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

By Joux 1. TLaunitzen, formerly senior physiologist® and the lnte Geonas
B, Bawrows, pr-a'rw.?ai wgronomist,® Division of Sugar Plant Investigations,
Bureau of Plent Industry, Seils, and Agricultural Engineering, Agricultural

Resenrch Administrotion
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The relative resistance to inversion of suerose of species of Saccharum,
of Lrianthus arundinaceus, of interspecific hybrids of Seccharum, and
of intergencric hybrids uf Seccharum with Erignthus and Sorghum
was determined.  The work was done at the United States Sugar
Plant Field Stations, Houms, La., and Canal Point, Fia., and the
findlings are here snmmarized.

SUMMARY

o
The nollle cancs (Saccherum offcinurum) studied are, as a group,
resistant & inversion of sucrose. Progenices from imtercrossing or
sclfing of These varictics are also resistent. B. H. 10/12, E. XK. 28,
» 1835, wnd Fiji show slightly greater susceptibility to inversion
v Y8e other noble eanes.
Clheone @l‘iew of S, rebustum studied, 28 N. G, 219-A (Imp. 976),

s fAimd 48 be fairly susceptible to inversion ef sucrose.
hevaridles of 8. spontancum, S. barberi, 8. sinense, and Eriunthus
ceugstudied are highly susceptible to inversion of sucrosc.

-
ihrefted Bl pubiication September 19, 1940,
etired :\u]%st 31, 1940,
ied Noverfiver 19, 1949,
* Bee footnoldll, table U (p. 3), fur explanation of sbbreviations, used for
sugareane veriellfs, :

88187050 —1
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~ In varieties of these six species the initial amount of suerose in the
juice at maturity varied widely, but this proved not te be a factor
in the subsequent amount (rate) of sucrose inversion.

The I, hybrids studied, S. officinarum X 8. spontaneum and S.
officinarum X 8. barberi, are highly susceptible to inversion. The
hybrids of varying degress of nobilization are predominantly sus-
ceptible to inversion. %ome crosses produce more resistant varieties
than others. :

The F, hybrids of 8. officinarum (Crystaling and Louisizna Purple)
and of P. 0. J. 2725 X 8. robustwm (28 N. G. 251) were found to be
fairly resistant to inversion. Nothing is known of the resistance of
the particular variety of S. robustum used in these crosses, bui the
other parents arve highly resistant.

Five varieties from Co. 281 X S. rebustum (28 N.G.251) were found
to vary from being almost as resistant as Co. 281 to fairly susceptible.

The results of these cxperiments have been useful in the breeding
program at Canal Point, Fla.

REVIEW OF LITERATURE

Loss of sucrose I harvested sugarcane through inversion has been
a problem ever since sugar was manufaciured from sugarcane. Its
importance was indicated early in the literature {(Boname, 1888;
Winter, 1890; Went and Prinsen Geerligs, 1894 ; Stubbs, 1895) (2, pp.
160-162; 18, pp. £23-85; 17; 16).%F It is quite likely that losses wero
noted long before they were discussed in print, because under normal
weather conditions heavy losses must have occurred whenever there
was much delay between cutting and milling.

Deterioration of sucrose (inversion) was noted in the lilerature as
occwrting in the windrow in Louisiana as early as 1895 (16), especialty
when the ground was dry. On the whoie satisfactory results wero
obtained from windrowing the noblo canes (Louisiang Purple, Louisi-
ane Striped, D. 74, and D. 95), indicating that these varictios were
relatively resistant to inversion of sucrose.  With the introduction of
the P. O. J. varietics (P. 0. J. 213, P. 0. J. 234, and P. O. J. 36-M)
into Louisiana, the losses beeame aggravated in and out of the wind-
row, and because they showed fairly consistent susceptibility to in-
version of sucrose in contrast to the rather consistent resistance of
the noble cancs formerly grown in Louisiane it scemed.suggestive
that their greater suseeptibility might be associated with®a dillerent
genctic make-up. Pellet (75) had pointed out in 1897 that variclies
varied in their susceptibility to deterioration. Hall (7) presented
data that demonstrated a difference in varietal behavior with, refer-
ence to Inversion of suerose. i

The P. O. J. varieties that displaced the noble eancs.in Louisiana
during the period 1924-29 were found (7, 3, 11) to be fuirly susceptible
to inversion of sucrose and unsatisinctory for windrowing. There-
fore, an immediate search (I, 8, 8) was initiated for a yariety or va-
rietios that would keep well in the windrow. Because of the losses
encountered in mill cane during the interval between cutling and
milling, an cifort was made to evaluate the resistance of varictics under
cultivation and Lo find more resistant varietics for commercial culture
(8, 14). TRapid progress was made.

$ [talic numbers in parenthescs refer to Literature Cifed, p. 24,
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Co. 281 was found rather premptly 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 highor
yielding variety, C. P. 34/120 (9), was fonnd that was fairly resistant
to inversion. A highly resistant variety (C. P. 36/13), fairly well
adapted te windrewing, was reecently distributed to cane growers
(16). Other moderately resistant commercial varieties are Co. 290,
C.P.29/118, and C. P, 29/120. Thesc varieties may be windrowed
in case of threatened severe freezing temperatuves, provided the
suerose content is sufficiently high and the soil is moist, Greater
losses from windvowing, howover, can be expected with these varieties
than with Co, 281, This increased resistance among commereial
varieties hns reduced the losses between cutiing and milling.

SCOPLE OF TRE INVESTIGATION

These studics arose out of the necessity of finding 8 cane that
would windrow satisfactorily. At fivst they were limited to commer-
cial canes, then extended to all vavicties that showed commercial
promise as a result of testing by pathologists and agronomists, and
finally te parent varietics. Lt had been hoped to inelude all varioties
involved in the ancestry of our commercial canes (4). This hepe has
not been entirely renlized beeause certain varietics were not available.
The studies have been broadened to include a large number of neblo
ennes and varielies of other species of Saccharum not involved in the
ancestry of commercial canes, as well as one varicty of Erianfhus.
Certain hybrid varicties have been studied because of the light they
might shed on the degree of inheritance of resistance or susceptibility
te inversion,

This investigation relative to the resistance of parent vavielies o
inversion of suerose included varicties of Suecharum officinarum L.,
8. barberi Josw., 8. sinense Roxb., 8. sponlaneum L., and 8. robusium
Brandes and Jesw. ex Grassl; Erianthus arundinaeceus {(Retn.) Jesw.;
and hybrids of S, officinarum X 8. barberi, 8. officinarum X 8. sponta-
neuwm, . afficinarum X 8. barberi X S. spontaneum, S. officinarum X 8.
robustum, S. affictnarum X I, arundinaceus, and 8. efficinarum X 8.
gpontaneum X Sorghum vulgare Pers, (Honey sorghuin) (tables 1, 2,
3, and 4).

The studies were limited primarily to agronomic varictics and
promising scleetions from progenies that had been tested for discase
resisbance. 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 course, do noi represent o cross seetion of the progenies
and may not give an accurate 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 some idea of what to
expech in the way of resistance among the varvieties of that cross.
Because of the amount of work involved in testing, it has been im-
practicable to extend the investigetion to a large number of varietics
of each of a large number of progenies. Whenever & givea cross
becomes & comimon source of commercinl varicties, the progeny
studied should be large cnough to serve as a basis of prediction relative
to resistance to inversion of sucrose in the offspring.
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TapLe 1.—Parent varieties ' of species and hybrids of Saccharum,
Eranilus, and Sorghum tested for resistance to inversion of sucrose

L Importa- . Twporta-
Variety tion No. Variety tiogx No.,
Saccharum officinarum: &, offcinarumX 8, barberi;
Ashy Mauritivs_ ________. 0952 Co. 218, .. 144
Badila oo 228 PO J 213 .. 31
Batjan______ ... s S.(‘Jéﬁcf-rmru m X S.eponiancum;
Black Fiji_ . . __________ 697 0. 285
Bandjarmasin Hitam__. __ 1049 C. P,
GCanpe Blanca. ... __. P. 33/20
Grystaling._._ . _________ P
A P.
Green Ribbon___ P.
Louisiana Purple. ______._ P.O. 1L
Louisiana Striped P. 0. J
Otaheite. _. .. _____. P.O. .
Yellow Caledonia_ o ___|._____._. P.O. L
Atypical 8. officingrum: P.OJ
oethers_ ..o . ____._.. 723 P.O. ]
Sredlings obtained from 8. P. O L
officinarum by open pol- PO J 2001 ______.._.. 833
lination or crossing of 8. officinarum X §. barberiX
clones: S. apentanewm:
B.H., 10/12ece oo 97 Co. 281 e oo R I
i I £ DRI R Co. 200
D95 oo 251 C. P
D, 3185 e .. 11 C. P
D I.52 . .... 65 C. T
Diamend 10 ... ... _ 720 C. P
E K 2 . 576 . P
E K. 28 .o 69 C. P
PO JLI0OO_ ... 35 C. P
S.CoyeM . 19 C P
5 W. 3. (oo 75 C. P.
S Wt . 570 C. P
Saccharum barberi: C.P.
Chunnee {Saretha group) _ 233 C. P
Dhaulu (Sunnabile group) - 1022 C, P
Hatooni (Nagori group) ... 213 C. P
Hemja * (Mungo group) . 234 C.P
Kewali {Nagort group) ... 1023 Cc P
Saccharum sinense: C. P
AVADA oo m e amman e 126 C. P
L oY TSR PR C.P
Saccharum spontaneum; C.P. &
Burma. L. 348 } C. P
Pasoeroean oo .. 553 C. P
Rellagadi__ . _..___ 6171 C. P
Tabengo. .o occcnooooooos 578 | C.P.¢
Saecharum robustum: P
28 N, G 219-AL . ooo.. 976 i C. P
Brianthus arundingcens: . C.P
b1 ST T S 631 | cr
Probahle natural hybrids of P CP
8. offcinarum and ' 8, : QP
gponlaunewn: y CP
Hind’s Special ..o o-._ 169 CP
Kassoer____ ... 33 CP
Toledo. . . oo 56+ C. P

See footnotes at end of table,
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TaBLE 1.—Parent varieties ' of species and hybrids of Saccharum,
Jgﬁanthmé and Sorghum lested for resistance to inversion of sucrose—
ontinue .

1
Importa-

{mporta-
fion No.

Varioty tion Ne.

Vurlety

8. officinarum X8, bgrberi X 8. officinarum X E. arundi-
8. apontuneum—~QCon, nacsUR’
[C. P.]38-1322-A+_ ______ C. P. 36/113
C. P, 38/41 8, officinzrum X 8. sponta-
U, 8. neum X Sorghum vul-
8. officinarum XK 8. robusium: gare: §
C. P, 36/138 Co, 350
. C. P. 3/13%,
. P. 36/151 C. P.3g/et1____ 11T
. P, 36/156

! Letters or abbreviations are often used ms part of the names of sugercans
varieties and usually indicate the p!accs or institutions at which they were bred
or from which they originated, 7The meanings of such letters and abbreviations
uged in this bulletin are as follows: B, H.= Barbados Hybrids; Co.=Coimbatore
{India); C. P.=Canal Point {Fla.); D.=Demerara; D. I, =Demak Idjo; B, K.==
Edward Xarthaus; F.=TFiorida; T.=Java Series; N. G.=New Guinea; P.=
seedlings from Philippine seed; P. 0. J.=Proefstation Oost Java; 8. C.=Saint
Croix; 3. W.=S8empal Wadak; and U, S, = United States.

? Haldane (6} tested Hemza (S. barberi), Baruk (S, barberd), and Pansahi (S,
sinense} and found them rather suseeptible to inversion of sucrose. Hemza is
more often transliferated as Hemja.

Y Variety tested in eonnection with experiments relating to evaluation of
varietics for commerciul culture (tabies 3 and 4).

¢ This variety was bred at Canal Point, Fia,, but was not given a C. P. number,

? The varieties listed under this heading ure noi regarded as Sorghum erosses,

TABLE 2.—Parents of varieties obtlained from open pollination or crossing
of noble clones

Variety FParents

ou}

Scedling of B. 6835.1

Scadlil_;:g of White Transparent {Crystalina),
0.

Unknown.

Louisiana Purple X Batjar.

Unknown.

Lahaina X Fiji.

E K 2X P 0.J 100

Tocthers X Black Borneo.

Seedling of B. 6835,

Louisii}ana. Purpie X Batjan.
0.

Yooy

i

won

!, 6835 =saeedling of 13, 1379 (origin unkuown},
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TamLe 3.—Ralings relative to inversion of sucrose of cane of certain
Aydmid varieties wsed in the breeding rogram at Canal Point, Fla.

Experi-
Varicky Purents HISHEE
condueted

Rating
aversge 1

Number
L 0O, J. 213 X Co. 208
. B 1843 X unknown

8

o]

RN,

204103,
29/116.,_ -
29/117. ..
20/127_
20/137__ _
a0/142. .
20/282. "
20/320_ . _

il ol 5 o ol

b

TP 277108
P, 2844

STelolotolalotolelot ot ot Yo Yo Yo Yo Yo Yoot
o= =1 -+ N A E RN W s R AR R B PO RS B F ]

eI I LN, AR

.

P,
P.
P
P,
P
P
P
P
P,
P,
P,
P,
P
P,
P
P,
P :
P

[
B2 OG0 GO Tl G0 e NGO BD G b vt D2 D BT BD ST e O e QO Y IR

O J 218, .

C.
G
C
r

t Ratings are based on differences in drop i apparent purily at the beginaing
and after about 2 weeks' dry storage or about 2 weeks in the windrow,  Co, 281
was the eontrol vuriety and the drop in purity of this variety was iven the value
of 1.0, 'The uverage rutings of the other varicties were obtrined by dividing the
total drop in purity of a given variety by the total drop in apparent purily of
Co. 281 in: the same experiments in which the given variety wny ineluded.  Vari-
etivs with & ratiog of less than 1@ have shown n greater resistanee to inversion of
sucrose than Co. 281, while varictios with s rating greater than 1.0 have shown
a greater susceplibility than Co, 281,
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TapLr 4.—Ratings relative to inversion of sucrose in sugarcane variefies
tested for high resistance during the period from 1938 to 1947, inclusive *

Experi-
Variety Farents ments | Rating?
conducted
Number )

Co, 281 P.O.J. 213X Co, 206, o |ammaaoooo 1.0
Co. 290_. Co. 221 %XD. 74 or Kansar. o oo oo ovmoee 52 1.7
C. P U. 5. 1643 Xunknown___ .o ___. f 4,9
C. P 3 i 4.7
C.r.28/19 ___|.____do.oo o ___. 14 2.9
C. P, D. 14 X C. P, 27/108. 2 4.7
C. P, D74 X U8 1604 1 2.5
C. P P.O.J. 2878 selfed_ ... . 1 1.9
C.P. P, Q. J 2725 X C, P, 1165, G 1.9
C. P, 1 2.1
C. P 8 .7
C. P, 3 3.6
C. P 10 .2
C. P 1 2.4
C. P 8 4.1
C. P 20/108___ 2 3.5
C. P. 20/111___ 1 7.6
C.P.20/114 3 1. 4
C. P, 29/115.__ 1 5 6
LS 1 T S R « [ AU I 11 1.7
C.P 297 | ... Q0 e e e ———— ] 1.7
C.Po2920 | ... 0 o e 15 2.4
C P.201120 ... B0 o e e e e ———————— 1 3.3
C.P.291125__ | ___. O o e e e —————— 2 1.8
C.P 250127 _ |.____ 0 e e ——— 4 1.8
C.P. 2911300 __|._... L TP 2 2.5
C.o P 2013l ___|.__._ B0 e e e e i mmmmmmmmm—————— 4 .9
C. P 20/136___|...._ Ao o e ——m 4 80
C.P. 20137 .| ... O e aa e 14 .9
C. P 29f142_ __|.____ Q0 o e —imm——————em 2 9.9
C. P, 29/282___| Co.281 X U. 8. 1694 __________________ 2 33
C.P. 29283 _ ;.. ... O e 5 2.6
C. P, 20/285__ ______ Ao i tramm——m———————— 1 o1
C.P.20/201___|_____ B0 o o e —————————— 2 4.1
C.P.20301___| Co. 281 X P. O. J. 2878 __ . 7 1.9
C.P.20/320___| Co. 281 % C.P. 27434 _ __ . _.. 7 4.8
C.P. 3112 . |C.P.25/310 X C. P 28/T4_ ... 1 3.6
C.P.31/73..._| C. P. 26/81 X 21 N. G_ 37 {noble canc)-_ 2 50
C.P.31/80 ___| Co. 281 X P.O.J. 2878 oo 2 3.2
C.P. 311110, _|..... s > USRI 2 6.6
C.P. 3114 ___|.____ (10 ___________ e e e e e 2 4.9
C.P. 31124 | do.. e I 2.6
C. Po3L52. ] Co. '781 X 28 N, G. 251 (S. robustum)___ 1 3.0
C.P.31160___|__.__ do _______________________________ 2 2.6
O S A T3 SO R I W 1 2.5
C. P, 31/234___| Co. 281 X U B 1694 ... 2 s
C.P 317238 __| ____ [ 1o S 2 4.8
C.P.3yere . Q0 o o o e memmaam——nea 1 2.1
C. P 31276 _i.____ {57 R 1 6. 5
. P, 31288, ...doo. .- . e emmn - 1 h2
C.P31™R96. .. _do__.  .aul .- . e aram 3 .9
P 310299, o O e o e 1 2.8
C. T 311"}0-__.- o adoo e ——— 2 36
., P, 3]1’509“_ o, 281 ‘( ( P "7,-‘! _________________ . 2 4. 4
C.P. 31520t Co.281 X P.O.J. 2878 . ovunoeo. 3 3.6

Beu footaotes ut ond of tnble.
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TaBLE 4,—Ratings relative to inversion of sucrose in sugarcane varieties
tested for kigh resistance during the period from 1933 to 1947, inelu-
sive "—Continued

Experi-
Varioty tents | Rating?
condueted

Number
. 31/551_ ..

r
P
r
r,
™ oaz/e8_ __.
P.o3z/62. ..
P o3rs_ ..
P 32/87____
P, 32/01.__.
P, o32/97_ __.
T 32/115.__
327117
328
L 32/120___

Ll -

| Co.281 X U. 8. 1694 ...

D7 X U8 1604

C. 'P 28/0 X 28 N. G. 288 (noble enne) ..

i C. P. 20/290 sclfed

. C. T, 28/44 selfed
d

Bt GO RO RO D b e 8510 B0 B RO B G0 e £ Gl €2 5 1D B B2

P
T
r
r
P
T
P
T
P.
I,
P
r
P
P
P
P
r

gl el ek

mEmEREE

do
C.P. 807 X C. P. 28/36
Co. 281 X C. . 30/23

—t
-

fv:vmﬂﬂﬁwﬁﬁﬂﬂwﬁzﬁnﬂ.

C.
C

C.
C.
C.
C.
G

C.
C.
C.
C.
C.
C.
C.
C.
C.
G.
C.
C.
C.
c

C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.

32/336___
32/337. ..
32/339._.
32/342___
32/345._ .
32/348___
32/352.__
33510,
33/53___.
33/90.._.1 C .31}]!7){(‘ P&
as/t21___! C. P. 29{/307 % C. P.
.a3es, do

/142 __ C. P, 31/303% C. P. 27/108
. 33/148___| C. P. 31/493 ¢ C. P, 31/521

+ footnotes at end of table.
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Tanie 4.—Ratings relative to inversion of suerose in sugercane varieties
tested for high resistance during the period from 1933 to 1947, inclu-
#ive '—Continued

Experi-
Vatlety Parents ments | Rating?
eonducted
Number

C. P 3365, C. P 185 XC. P 31/518_ ... 4 3.5
C.P.3373_ | C. P 116X C. P, 284 . i iiiun 3 2 5
C.P 33174 _. . ... do _______________________________ 1- 7.5
C. P 33185, jeme O e i o e ] 215
£.P.33216.__| C. P. 28!9>((; L BIJ2B8 . oo 2 1.8
C. P, 33/224__.; C P, 27/139XC. P, 3132 . 6 1,2
G. P. 33/228__ [ _. B0 om0 3 14
C.P.33/220___|..... L 1 .9
C. P 331232 . |.ue- 4T SRS 3 .5
C. P.33/238._ 0 C L. 31/199selfed o _._ 1 .3
C.oP 33243 [ Co. 281 X U 8. 1694 . e e 8 5.3
C. P 33246, ... L4 S SO 1 9.8
C, P, 33249 __|.___. Qe o e ————— | g, 2
C. P 33/253 - |-ca-n 4 S 5 4.0
C. P, 33/255.__|.-... 4 T OO 2 1. 7
C. P 33257 |- Qo v c e ————— 3 2 4
C. P 33258 . ..... s T 1 8.9
G, Po3326__.|.... [ 2 9 7
C. P 33/262___|..... QO o e m—m i 9, 6
G P o33/2v3._ | C.P.20J142 X C P 27/108 ... 1 1.6
C. P 33278 .. |.cnn. i T 3 4.3
C. P 33/285__.{. ... 4= SR VO 1 38
C.P.33/207_ 1 C. P 31/288 selfed . oo ¥ 1.6
CoPO33/208. (..., L 1 2.7
¢ P 334200 _|_.._. QO e 1 3.4
C,PU33/300 . ..., L 1 5 2
C. P, 33/302. . 1. B0 e e e e e - 1 LT
¢, P, 331307 .. C I’ 1166 X C. P 8T/108._ ... .. 1 3.3
O Po33/300. L. (= S 1 2.4
CoPRO3BI0.. .. doaas e L [ i3 59
O Po33f320. . ..., do ............................... 4 1.6
(S LR = Vi 2. S I T DO 1 38
[R LR 33{334_. . P 31{!!7 WO 2800 .. .. ... 1 4.8
C, P 33/335. ... .. ._d _______________________________ 1 4,1
QT A ¥ T 0y S S 1 D i 2.8
P 83342 1’ 29}3{}7 NP ATME. L. 1 1.1
CoP 33351 C. P28/ WP, 284100, .. e H 39
€. P 33f364. . (‘, Pl C P 284 ... . i Y
P33, . [ L T RPN 3 29
C.oPoagass . da. . . .. 3 508
CoPBSTO_ ) doo e e e 1 3.7
C.Poa3f372 L. 4= 3 g1
C. P, 331374, . O i i 1 4.2
Q. P 33376 |..... do. e e me—e e e i 2.8
€. P.331380... | C.P.28/9 % C. P.31/288. _ . ... ... i 2.1
C. P, 33/393._ .} Cox 28 X U L2 L1 SO i 4. 3
C, Po33/3%4_. 1. .... QO e iana Cma e i 3.3
C.P.33/397.. . )..... L L T, i 24
LGOI L e T 11 1 B < I T PP 1 3.5
CoP 3300 L . oo e e e i 3.8
C. P, 33!40!..‘: B+ I S _ ! 3.2
C.P. 33406, . . oo el ' 3. 3.5
O L L 1 L R 1 SV | 51 3.2
L L T R Y T i 2.9

Seg footnotes nt end of table,

Sd1870—50-—12
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Tasre 4.—Ratings relative to inversion of sucrose in sugarcane varieties
tested for high resistance during the period from 1933 io 1947, inelu-
sive '—Continued

Expeori-
Variety Parente ments | Rating?
gonducted

Number
. 33/413...| Co. 281 X U. B, 1694____
. 33f414___ 1

. 33/416_._
| 33/416...

.

33/455.__
33/450...
387461~
33/464.__
33467
L3371
33/472. .
33/476..
. 33/485___
. 33/494. -
. 33/500___
- 33/300___

T Bajen
. 3410
. 3416,

11ﬁ§wﬁgﬂﬂpywmayp%mmwgwﬂwwwmww

—
BN I IO I DI CO GO R GO 00, 00 4 G0 50 80 e e B0 gl e et e DD 00 60 10 60 60 00 B1 G0 i e RO B 50 D e 1O 1 RO e gl B3 R 0 60

T b - D = O G SN W N D e N W OO R OB OCON OO e AT A WNIWOWND

e lclelcte

34/53. ..
L3454
3BT L.

34/50....
S 71 S . 281 ¥ C. . 20290
34767 .. o, 2810 X (., 32197
CRHT0 L) O P 2800 x O. P 267200, . Lt
O ¥ P SN I G L8 291307 % (. T, enjase. LTI ¢
CAYTELL L TR 330y L 1L 1161 :
BT
* 3HTO,., ,.lio__,_....-.........
34800 _ do.. . I
L 383 .. . 281 )( L' 1091
348 {In_-_-,-‘.-.,.... R
B ¥ T T | s YN

Bea footnotea at end of table.

¢

C.
C.
C.
C.
C.
C,
C.
C.
.
C.
C.
C.
C.
C.
C.
C.
C,
C.
C.
C.
C.
C.
C.
G.
c.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
Q.
C.
C
Q.
C
C
C.
C.
C.
C.
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TArLE 4. —Ratings relative to inversion of sitcrose in sugarcane barieties
testéd for high resistance during the period from 1988 to 1847, thelu-
stve '—Conimued

Bxperi-
Varjety Parents ments | Rating?
i conduated
Nuniber

C. P 34/90._ .. Co.281 X P.O.J. 2878_.__. i ———— 1 2.5
C.P.3ye2 . .| Co. 281 X C. P U85 . 6 37
C.o P 3495 e an 00 e oo e, 2 2.8
C.P.34f96, . [.___. (87 PR 2 2.5
QP 34N02. . PO L2725 X C. P 165 ... ... 2 23
C.P 3Ne5___| C. P 2811 X O P27I38 .. 2 35
C.Pa3yua PO T 272 X C P b 16d e e 1 1.9
Q. P S4f1I5. . .. ¢ TP B 1.1
Cor3120_..t Co. 281 X PO 1. 2878 oo 25 L7
C.P. 34138 . C. P 28/10 X L1 27/38 . 2 28
CoP 34138, ] 1. 0. 3. 2725 X C. P 5. oo 14 1.8
C.oP oy | P04, 2725 X C.P. 106 ... ___ 4 2.1
O P 34143 . e 1 4 2.4
C.Po3dfid ... 4 1 2.3
C Po34/149__ ] Co, 281 % FL &, 1604 e . 1 28
C. P 34/16t. b . L L 2 4,5
C.Poge/ibl ... 4T TN ] 3.1
L A E TS T S S (1 1 290
C. P 34/155 .| Co. 281 X PO J. 2878 e, 3 29
CoP. 34156 .1 Co. 281 X C. P 11658 - oo oo 1 2.3
C. P 34/158_..1 Co. 281 X P. Q. J. 2822 _.._____. mma i 2.7
C.oP 34164, | P 3330 X C. P, 1461 . oo .. 3 L4
CP.2/165_..3 P. 0., 27250 X Co ¥, 1B e e e 4 1,1
CoR. 36T L PO J. 2723 X C, P. 32109 _________ 1 11, 9
C.Po35/_...] Co. 280 X G P 2738 el 2 2.6
C. P35/ .. C.P.31{78selfed. oo 4 2.1
C.P.3sft. .. P.O.J 2720 X C.P. UG5 ... w 1. 4
LD LR Y i R 2 [ U mwma— 4 2.6
€ P63, PO, J. 2725 X Honey sorghum___.___. 15 .9
CoP36AT | Co. 281 W C P 165 .. 3 3.8
O L 11T S S S . - 2 5.4
CoPoasfie, L. 4 T 3 42
GC.P. a2 .|, L L O .- Zz 3.2
C.P.36f23__..j_._.. L1 > TP IT 4 1.4
C.o136/27, ..} Co. 281 W U8 16894 .. 1 1.3
C.P. 3650 1. ... L3 s T 2 2.8
P 3654 ..., L T 2 3.4
C. P 36568 __.. 1 SN e m 7 11, 2
C.P.36/56 . PO J. 2725 X C. P 2G5 o .. 1 2.1
C. P 36/82 .. . . 00 . i e e e 3 1.6
P 36/63.. 3 40
C.P. 3664 __. 2 1.5
C.P. 3666 _.. 1 3.5
COP36/67. . i 2.7
C. P, 356/69_ ... 1 6, 5
¢, P.3agm. .. 2 18,0
C. P 36/2__.. 3 .9
C. P 3673__.. 3 24
. P36/75. . 4 7.2
C.P.36/T8__.. 3 6.1
C.P.36/80.__.]...._do_ 4 19
C.P.36/8 1 o _TITTTTTTT 2 7.4
C.P.36/83 . .1 P, O.J. 0822 X U. 8. 18031017 7] 2 23

Hee lootnotes &t end of teble,
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TanLz 4.—Ratings relative to inversion of sucrose in sugdreane warietics
tested for high resistance during the period from 1933 lo 1947, inclu-

stve '—Continued

Experi-
Variety Parents ments | Rating ¥
conducted
Number

C.P.36/85.___|P.O. J. 2725 ¢ C. P 1165 o ____. 8 1.3
C. P 3G/80. o L3 3 3 2.7
C.P 3604 __ | ._._ 2 L U PPN i0 1.8
C.P.36/08____ | ___. (47 e —m e 3 4.3
C.P. 36/100...i P. 0. J. 2725 X C. P. 2811 ... 1 z22
C.P.36/105.__] Co. 280 X €. P, VS5 oo __ 7 3. 4
C.P.36/106___| Co. 281 X C.P.30/24. . e _.. 2 2.3
C P3N __ (PO J 2T P 1165, e 3 7.1
C.P.36/160___| Co, 281 X U. 8. 1604 .o _____ 3 2.7
C. P a6fi6t ... .. _ O o e o e 1 33
C.P. 36/162___i P.O. J 2725 % C. P. 1165 . _______. 2 25
C.P.36/164___|. ... 4+ O 1 2.6
C. P.36/165._.]. ... Ao e e 2 1i.2
G P GG L S i 1.7
C.P.36/169_. _|.._._ 0 el 1 7.5
C. P 36170 | _._ L4 1 7.2
C.P.360173_. | .___ [ S 1 B 4
SN L 175 ¥ - S 0 e 1 3.0
C.P. 36176 __ . .__. QO e 2 1, 4
CoPa6HTs. |- L+ 1< S 4 5 2
C. P 36179, | _.._ L1+ T G 2.4
C. P. 36/180__ _[..—_. Q0 e eeee 1 32
C P 30/181_.._____ L1 T i 2.6
C.P 36/183...1. _.._ 14 T 8 4.3
€. P. 36/184.__|. 270 QO 2 2.1
C. P 36/185___|.____ (i1 1 L8
C. P 36/187.. .1 _.._ 4L 2 3.3
C. P 36/89___|..__. 1 L T 2 .9
C. P 36190__.|_____ L T i 2.1
C. P 36/101___{_____ Q0 o e 4 2.7
C.P. 386192 __i____. QO e 3 3.4
C.P.36/193___1 Co. 281 X U. 8. 1604 __. . _______ . i 3.2
C.P. 4. | P.O.J. 2725 X C.P. 165 _____._ 2 8.2
C.P. 360195 _ _{...__ 4 s 2 4, 2
C. P 36197___|__.__ 3 Lo T 5 4.3
C.P.36/198.__|__.__ < L P 1 3.3
C.P.3¢/190__ {_____ L L S U o —— 1 23.8
C. P, 36/201___|__.__ 1 Lo T I 52
C.P. 36/202___|_____ A0 o e e eae 1 2.6
C.P.36/203.__| P.O. J. 2878 ) O P. 28/t e 4 4.6
C.P.36/205_ | P.O. 1. 2725 X C. P. 1165 oo . i 2.4
C. P 36/208._.|___._ O o e 1 7.9
C.P.36/207___ | P.O. J. 2878~ C. P, 28/11____.__.__._. 2 2.4
C.P.36/208___| Co. 280 % U. 8. 1694 _______ ... ... 1 1.8
C.P.35/200._ | P. 0. J. 2725 X C.P. 08K ____________. 4 50
C.P.37/3_.___ Co. 28t X C.P. 24108 .. 4 1.7
C.P. 875 o |-_.._ L= Lo PR 8 1.4
C.P.37/.____1C.P 337224 X C.P. 33/152_ _________.. 12 .8
C.P.37/34.___|P.O. 12725 X Co. 356_____._. ————— 1 23
C.P.3717._.| C.P.29/366 X C. P, 28/100____________ 1 148
C. P, 38/t _.._. P.O J 2725 X C.P. 1165 . ____.___.. 3 21
Q. r.age_.__|..__. O e e ecmaam 2 8.4
C.PAB._..__ _.__ 1 L TP i | 62

See footnotes at end of table,
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TanLe 4. —Ratings relative to inversion of sucrose in sugarcane varieliss
tested. for high resistance during the period from 1939 to 194?' inelu-
sive —Continued

Expari-
Variety Parents ments | Rating?
. condueted
Number
C.P. 384 nnleenne QO o e 1.9
C.P. 386 _|..___ B0 euccmmma srmmmm e e m v i
C.P 386 _ . jewn-- B0 i ciiiaiemeienaaan 5.2
C.P. a7 e Ao e i iccemem e —————— 4.4
C.P. 388 ____ | ____ 4 L YUV 3.5
C.P. 3B/ e feuunn Ao iiieicmamme———- 3.8
C.P. 3810, | ____ O i cmimmmm———————————— 2.7
C.P 3818 ___|---.- T 14,6
C.P. 3813 ... |..... cio _______________________________ 2,
C. P 3814 - do e iieammmmmma——————aas 3.
C. P 385 ___| P. O J 2725 ¥ Co. 356 .. 3.
C.P. 3816 ...l andoo i 3.
C. P 38/17.._ Co. 281 XU 8 1604 o 9.
C.o P 3818 |0 oo ceuaa 2,
C.P 38191 C 29,"116 b G O S § 11 R 1
C.P 3821 ___ P. O J 2725 X C. P, 1166 ___.__ 5.
C P 38/23 __ | e don e aian 2,
C. P.38/26....1 P 33!29 % G, P. 1161 ................. 1.
C.P. 38/26____ P. 0. J. 2725 >< C L 36/156. _______.__ 2,
C.P. 3 Co. 280 X C. P, 116856 .. 2.
P.38/28. |- O e ccmeeac e ————— 13.
P, 38/30____t___._ 00 m it cmmmmmmmmmmmmmemm e m—m e 4.
. P Co. 281 X C.P. 27108 _ . nrucann .
L P Co. 421 X CP "7!156 ________________ .

v

. P.38/39 "
P 38!40__ -

Iy

by

opoooeopppppooop

R

[
| ]
e
[
s
1
1
1
1

He e b e phie
b
el
=)
b
]
1
|

SONOANAN AARANANA
R ICIC IR

do.
P.3320 X C.P. 16 L.
34 scries 131(}—A selfed. -
I’ 0,4.2725 x C. P 1168 oo
C. P. 20117 X C, P. 1165_
Co. 281 ¥ C.P, 1166 ____
Co. 281 X C.P.2T/108_____
P. 0, J. 2878 x C. P. 28/11
P. 0. J. 2725 X C, P. 31/289
P, O.d.l. 2725 X C. P
_____ £ S
P.0O.J.2120 X C.P. 1161 ___
PO J 2720 X C. P. 1165__

Co, 281 X {P. 0. J, 2725 % Amu Darys
68, S. spontaneum, Turkesiany,

P.0O.J,2725 X C. P, 1165_______

C. P, 337224 X C. P. 33/152___
P.33/20 x C.P. 1161, ...
Co, 421 X C.P. 27166 ___.____._.
C. P. 29/116 gelfed...___....
C. P, 20/09 X C. P. 36/1566____._
B 33({29 X O P 18
_____ e emmamwmm mmmmmmmmmmmmmimne

ta
8

footnotes at end of table
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TArLE 4.—Ratirgs relative to inversion of sucrose in sugarcane varieties
tested for kigh resistance during the period from 1933 to 1947, inelu-~
sive '—Continued

Bea footnoted at

end af table,

Experi-
Variety Parents meniz | Rating?
conducted
Number

C.P 439 C.P.29/320 X P. 33132 __....__. 3 2.5
C.P.43/10____ C. P, 20/320 X P.O. J.2878. __________ 1 .9
C.P.a3/12 [ Co. 281 X C. P. 27434 ___ . ... 2 1.8
C.P.43/18.__.j.____ A0 e cceamaan. R 4 3.5
C.P 43/14____|. . __ QU il -- 1 2.4
C. P 4315, _|.__.. o T 1 .25
C. P 437 . __|.____ Ao e 1 2.2
C. P 43/20____|...._ Lo L T LU 1 2.8
C.P.43/21. . | Co,. 281 X C.P. 27108 . __________. i 3.2
C.P.48/22___; ____ do i 1 2.4
C.Poa3/24____|.____ e e 2 18
C. P a3/26____|_____ A0 oo 1 1.9
C.P.23/28_ __ | Co. 28l X C. P, 0160 _____ .. _______. 2 4,2
C P 4330 ___|.____ B0 e m e i 2.5
C.P.43/81.___|.__._. Ao e 1 3.4
C. P 43/32____|._.__ 2 1 TP 5 28
C.P.43/33 ___[Co.28) X C.P. 13685 .. ... 5 3.6
C.o P 43/34. . _|.._._ o 2 3.1
C.P. 4335 __.|.____ Ao i 1 4.2
C.P.43/36____[.____ doo e iaen_.. 2 3.6
C. P 43/37.__|._._. deo o . 2 3.6
C.P.43/38_ ___|. ____ do .. 2 3.2
C. P 4330 ___[.____ de .. 2 2.8
C.P 43/41_ ___|_____ A0 e i 2 2
C. P 43/43____|._.._ s o 5 1.3
C.P.43/44 ... |..___ Q0 e ieiian 1 6. 2
C. P 43/45. ___|._.._ B0 L e 1 4.1
C. P A3p47. . |._.__ o - 7 2.2
C.P.43/48___ | ____ L+ L U 2 31
C.P.43/49..__ Co,. 281 X U. 8. 1694 ________________. 4 2.6
C.P.a3/50..__|____. do_ e oo 1 37
CoP 4352 ___|.____ Ao o _.__ 3 3.0
C.P.43/53 ___j _.__ O oo .. 4 4.7
C.P.43/56_. | C.P.28/9 x C.P.36/212____________.._ 1 39
C. P a3/6T.___ ) C.P.36/138 X C.P.27/108____ .. . ._ 2 8.6
C.P.44/26___ [ Co. 281 X C. P, 1165__________ ________ 1 35
C.P. 4437 __ | C.P.28/9 X C.P. 27008 ___________._.. 1 .5
C. P 4d/45 ___| Co. 281 X C. P. 27384 ____ ... 1 .2
C.Po24/49 | j_____ Ao e . 2 4,7
C. P 44/50____|.____ doo ... 1 3.2
C.P 458 ___I_.___ do_ ... 2 .9
C.P.44/52 . |.____ doe . .. 1 .9
C.P.a4/53. .| ____ 0. o o 1 Lo
C.P.44/69.___! Co.281 X C. P. 27108 _______ I 2 3.6
C.PA472.. |1 Co 281 X C.P. 1360 _________ . 2 3.8
C. P 4478 ___| Co. 281 X C. P.1165________ . 2 4.0
C.P.4dfo2____|.__._ do el - 2 L0
C. P 44/101_. 1 ____ doo e . —— 2 .5
C. P 24/116___| 35-863-C ¥ C, P. 33/220__ e 2 3.5
C.P. 44/119 | Co. 281 X U, 8, 1894_____ - 1 2.9
C.P 44/121__{ C. P, 29/103 X C. P. 27/48____. e 1 3.3
C.P.44/132__t Co. 28 X C. P. M6 _______ ... 2 1.0
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Tanve 4.—Ratings rélative to inversion of sucrose in sugarcane varieties
tested for high resisiance during the period from 1938 to 1947, inclu-
#ive *—Continued

Experi-
Variety Parents ments { Rating?
conducted

Nygmber
C. P. 44/153.__ . . P. 2
. P, 44155 _ .
P, A4/156___
i TN
L 317962, . _.

LA L Nl

2

! Only varieties that showed some indication of commereial promise were tested.
As soon a8 a varicty ceased to be considered for commercial release, testing was
discontinued,

* Ratings are based ou differences in drop in purity during about 2 weeks of
storage under dry conditions or 2 weeks in the windrow. Co. 281 was the control
variety, and the drop in purity of this variety ir each cxperiment was given the
value of 1. 0. The ratings of the other varieties were obtained by dividing the
drop in purity of these varieties by that of Coo. 281. 'The average ratings wera
abtained 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 which the given variety was
included. Varieties with a rating less than 1. 0 showed greater resistance to
inversion of sucrese than Co, 281, whereas varievics with ratings greater than
1. 0 showed greater suseeptibility 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 sclected, were taken 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 sclection. This method of selection was employed when the
supply of cane was small and cnly 10-stalk samples were used. (2)
Stalks were taken at random from a pile, and one placed at successive
locations representing the number of samples to be selected. This

rocedure was repeated until there was the desired number of spalks
or a sample at each location. (3) Stalks were taken at random from
8 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 procedure some-
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, partieularly the first, this diffi-
culty was overcome. The use of method 1 was limited to small lots
of cane. Method 2 was employed more often than the other two, and
now is used exclusively, cxcept in case 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 storage. From one to five,
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ususlly five, samples 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 bumidity wera controlled and in which {siced air circula-
tion was provided, or in the windrow, Studies dealing with parent
varieties stored under controlled temperature and humidity were
limited to three experimeats in one season, 1941 (see fig. 3). These
environmental 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 varieties of dissimilar resistance.

METHOD OF ANALYSIS

The samples wers weighed, crushed, and analyzed for Brix and ap-
parent sucrose &t 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 1938—48. In addition,
26 varieties used as parents at Canal Point, Fla., were tested in experi-
ments dealing with progeny selections during the years 193148 (table
3). The weight losses and changes in purity of the 82 varieties are
graphically represented in figures 1 to 5.7 The initial Brix, apparent
sucrose, and apparent purity are also given for each variety and ex-
periment, The ratings relative to resistance to inversion of sucrose of
the 26 hybrid parent varictics are given in table 3, and the selections
from their progenies in table 4.

The Brix, sucrose, and purity values of a given variety varied from
experiment to experimeni, depending upon the maturity of the cane,
the season, and the conditions under which the cane was grown. The
values of the changes occurring during storage, such as the loss of
moisture and inversion of sucrose in & given variety, differed with the
above variables and with the 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 conditions except in a given experiment. Controlled
conditions o[f 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,

¢ The only cases in which oniy 1 sample was stored and 1 used as a control were
those of Burma (S. spontaneum from Burma} and Pasoeroean (. sponidnreum from
Java). The samples of Burma contained 86 staiks each and those of Prsverocan
87. Five 100-stalk samples of ecach of Rellagadi {S. spentanenm from British
India} and Tabongo (S. sponteneum from North Celebes, Duteh East Indies)
wore stored and 5 were used as controls.  With the exeeption of 8. spontancum
the Si?ﬁ:Of the samples ranged from 10 to 30 stalks, Most of the samples contained
20 stalks.

T Weighings were not made in one experiment (fig. 4, C}.




A

SUCROBE INVERSION IN SACCHARUM, ERIANTH(B, SORGHUM 17

VARIETIES
Ca.28 (CR31/280 b‘.s.!SSQfCP.NN {G.RSUEQBIG.RS?IM G.P.H6S [GHUNNEE
- DURATION OF STORAGE (DAYS)
14 4 (E] 14 ie 14 14 14

D LOSS LN WENGHY (PERGENT)

GHANGE N APPARENT PURITY

PLANT CANE~QCT. 18,1938

14.27 13.17
10.09 9.27
0.7 G4

VARIETIES
ao..:.z‘:’zs!&enst jU.8.1634 |G.R 1165

DURATION OF STORAGE{DAYS)
16 6 16 &

-
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&
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a
=
=
1]
<
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<
=z
o
O
14
]
Q
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-
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14
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@
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hy
3
o2
=
=
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FIRST-YEAR STUW

Bl 16.36
54 12.949
79.

1 15,5
| 18.3
a7. 78.9

30

Fraure l.—initial Brix, apparent sucrose, and apparent purity (figures in each
black reading {rom top to bottom), loss in weight (percent), and drop in ap-
parent purily in cane of parent varicties stored in an open shed ir two experi-
ments al Houma, La,, in 1938.
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VAMETIES VaRIETIES
Eo M ] RaLzerol rzsic il T E A6 usaps| o |2 30/50] 2 I (oL 270 Lo 130
|DURAFION OF STORAGE O& BURATION OF STORAGE {DLTSY
B 168 1e 1 TAMITI5

il T |
20 1 ' 5 T

A I
1
SECOND-YEAR STURBLE- SECOND-YEAR STURBLLC-

o

- BOT 24,4939 i QY. 25,1939
£ - 1
B 11BEE 6 1 1any fi oo 1z g aE) 11493 1600 1125 (1537
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Figrae 2.—Iniiin} Brix, apparent sucrose, and apparent purity (fgures in cach
biock reading from top to botlom), loss in weight {percent), and change in ap-
parent purity in cane of parcut varieties stored in an open shed in three experi-
ments at Honwma, La,, in 1639,

maturity of cane, and the weather conditions associated with the
different experiments, the behavior of cach variety was remarkably
characteristic.  Ouly minor varietal shifts were observed.

The relation of moisture loss to variety was not always consistent
between experiments, nor was the relation of moisture loss to inversion
of sucrose consistent.  This conclusion must be drawn notwithstand-
ing the marked influence of the loss of moisture on inversion within a
varicty. A condition sometimes develops within a variety that
restriets inversion despite marked loss of moisture (12).

The variation in soluble solids and sucrose content between varicties
was great, as indicated by the difference in Brix and suerose content of
the Juice. Jn somne instances the variation was due te differences in
maturity, in others to environmental response, and in some to inherené
charncteristics.  Many varieties, such as those of S. spontaneum, have
n low sucrose content at maturity, while many of the commercial
varieties reach a high sucrose content at mutanty, However, there
seems to be little relation between sucrose content, and resistance to
inversion of sucrose within the limits of these experiments. For
instanee, P, 33/30 and P, 0. J. 2725 with about equal sucrose content
{fig. 4, B) showed about the same drop in purity; Black Fiji and 8. W.
111, with dissimilar sucrose content, showed the same drop in purity
{fig. 4, £); Cana Blanca, with a high sucrose content (17.78 percent),
showed much less inversion than Fiji with # sucrese content of 9.75
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Figvus 3.—Initial Brix, apparent sterose, and apparent purity {figures in each
bloek rending from top to buttom), loss in \\‘ciglﬂs (yrereent), and change in ap-
parenl purity in cans of parent vartctivs stored at a temperaturs of 66° F, and &
relative humidity of 54 percent with eonstaut nir movement in three experiments
al Haotme, Lo, in 1941,

percent (fig. 4, ££); aml Black 1% with a sucrose conlent of 5.26
percent showed o much smaller drop in purilty then E, K. 28 with n.
sucrose conlent of 12,23 percent (i, 4, /), These examples are not
exceplions.  There are many similar eases.

The duration of storage muy become a factor influencing the dif-
ferences obtuined with different varietics.  For instance, n comparison
of varietics with confrasling sucross content and the samo rate of
inversion would be meaningless if the storage period were long enough
Lo allow inversion to continue to completion in the varioly with the
higher sucrose content. ] ) o _

The length ol the storage period used, while srbitrarily selected,
is within practical limits, and the beliavior under dry stornge relative
to inversion is in harmony with results obtained in the windrow undor
similar environmental conditions.
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Ftoure 5.—Initial Briz, 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 varigties stored in an open shed in eight experiments
seven of which (A, B, D, E, F, G, and H) were conducted at Houma, La,, an
one (C} at Canal Point, Fla, A, B, and (7 were conducted in 1944, D in 1945,
Ein 1946, F and @ 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

! The resulla in table 4 are based on storage in an open cane shed and in the
windrow.
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resistance to inversion of sucrose, Tt will be noted that Co. 281 (the
control variety) maintained a fairly constant vosition relative to the
other varieties. It was relatively highly resistant despito great dif-
ferences in sucrose cont:nt, maturity, and conditions of storage.
Some other varieties, as Badila and P, O. J. 2725, appeared to be more
highly resistant than Co. 281.

The results show that the noble canes studied are more resistant
as a group to inversion of sucrose than the varieties of S. barber,
8. sinense, S. sponfeneum, and E. arundinaceus tested. This differ-
ence in resistance is further shown by the difference in resistance
between varielies of . officinarum obtained from open pollination and
from crossing clones of noble canes and for the most purl those oh-
tained from interspeeific crossing between 8. officinarum and 8. barberi,
S. spontanewn, and £, arundinacens. In the experiments, the natural
bybrids of 8. officinerum and S. spontaneuwn (Hmd’s Specind, Kassocr,
and Toledo) were highly susceplible (fig. 3, #, and fig. 4, B, €.
P, 0. J. 36 and 36-M, oflspring of Gestreept Preanger (Louisiana
Striped) X Chunnee, were very susceplible (3, 7). 1. 0. J. 213
and P. Q. J. 234, obtuined from Black Cheribon (Louisiana Purple) X
Chunnee {4), showed modernie and high susceptibility, respectively
(3, 7). Co. 213, which resulted from an outeross of PO, J. 213 with
a variety of S. burbert (Kansur), was fairly resistant (Gg. 3, 8, and
fig. 4, (). Unfortunately, Kansar has not been tested. It would
scem from the results obtained with Co. 213 that it is more resistant
{han the varicties of S, barberi tested,

Only one variety of 8. rebustum (Imip. 976) has boen tested for
resistance to inversion of sucrese. It was found susceptible {fig. 5,
I, but not so susceptible as the varicties of 8. barberi, S. sinense,
8. spontaneum, and [. arundinaceus. Nonc of ils progenies have
been tested.  C. . 306/140 was from the progeny of Crystaline X S.
robustum (Imp. 496), and C. P. 36/151 from Louisiana Purple X
S, robustum (lmp. 496). These two varietics apparently were less
resistant than Co, 281 (fir. 5, ), but were moderailely resistant.
C. P. 36/156, from a ecross between 1, Q, J. 2725 and 8. robustum,
appeared Lo be highly resistant (fig. 5, &, 7). P. Q. J. 2725 was one
of the most resistant varieties tested. C. P. 311152, C. P. 31160,
CL P 3161, CL P 32791, and Ol P 32/97 resulted from a cross between
Co. 281 and 8. robustum (Imp. 496). Their range of resistance and
susceplibility extended from resistance slightly less than that of Co.
281 to considerable susceptibility {ratings: 3.0, 2.6, 2.5, 5.7, 1.5,
respectively) (table 4).

P o36/113, an B, from Louisinna Purple X FE. arundinaccus,
was moderately susceptible (fig. 5, 7). F. arundinaceus apparently
was very susceptible to inversion {fig. 4, ).

The foregoing data indicate strongly that susceptibility to inversion
of sucrose in most of the varicties studicd is derived from S. spon-
taneum and 8. barberi and that it is dominant to rvesistance, The
data relative to S. rebustum are insuflicient from which to draw definite
conclusions. Tt is possible that S, robusturm is more resistant than the
other wild canes. More data, likewise, are needed in connection with
Erianthus sp.  ‘The study should have included more Iy hybrids of the
noble and wild cancs, but thus far they have not been available,
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Two varieties, C. P. 36/13 and C. P. 36/211, obtained from the cross
P, O. J. 2725 X Honey sorghum, and one variety, Co. 356, from
P, O. J. 2725 X Sorglum durra Stapf., were tested for resistance to
inversion (table 3 and fig. 5). However, they are not sorghum
hybrids. They may have arisen in one of three ways: Selfing, par-
thenogenesis (induced development by sorghum pollen), or pollina-
tion by stray sugareane pollen. Becauso of the resemblanee of these
variettes to the female parent, it is believed that they resulted from
development of the unfertilized mother cell.  C. P, 36/13 was slightly
more resistant than Co. 28t (table 3), while C. P. 36/211 and Co.
356 were more susceptible than Co. 281 (fig. 5, A, B, D, E, F).

Considerable data were accumulated relative to progenies before
studies relating to parent varicties were initinted. These and later
data are summarized in table 4. The progenies are mostly inter-
specific hybrids of sugarcane of varying degrees of nobilization and
are predominantly suseeptible to wversion of suerese. This fact
ig further evidencs that susceptibility is dominant. Ouly in a few
instances were the progenies large enough to show definite trends of
inheritance. T'he results of certain progenics are summarized in
table 5. The number of varieties from two of the erosses (Co. 281 X
C. . 1161 and Co. 281 X P. O. J. 2878) is probably too small from
which to draw conclusions. It is quite evident that the first three
crosses are a better source of hieh resistance than Co. 281 X U. 8.
1694. Although the data in table 5 arc limited to one segment of the
population, the population as & whola shows a similar difference in
Tesistance.

Tanve 5.—Percentuge of progenies showing high resistance to inversion.

of sucrose
Progenies
Parenls
Showing | Showing
arating ¢ 8 rating
Teated | ofl LDor | of 1.1 Lo
lesg 1 1.5
Numbeor |  Percent Percent
PO 27 » P VS . 08 6.1 fi, 1
PO W OO P, 1106 e oo 32 6.3 23,0
Co, 280 % O P, MG e e cvm 36 5. 6 5. 0
Co, 281 C. P TI8Y L . el i) 16,7 1]
Co, 281 o UL 8, 1684, e e 88 L1 23
Co.281 X P, O J, 2878 o oL 11 91 1]

! Ralings are based ou differences in drop in apparent purity at the beginning
and after nbout 2 weeks of dry storage or about 2 weeks in the windrow, Co. 281
wag the control variety and the drop in apparent purity of this variety was given
the valne of 1.0, The nverage ratings of the other varieties were obtained by
dividing the total drop in apparent purity of & given variety by the total drop in
apparent purity of Co. 281 in the same experiments in which {he given vangly
was included,  Varieties with a rating less than 1,0 have shown greater resistance
to inversion of suerose than Co. 251, while vurieties with a vating ereater than 1.0
have shown greater susceptibiliiy to inversion of suerose than Co. 281, Some of
the varietics were more thoroughly tested (than others.
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The effect of nobilization in building up resistance is noticeable in
s few instances. P. Q. J. 2714, 2722, 2725, 2878, and 2883 from a
progeny of a third nobilizalion of &§. spontaneum (4) all showed
considerable resistance (fig, 4, B, €}. P, O, J. 2725 was highly resist-
ant. These varietics of that particular progeny were the only ones
tested. The data therefore seem highly significant. Further nobili-
zation of P. Q. J. 2878 by the highf_y resistant Badila yielded very
high resistance in two varielies, P. 33/29 and P, 33/30 (fig. 4, B, O},
and moderate resistance in one variety, P. 33/11 (table 4).

On thie basis of data presented, it would seem that S. officinarum
(noble canes} had an independent development from that of S.
barberi, S. sinense, and S. sponieneum. and that the noble canes have
not been modified, or at least not to any extent, by natural 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 like that of S, officinarum than of
the other species. It is also similar (o the noble varieties in its reaction
to discases and in many of its morphological 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 parts of the two species
can readily be distingnished (5), Considering similarities as well as
differences it appears that S. officinerum and 8. robustum are related
and probably are from the same line of descent,
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