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Natermination of Earliness or Lateness of Varicties
Using To#m'. Solids - Sucrose Regression.
by

D.- JOHN DURAIRAJ,
Agrioultural Resenrch Institute, Coimbatore.

Introduction : The importance of determining the ripening
pmnt of growing sugarcane is raﬂngmsed by all who are connected
with the production of sugar or jaggery. The sugarcane grower
requires an easy method of determining when a particular variety
cultivated by him could he expected fo ripen, so that it might be
harvested at a period at which, the sucrose content will be at a peak
value: and at which utilisation of the sugar produced will be
maxinum :md losses due to deterioration will be at a minimum.

.+ The jaggery manufacturer is interested in ensuring that the
sugarcane crop is harvested when it is just satisfactorily ripe, as the
setting of jaggery is seriously hampered, by the use of unrvipe or
over-ripe cane, with consequent impairing of jaggery quality. The
- sugar factory is particular that the cane supplied by the grower
_ atbain peak maturity. As payment for sugarcane is mostly made
“on the basis of ‘cane weight, the payment for unripe or over-ripe
canes at ‘the same rate as for optimum ripe canes will affect the
economy of the sugar-factory.

. Iu'tracts where the climatic conditions requisite for all year
planting are lacking, crushing is usnally limited to about six months
jn the year. Among fthe six months devoted to crushing, the
planting and harvesting schedules of varieties have to be so adjusted
‘as to ensure an even and satisfactory supply of canes to the Tactory
all through the crughing. period. An accurate knowledge of the
earliness or lateness of wvarieties, -is therefore imperative for the
correct preparation of harvest schedules.

The present paper describes an attempt at determining even
during the early stoges of cane growth, the carliness or lateness of
different ecane.varieties, from o consideration of the total solids-
FUCTOSC ml.n,i.mmlr-;} in sugarcano juice,

e Rl PR B el S Sl B ——w

% Prize winning sriiela for Ramnsestraly Mungale Prisd, aw werdod dusi .nj,
415t College dey mud Conforence, 1055,


https://doi.org/10.29321/MAJ.10.A04123

378 The Madras Agricultural Journal.

Literature :  Farliness or laleness of wvarieties : . Several
methods are available for the determination of the ripening, ‘points :qf'
different cane varieties.  The most obvious one is to grow. the caue
itself and conduct maturity observations on the crop over a pelmd
of about 6 months round about its ripening point, by ana]ysmg ‘the
sugarcane juice for Total Solids (Brix) and Sucrose. - Although
fool-proof and accurate, this method is fime-consuming and may
take up to 15 months for carrying out. Moreover, -it is not possible,
according to this method, o predict the ripening point during the
early phases of growth of an unknown sugarcane varieﬁy

A method (1) (1948) based on the mmstmﬂ content of leaf
sheaths attached to elongating stem was developed in Hawaii.
According to this method the progressive . variation in moisture-
content of standard sugarcane leaf-sheaths is followed by determining
sheath-moisture at frequent regular intervals towards the ripening
period, and harvesting the canes when a constant minimum of sheath
moisture is reached. At any point during the growth of a number of
varieties planted on the same day the sheath moisture is dependent
on the earliness or lateness of the variety, that is, late varieties have
higher values for sheath moisture and vice-versa. Fibre content of
cane also serves to a certain degree to fix the earliness or lateness
of varieties, early canes usually having a higher fibre content than
late varieties, ' -

Juice Composition :  The general relationship between the
Total Solids and sucrose content of sugarcane juice is a matter of
common observation. It is well known that as the total solids
(Brix) increase, the sucrose also can be expected to increase.
Craig (2) (1931) demonstrated a strong positive correlation befween
the refractometer Brix and Sucrose content of Sugarcane juice and
showed that the curve representing the correlation takes the form of
one section of a wide second degree curve.

Khanna and Sen suggested the use of the Hand Refractometer
as an alternative fo the usual polarisation method in the evaluation
of sugarcane varieties from the sngar point of view.  These authors
have also prepared tables for the conversion of Middle internodal
Brix of standing canes to True Brix and Sucrose % of cane.

Part of stem o represent -wkaie plmﬂ regarding. juice gqualily :
Khanna & Sen (4) (1953) have worked out the correlation between
the middle internodal Brix of Sugarcane and the Brix of ]11_133 from
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the whule 313&]1\, when crushed, and found out that the correlation
co-efficient was positive and very high. They worked out regression
equation for conversion of middle mterundﬂl Brix into Brix of juice
from crushed stalks.

}-ﬂfrﬂim-e of Briaz-Sucrose Correlation in Sugarcane Juice :
Durairaj, Ranganathan and Subramanian, from a detailed study of
sugarcane juice analytical results of Central Sugarcane Research
Statmns, Palur and Cuddalore (3) (1957), Madras State, concluded
that the Brix-Sucrose relationship of juice of a sugarcane variety,
as quantitatively expressed by the relevant regression coefficient,
was -a varietal characteristic, that the correlation is practically
absolutely linear if individual varieties are considered separately and
that forms and doses of nitrogenous manures, fime of planting,
levels of irrigation and age of crop have no perceptible influence in
altering tlie regression coefficient of a particular veriety.

Experimental Details: Variation of Briz-Sucrose Regression
Coefficient within the field : To determine the variations, if any, of
the Brix-Sucrose regression coefficient among different spots in
the same field, 37 whole clumps of Co. 527 from 2 rows of 50 cents
in a plot, with identical manurial and cultural schedule, were crushed
separately, and the Brix and Sucrose of the juice determined using
the Brix hydrometer, and the Polariscope, respectively, for the two
determinations (Table 1.)

Correlation and regression coefficients were worked ouf for
Brix-Sucrose for each of the 2 rows and for two half portions of the
2 rows considered together, so as to have 2 patches of the field with
different orientations, (Table 4, serial Nos. 1 & 2.) '

Comparative study. of DBriz-sucrose Regression of @ nwmber
of varieties: Out of 60 sugarcane varieties, (Co. 1172 to Co. 1231)
released during 1957 from the Sugarcane Breeding Institute,
Coimbatore, 24 wvarieties which exhibited favourable agronomic
characteristics and juice quality were studied in detail. At harvest
at the age of 11 months, each of the 24 wvarieties was separated
mostly into 5 sub-groups according to quality of juice as obfained
from the determination of refractometer Brix of the middle internode
of each individual cane. Canes having similar middle internodal Brix
were grouped together and the total number of sub-groups adjusted
to be about five. The sub-groups were crushed separately, and the
Brix and Sucrose of the juice obtained were debermined ag usual in
the case of 116 samples (Table 2). -
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The Brix-Sucrose data for each of 23 varieties were analysed
statistically . for correlation.  The correlation and regression
coefficients, stantlard error and regression equation for varieties were

arrived at (Table 5). The regression lines for the varieties were
drawn [ Figures 1 (a) and (b) ].

Discussion of resulls and further Statistical and Mathematical
Studies Variation of Brim-Sucrose Regression Coefficient within the
Field : The correlation coefficients for the relationship caloulated
in either position in the field was positive and very high (about *99).
The regression coefficients ranged from 1'18 to 1'21, and there was
practically no difference between the coefficients, thus indicating that

the regression coefficient is not perceptibly affected by changes of
position within a field.

Comparative study of Briz-Suerose regression of a number of
varieties : The correlation coefficients for Brix-Suerose were more
than -99 in the majority of cases, indicating a very high degree of
correlation, which is practically absolute in its linearity. The
regression coefficients varied from 87 to 1'63. The very high figures
obtained for the correlation coefficients, inspite of the fact that only
5 pairs of data were utilized for each calculation are a good indication
of the absoluteness of the Brix-Sucrose relationship in Sugarcane

juice and of the specific nature of this relationship with reference to
the varieties.

Although there was a fairly wide range of Brix-Sucrose values,
with low as well as high wvalues, all the points followed the same
course defermined from the regression line, thus enabling the course
to be determined even when the canes were young. ~ As the course is
the same during the early as well as late stages, as seen from the
behaviour of the points representing low as well as high values, the

behaviour at later sftages is predictable from a study of it, at the
early stages.

It was observed that the regression coefiicients did not tend

to group together, but were dispressed fairly well all over the
observed range. (Iigure 2).

The bhighly specific nature of the Brix-Suerose relationship
with reference to wvarieties recommended itself as a useful index in
the c<haracterisation and classification of wvarieties. Dut as the
regression equation is the mathematical expression for the Drix-
Sucrose relationship, and as it invariably consists, in this particular
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case, of the regression cocfficient and the subbraction: fa.c't'i:li*,' it is.
difficult to define a variety simultaneously in terms of the regression
coefficient and the subtraction factor, both of which are capable of
independent variation.

The difficulty could be overcome sa tisfactorily h‘nly if  the
regression coefficient and the subtraction factor are somehow reimted
mathematically, this possibility being rather remote, ﬁnyway, to
test the relationship, if any, between the wwo factors, correlation
coefficient was worked out for the relationship regression coefficient—
subtraction factor. Surprisingly, a very high correlation -coefficient
(about "95) was obtained for the relationship, thus indicating that the
subtraction factor is predictable from the regression coefficient itself.

When the two factors were plotted on a graph (Ifigure 2) the
points arranged themselves along 3 imaginary lines, the middle line
being almost the same as the regression line drawn with the
regression equation for the regression coefficient — subtraction factor
correlation, and the other two lines lying on either side at almost
equal distances.

It was thought possible that the varieties examined fell under
three different heads with characteristic behaviour with reference to
Regression coefficient — subtraction factor relationship. Hence the
points lying along each of the three imaginary lines were separated
out and correlation coefficients calculated for each of the 8 groups.
The separation into the groups had brought about a decided increase
in the correlation coefficients, all of 'whi.-::_h were now of the order of
09 [ Table 4, Serial No. 3 (2) (a), (b) and (c) ].

From the dispersion of the points, it was also observed that
there was a tendency towards a shght curvilinearity -in - the relation-
ship, This was statistically tested and the results indicated that
there was a slight curvilinearity, and that the curve was a better fit
for the observed data than the straight line (Figure 2). ' ;

Relationship between Regression Coefficient. and Slope of
Regression Line : According to definition, the regression coefficient
is the rate of change of Sucrose for unit change in Brix. The slope
of the regression line expressed in terms of the tangent of the angle
that the line subtends to the horizontal is also the rate 'of change of
Suerose for unit change in Brix. The slope of the regression line can
readily be obtained by plotting a few points for Brix-Sucrose. and
drawing a smooth represenfative straight line through them, Hence
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11' a; relatmnshlp between the regression coefficient and” the tanget of
the angle of slope could be established, the method of plotting a few
points and measuring the slope of the line passing through them
suggestied itself as a rapid means of determining the regression
coefficient. = Mathematical considerations outlined below indicated
that the regression coefficient was numerically equal to the tangent
of the angle of slope of the regression line, thus rendering the rough
and ready determination of regression coefficient rapidly feasible.

‘Please Refer Fig. 3.

1. ¥ = byx. X —k (Regression equation for Brix-Sucrose,
where X = Brix, Y = Sucrose,
It = Subtraction factor)

2. WhenX =0, ¥ = — k.
¥ s k. k
3. In figure 3, if BC = k, then BA = Lo BAC or Yom 7K
4, BA is the value of X, when Y = 0,
5. From equation, when Y = 0, X = _k or BA = k
byx by=x
k k :
. 5 5 .—.—._ —— SR —
6. From 3 and 5 above n ZA ~ by ; Hence byx=Tan ZA

Thus 11: is seen that it is pnsslbla to build up the regression
equatmn rapidly for any given variety, starting from the slope of the
line drawn through a few of the points. As the tangent of this angle
is equal to Regression coefficient, and as the subtraction factor also can
be derived from the regression coefficient, the approximate regression
equation can be rapidly constructed out of a few data and the varia-

Jion of Sucrose with Brix roughly, but quickly, predicted for a variety.

- Relationship belween the Farlines or Lateness of Varieties and
Briz-Sucrose Regression: As Brix-Sucrose regression was highly
characteristic of wvarieties and was little affected by ecultural or
manurial variations it was considered worthwhile to determine
whether the regression coefficient .could be utilised for defermining
the ripening points of varieties, and classii’?ing them as early or late,
The hand refractometer readings for middle internode of the varieties
studied hiad been taken by the Agronomy staff as early as 9-12-757:
The Hydrometer Brix had been determined at harvest (9-3-'58) in
connection with the present study of the 24 varieties, and the
average for each variety had been worked out by giving weightage
for weight of each sub-group in a variety (Table 3). The Hydrometer
Brix was converfed to Refractometer Brix wusing the equafion
¥ =223X 449, arrived at by the author and co-workers in conneetion
with a previous investigation. '
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The percentage of Refractometer Brix on 9-12-'57 to that at
harvest (9-3-758) gives a guantitative-expression to tlié?-éﬁ'f_Ijx;éﬁﬁ or
lateness of varieties, as early varietics wonld have reached Briw
values very near the Brix at harvest (maximum Briz); and. econsé-
quently would have registered high percentages, the reverse*bheing
true of late varieties. (These percentages are denoted ‘as “ripeness
indiees 7 in the following sections).

To determine whether regression coefficient could he related
to the earliness or lateness of wvarieties, correlation coefficient was
worked out for regression coefficients and the corresponding ripencss
indices. The correletion coefficient came to the low wvalue of -17
which was not significant.

Examining the pairs of data, it was observed that two groups
were distinguishable; the first one con sisting of regression coefficients
ranging from about 10 to 1°56 and the other one of coefficients helow
1'0 and above 1'5. Correlation coefficients were worked out separately
for the two groups of data, when a striking increase in the correlation
coefficient was noticed, the value for the first group [regression
coefficients (1':0—1'5) ] being positive, and increasing to ‘74 and the
value for the second group (below 1'0 and above 1°5) being negative
and increasing to ‘87 (Data for Co. 1186, 1189 and 1231 were omitted,
as they followed an irregular trend). #

* Norir: Further investigation on the subject made after the ﬁmpamtinn of the
present paper inditated that the varieties eonld be devided into two
groups, 1. e, those having regression  coefficients lower then 135 or higher
then 1'35. This grouping. which was more satisfectory in some respects,

aleo indicated high degroos of correlation between regression co-efficient
(Brix-SBucrose) and Ripeness index. *

There was aleo slight overlapping of the two groups at the diéi:‘ling
line. Tha relevant statistical data are given below : i

o
o - . ? o=
5%y 5§ %, 53 5% |
Groisy jp3 3E SE §3 BFE. Regromion
_ 6.2°3 EE B 2 Ees equation
e 2 e 2 20 .2 =B
(=71 E o E bl | - Eﬂ
L T A .
I Below 136 Rep. coefficient - 13° —-84 16 516 30 Y=1382—50"1X

II. Above 1'35 reg. coflicient 8 —76 266 287 85 . ¥=165'0—564'3X

(X=Regression coefficiont for Brix-Sucrose regression)
(¥=Ripencss index)

. Tor more accurate prediction of the Ripencss index (¥) the use of the
snbtraction factor (X.) from the DBrix-Bucrose Rogression equation nl::-ng;
with the relevant regresssion coefficient (X,) in  the following multiple
rogression equations, will'be advantagoous, _ : :

Group . Multiple regression Equations
I Bolow 1'35 regrossion coefficient ~ Y=1480—652 X, 4114 X,
IT Above 1'36 regression coefficient Y =10622—58'0 E;+"]B_l .
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- The points denoting regression coefficient - Ripeness index were
plotted  (Fig. 4). The regression equations for the two groups of
data. were caloulated and the ftwo regression lines drawn. T was
observed that the negative correlation line took off from the 100%
‘Ripeness index line at *79 regression coefficient. This probably is the
lower limit for the coefficient. From this point the indices decreased
gradually with increase in the coefficient ill about 11 for the
coefficient, when there was a sharp decline from about 90% to about
70%. TFrom this point onwards, the relationship was reversed, and
increases in coefficient were accompanied by increases in the index,
till about 15 for coefficient was reached. Here the corresponding
index was again about 90% and there wag a sudden drop to about
80%. At this point also the relationship was reversed and thereafter
it followed the negative correlation which held good for values of
coefficients less than about 1'1. It was noteworthy that the
regression at this end of the graph was identical with that at the
other end, and also that sudden drops occurred at 2 points at almost
the same value for index (about 20).

Expressing the results in terms of earliness or lateness, at the
initial stages (about 8 to 1'1 regression coefficient) increase in
coefficient results in a transition from extreme earliness to one
represented by about 90% (Fig. 4). At this point, there is a reversal
of relationship and the graph starts once more at a point represented
by about 70%. which indicates pronounced ‘lateness. From now on
an increase of coefficient results in the graph passing through mid-
varieties and reaching early varieties once more at about 909 index.
Here also there is an abrupt reversal of relationship, and, in the
changed relationship, the point represents conditions of mid-varieties,
and further increase in the coefficient is accompanied by further
change of the varieties to late ones. Certain slight overlappings of
the negative and positive corrclations were observed near the two
points where they met.

Procedure for Determining Earliness or Laleness of Varietics ;
The cane variefies are to be grown under normal cultural and
manurial schedules, and at abont the 6th or 7th month a fairly large
number of canes (about 60) are crushed individually, and the number
of samples reduced to half by determining the refractometer Brix
of all the samples, arranging them in the order of their Brix, with the
maximum possible range of values, and mixing every ftwo samples
having successive values for Brix.  The Hydrometer Brix and
Suerose are defermined as usual. '
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Regression -coefficient and regression equation are arrived m1
by sbatistically warhng out Brix-Sucrose correlation.” Ilarliness o1
lateness of wvarieties is determined. following the gmph dwcussed in
detail in the prevmua section (Fig. 4).

For rapid determination, and in cases where only a few canes
of a particular variety are available, the Brix- Sucrose of a few points
(say 6) are plotted, covering as wide a range as ]_:-ossﬁﬂe, and -a
representative straight line graph drawn through them.  The tangent
of the angle subtended by this graph to the horizontalis deterlmned.
This is equal to the regression coefficient. Further details are the
same as for the detailed method. In the rapid method, the Brix-
Suerose regression equation can readﬂy be built up by caleulating the
appropriate subtraction factor for the regression . coefficient in
question, applying the relevant regression equation for Regression
coefficient — subtraction factor. (Ta,ble 4, Serial No. 3}

The carliness or lateness of the v&rieties studied was
determined from the two regression lines (Fig. 5) and compared with
those given by Sugarcane Breeding Institute, Coimbatore swhen the
varieties were released. . The conclusions drawn from the regression
lines were found to agree well with those given by -Sugarcane
Breeding Institute, as can be seen from Table 1 (a).

~ Summary and Conclusions: A dﬂtaﬂed study of Brix sucrose
relationship was made in respect - of 24 variebies recently released
from Sugarcane Breeding Institute, Coimbatore. The effect of
position of canes in field dn the relationship was also studied.  Data
were statistically analysed for correlation and the relationship
between angle of slope of regression line, regression co-efficient and
.subtraction factor was established. Relationship hetween earliness
or lateness of varieties and regression coefficients was assessed and
expressed quantltatlvely

The position of canes in a particular plot was not observed to
have a marked influence on the Brix-sucrose regression. |

From a study of the 23 varieties the striking absoluteness of
the Brix-Sucrose relationship was borne out clearly. The relationship
wasg specific to each variety, so that, once the regression had been
derived for a variety, it was unnecessary that Sucrose be determined,
along with DBrix, as the former is almost absolutely. correlated with
the latter. Moreover, for the same vumtjr the 1ﬂ1&t10nsitlp was
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@'x&'ctij,pﬁhe same for low as'well as high values of Brix and Sucrose,
so- that. the Brix-Sucrose relationship at later ~stages could be
accurately predicted from a study of the same at the early stages
of cane-growth. -

- In the regression equation for Brix-Sucrose regression, the
subtraction factor was. highly correlated with the regression
coefficient and there was a slight curvilinearity also in the relationship.
The existence of a relationship between regression coefficient and
subtraction factor results in the singular behaviour of varieties with
low ‘rates of sugar increase for wunit Brix increase (regression
coefficient) to have a low wvalue for the minimum Brix at which
sucrose formation starts, and for this minimum Brix to increase
progressively with the regression coefficient. In other words, lines
taking off farther away from O on X - axis are steeper. The rela-
tionship also makes it possible for building nup any regression equation
from the regression coefficient without the wusual statisfical
caleculations, as the other component of the equation, the subtraction
factor, can be readily calculated from the regression coefiicient.

Mathematical proof has been offered for proving that the
regression coefficient is numerically equal to the tangent of the angle
subtended by the regression line o the horizontal.

It was observed that the regression coefficient was related to.
the earliness or lateness of varieties. The relationship was peculiar
in that there were positive and negative correlations over different
ranges. The course followed by the regression coefficient-ripeness
index relationship has been traced in detail.

A method for the determination of the degree ol earliness or
lateness of varieties mid-way during the growth of cane has been
outlined. '

Utility of Findings: The experimental findings provide a rapid
method for determining the degree of earliness or lateness of
varieties. A rapid method has also been devised for determining the
regression coefficient and for construeting the regression equation.
By developing this method, and perfecting it, there is scope for
cffecting economics in the fime and monoey spent on field experiments
for determining the earliness or lateness of eanc varieties.

A knowledge of the earlinces or latomess of varicties will
result in considerable additional income for factories by the preserva-
tion of sugar losses duc to the erushing of immature or over-ripe,
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and hence, deteriorating canes. By crushing canes ."a-t the ,. di}:timﬁm
ripe period high quality jaggery can be manufactured and losses
resulting from bad quality induced by preparation from " under-or
over-ripe cane can cffectively be avoided.

As the regression coefficient appears to be a specific varietal
characteristic, it may be possible to breed canes of the: required
regression coefficients for Brix-Sucrose relationship, -and also to
produce early, mid or late varieties; by choosing the parentﬂ with
the required regression coefficients.

Acknowledgment: The author wishes to thank the *Indian
Central Sugarcane Committee for the - financial assistance rendered
to the Sugarcane Research Schemes, Madras State, 1057—58, a part
of the work of which has been reproduced in this paper.:
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Laniz 1
Erm &2 Sucrose Date for Co. 527 : Study of Qorrelation Fﬂrmn‘mu inthe Same Field
FinsTt Row. SEcoxp Row.

Clump Brix Sucrose Clump Brix SBuerose Clump Brix Bucrose Clump Brix Sucrose

No. % O Na. O % No. %% % No. % %

1. 158 12 0 11, 177 148 1. 185 181 11, 166 140
2. 168 131 12. 180 156 2, 186 168 - 12.. . 164 142
3. 154 11:0 13. 171 150 8. 185 160 13; 111 74
4, 11'9 82 14, 177 158 4. 17'2 15°0. 14, 11°1 74
5. 108 68 15. - 15'7 126 5. 17°9¢ 154  15. . 158 133
6. 131 03 16. 16°90 146 6. 178 156 16, 156 121
7. 14-1 107 17. 124 90 v 171 148 ) o eyt
8 173 152 18. 139 103 8. 169 145 s e

4. 15°8 12-6 10. 96 58 9. 61 133 -

10, 18-2 16°2 20. . 1471 11°1 10, 161 . 122 - s
aa 2L 147 120 . i .e
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Tanne 1-A

.ﬂamparfmh af Earliness or Laieness of Varielies Delermined by Regression,

and ag given by Sugarcane Breeding Institute, Coimbatore.

Em:tineaa

Loos o Earlinesa
Vari. ctilinese orlatonoss sgree. o Barlinose ' orfaonces Agros-
B et £ .8 ment 8. from ment
No. oY  from - Sugarcane of (1) No. “"Y from S.B.I.  of (1)
" No. regression . Br. Inut:.. & (2 No, regression , ¢ & & (2)
lines, (1) information ) lines. (1) " “rﬁé‘;’ o
1. 1172 Lato-mid Mid V. Fair 10. 1208 Late Mid Poor
2, 1176 Mid Mid Good 11. 1213 Late-mnid Late V. Fair
3. 1178 Lato Early Poor 12. 1217 Late Mid Fair
4. 1179 Lata ) Late Geood 13. 1215 Late Late Good
5. 1187 Late-mid Mid Fair 14, 1216 Mid Mid Good
6. 1200 Mid Mid Good 15, 1217  Late Late Good
7. 1202 Mid- -Larly Mid V. Fair 16. 1218 Early Late Poor
8. 1204 Mid “Mid Good 17, 1228 Late Late Good
9. 1200 - Late Mid Fair 18, 1230 Late-mid Early  Poor
Claseification : Ripeness index: (1) 70—80: Late: (2) B0—00: Mid; &
(3) 00100, Early. '
TanLe 2
Briz Sucrose Dala for Sugarcane Varielies Studied
'2'_ %‘,5 Group 1 Group 2 Group 3 Group 4 CGroup &
w Emﬂ Brix Sucrose Brix Sucrose Brix Sunorose Brix Sucrose ‘Brix Sucrose
1. 1172 1604 12+65 1719 14'G8 1886 1605 1906 1700 10-GE 1748
2. 1176 14-68 11-62 17-26 13'02 1806 15°70 1908 1717 20709 = 18-46
3. 11798 1663 12-13 16-01 1272 1768 1420 18G4 1582 1938 16-30
4, 1178 16+42 11*76 1651 11-45 17-82 13-67 1800 14'08 19-21 15685
5. 1186 14-82 11-58 1526 11-63 17'26. 1401 17'81 1590 1926 10-58
6. 1187 1730 13+92 . 1831 1@22 1861 1605 19'78 1803 2143 20562
7. 1189 11-08 674 1248 7-62 16'43 11°76 16Dt 13°52 1840 12°16
8. 1194 14'88 1067 14-68 10-38 1508 9-81 1588 11'68 16°18 1180
9, 1200 I5-i4 11'85. 1811 14 69 19°84 1748 2052 1820 2087 18G9
10. 1202 1524 10°47 1515 1026 1594 12-04 1853 16-10 1950 1676
11. 1204 13-06 060 1506 1200 1674 1445 17-84 1580 1878 1028
12, 1306 1588 10°39 1608 12:70 1788 1597 1888 1520 1946 16-20
I3, 1206 17-83  18-8D 1840 15°30 2024 1776 2036 1520 2080 18585
14, 1213 13+44 8-44 15-01 10 62 18-71 1567 s sae vos san
15, 1214 1378 B-70 106°28 1236 1708 13-70 18-2B 15°60 182°0% 10-S51
16, 1215 1364 10-10 14-04 11-00 1064 14-00 1862 16-30 = 2042 15-30
17, 1216 1s6:64 12-70 1683 14-21 17-20 1603 1082 18-08 2003 1878
18, 1217 13'03 gGo. 1362 087 1484 1142 1875 16-24 10°36 1740
19, 1218 984 356 090 380 1324 622 1398 087 1514 838
20, 12206 1343 B0l 13°GB 820 14-82 1038 1510 1008 1607 1214
31, 1228 13-30 Bl 14:00 871 16°78 11'87 1806 1267 10°98 14465
2, 1229 18-3¢ 15709 1904 16+16 20080 1792 ... o san v
23, 1230 16797 - 10001 IGOT 11005 1877 10D 1766 1208 18-80 1439

24,

1231 1536 1088 1637 11-16 16-060 1350 1740 14-38 1860 1637
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Tanme 3
Percentage of Refractometer Briz on ﬂ-—]E—'——'E%Ia-&'—aB"{-—iﬁ#_'
Ripeness index VoA
(¥Y=2]3z + £'9, where X o Y.are refractomoter and Hydrometer Briz respectively)

— H = A i — h Coetowpy ERE % .
o E:'; H nEE- tesd -] EE = g.ﬁﬂ*a = ]
O £ Re Sy ° S 2 Mg Shu 2.
" s BT = HMen T ; s g LB UHER U Em
- s> 'S4 gEd gy S 2 sl 51 cEEd g4
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S - @ 2 S B - =
1 2 3 4 b G 1 2 3 4 S ;1 G

1. 1172 138 182 200 69 13 1206 172 190 226G 76
2. 1176 166 186 206 76 14, 1213 186 187 . 2077 90
3. 1178 132 181 191 67 15. 1214 152 170 195 - 78
4, 1179 160 176 191 34 16. 1216 134 181 198 .68
5. 1186° 182 176 191 905 17.° 1216 160 198 224 %2
6. 1187 158 188 200 78 18, 1217 184 191 218 77
7. 1i89 130 172 187 - %0 19. 1218 130 11'8 96 . 100®
8. 1194 156 158 164 05 20. 1225 146 148 149 . 98
9. 1200 178 179 195 91 21. 1226 148 182 200 74
10. 1022 186 189 210 89 22, 1220 164 190 212 78
11. 1204 176 168 170 08 23. 1230 180 168 170 76
12. 1206 160 180 197 81 24, 1281 170 . 16°5. 174 - 98

N.B. " Assumed,

TannE 4

Statistical Data for Correlations

¥ S8 .
# ;E -E g E : E E .ﬂfg - a4 . -
o A £2 g =24 ‘w2 Regression Values for X &Y
#  Correlation of = 'EEE Bt sem Eé’ Equation in regression
o . BB o =2 o : oquation -
o S8 = B 2o
oo g 8@ M@
a -
1. () Briz & Sucrose
*A' position
in fiald ' . .
Block 1 1 '8D2 029 338 39 1'18 ¥=1'I8X—5 8 X =Brix & Y=8ucrose
Block 2 10 -804 020 34°8B 4-1 1-2]1 Y=121X—#-1 _ "
2. —Do— i '
‘B’ position . .
Blogk 1 | 19 -905 ‘026 38'8.2'0 1'19 Y=1"10X"—5'7 Sy i

Block 2. | 19 *090 035 283 4'0 1'18 ¥ =1"18X—5-9 . . " ey
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Tasne 4 (Contd.)
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8. No.

Correlation of

No. of data
Correlatlon

coefficient
Standard error

t for *19, level of
gignificance

Regression
Equation

Regression
coofficiant

Values for X & Y
in regression
equntion

-

3. Reogression
coefficiont &

X & Y are regression
coefficient & subtra-

subtraction ction factor for Brix-
factor . A Sucrose reg equation
(1) (a) Lincar 23 05 "068 140 3'8 163 Y=153X—-11"1
(b) Curvilinear " Y=9020—1754X
: ~412+18X7?
(2) (n) Top group 6 092 -062 16'2 6'0 1830 Y=13 9X— 78 »
(b) Middle group 9 ‘097 031 31'7 650 16'3 Y=153X—11°0 T
(o) Bottom group 8 092 -053 187 64 16°0 Y=160X--130 o

4. Roegression
coeflicient and
Ripeness factor
(1) All values 20—17
(2) Mid.values 12474
(3) Lower and

extromes  S—'88

23

- .

22 3-42 *3°1 675 Y=57T5X+3'6 X=Reg. coefficient

-

‘19 453 *3-5—37'8 Y=125—37 8X Y=Ripeness factor

* For significance at 1%

TABLE b _
" Statistical Data for Brix-Sucrose Correlations in Sugarcane Varietics Studied,

. ar) - &% E Ry § S8 Regression Equation
~ - — O -1
é 8@ °3 ‘3% =8 b o S 2‘;—% (X :Brix; Y==S8Sucrose,
. 23 705 3% - g o288 a&; Numeral=Subtraction
w >z 2} sg 5 d._e.% £ 8 Fﬂezor-)
. o @ .
1. 1172 5 ‘985 098 10°1 86 124 Y=124 X — 70
2. 1176 b 987 093 106 " 1-31 Y=131 X — &0
3. 1178 5 085 ‘151 64 40 149 Y=149 X — 130
4, 1179 5 ‘098 ‘054 185 86 104 Y=154X — 138
5. 1188 5 078 “125 78 s 1'25 Y=120 X — 71
6. 1187 5 079 119 82 " 150 V=100 X —114
7. 1189 4 908 040 25°0 129 140 Y=140 X —130
8. 1194 4 +0956 ‘072 1377 P 091 Y= 81X — 29
9, 1200 * b ‘919 228 40 846 110 Y=1'l0 X — 40
10, 1202 b 091 ‘079 12°5 S0 1-51 Y=101 X — 124
11, 1204 o ‘979 *119 82 i 1-42 Y=142 X — 98
12., 1205 5 *g89 ‘086 11's ié 1-17 Y=1'l1T X — 69
13. 1200 5 ‘998 *(033 300 ) 162 V=102 X — 14'7
14, 1213 3 ‘006 ‘086 11°6 *00 135 Y=135 X —11'0
15. 1214 7] ~G99 ‘017 n77 86 1'65 Y=1065 X — 122
16. 1215 b ‘089 022 463 s 119 Y=1"19 X — 57
17. 1216 6 007 041 242 s 135 Y=185 X — 83
18. 1217 5 *007 ‘046 216 .8 122 Y=1'22X — 060
19. 1218 4 ‘904 *076 132 129 0 87 Y=087 X — 40
20. 1225 e “485 ‘102 97 86 1°63 Y=1563X—1245
21, 1228 b 889 ‘087 113 " 1'08 Y=108 X — (63
22. 1230 b 071 130 70 P 1'30 Y=130 X — 103
23. 1231 o 005 060 165 o 1°63 Y=163 X — 1390

* Tor mignificanco at 1'% levol.



