.
S. C. 12/4 ___________ _ Seedling of B. 6835. S. W. 3 __ __________ _~ Louisiana Purple X Batjan.
S. W. 111. _____ .----- Do. 

lB. 6835=seedling of B. 1379 (origin un!>nown). 

http:Sorgh.um
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TABLE 3.-Ratings relative to inversion oj 8'UC1'Olle oj cane oj certain 
A'JI1wid f7arUties 'lUtd in tht breeding 'program at Oanal Point, Fla. •r~xperi- llating
Variety Parents lllonts I 


conducted aver"ge 

----------~I--------------------------------------I-------
NumberC6. 28L __ ~~ __ P. O. J. 213 X Co. 206 __________________________ _ 


C. P. 807 ______ U. S. 1643Xunknowll________________ ~_ 

C. P. 28/1 L___ Co. 281 XU. S. 1694- _________________ 
C. P. 29/flU_____ P. O. J. 2725 X C. P. 1165_____________ 

C. P. 20/103_______ odo_______________________________
C.... 2U/ll1l ________ do_- __ . _ .______________________ 

C. P. 20/Ll7________ do__ _ ._.__________________ 

G.... 20/127 ______ ._do.. , ••. _____________________ 

C. P. 21)/137________ do ••• " .,,_ •.. _____________-_______ 

C. P. 2U/142 ________ do_______________________________ 

C. P. 20/282___ Co. 281 X e. s. 16{H ____________ ~_____ 


C. P. 20/320___ Co. 281 XC. P. 27/3"-________________

C'. P. 31/290<o! ... ~ (!(J. 28l X tJ. S. If)94 .. ~~ __________ .. __ ..... 

C. P. 32/2_____ 1'. O. J. 2753 X I. 108L_______________ 

C.P.32/170___ D.74 XU. S. 160-L____________________ 

C. P. 32/32-'--_ P. O. J. 2725 X C. P. I1tH_____________ 

C. P. 33/53____ C. P. 31/289 seIred____________________ 
C. P. 33/243.__ Co. 281 X U. S. 109·'--________________ 

C..P. 33/253________ do_._____________________________ 
C. P. 33/310___ 
C. _P. 33/372___ 
C. P. 34/711.. __ 
C. P. 34/115___ 
C. P. 34/118___ 
C. P. 311/13____ 
P. O. J. 213 ___ 

C. P. 1165 X C. 1].27/108_____________ 

C. P. nU5 X C. P. 28/4-l_______________ 

P. 33/30 XC. P. 116L________________ 

P. O. J. 272il X C. P. 116L____________ 

P. O . .T. 2725 X C. P. 32/1DtL__________ 

P. O.•J. 2725 X HOlley sorghum_~______ 

Blatlk Cheribon X Chulllloc____________ 


1.0II 
 4.9
7 
 4. 7 


10 
 .2

8 
 4. 1
11 


1.75 

1.74 
 1.6\l . n 2 

O. 9
2 
 3. 3 


7 
 4.8a • !)
1 
 5. 8

1 3. !)
3 1.4
2 
 4.0 
8 5. 3

5 
 4. 0 
4 
 5. It 
3 
 9.1 
3 
 1.4 
8 
 1. 1 

0 


15 
 .9 

2 1. \) 

I UaLings arll balled 011 clifforonccR in drop \n apparent purity at t,he beginnillg 
and "Ct!)r about 2 wee.kll' dry slomge or nbout 2 w(~('ks ill t.h!) windrow. ()0.281 
WI'S the control variety 1\11(1 thc droop III purity of t.hi!! varicty WIIS giv!)11 the v"luc 
of 1.0. 'rhe avemge mtillgs of the other varieties were obtllined by dividing thc 
total drop ill purity oC a given vnri('!,y by t.ho total drop in apparent purity of 
Co. 281 ill the s"llle experim(mt.s in which the given variet,y WI\!! lIlo1uded. Vari
cti!)!! with a r"Ung oC less thlln 1.0 have shown" great.er rc8ist.ance 1.0 inversion of 
Il\lcros!) than Co. 28.1, while varieties with a mting greater thnn 1.0 have shown 
a greater susceptibility thlln Co. 281. 
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• 
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TABLE 4.-Ro,tings relative to inversion oj sucrose in sugarcane varietieB 

testedjor high resistance during the periodjrom 1933 to 1947, inclusive I
• 

Variety 

Co.28L ______ 
Co.290_______ 
C. P. 807______ 
C. 1'.28/11.___ 
C. P. 28/1!"-

Experi
l~arents men ts Rating 2 


conducted 


NumberP. O. J. 213XCo. 206___________________________ _ 

C. P. 29/L____ D.74 X C. P. 27/108__________________
C. P. 29/15____ D.74 X U. S. 1694____________________ 
C. P. 29/58____ p. O. J. 2878 selfed____________________ 
C. P. 29/89____ P. O. J. 2725 X C. P. 1165_____________

C. P. 29/93 _________ do ________________ . ____..---------_ 
O. P. 29/94 _________ do_______________________________ 

Co. 221XD. 74 or Kansar______________ 
U. f:l. 1643Xunkhown__________________ 
Co. 281XU. S. 1694-__________________ 

do_______________________________ 

C. 1'.29/98_________
O. 1'.29/99_________ 
C. P. 29/101 ________ 
O. P. 29/103________ 
O. P. 29/108________
C. P. 29/111-_______ 
C. P. 29/114________
C. P. 2!)j1J5________ 
C. P. 29/116. _______
C. P. 29/117. _______ 

do_______________________________
do_____________ ._________________ 
do_______________________________ 
do________________________________ 
do_______________________________
do ___________________ .. ___________ 
do_______________________________
do______________________________ • 
do_______________________________
do____.___________________________ 

• C. P. 29/120 ________ do_______________________________ 
0.1'.29/121.____ .___ do_______________________________ 
C. P. 29/125________ do_______________________________ 
C. P. 29/127________ do_______________________________
C. 1'.29/130________ do______________________________ • 
C. P. 29/131. _______ do_________________ .______________ 
C. P. 29/136________do_______________________________
C. P. 2!)j137________ do__________ ._____________________ 
O. 1'.29/142________do_______ ._______________________ 

C.P.29/282___ Co. 281 X U. S. 1694__________________ 

C. P. 29/283________ do_______________________________ 
C. P. 29/285________ do_______________________________ 
C. P. 2!l/2HL _______ do_______________________________ 
C. p, 29/301•. _ Co. 281. X P. O. J. 2878________________ 
C. I'. 2!)j320___ Co. 281 X C. P. 27/34_________________ 

C. P. 31/12____ C. P. 29/310 X C ..P. 28/74_____________ 
C. P. 31/73___ - C. P. 29/84 X 21 N. O. 37 (noble cane)._

C. P. 31/8!L __ Co. 281 X P. O. J. 2B78________________

C. P. 31/110.__ •____ do____________________________ .__ 
C. P. 31/114________do_______________________________ 
C. P. 31/124 ________ do_______________________________ 
C. P. 31/152___ Co. 281 X 28 N. O. 251 (S. roul/slum)___

C. P. 31/160 ________ do_______________________________ 
C. P. 31/161._______do _____________ ------------------
C. P. 31/234___ Co. 281 X U. S. 1694__________________ 

C. P. 31/258 ________ do_______ .-----------------------
C. P. 31/274.-- -____do_______________________________ 
C. P. 311276 ___I._____ do_______________________________ 
C. P. 311288•.. ' 
C. P. 31'296 __ , 

• 

C. P. 31/299.. 

C. P. 311302 __ . 

('. P.31/509•• _ 1 


C. P. 31/520___ 

... do•• _ ........ _. _ .. 

__ .do_._ .• _., .. H __,_. ,,__ 

_____do__________________________ .____ 
_do____ ._._._. ________ • __ ,_,,_,_ 

('0.281 X (" P. 27/1 .... - ____ .________ 
Co. 281. X P. O. J. 2878________________ 

52 1.7 
6 4.9 
7 4.7 

14 2. 9 

2 4. 7 

1 2.5 
1 1.9 
6 1.9
1 
 2.1 
8 .7 

3 3.610 
 .2 

1 
 2.4 
8 4.1 
2 3. 5
1 
 7. 6 

3 1.41 
 5.6 

11 
 1.75 
 1.7 
15 2.4 
1 3. 3 

2 1.8 
4 1.6
2 
 2. 5
4 
 .9 

4- 8.0
1U .9
2 
 9. 9 

2 3.3 

5 2. 6 

1 5.. 1 

2 4.1 

7 1.9 

7 4.8 

1 3. 6 

2 5.0 
2 3. 2

2 
 6. 6 

2 4.6 
1 2.6 
1. 3.0 
2 2.6 
1 2.5 
2 3.S 
2 4.8 
1 2.1 
1 6. 5 

1 5.2 
3 .9
1 
 2.8 
2 3.6 
2 4. 4 

3 3. 6 


Set! (ootnotcs at end of tnl.lh,;. 
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TABLE 4.-Ratings relative to inversion oj sucrose in sugarcane t'arieties 
tested jor high resistance during the period from 1933 to 19.1,.'7 j inclu
sive '-Continued 

E:.:peri-
Variety Parents ments Rating I 

conducted 

Number
C. P. 31/55L __ Co. 281 X U. S. 1694_________________ _ 2 3. 2C. P. 31/561________ do______________________________ _ 

1 1.4
C.}'. 32/2_____ P. O •• T. 2.753 X I. 108L ______________ _ 1 5.8
C. P. 32/25____ P. O. J. 2725 X U. S. 169·1. __________ .. I 2. 0C. 1'. a2/28.________do_________ ", ___ , • _____ • _____ _ 

1 4.2
C. P. 32/62____ U. S. 1643 X C. P. 28/100 _____________ _ 1 6. 4C. P. 32/75_________do___ .___________________________ _ 

1 7.8C.P. 32/87____ • ____ do_________ • __________ • _________ _ 1 5. 7 
C. P. 32/9L___ Co. 281 X 28 N. C. 25':1 (8. robustum} __ _ 1 5. 7C. P. 32/97.________ do_______________ .. ______________ _ 

3 1.5
C. }>. 32/115___ P. O ..J. 2725 X C. P. 116L ___________ _ 1 3.1C. P. 32/117________do______________________________ _ 1 2. 2C. 1', 32/118 ________ do___________________________ ... __ 2 2. 9C. P. 32/120________do______________________________ _ 

1 2.3C. P. 32/123______ -_do______________________________ _ 
1 2. 2C. 1'.32/124________ do_______________________________ 
2 2.1C. P. 32/131._______ do_____________________________ .. _ 
1 3. 4C. P. 32/133________do______________________________ _ 
1 1.4C. P. 32/134________ do ________________________ . _____ _ 
5 1.0C. P. 32/135________ do______________________________ _ 
1 1.4C. P. 32/138________ do_______ - ___ . __________________ _ 1 2.5C. P. 32/146 ________ do______________________________ _ 3 3. 2

C. P. 32/168 ___ Co. 281 X U. S. 169·"-- _______________ _ 1 2. 2
C. P. 32/170___ D.74 X 1;'. S. 1694___________________ _ 1 3. 6 
C. P. 32/179___ C. P. 28/9 X 28 N. C. 288 (noble eane) __ 1 3. 2
C. P. 32/182___ C. P. 29/290 sclred ____________________ _ 1 1.7C. P. 32/195___ C.l'. 28/44 sclred _____________________ _ 1 1.5C. P. 32/196________do ______________________________ _ 1 2. I)
C. P. 32/202___ Co. 281 X C.P. 30/23________________ _ 4 .8C. P. 32/206. _______ do______________________________ _ 

9 1.3C. P. 32/207________ do______________________________ _ 1 2.4C. P. 32/209________do______________________________ _ 
1 2.0C. P. 32/212________do______________________________ _ 1 2.. 0C.P. 32/214________ do__ • ____ .. _____ ._. _____________ _ 1 2.1

O. P. 32/233___ C. P. 807 X C. P. 28/36____________ : __ 1 3. 2
C. P. 32/307___ Co. 281 X C. P. 30/23 ________________ _ 2 2.0 
C. P. 32/324___ P. O. J. 2725 X C. P. 116L ___________ _ 1 1.4C. P. 32/329 ________ do______________________________ _ 1 1.6C. P. 32/33-'-_______do________________ • _____________ _ 2 1.2C. P. 32/335________ do_______________ ._______________ _ 1 1.4C. P. 32/3311. _______ do_______________________ ._______ _ 2 1.7 
C. P. 32/337 ________ do______________ ---------_--.---- 4 1.2C. P. 32/339.______.do______________________________ _ 1 5.8C. P. 32/3·l2________do______________________________ _ 1 3. 6C.P. 32/345________do______________________________ _ 4 2.1C. P. 32/3·l8________do______________________________ • 1 3.9 
C. P.32/352___ Co. 281 X U. S. 169·'-________ --- _____ _ ] 6. 3 
C. P. 33/51_-- C. P. 31/289 sclred ____________________ _ 1 1.5C. P. 33/53_________ do,, ____________________________ _ 2 4.0 
C. P. 33/99___ • C. P. 31/117XC. P. 28/100 ____________ _ 1 3.7
C. P. 33/121.__ C. P. 29/307XC. P. 27/48 _____________ _ 4 .9C. P. 33/125________do_". ____________ . _______________ _ 1 1.3 
C. P. 33/142___ C. P. 31/303XC. P. 27/108 ____________ _ 1 1.6
C. P. 33/148___ C. P. 31/493XC. P. 31/521. ___________ _ 1 4. 7 

• 


• 


• 

See footnotes at end of. table. 
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TABLE 4.-Ratings relative ro inversion oj Sucrose in ItUgarcane vatitties 
tested jor high reSistanCe durinfJ the ~riod .from 1933 to 1941, inclu

• 


• 


• 


sive I-Continued 

Varioty Parents 

C. p, 33/165___ C. P. IHi5XC. 1). 31/518_________ • ____ _ 
C. P. 33/173___ C. P. 1165XC. P. 28/44 _______________ _
C. P. 33/174________ do______________________________ _ 
C. P. 33/185•• ______ do______________________________ _ 
C. P. 33/216___ C. P. 28/9XC. P. 31/288______________ _ 
C. P. 33/224.__ C. 1'. 27/139XC. 1'.31/432____________ • 
C. I). 33/228_______ .do____ -------- ________________ • __ 
C.P. 33/229________ do____________• ___ . _. __ • ________ _ 
C. I). 33/232___ • _' __ do___ ._. _ • ________ • _____ •• ______ _ 
C. 1'. 33/238 ___ C. 1'. 31/19911clfed ____________________ _ 
C. P. 33/243 _. Co. 281 XU. S. 1694_________________ _
C. P. 33/246___ .. ___ do_. ____ • _______ • _________ • _____ _ 
C. P. 33/249________do______________________________ _ 
C. P. 33/253_______ .do______________________________ _ 
C. P. 33/255________ do______________________________ _ 
C. P. 33/257_____ ••• do______________________________ _ 
C. 1). 33/258________ do_____________________________ ._ 
C. P. 33/26 L ___ • ___ do______________________________ _ 
C.P. 33/262________ do_----. _________________ • _•• ___ _ 
C. P. 33/273___ C. 1'.29/142 X C. P. 27/108____________
C. P. 33/278___ ._. __ do_____ •. ___ , __ • ______ ._._______ _ 
C. P. 33/285________ do_____________ • ________________ .. 
C. P. 33/297___ C. 1). 31f289 8olfed ____________________ _ 
C. P. 33/298______ ._do___________ •• _,.' • __ • ___ • ___ ._.
C. P. 33/29!L _____ ._do______________________________ _ 
C. 1'. 33/301 •• ____ •• do___________________ • ___ • ______ _ 
C. 1). 33/302. . .. _ .' •do. _... ___ ...... _ • _•...• _ • _. ___ • __ • _ . 
C. 1).33/307_._ C. P. ll(i5 X C. P. 27/108_____________ • 
C. P. 3:H309_ ... ___ .do______ •• -. ____________ .'_._. __ 
C. P. 33/310. ______ do_. __ • ____ •____ . ___ ...•__ ...... 
C. 1'.33/320_____ ... do•• ___ • _____________ ••• _•• _•••• _ 
C. P. 3:>/323______ •• do_ .•• _. _____ .. ____ • ____________ • 
C. 1). 3,:~/334_. C. P. 31/117 X C. P. 28/100 ____ ....... _.

C. P. 33i335 ••• '" _.do_ ••• __________ • ___ • __ ••• _•••• __ 

C.1). 33/337._. _.".do........ _•• _. __ .•••• _.. _.• _.. _ 

C. P. 33f3-12... C. P. 29/307 X C . .P. 27/48 ___ ... _" .. 
C. P. 33/351.. _ C. P. 28/9 X C. P. 28/100. _____ "_""_ 
C. P. 33/364 __ . ('. P. 1165 XC. P. 28/-14. ___ •• __ ... _. __ 
C.l' .33/365_......do_ ••• _._._. __ ...• _.... _._ .. __ .... 
C.1'.33/360,__ .do. .. _. _•. ___ • _•• 
C. P. 33/aiO._... __ .do___ • __ ,_" .. ,,_, __ ,,_ •••• ___ _ 
C. P. 33/372..... ".do.. __ • __ ._ ••.. _.. _._ ... _..... _.• __ 
C. 1'. 33/374... do••• ___ ._ .......... _......_._,. 

C. P. 33/375 __ •..• do•.•. _.................... _ .. . 
C.l'. 331389 •• C~ P. 28/9 XC. P. :JI/288._ ._ ... _... . 
C. P. 33/393_ •. CO{ 281 X U. S. 1694 __ • ___ ••••.•••• _._ 

C. P. 33/3\)4 •. ,. ' ••. do. _____ • __ • ____ .,--'., ...... __ •__ 1 

C. 1'.33/397_•..•. _.do________ •• ___ •••• _. __ , _..... ,._ 
C. P. 331398._ • .. ", .do_. __ . __ • __ •• _•• _••• , ..• _____ •• _, 
C. 1'. 33f·100.. • ,._do._ •. _______ .......-.- """_"1' 

C.P.33/·101. .. ....do__ .. _••••.•••• __ ' ... '_'_' •• _ 
C. P. 33/·106 •...... do...... _.... __ ._ .... __ ... __ ......... ; 

C. P.33/·109.. _....do., ......................... " ... _.j

C. 1'. 33/.111 ...... do_ .. "_ .. __ • ___ . _.. _. _... ... _ .... . ... : 

Sl~e (ootnott·s lit {'nd or tubl... 


suISi6-00·-2 


Experi
ment.s Rating'

conducted 

Nlll11ber 
4 3. 5 

3 2. 5 

1· 7.5 

1 21. 5 

2 1.8 
6 1.2 
3 1.4 
1 .9 

3 .5 

1 .3 

8 5.·3 

1 9. 8 

1 9. 2 

5 4. 0 
2 11. 7 

3 2. 4 

1 8.9 
2 9. 7 

1 9. 6 

1 1.6 
3 4. 3 

1 3. 9 

1 1.6 
1 2. 7 

1 3. 4 

1 5.2 
1 .7 

1 3. 3 

1 2. 4 

·l 5. 9 

·l 1.6 

J 3. 8 

1 4.8 
1 4. 1 

1 2.9 
1 1. 1 

I 3.9 

1 7. 1 

1 2.9 
3 5.0 
1 3.7 
3 9. 1 

I 4. 2 

1 2.8 
1 2. 1 

1 4.0 
1 3. 3 

I 2. 4 

I 3.5 

I 3.8 

1 3. 2 

3 3. 5 

5 3. 2 

I 2.9 
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TABLE 4.-Rating8relati~ to in~r3ion oj 8Ucrose in 8Ugarcane'tlQ,rietie8 
uBted Jor highremt4nce during the period Jrom 1988 to 1947J inclu
sive I-Continued . •Experi-


Variety Parents ments RaMngl 


C. P. 33/413___ Co. 281 XU. S. 1694______ ------------C. P. 33/414________ do______________________________ _ 
C. P. 33/4·15 ________ do______________________________ _ 
C. P. 33/416________do______________________________ _
C. P. 33/420 ________ do______________________________ _ 
C. P. 33/42L _______ do_______ "______________________ _ 
C. P. 33/425 ________ do______________________________ _ 
C. P. 33/427________ do___ .,. ____ .. ____ , ___ .. _______ _ 
C. P. 33/430________ do______________________________ _ 
C. P. 33/435________ do_____________ • ________________ _ 
C. P. 33/437 ________ do______________________________ _ 
C. P. 33/438________do_________ .. ____________________ _ 
C. P. 33/441 ________ do_________________ .. ____________ _ 
C. P. 33/445__ • _____ do__,____________________________ _
C. P. 33/446________ do______________________________ _ 
C. P. 33/449________ do______________________________ _ 
C. P. 33/450 ________ do______________________________ _ 
C. P. 33/451________ do______________________________ _ 
C. P. 33/453________ do______________________________ _ 
C. I'. 33/455________do______ - _______________________ _ 
C. P. 33/459________ do ______________________________ _ 
C. P. 33/461. _______ do______________________________ _ 
C. P. 33/4(i4________ do ___________________________ • __ _ 
C. P. 33/467 ________ do______________________________ _ 
C. P. 33/47L_______ do______________________________ _ 
C. P. 33/472________ do______________________________ _ 
C. I'. 33/476________1I0_________________ • ____________ _ 
C. P. 33/485___ C. P. 1105 X C. P. 27/108 _____________ _ 

C. P. 33/·I!l-1.._ C. P. 1165 X C. P. 28/44______________ _ 

C. P. 33/500___ Co. 281 X U. S. 1694~ __________ -------

C. 33/50!L_______do______________________________ _l~. 

C. P. 34/1.. _______ .do______________________________ -' 
C. 1>.34/0. ____ P. O. J. 2725 X C. P. 1165____________ _

C. P. 3·1/10.___ • ____do___ . __________________________ _ 

C.l).3·I/llL_. U. S. 1643 X C. 1).29/284_____ . ______ ._

C. P. 3·1/20________ .do______________________________ _ 
C. P. 34/2L________do.___________ ! _________________ _ 

C. P. 3·1/25.___ C. P. 28/11 X C. P. 27/38_____________ _
C. P. 34/27________ .do________ ____ • ___ • _________ _~~_. 

G. P. 3·1/52•••• Co. 281 X P. O. J. 2878_______________ .. 

C. P. 34/53___ ~ ._. __do__________________ ._. __ • ___ • ___ , 
C. P. 34/54•• __ Co. 2S1 X O. P. llU5. ________________ _ 
C. P. 34/57___ -r----do--. ______________ ' ________ ~ __ ~_I 
C. P. 34/5!L__ • ~_ •• _do__ ~ _____ • ____ •• ______________ •. : 
C. P. 3·ltG·!..._ Co. 281 X C. P. 29/290 ________________ i 

C. 1'. 34iOi. __ • CQ. 281 X C. J>. 32/H)7 -..- ••••. _... ---1 

C. P. 3·1/70 •• __ C'. 1'. 28110 >: C'. P. 29/200...... _____ • I 


C. P. a·II73,, __ C. P. 2M307 X C. P. 2\:1/252•• _••• _••••.. /
C. P. 3·l/75 ... 1'. 33!30 Y. C. P. 1161 ••••. _..... _.... ;
C.. P. 34/77•., ._~_.<lo••••.• _., •••• _••••••..• _•• " •.. 
C. P. 3·H79.. ., ••. do~•••.•• _••• __ ...• , .•...•••.•••• /
C. P. 34/80.. .. .... don ..... __ .• _................ __ 

C. P. 3VS3 .• _ i Co. 281. X l'. S. lG04 •.••.••.•••••. _. 
C. P. 34I1H.. :••••• <10._ ........... - ... - ... -

C. P. 3·I/SO ., "... do.. . .. ,. .• •...•• 

oonduoted 

Number 
1 

1 

4 

1 

1 

1 

6 

1 

1 

1 

2 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

3 

2 

1 

5 

2 

4 

1 

3 

2 

3 

2 

3 

3 

3 

2 

1 

3 

2 

1 

·l 

1 

1 

1 

1 

3 

3 

3 

(l 
2 

3 

2 


3. 6 

6. 2 

5. 3 

2.0 
4.8 
1.6 
3.3 
4.4 
2. 7 

4.6 
2. 6 

3. 4 

2.2 
3. 8 

1.7 
4. 4 

3.1 
5.8 
6.1 
3. 6 

3.2 

•2.0 
3.0 
3.0 
2. 5 

4.1 
1. 8 

1.9 
1. -1 
4. 0 
2. 2 

4.6 

11.8 
7.1 
5. 2 

3.3 
3.7 
4.4 
8. 0 

.2 


8.1 
1.8 
3. 2 

4. 7 

1.3 
3. 2 

3. 2 

3,1 

2. 0 
2. 0 

.1.4 

2.1 •2. 2 

2. 7 

2. 7 


Soo tootnot~B at end or table. 



-- - -

etUCROSJltlNVilRSION'!N SACCHARUM, ERIANTHUS) SORGHUM rf 

TABLE 4.-Ratings rtliative to invt1'sion oj 8ucroS~ in 8U{Jarcan~ ba1'ietUs 

• 
fe8t~d fbfhigh ftsistance during the period from t988 to t01/I, inclu
sive l":"Continued 

Experi-
Variety Parents ments Rating % 

conducted 

NWilberG. P. 34/90____ Co. 281 X P. O. J. 2878_____ .. _________ _ 1 2.5C. P. 34/92____ Co. 281 X C. P. 1165_________________ _ 6 3. 7C. P. 34/95. ________ do______________________________ _ 
C. P. 34/9!). _______ .do_____ • ________________________ _ 2 2. 6 

2 2. 5C. P. 34/l02.__ P. 0 . .1.2725 X C. P. 1165____________ _ 2 2. 3C. P. 34/105___ C. }), 28/11 X C. P. 27/38_____________ _ 2 3. 5C. P. 3t/112___ P. O..J. 2725 X C. }>. 116L ___________ _
C. P. 34/1.15. _______ do_____________________________ ._ 1 1.9 

8 1. 1C. P. 3·1/120___ Co. 281 X P. O. J. 2878...____________ _ 25 1.7C. P. 34/138. __ C. p. 28/11 X C. P. 27/38_____________ _ 2 2. SC. P. 34/139___ P. O. J. 2725 X C. 1'. 1165 _____ • ______ _ 14 1.8C. P. 34/141.._ P. O. J. 2725 X C. 1'. IHiL ___________ _ 4 2.1C. P. 3·t!143________do______________________________ • 
4 2.4C. P. 34/144__ . ____ .do________ • ___ .. _. _____ • _________ _ 
1 2. 3C. P. 34/149___ Co. 281 X U. S. 1694_________________ _ 1 2. 8C. p. 34/151_ ... ____ .do_____________ ~ ______ • _. _. _____ _ 2 4.5C. p. 34/152____ • __ .do... ___________________________ _ 
1 3.1C. P. 34/153___ ___ ._do_______.------_-- ______________ _ 1 2. 9C. P. 34/155___ Co. 281 X P. O..J. 2878_______________ _ 3 2. 9C. P. 34/156___ Co. 281 X C. P. 1165_________________ _ 1 2. 3 

• 
O. P. 34/158.. _ Co. 281 X P. O. J. 2822__________ ~ ____ _ 1 2.7C. p. 34/164__ , P. 33/30 X O. P. 1161. _______________ _ 3 1.4C. P. M/I6.5 ___ P. O. .1. 2725 X C. P. 1161 ____________ _ 4 1. 1
C. 1'.34/167___ P. O. J. 2725 X C. 1'.32/109__________ _ 1 11.9C. P. 35/L __ ... Co. 281 X C. P. 27/38 ________________ _ 2 2. 6C. P.35/14____ C. P. 31/78 sclfee!.. ___ • _______________ _ 4 2. 1C. P. 36/1. __ ._ P. O. J. 2725 X C. P. 1165____________ _ 10 1.4C. P. 36/7____ ____ odo___ • __________________________ _ 

4- 2; 6
C. P. 36/13____ 

e 

I). O..J. 2725 X Honey sorghum_______ _ 15 .9C', P. 36/17____ Co. 281 X C.l). 1165________________ __ 3 3.8C. P. 36/18___ • ____ .do____ • __ •• _____________________ _ 
2 5. 4C. P. 36/19. ________ do______________________________ _

C. P. 36/22________ .do______________________________ _ 8 4. 2 
2 3.2C. P. 36/23. ___ ___ .. do ________ • __ .. _________________ _ 
4 1.4C. P. 36/27____ Co. 281 X U. S. 1694_________________ _ 1 1.3C. 1'. 36/50________ .do________ ._. __ • _______________ _ 
2 2. 8C. P. 36/54._._ ,.. __ .do______________________________ _ 2 3. 4C. 1'.36/55________ .do.________ ._. ______ •• _._. _______ _ 7 11,2

C. P. 36/5IL._ P. O. J. 2725 X 0. P. 1165____________ _ 1 2, 1
C. P. 36/62____ . ___ clo_~._._. '" •. _. __ ,,_, __ ••• _ 3 1. IiC. P. 36/63_______ "do_._ •• __________________ ._______ _ 3 4.0C'. P. 36/64____ ••• do ____ ... _______________________ _ 2 1.5C. P. 36f66 ____ __ ..do_____ • __ . ____ • ___ •• ___________ _ 1 3.5C. P. 36{67••• _ ._ ... do. __ • __________________________ _ 1 2. 7C. P. 36/69_____ • ___ do___________ • ________ • _________ _ 

1 6.5C. P. 36/7.0_________ do______________________________ _ 
2 18.0C. P. 36/i'2_._. __ ••do_____ • __ .' _______ •• _. _________ _ 3 .9C. P. 36/73_____ . _.•do" __ . __ •. _. ____ .. ___ • ____ • __ _ 3 2. 4

C. P. 36/75__ ._ - ... _clo ____ ... _____ ....... ___ .,.-. __ •• _ 
 4 7. 2C. P. 36/78________ do_____ • ___ • _____ • _________ •• ___ _ 3 6.1 

• 
4 1.9C.C. P.P. 36/81.36/80_ ___ - - -r .--._.do.do__ ___________________ - -. --- -. - -- -- -----._. -____ . - --- --I\_ ___ _ 7.4,

C. P. 36/83__ ..1 P. O. .T. 2822 X U. S. 1694________ •• __ _ ~ I 3.3 
See footnotes nt end of tnblE!. 
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TABLE 4.-RtJtlnglJ r,ltJtiWJ to in"",1ion oj rUcr08' in ngdrMn, fJarUti.e, 
te.udjor high r,lJisttJn(!e during thl. ptriod from 19~8 to 1947, inelu
sive l~ntinued •

Experi-
Variety Parents ments Rat,ing t 

conducted 

-------1------------------1---
NumberC. P. 36/85____ P. O. J. 2725 X C. P. H65____________ _


C. P. 36/89 _________ do______________________________ _ 8 1.3 
C. P. 36/94 _________ do______________________________ _ 3 2.7 
C. P. 36/96_________ do__ --- _________________ ,________ _ 10 1.8 

3 4. 3
C. P. 36/100__ • P. O. J. 2725 X C. P. 28/1L __________ _ 
 1 2.2C. P. 36/105___ Co. 281 X C. P. 1165________ , _________ _ 
 7 3. 4
C. P. 36/106___ Co. 281 X C. P. 30/24________________ . 
 2 2. 3
C. P. 36/111.__ P. O. J. 2725 X O. P. 1165_________ .. __ _ 
 3 7.1C. P. 36/160___ Co. 281 X U. S. 1694 _________________ _

C. P. 36/161 ________do___ • __________________________ _ 3 2. 7 


1 3. 3
C. P. 30/162___ P. O. J. 2725 X C. P. 1165 ______,______ _ 
 2 2. 5
C. P. 30/164 ________ do______________________________ _ 
C. P. 36/165________do________________ - _____________ _ 1 2. 6 

C. P. 36/167________do______________________________ _ 2 11. Z 

C. P. 30/169__ • _____do______________________________ _ 1 1.7 

1 7. 5
C. P. 36/170________do__________________ -- __________ _ 
1 7. 2
C. P. 36/173__ •• ___ do__________ ._. _________________ • 

C. P. 36/174_______ do______________________________ _ 1 5. 4 

C. P. 36/175________do______________________________ _ 1 3.0 
C. P. 30/178________ do______________________________ _ 2 1.4 

4 5. ZC. P. 30/179________do __ - ____________________ .. _____ _ 
C. P. 30/180 ________ do______________________________ _ 6 2.4 
C. P. 30/181 ________ do______________________________ _ 1 3. 2 


1 2.9C. P. 36/183________ do_______ .• _____________________ _ 
C. P. 36/184 ________ do______________________________ _ 8 4.3 •
C. P. 36/185________ do______________________________ _ 2 2.1 
C. P. 36/187__ • _____do______________________________ _ 1 1.8 
C. P. 36/189 _____ .-__ do______________________________ _ 2 3. 3 


2 .9
C. P. 36/190 ________ do_______________________________
C. P. 36/191________ do______________________________ _ 1 2. 1 


4 Z.7C. P. 36/192 ________ do______________________________ _ 
3 3.4C. P. 36/193___ Co. 281 X U. S. 1694_________ ~ _______ _ 
 1 3.4C. P. 36/194-__ P. O. J. 2725 X C. P. 1165____________ _ 
 2 8.2C. P. 36/195________ do______________________________ _ 
2 4. 2
C. P. 36/197 ________ do______________________________ _ 
5 4. 3
C. P. 36/198 ________ do______________________________ _ 
1 3.3C. P. 36/199~__ _____do____________________ .. _~ _______ _ 
1 23.8C. P. 36/201________do______________________________ _ 
1 5.2C. P. 36/202________ do______________________________ _ 
1 2.6C. P. 36/203___ P. O. J. 2878 X C. P. 28/11.. __________ _ 
 4 4. 6
C. P. 36/205___ P. O. J. 2725 X C. P. 1165____________ _ 
 1 2. 4
C. P. 36/206________do______________________________ _ 
1 7.9

C. P. 36/207___ P. O.•J. 2878 '< C. P. 28/11. __________ _ 2 2. 4
C. P. 36/208___ Co. 281 X U. S. 161)4_________________ _ 
 1 1.8C. P. 36/209___ 'P. O. J. 2725 X C. P. 1165____________ _ 
 4 5.9
C. P. 37/3_____ Co. 281 X C. P. 27/108 ________ .. ______ _ 
 4 1.7C. P. 37/5__________do___________________ -- _________ _ 8 1.4'C. P. 37/9_____ C. P, 33/224 X C. P. 33/152 ___________ _ 12 .8
C. P. 37/14____ P. O..T. 2725 X Co. 356_______________ _ 
 1 4.3
C. P. 37/17____ C. P. 29/366 X C. P. 28/100 ___________ _ 1 14.8
C. P. 38/1_____ P. O. J. 2725 X C. P. ll65____________ _ 
 3 2. 1
C. P. 38/2 __________ do______________________________ _ 

2 3.4C. P. 38/3__________do______________________________ _ 
1 6. 2 


See footnotes at end of table. 
 • 
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C.~P. 38/4 __________ do______________________ - _______ _ 
C. P. 38/5 __________ do__________'" ___________________ _ 
C. P. 38/6__________ do______________________ .. _______ _ 
C. P. 38/7 __________ do______________________________ _ 
C. P. 38/8 __________ do______________________________ _ 
C. P. 38/~L _________ do___ . _____________ -- __ --- --- ----
C. P. 38/10 _________ do______________________________ _ 
C. P. 38/12.. ________do_________ - _ - -- - - -- - -- - --- - - - ---C. P. 38/13_________ do______________________________ _ 
C. P. 38/14_________ do______________________________ _ 
C. P. 38/15____ P. O. J. 2725 X Co. 356 _______________ _ 

C. P. 38/16 _________ do______________________________ _ 
C. P. 38/17____ 00.281 X U. S. 1694 _________________ _
O. P. 38/18_________ do_______________ .. ______________ _ 
C. P. 38/19____ C. P. 29/116 X C.P. 1165_____________ _ 
C. P. 38/21.___ P. O. J. 2725 X C. P. 1165____________ _

C. P. 38/23___ . _____ do______________________________ _ 
C. P. 38/25____ P.33/29 X C. P. 1161. _______________ _ 
C. P. 38/26____ P. O. J. 2725 X C. P. 36/156__________ _ 

C. P. 38/27____ Co. 281 X C. P. 1165_________________ _

C. P. 38/28_________do______________________________ _
C. P. 38/30 _______ ._do______________________________ _ 
C. P. 38/31. ___ Co. 281 X C. P. 27/108 _______________ _ 

C. P. 38/33____ 00.421 X C. P. 27/156 _______________ _
C. P. 38/34 _________ do______________________________ _ 
C. P. 38/35____ C. I>. 35/7 X Co. 350 _________________ _
C. P. 38/36_________ do. . _________ •• ________________ _~ 

C. P. 38/37____ P. O. J. 2725 X C. P. 1161. _________ '- __

C. P. 38/38 _________ do______________________________ _ 
C. P. 38/39____ P. 33/29 X C. P. 1161. _______________ _ 
C. P. 38/40____ 3u series 1310-A selfed ________________ _ 
C. P. '12/1. ____ P. O..J. 2725 X C. P. 1161._ .. _________ _ 

C. P. 42/2 _____ C. P. 29/117 X C. P. 1165_____________ _ 
C. P. 42/3_____ Co. 281 X C. P. 1165_________________ _ 

C. P. 42/4__________ do_____________ ------------------

8UCROS!llNVERSION IN BACCHARt1M, ERIAN'lHUS, SORGHUM i13 

TABLE 4.-Ratings relati~ to inverB'i01l. oj 8'UCT086 in wgarcane var~tiU 
tuted,jor high re8i8tance during the perUxljrom 1935 to 1947, intlu
8ive I-Continued 

Experi-
Variety Parents ments Rating t 

conducted 

C. P. 42/6 _____ 
C. P. 42/13____ 
C. P. 42/15____ 
C. P. ,12/16____
C. P. 42/17___ -
C. P. 42/18____ 
C. P. 42/19____
C. P. 42/20 
C. P. 42/21. ___ Co. 281 X (P. O. J. 2725 X Amu Darya


60, 8. spontaneum, Turkestan).

C. P. 42/22____ P. O. J. 2725 X C. P. 1165____________ _ 

C. P. ·12/23____ C. P. 33/224 X C. P. 33/152___________ _
C. P. 42/24____ P. 33/29 X C. P. 1161. _______________ _ 
C. P. 42/25 ____ Co. 421 X C. P. 27/156 _______________ _ 

C. P. 42/26____ C. P. 29/116 selfed _________________ . ___ _ 
C. P. 43/3_____ C. P. 29/99 X C. P. 36/1513. ___________ _ 
C. P. 43/4_____ P. 33/29 X C. P. 116L_______________ _
C. P. 43/5 __________ do______________________________ _ 

See tootnotea at end ot table. 

Co. 281 X C. P. 27/108 _______________ _ 

P. O. J. 2878 X C. P. 28/11. __________ _ 

P. O. J. 2725 X C. P. 31/289__________ _ 

P. O. J. 2725 X C. P. 1165____________ _ 


_. ____ do______________________________ _ 
P. O. J.2725 X C. P. 1161. ____________ _ 
P. O. J. 2725 X C. P. 1165____________ _


do___________ ' ___________________ 

Number 
1 1.9 
1 7. 7 

2 5.2 
1 4.4 
1 3.5 
4 3.6 
1 2.7 
1 14.0 
1 2. 7 

3 3. 2 

4 3.8 
3 3.3 
2 9. 3 

5 2. 5 

2 1.7 
1 5.0 
3 2. 3 

5 1.0 
8 2.0 
3 2. 3 

3 13.4 
1 4.4 
1 .6 

2 1.0 
3 1.5 
1 1.7 
1 2. 2 

4 .9 

3 1.8 
4 .8 

1 3.1 
1 3. 6 

1 12.5 
1 10.2 
1 9. 8 

2 1.6 
2 2.0 
2 2. 0 

-I 1.7 
3 1.1 
2 6.1 
2 3.8 
1 4. 5 

2 3. 2 


2 2.2 
3 .5 

1 3.3 
2 2. 5 

2 10.8 
4 4.7 
1 2.4 
1 1.0 
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TABLE 4.-,Rat'&,lgs relativt to in~rsion of 81UJrose in sugarcane varittits 
tested jor high resistance during tht period jrom 1933 to 1947. inclu
sive i-Continued' • 

Experi-
Variety Parents ments Rating I 

con<Jucted 

Number
C. P. 43/9 _____ C. P. 29/320 X P.33/32_______________ _ 3 2. 5
C. P. 43/10____ C. P. 29/320 X P. O. J. 2878 __________ _ 1 .9
C. P. 43/12____ Co. 281 X C. P. 27/34. _______________ _ 2 1.9C. P. 43/13_________do___________________________ .. __ 4 3. 5C. P. 43/14_________du____________________________ .. __ 1 2.4C. P. 43/15_________do______________________________ _ 

1 2. 5C. P. 43/17 _________ do______________________________ _ 1 2.2C. P. 43/20_________qo_____._________________________ _ 1 2.8
C. P. 43/21. ___ 00.281 X C. P. 27/108- ______________ _ 1 3.2C. P. 43/22_________ do______________________________ _ 1 2.4C. P. 43/24_________ do______________________________ _ 

2 1.8C. P. 43/26_________ do______________________________ _ 1 1.9C. P. 43/28~___ 00.281 X C. p, 116L________________ _ 2 4. 2C. P. 43/30 _________ do________ .. _____________________ _ 1 2. 5C. P. 43/31. ________ do______________________________ _ 1 3.4C. P. 43/32_________ do_________ .. ____________________ _ 5 2.0
C. P. 43/33,- ___ Co. 281 X O. P. 1165_________________ _ 5 3. 6C. P. 43/34____ _____do______________________________ _ 2 3.1O. P. 43/35_________ do______________________________ _ 1 4. 2O. P. 43/36_________ do______________________________ _ 2 3.6C. P. 43/37_________ do__ ___ _ _ _ _ _____ - - _____________ _ 2 3. 6O. P. 43/38_________do______________________________ _ 2 3. 2C. P. 43/39_________do______________________________ _ 2 2. 8C. P. 43/4L ________ do______________________________ _ ! 2. 2 •C. P. 43/43_________ do_______________ -- _____________ _ 5 1.3C. P. 43/44_________do______________________________ _ 1 6. 2C. P. 43/45_________do______________________________ _ 1 4. 1C. P. 43/47_________do______________________________ _ 7 2.2C. P. 43/48_________ do______________________________ _ 2 3.1
C. P. 43/49____ 00.281 X U. S. 1694_________________ _ 4 2. 6·C. P. 43/50_________ do ______________________________ _ 1 3. 7C. P. 43/52_________ do______________________________ _ 3 3.0C. P. 43/53_________ do______________________________ _ 4 4.7
C. P. 43/56____ C. P. 28/9 X C. P. 36/212_____________ _ 1 3. 9 
C. P. 43/67 ____ O. P. 36/138 X O. P. 27/108___________ _ 2 8. 6
C. P. 44/26____ 00.281 X C. P. 1165_________________ _ 1 3. 5
C. P. 44/37____ O. P. 28/9 X O. P. 27/108_____________ _ 1 .5
C. P . .44/45____ 00.281 X O. P. 27/34 ________________ _ .21 

2 4. 7 
1 3. 2·C. P. 14/51 do8:~: !!~:g====_________ =====~~===============================______________________________ _ 2 .9C. P. 44/52_________do______________________________ _ 1 .9C. P. 44/53_________ do______________________________ _ 1 1.0

C. P. 44/69____ 00.281 X C. P. 27/108 _______________ _ 3. 62
C. P. 44/72____ Co. 281 X O. P. 1161.________________ _ 2 3. 8
C. P. 44/78____ 00.281 X O. P. 1165 _________________ _ 2 4. 0O. P. 44/92_________do______________________________ _ 2 1.0C. P. 44/101. _______ do______________________________ _ 2 .9 
C. P. 44/116___ 3!l-863-C X C. P. 33/229 ___________ ..: __ 2 3. 5
C. P. 44/119___ 00.281 X U. S. 1694 _________________ _ 1 2. 9 
C. P. 44/12L__ C. P. 29/103 X C. P. 27/48 ____________ _ 1 3.3 
C. P. 44/132 ___ 00.281 X C ..P. 116L________________ _ 2 1.0 

See footnote~ at end of table. • 



• 


• 


• 


SUCROSE INVIlRSION IN SACClL\RUM, E8IANTHlJE', SOBGmJM 15 

TAn!.}) 4.-Ratings reiqtive fA) i'-n'/J~r~Qn oj 8¥(}TQSe in 81.UJaTcanelX,trie~1I 
tested jor high resistance during the period jrom 1933 to 19;"7, i'fltf.'U,
si~ l-Continued 

~xperi-
Variety Parents ments Rating 2 

conducted 

Nwmbq1165 __________________ C. P. 44/153 ___ Co. 281 X C. P. 2 2. 1 
C. P. 44/155___ C. P. 33/229 X C. P. 33/224 ____________ 1 . 1 
C. P. 44/156___ Co. 281 X C. P. 27/108_ . ______________ 1 1. 1 _____ do_______________________________F. 31/762______ 5 1.7 _____ do_______________________________F. 31/962-. .___ 1 1. 1
F. 36/819______ F. 31/962 X P. O. J. 2878______________ :; .3
P.33/1L______ P. O. J. 2878 X BlldUa _________________ 1 2. 2 

I 

I Only varieties that showed some indication of commercial promise were tested.. 
As soon as a variety ceased to be considered for commercial release, tes~ing was 
discontinued. 

2 Ratings are based 011 differences in drop in purit.y during about 2 weeks of 
storage under dry conditions or 2 weeks in the windrow. Co. 281 was the eontrol 
variety, and the drop in purity of this variety ill each experiment was given the 
value of 1. O. The ratings of the other varieties were obtained by dividing the 
drop in purity of these varieties by that of Go. 281. The average ratings were 
obtained by dividing the total drop in purity of a given variety by the total.drop 
in purity of Co. 281 in the same experiments in whieh the given variety W~ 
included. Varieties with a rating less than 1. 0 showed greater resistance to 
inversion of sucrose than Co. 281, whereas varie,;;:,s with ratings greater than 
1. 0 showed greater susceptibility to inversion than Co. 281. 

SELECTION OF SAMPLES AND STORAGE OF CANE 

Three methods of selecting samples were employed. (1) A ;number 
of stalks of about the same thickness and length, .corresponding to the 
number of samples to be selected, were takCI~ and distributed. This 
process was repeated until the desired number of stalks for each sample 
was selected. Each sample consisted of one stalk from each succes
sive selection. This method of selection was employed when the 
supply of cane was small and anly lO-stalksamples were used. (2) 
Stalks were taken at random from a pile, and one placed at succe!lsive 
locations representing the number of samples to be selected. This 
procedure was repeated until there was the desired num.ber of stalks 
for a sample at each location. (3) . Stalks were taken at random .from 
a pile) and the selection of a sample completed before the selection of 
another sample was started. 

In drawing stalks from a pile of cane, the person who did the 
selecting was prone to draw the larger stalks. This proce9ur~ !lome
times resulted in a gradation in size of stalks among samples when 
the samples were selected successively, as by the third method. Great 
care was observed to keep such biased selection to a minimum. By 
use of the first and second methods, P!1rticularly th~ first, this Q.iffi
culty was overcome. The use of method 1 was limited to small lots 
of eane. Method 2 was employed more often than the other two, and 
now is used exclusively, except in ease of small lots of cane. 

Samples were taken at random from the entire lot of samples of 
each variety of cane for controls and for etorage. From one to five, 
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usually five, samfl6.'3 of each variety were used as controls for each 
period of storage. 

The samples were stored in racks in an open shed, which permitted 
free circulation of air, or in open racks in a room where temperature 
and relative humidity were controlled and in which br'ced nir circula
tion was provided, or in the wbdrow. Studies dealing with parent 
varieties stored under controlled temperature and humidity were 
limited to three experiments in one season, 1941 (see fig. 3). These 
environmeutal conditions usually favored heavy loss of moisture, an 
essential condition for clearly differentiating varietal susceptibility, 
especially in mature cane of highly resistant varieties. In less mature 
cane, conditions of drying need not be so severe in order to obtain 
contrasting results between va.r.ieties of dissimilar resistance. 

METHOD OF ANALYSIS 

The samples were weighed, crushed, and analyzed for Bri.'{ and ap
parent sucrose at the beginning of the experiments and after periods 
of storage under the conditions previously described (11). 

EXPERIMENTAL DATA 

Twenty-one cxperiments dealing directly with parents and involving 
82 varieties were conducted during the period] 938-48. In addition, 
26 varieties used as parents at Canal Point, 1i'la., were tested in experi
ments dealing with progeny selections during the years 1931-48 (table 
3). The weight losses and changes in purity of the 82 varieties are 
graphically represented in figures 1 to 5.7 '}'he initial Brix, apparent 
sucrose, and apparcnt purity are also given for each variety and ex
periment. The rll,tings relative to resistance to inversion of sucrose of 
the 26 hybrid parent varieties are given in table 3, and the selections 
from their progenies in table 4. 

The Bri.'{, sucrose, and purity values of a given variety varied from 
experiment to experiment, depending upon the maturity of the cane, 
the season, and the conditions under which the cane was grown. The 
values of the chan~es occurring during storage, such as the loss of 
moisture and inversIOn of sucrose in a given variety, differed with the 
above variables and with tlle conditions under which the cane was 
stored. It is not possible to control any of these variables except the 
conditions of storage. It has been impracticable, thus far, to stand- . 
ardize storage conaitions except in a given experiment. Controlled 
conditions of storage were not available for the extensive experiments 
involved, and the conditions in the shed varied from experiment to 
experiment, depending upon usual changes of weather. The variation 
in environment should be kept in mind when comparing the results of 
different experiments. Notwithstanding the differences in season, 

S The only cases in which only 1 sample was stored and 1 used as a control were 
those of Burma (S. spontaneum from Burma) and Pa.~oeroean (S. sponttineum from 
Java). The samples of Burma contained 86 stalks each and those of Pnsoeroean 
87. Five 100-stalk samples of each of Rellagadi (S. sponlaneu1/I. from British 
India) and Tabongo (S. spontaneum from North Celebes, Dutch Ea.qt Indies) 
'were stored and 5 were used as controls. With the exception of S. spontaneum 
the size of the samples ranged from 10 to 30 stalks. Most of the samples contained 
20 stalks. 

7 Weighings were not made in one experiment (fig. 4, 0). 
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VARIETIES 


(;0.281 C.P.311289 U.S.1694I C.P'1I61 IC.P. 311288!C.P.27138 C.P.1I6' CIWNNEE 

, DURATION OF STORAGE (DAYS) 


+ 14 14 14 .4 1.4 14 14 .4 
Q 

I I 
10 r-- I-t- 1-r- I-I-- I-f- I 

20 I-I-- I-f-- I-f-- f ,-t 

~.'A 
>
l 
ii: 30 - 1- .-- '. 
::> 
a. oLOSS IN WEIGHT (PERCENT) 

I z I CHANGE IN APPARENT PURITV W 
0:: 40 1
(t, 
oJ.. I I 
<t PLANT CANE - OCT.18,1938z 
;;: 50 ~- 1
0 14.27 13.57 10.91 14.27 13.17 12.06 14.72 
0:: 10.62 9.81 6.42 10.09 9.27 7.42 9.730 17.3774.·~ 72.2 58.8 70.7 70A 61.5 66.'C 13.75 

79.2<f 60

• ;; 
Z 

Z 
W VARIETIES 

(,) Co.281 P.O.J.27251 C.P.II 61 !U.S.1694 C.P. 1165 

0:: 

W DURATION OF STORAGE(OAYS)
a. 16 16 16 16 16+ 
t-

I:c 2 

I\!) 

W 
3 

z 10 - f- 1-

VI 

BVI 
0 
..J 

20 1

FIRST-YEAR STU88LE-NOV.14, 1938 

30 1

18.16 15.59 16.36 12.81 17.86 
15.94 12.3, 12.94 8.05 14.01 
87.8 78.9 79.1 62.8 784 

40 

FIGURE I.-Initial BriX', apparent sucrose, and apparent purity (figures in each 
block reading from top to bottom), loss in weight (percent), and drop in ap
parent purity in cane of parent varieties stored in an open shed in two experi
ments at Houma, La., in 1938 . 
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FlOI'm: 2.-1nitiul Brix, nppnrcnt sucro:;c, nnd apparcnt purity (figures in each 
block rcading froUl top to bottom), lo;;~ i.11 w('ight (perceni), Ilnd change in ap
parcnt purity in cnne of pan'nt varieties stored ill an open shed in three experi- • 
mcntR ut HOl\ll11l, L!~., in 1939. 

maturity of cane, and the w('ath(,I' conditions associated with the 
different experiments, the bclulviol' of ('Hch variety was remarkably 
chal'llctel'istic. Only minor vari('tal shifts werc observcd. 

The relation of moisture loss to varit'ly was not always consistent 
between experiments, nor was the relation of moistmc loss to inversion 
of Sllcrose. consistent. This conell/sion must be drawn notwithstand
ing the marked influence of the loss of moistul'C on inversion within a 
variety. A condition sOIl1('till1es de.\Telops within it variety that 
J'(~stricts iuYersion despill.' marked loss of moisture (12). 

The vtu'iation in soluble solids and sucl'ose content between varieties 
was great, as indicated by thc din'el'enee in Brix and sucrose content of 
the juicc, In SOll1e instances the variation W/1S due to differences in 
mat!lrity, in others to environll1entnll'('sponse, and in some to inherent 
rharact('ristics, '\fany Yari('ties, such as those of S. spontarumm,have 
It low sucrose content at mn.tUl'ity, while many" of the commercial 
varieties reach It high sllcrose content at Il1tttUl'lty, However, there 
seems to be littlr. relation between sucrose content and resistance to 
inversion of sucrOSl' within the limits of these experimeuts. For 
instance, p, 33/30 and p, 0, J. 2725 with about e.qual sucrose content 
(fig, 4, B) showed about the sau1(' drop in purity; Black Fiji and S, W. 
lU, with dissimilar sucrose content, showed the sume drop in purity 
(fig. 4, E); CUJia Blltl1ell, with 11 hi~h sucrose cont.ent (l7,78 percent), • 
showed much 1ess im'el'sion than] iji with a sucrose. content of 9,75 
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VAlli ttl ts VAllitTlU 
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U 
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:: 
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, 

~'f.- • .1 ._"L_'rr10 _.otoOS, IN Wi~tGUT tPC,":EHT I 
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io'lOnn13.-:-!lIitifll Brix, flPJlI~n'nt sucrose•• find ,ILI)pl~ront purity (ligures in. eaeh 
block n!ILChll!; from top to boLtom), los8 III "'OIg It (perccnt). I~nd chunge 1Il "P
pnrt'IlL Pllrity ill 1'ILno of plLrCllt vurietic:i Htorcd at IL tCIIlPCrut.llrO of (i5° P. und a 
rt'lnti\'l.' !tumidity of fi4 pcrrcllt with COllstUllt uir ll\o\'ClIlcnt in threo l'xpcrimcnts 
1Lt; IImIllIlL. 1.11 •• in HHI. 

I)N'e~'nt (fig, 4, liJ); Ilnci l3ltwk ]i'iji with It $llel'OSe content of 5,26 
pel'collt showcd n. milch slIlnllet, drop ill purit.y than R Ie 28 wit.h n., 
slicrose contont of 12.23 percent. (fig. 4:, JiJ). Thcso cXlunplcs IU'O not 
LlX('('ptioIlS. Thoro IU'C III1Lny similnl' cnses, 

Tlu' dul'ltlion of stQmg(\ mlly bceomo Il ful'lQI' .influencing the dif
fcr('n(!('s ObtllirH'cl with dif\'orclli.. \rllr'ieLics, .FOI' illstnnco, Il compnrison 
of vnri('lil's with ('onlmsling SUtl'OSC content. IIl1d the SIlIllO mt(~ of 
iuyersion wQuld be IIIcnnillgless if tho sto1'llgo poriod wcre long OIlOllgll 
to nllo\\' invcr'sion to continue to (!olllpictioll ill tho Vllrillty with tho 
higher sutrosc ton tell L, 

rL'ho length of the storilgc pel'iod IIst'd, while n.rbit.mrily selected, 
is within pl'lll'ticnJ limits, Illld thu bl'iuwior undor dl'Y stomgc rellltivo 
to invorsion is in h1l1'1lI01!\' w.ith I't'SlIit,'l obtlliucd in the. win(h'ow ulldor 
similiu' en vironml'lIlnl ('oilditions. 
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FIGURE 5.-Initial Brix, apparent sucrose, and apparent purity (figures in blocks 
reading from top to bottom), loss in weight (percent), and change in apparent 
purity in cane of parent varieties stored in an open shed in eight experiments, 
seven of which (..-1, B, D, E, F, G, and 11) were conducted at Houma, La., ana 
one (C) at Canal Point, Fla. A, B, and 0 were conducted in 1944, D in 1945, 
E in 1946, F and G in 1947, and H in 1948. 

sucrose through inversion than Co. 281 and Co. 290 (table 4).8 It 
is believed that despite the many variables involved in these experi

• ments, the method followed clearly shows large inherent differences in 
I The .results in table 4 are based on storage in an open eane shed and in the 

windrow. 
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resistance to invcrsion of sucrose. It will be noted thltt Co. 281 (the 
control vnriety) mllintnined fl, fuirly constant !losition relati\Te to the 
other vllric.tics. It WllS rcilltively highly resistllnt despite great dif
ferences in sucrose conbnt, Il1uturity, and conditions of storage. 
Some other varieties, as Budila nnd P. O. J. 2725, IIPpcllrcd to be mOl'e 
highly resistllnt than Co. 281. 

'fhe results show thnt the noble canes studied 11m mom resistant 
as a group to in\'crsion of SUCI'OSC than the varieties of S. barberi, 
S. sinense, S. sponiant'utn, alld E. ar1tfl(iinaceu8 tested. This differ
ence in resistance is furthcl' sho\vn bv the differcnc.e in resistllnce 
betwc('n varieties of S, o.tftC'inanun oMalncd f!'Olll open pollinlltion and 
from crossing clones of .noble canes and for the most purl, lhos(' 01>
tllined from intCl'spcrific crossing betwl'cn S. ojfici'llClrllut flnd S, barberi. 
S. 8ponianeuU!, nnd E, (lrlwcii'WCe1l8, III the experiments, the nuLuml 
hybrids of S, o.flicinal'llm und S, s]JontalU1tm (llind's Hpecitti, 1\:llssoer, 
nnd '1'olcdo) \\'('I'e bighly SlIs('cptible (fig. 3, B, !lnd fig. 4, B, 0). 
p, O. J, 3(j Ilnd 3(j-~1, oO'spl'il1g of (lestn'cpL PI'('Hngl'I' (LouisillJlfl 
Striped) X Chunn('c, were \'(,I'y sus('('ptiblc (8, 7). P. 0, J. 213 
and P. O. J. 2M, obtnincd from Bln('k ('hel'ibon (Louisiu,llIl Purple.) X 
Chunllli.le (4), shOWl'd moderate Illld high susc('pt.ibility, rN11}('ctivcly 
(3,7). Co. 213, wld('h I'('sllit('d from flll OUt<:I'OSS of P. O. J. 213 with 
It varict~ of S, barberi (KllnSHI') , wus enidy I'esistnut (fig. :3. B, nnd 
fig. 4, (.). Unfortul1!lkly, KIUlSI11' hus not b('('11 t<~stcd. It would 
seem from Lhe results obttLiI)('d with Co, 21:3 thllt it is 1I100'e I'csistnnt 
tilun the vllri('tit's of S. barberi test('d. 

Only one v/II'i('ty of S,robustum (Tnlp. 97H) hns beell tcntrd for 
resistnncc to inversion of SUCl'osc. It WIlS found ('.lIseopLible (fig. 5, 
If), but not so sus('optible itS the \'u rieti('s of S. barberi, S. sinense, 
S, .~pont(lneum, Illld E. arllndillllceus. No Ill' of its progenics hllve 
be(,11 tested. C. P. 3G/140 wus fr'om thc progeny of CI'Ystnlina X S. 
robustum (Imp. 49(i) , Illld C. ]'. 36/151 from LouisinllltPmple X 
S. robustum (I mp. 49(j). Th('s(' two Yllrielies ILppllrcnUy wcre less 
resistant thllll Co. 281 (fig. 5, 0), but wel'(' modcl'lltely resistullt. 
C. P. 36/156, from a cross betw('t'nP. O. ,J. 2725 nnd S. robu,~tum, 
npp<'!lI'cd to be highly I'csistnnt (fig. 5, 0, ll). P. O ..J. 2725 wus one 
of the most r('sistnnt vUTicti('s testeel. C. P. 31/152, C. P, 31/HiO, 
C. P. ~~ 1 /161, O. P. 32/91, Ilnd C. P. ';32/971'c511It('(1 f1'oll1 It CI'OSS betwccn 
Co. 281 n.nd S. robu8lmn (Imp. 496). Theil' Tango. of resistllllce Illld 
sllsceptibility cxt<'IHI('d froll1 r('sistuncc slightJy less Lhllll thllL of Co, 
281 to considel'llblt, slls(!eptibiliLy (rutings: 3.0, 2.(i, 2.5, 5.7, 1.5, 
respectively) (tnblc 4). 

C . .1'. 36/113, nil F, from Louisilllln Purple X B. Cll'1ln<iinaccus, 
WIlS modcrntely susceptible (fig. 5, 0). R. anl1l(linaCe1/s IlPPllrently 
wn.s very susceptible to ilH'crsioll (fig, 4, A). 

The foregoing data indiCltte strongly that sllsceptibil\ty to inversion 
of sucrose in most of the Vllri('ti('s studied is derived from S. spon
tanellm and S. barberi and t1l11t it is dominllnt to rcsistnnce. Tho 
data r('lntivo to S. robustu:m urI) insufIi('icnL from which to draw definite 
eonclusions. It is possihlp thn t S. roliURtli m is mor'(' r'('sistn n j, thn II til(' 
other wild eancs. 1fol'c datil, likewis(', arc needed in cOIIJlection with 
BrianthllB sp. The study should hn.ve included more F, hybrids of the 
noble and wild canes, but thus fill' they have not beell avui!nble. 

• 


• 


• 
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Two varieties, C. P. 36113 and C. P. 36/211, obtained from the cross 

• P. O. J. 2725 X HOlley sOl'ghum, and one variety, Co. 356, from 
P. O. J. 2725 X Sorghum durra Stapf., were tested for resistunce to 
inversion (tnble 3 and fig. 5). However, they are not sorghum 
hybrids. 1'hey may have a.riseu in one of three ways: Selfing, par
thenogenesis (induced de\'elopmenL by sorghum pollen), or pollina
tion b'y stmy sugarcane pollen. Beclluse of the resembJance of these 
~'trriettes to tho female parent, it is believed that they resulted from 
development of the unfcJ'tilizcumotheJ' cell. C. P. 36/13 WllS slightly 
more resistllnt thun Co. 281 (table 3), while C. P. 36/211 and Co. 
356 were more susecptible tlUln Co. 281 (fig. 5, A, B, D, E, F). 

Considemble datil were accUlllulllted rcillthre to pl'ogcnics before 
studies r('lilting to pllrent vflrieti('s were initilltcd. '1'hese unci later 
dutn nr(' summnrized ill tnblll 4. The pI'ogcnies am mostly inter
specific hybrids of sugnl·(·tHle of vnryiug degt'e('s or nobilizn.tion and 
are pl'C'Clominantiy susceptible to inversion of suel·Clse. This fact 
is further eyid('nC<J thut suscl'ptibility is dominant. Only in a few 
instances were the pl'ogenies lurge enough to sho\\.' definite trends of 
inheritance. The 1'l'Sltlts of c(H·tnin progenies are summnrized in 
tabh\ 5. 'rhe. Illllnbl'I' of YUI'ietics from two of the cl'osses (Co. 281 X 

• 

C. P. 1161 Ilnd Co. 281 X P. O. J. 2878) is probably too small from 
which to draw conclusions. It is quite e\~ident that the first three 
crosses are n better sOllrce of high resistance than Co. 281 X U. S. 
1694. Although the data in table 5 arc limitl'd to one segment of the 
popultttion, the population us a whole shows a similar difference in 
resistance . 

TA RLE 5.-Percentage oj progenies showing high resistance to inversion 
of sucrose 

Progcnics 

ParentI; 
Showing Showing 
a rating a raung 

'rested of 1.0 or of 1.1 to 
ICf;S I 1.5 

---------------------------------1-------1-------------
.vumlier PercelLt Percellt

P. O..1.2725 X C. P. II6.5 __•.• _____ ._.~ __ ._ 98 6. 1 6. 1
]). 0 .•1. 2725 ~< C. P. 1161._________ ••.• ____, 32 6.3 25.0
Co. 281 X C. P. 1165. ___ ._ •• ~._. __________ .1 36 5.6 5. 6 
Co. 281 X C. P. 116L""" _____ ' ______ ' __ '1 6 16.7 oCo. 281 x P. S. lIj!IL. ________________ " __ ._ 88 1. 1 2. 3Co. 281 X P. O. J. 287S." ___________ . _____ _ 11 !).l Q , 

j Hatings arc based on differences in drop in o.pparent purity fi~ the bc/{inning 
and aCter about 2 \I'('('ks of dry storage or about 2 weeks ill the windrow. Co. 281 
WI\.S the control \'aril'ty and the drop in appnrellt ptlrii.'y of this variety was given 
the valliI' of 1.0. 'l'h(> llVNI\)1;1' TIltil1gs of the othl't varietics were obtained by 
dividiJ1!( the' tOt/ll drop in apparent purity of n given variet.y by the total drop in 

• 
apparent purity of Co. 2S1 ill (he :"afllp. ~'xperjment$ in whit'h the given vari~ty 
WIlS inc\lIdNI. "'arieti('s with n rating less than 1.0 have shown greater resistance 
to invrr!;ion of iHlcrose Ihlln Co. 2Sl, while varieties with a rating !!renter than 1.0 
hllve shown !(rrMrr SllSt'rpl ibilHy to inv('rsioll of suc:rose than Co. 281. Some of 
the \'Ilrietil's "'Nt' more thoroughly t(15t('<1 thl1l1 others. 
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The effect of nobilization in building up resistance is noticeable in 
a few instances. P. O. J. 2714, 2722, 2725, 2878, and 2883 from a 
progeny of a third nobilization of S. sponianellm (4) all r-howed 
considerable resistance (fig. 4, B, 0). P. O. J. 2725 was highly resist
ant. These varieties of that particular progeny were the only ones 
tested. The data therefore seem highly significant.. Further llobili
zation of P. O. J. 2878 by the highly resistant .Barlila yielded very 
high resistance in two varieties, P. 33/29 and P. 33/30 (fig. 4, B, 0), 
and moderate resistance in one variety, P. 33/11 (table 4). 

On the basis of data presented, it would seem that S. oificinarum 
(noble canes) had i~n llldependent (~eyelopment from that of S. 
barberi, S. sinenstJ, and S. spontaneum, and thut the noble ennes have 
not been modified, or at least not to any extent, by nntural inter
crossing with varieties of these three species. 

On the basis of limited data the behavior of S. robustum with respect. 
to resistance to inversion is more lilm that of S. oificinarum than of 
the other species. It is also similar to tho noble varieties in its reaction 
to diseases and in many of its morpbological characteristics. The 
behavior of chromosomes of these two species in hybrid combination 
indicates that many of their chromosomes may be homologous (4). 
There are marked differences also. The floral plu·ts of the two species 
can readily be distinguished (5). Considering similarities as well as 
difrerences it appenrs that S. oificinarum and S. robmtum are related 
and probably are from the same line of descent. 
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