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ABSTRACT

The present work was conducted to study the relative potentiality for
some sugar cane promising varieties. Three field experiments were
conducted in three successive seasons 1996/97, 1997/98 and 1998/99 at
Mallawi Research Station (El-Minia governorate) to evaluate some of the
promising sugar cane varieties for yield and quality of plant cane and its
ratoon. These varieties were G.T.54-9, G.85-37, G.75-368, G.74-84, G.74-
96, and G.68-88. At harvest a sample of 30 stalks was taken at random to
determine stalk length, stalk diameter, number of the internodes/plant, juice
extraction percentage, TSS percentage, sucrose percentage, glucose
percentage, biological cane vyield, net cane yield and apparent purity
percentage. Simple statistical analysis of complete randomized block design
was done. In addition to, factor analysis, stepwise multiple linear regression
analysis and simple correlation coefficients were computed among
characters studied. An increase in the average performance of all characters
studied was observed in Exp.1 (plant cane) compared to the other two
experiments except for T.S.S. %, sucrose %, glucose %, and purity %.
Highly significant positive correlation was found between yield /fed and
internod number for Exp. 1, stalk diameter for Exp. 2 (first ratoon) and Exp.3
(second ratoon). The association between yield and internod number was
highly positively significant for Exp.2, but it was highly negative correlation
for sucrose % for Exp. 2. Other association among the different characters is
also show in Table 2. The factor analysis technique divided the eight
characters in the three experiments into three main factors in Exp. 1, three
main factors in Exp. 2 and two main factors in Exp. 3, which accounted for
100% of the total variability in the dependence structure of the three
experiments. In comparing the factor analysis in the three experiments we
concluded that the three experiments here have the same variables in factor
A, same variables in factor B, except for T.S.S % and sucrose %. Factor C
has the same variables in Exp. 1 and 2 except for stalk length and purity %.
Therefore, we could suggest that factor A and factor B was have the same
variables in the three experiments. These factors were the most important
factors affecting yield/fed in sugar cane. Concerning, variety effect on growth
criteria and yield and its component of sugarcane, the results cleared that
stalk length, TSS %, sucrose %, purity %, juice extraction %, biological and
cane vyield significantly affected by the used varieties, whereas stalk
diameter and number of internodes/plants were not differed by the examined
varieties.



INTRODUCTION

In Egypt, sugar industry depends mainly on sugar cane, which
represents about 75 % of the total production of sugar. Increasing the
cultivated area of this crop seemed to be impossible as a result of the high
consumption of water. Therefore, the only way to face the gap between the
consumption and the production is by improving the productivity of unit
ground area vertically. Under the best recommended agronomic practices,
sugar cane varieties still the corner stone for higher quality and higher yield.
Regarding to varieties influence of sugar cane parameters, Mandloi et al.
(1989) and Murayama et al. (1990) reported that variety Co0.6304 was
superior than variety Co0.1305 in respect to brix, sucrose and purity
percentages. Ahmed (1995) reported that G.37/85 was superior over G.T.54-
9 and G.74/96 in number of plants/m?, stalk height, stalk diameter and
T.S.S.%. Nassar (1996) concluded that sugar cane varieties significantly
differed in stalk length, stalk diameter, brix, sucrose, and purity percentages
as well as sugar yield, he added that sugar cane variety G.85-37 had the
best values in these traits compared with the other varieties. Abd El-Latif
and El-Kholy (1998) reported that G.T.54-9 had the highest plant height, stalk
diameter, T.S.S % and sucrose %. Abd El-Latif et al. (1998) showed that the
tested sugar cane varieties i.e. G.T 54-9, G.85-37 and F.153 significantly
differed in their stalk height, and diameter, TSS %, sucrose %, purity %, and
sugar yield whether grown as plant cane or first ratoon. The present work
was conducted to study the relative potentiality for some sugar cane
promising varieties.

MATERIAL AND METHODS

Three field experiments were conducted in three successive seasons
1996/97, 1997/98 and 1998/99 at Mallawi Research Station (EI-Minia
governorate) to evaluate six of the promising sugar cane varieties for yield
and quality of plant cane and its ratoon. These varieties were G.T.54-9,
G.85-37, G.75-368, G.74-84, G.74-96, and G.68-88. A complete randomized
block design with four replications was used. Plot size was 35 m?2 and each
plot contains five ridges, seven meters in length and one meters in width.
Super phosphate (60 Kg P20s /fed.) was broadcaster during land
preparation. In addition, one hundred kilograms of potassium sulphate (48
K20O/fed.) was dressed in cane rows 45 days after planting. Nitrogen fertilizer
(180 Kg N/fed. for the plant cane and 210-kg N/fed. for ratoon crop) was
applied in two equal doses, the first one after 45 days from planting. And the
second dose was applied one month later. Planting date was 15 * of March
and harvest was done in April, in all seasons. The dry method of sugar cane
planting was used. At harvest, a sample of 30 stalks was drawn at random to
determine the following morphological and chemical properties for the plant
cane and its ratoons:

* Stalk length (cm).



1st-

* Stalk diameter (cm).

* Number of the internodes/plant.

* Juice extraction percentage: were determined according to the

following equation: Juice extraction % = ( fresh weight cane

baggasse +fresh weight of cane).

* TSS percentage was determined by using Brix hydrometer
standardized at 20°C

* Sucrose percentage was determined according to A.O.A.C.

(1975).

* Glucose percentage was determined according to Anonymous

(1981).

* Biological cane yield (ton/fed.) was estimated by harvesting

three guarded rows.

* Net cane yield (ton/fed.) was estimated after topped cleaned and weighed
three harvested guarded rows.

* Apparent purity percentage and raw sugar production were estimated
according to the following equation: Apparent Purity % = (Sucrose % * 100)
/ Brix %

Statistical Analysis:

The collected data were subjected to two types of statistical
analysis:

Simple statistical analysis of complete randomized block design according to
Snedecor and Cochran (1981) was done to find out the significance of the
studied characters.

B-Specific analysis was carried out in three methods as follows:

1- The factor analysis method (discussed by Cattel, 1965), which
consists of the reduction of a large number of correlated values to a smaller
number of clusters of variables called factors. When the contribution of a
factor to the total percentage of the trace was less than 10%, the process
stopped. After extraction, the matrix of factor loading was submitted to
varimax orthogonal rotation, as applied by Kaiser (1958). The effect of
rotation to accentuate the large loading in each factor and suppress the
minor loading coefficients and that leads to an improvement of opportunity for
achieving a meaningful biological interpretation of each factor. Thus, factor
analysis indicates both grouping and percentage contribution to total
variation in the dependence structure. Since the objective was to determine
the way in which yield components, related to each other, yield itself was
included in this structure.

2- The stepwise multiple linear regression as applied by Draper and
Smith (1966), was used to compute sequence of multiple regression
equations in a stepwise manner. At each step one variable was added to the
regression equation; it was the one the most reduced the error sum of
squares. Equivalently, it was the variable that had the highest partial
correlation with the dependent variable adjusted for the variables already
added. Similarly, it was the variable, which if added had the highest F value
in the regression analysis of variance. Moreover, variables were forced into
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the regression equation and automatically removed when the values were
low.

3- Simple correlation coefficients were computed among characters
studied according to method described by Snedecor and Cochran (1969).

Path coefficient analysis used to identify the different independent
characters, which affect the dependent character directly as well as
indirectly. It gives us the path in which an independent variable is affecting
the dependent variable in a given set of independent variables. The path
coefficient analysis proposed by Wright (1921) and utilized by Dewey and LU
(1959) was used in this study for the analysis of yield components. A path
coefficient is simply a standardized partial regression coefficient as it
measures the direct influence of one variable upon another and permits the
separation of the correlation coefficient into components of direct and indirect
effects.

RESULTS AND DISCUSSION

I- Statistical study:

The mean values for nine characters evaluated and there standard
deviation of the means in the three experiments are recorded in Table 1. An
increase in the average performance of all characters studied was observed
in Exp. 1 compared to the other two experiments except for T.S.S. %,
sucrose %, glucose %, and purity %.

Table 1: Mean values and standard deviation for nine sugar cane

characters.
Exp. 1 Exp. 2 Exp. 3
Variables

Mean S.D. Mean S.D. Mean S.D.
Stalk L. (X1) 243.33 35.0 241.67 33.47 165.67 11.39
Stalk D. (X2) 2.550 0.27 2.517 0.30 2.3167 0.28
Internod No.(X3) 18.333 2.60 17.0 1.858 16.333 1.370
Extraction % (X4) 58.467 4.97 55.10 3.959 55.108 45316
T.S.8% (X5) 20.25 1.29 20.133 1.389 21.333 4,190
Sucrose % (X6) 17.63 1.12 16.157 1.696 18.126 2.003
Glucose % (X7) 0.196 0.11 0.3033 0.283 0.620 0.303
Purity % (X8) 86.235 10.2 80.25 6.671 88.68 2.741
Yield (X9) 65.433 16.3 61.087 14.08 45.916 19.99

Exp.1 =Plant cane
Exp. 2 = First ratoon
Exp. 3 = Second ratoon

A matrix of simple correlation coefficients for characters under study
is also presented in Table 2 for all three experiments. Highly significant
positive correlation was found between vyield /fed and internod number for
Exp. 1, stalk diameter for Exp. 2, and Exp. 3. The association between yield
(ton/fed), and internod number was highly positively significant for Exp. 2, but
it was highly negative correlation for sucrose % for Exp. 2. Other association




among the different characters is also show in Table 2. Consequently, these
results indicated that the improvement of any one of a set of correlated
characters would automatically improve other characters.

Moreover, factors were constructed using the principal factor
analysis technique to establish the dependence relationship between
variables in the three experiments. The principal matrix formed after
orthogonal rotation for the eight characters in the three experiments is given
in Table 3. The factor analysis technique divided the eight characters in the
three experiments into three main factors in Exp. 1, three main factors in
Exp. 2 and two main factors in Exp. 3, which accounted for 100% of the total
variability in the dependence structure of the three experiments. For purpose
of interpretation, only those factor loading greater than 0.50 were considered
important. Factor A include three variables which accounted for 30.20%,
36.59%, and 56.90% of the total variance for Exp. 1, Exp. 2, and Exp. 3,
respectively (Table 3). For Exp. 1, these variables were internod number,
and stalk length. Their loaded variable values were 0.9487 and 0.6915
respectively. For Exp. 2, three variables were obtained: extraction %, T.S.S.
%, and glucose %. Their loaded variable values were 0.812, 0.789, 0.801
respectively. For Exp. 3, five variables were obtained: internod number,
T.S.S. %, sucrose %, glucose %, and purity %. Their loaded variable values
were 0.8302, 0.50773, 0.90234, 0.89118 and 0.77495 respectively.

Factor A might be responsible for stalk length, internod number, and
sucrose % more than any other origin of sugar cane.

Factor B included three variables in the three experiments, which
account for 39.291%, 34.049%, and 43.096%, respectively of the total
variance in the dependence structure. These variables were extraction %,
(h2= 0.7583), glucose % (h?= 0.8254) and purity % (h? = 0.7174) in the first
experiment. In the second experiment, the variables were stalk length (h?
=0.6997), and internod number (h?=0.8688). The third experiment showed
that stalk length, (h? = 0.84637), stalk diameter, (h? =0.8405) and extraction
% (h? =0.6742) have the largest contribution.

Table 2: A matrix of simple correlation coefficients of variables in three
experiments
Exp.1: Plant cane

Variables X1 X2 X3 X4 X5 X6 X7 X8 X9
Stalk L.(X1) 1.000
Stalk D.(X2) -0.2828 |1.000

Internod No. (X3) |0.5208* |0.2604 |1.000

Extraction %(X4) |-0.2081 |0.1638 |-0.5200* |1.000

T.S.S (X5) -0.3044 |0.4364 |-0.0645 (-0.2985 [1.000

Sucrose% (X6) -0.3146 |0.3743 |-0.3950 |0.1838 |0.6689** |1.000

Glucose% (X7) 0.2529 |-0.1847 |-0.2365 |0.5371* |-0.6193** |-0.4543 |1.000

Purity%(X8) 0.3466 |-0.1007 |-0.3620 |0.4090 |-0.4228 |0.0703 |0.6196 |1.000

Yield (X9) 0.1816 |0.2613 |0.7902* |-0.4451 |-0.0647 |-0.1729 |-0.4512 |-0.4628 | 1.000
*







Factor C included three variables in Exp. 1 and two variables in
Exp. 2, which accounted for 30.527% and 29.547% of the total variance in
the dependence structure, respectively. These variables were stalk diameter
(h?= 0.8189), T.S.S % (h?= 0.7938) and sucrose % (h?= 0.7614) for first
experiments and sucrose % (h?= 0.986) and purity %, (h?= 0.9515) for
second experiment.

Exp.2: First Ratoon

Variables X1 X2 X3 X4 X5 X6 X7 | X8 | X9
Stalk L. (X1) 1.000
Stalk D. (X2) 0.437 _|1.000

Internod No(X3) 0.572* ]0.714** 11.000

Extraction%(X4) 0.315 ]0.440 |0.027  |1.000

T.S.S (X5) -0.130 |0.098 -0.197 |0.552** |1.000

Sucrose% (X6) -0.275 |-0.013 |-0.178 [0.056 |0.528* [1.000

Glucose% (X7) -0.466 |-0.081 |0.034 -0.596** |-0.630** |-0.480 [1.00

Purity% (X8) -0.217 [0.078 [0.033 |-0.307 [0.009 [0.803 [-0.079 [1.00
Yield (X9) 0.866** [0.432  [0.501** [0.220 [-0.079 [-0.538** |-0.246 |-0.497 |1.00
Exp.3 : Second Ratoon
Variables X1 X2 X3 X4 X5 X6 X7 X8 X9

Stalk L.(X1) 1.000
Stalk D.(X2) 0.798* [1.000

Internod No (X3) |0.631** |0.642** |1.000

Extraction % (X4) [0.615**]0.638** |0.341 |1.000

T.S.S (X5) 0.219 |0.471 [0.627**]0.397 |1.000

Sucrose % (X6) 0.517* |0.489 |0.787**|0.544* |0.632** |1.000

Glucose % (X7) -0.427 |-0.361 |-0.779 |-0.383 |-0.504* |-0.907** |1.000

Purity %(X8) 0.623** |0.562* [0.780** |0.551* |0.371 |0.780** |-.817** |1.000

Yield (X9) 0.483 [0.541 [0.439 |0.080 |-0.130 |0.228 |-0.373 ]0.448 1.00

* and** denotes significant at 5% and 1%

In comparing the factor analysis in the three experiments we
concluded variables were grouped to three factors in Exp. 1, and 2 and two
factors in Exp. 3. The three experiments here have the same variables in
factor one A, same variable in factor B, except for T.S.S % and sucrose %.
Factors C have the same variables in Exp. 1 and 2 except for stalk length
and purity %. Therefore, we could suggest that factor A and factor B were the
same in the three experiments. These factors were the most important
factors affecting yield/fed in sugar cane.

However, when stepwise multiple linear regression analysis was taken
under consideration, one variable were accepted as significantly contributing
to variation in yield/fed for Exp. 1, two variables for Exp. 2 and four variables
for Exp. 3. These variables were internod number in Exp. 1, stalk length,
purity % in Exp. 2 and stalk diameter, extraction %, T.S.S % and glucose %

in Exp. 3.

The prediction equations were formulated as follows:

Y = - 25. 2839+4.9482(x3) for Exp. 1
R2 = 93.96% for all variable

R2 = 62.45% for acceptance variables



Y = 34.99 + 0.3351(X1) - 0.6838(X8) for Exp.
2

R? = 99.46% for all variable

R2 = 85.15% for acceptance variables

Y = 94.2849 + 68.2855(X2) - 2.1064(X4) - 3.1951(X5) - 36.0036(x7)
for Exp. 3

R2 = 82.34% for all variable

R2=77.38% for acceptance variables

Agronomical study:

Data presented in Table 4 obviously shown that sugar cane variety
G.T.54-9 surpassed all the studied varieties in respect to stalk height and
diameter. This superiority was significant for the plant crop and its ratoons for
the plant height, however, the difference between varieties were not enough
to reach the level of significance. Moreover, varietal difference in respect to
number of internodes / plant were significant only at the plant crop and the
new promising variety G. 85-37 recorded the highest value of this trait over all
the used varieties, but not over that of G.T.54-9 which appeared insignificant
superiority over all the studied varieties in the 1st and 2" ratoon.

The above-mentioned results may be throw some light on that fact.
In addition to the pronounced influence of the environments on growth
criteria, the gen make-up is still the major factor affects plant behavior. Abd
El-Latif et al (1998) showed that the tested sugar cane varieties i.e. G.T.54-9,
G.85-37 and F153 significantly differed in their stalk height and stalk
diameter.

Concerning, varietal effect on sugar cane juice parameters, the
available data in Table 5 clarified that the percentages of the total soluble
solids (TSS%), sucrose (S%) and juice purity appeared a significant effect to
the examined sugar cane varieties. This finding may be indicates to the
effective role of gene make-up on juice quality. In spite of that there was no
clear cut trend for the studied varieties on juice percentage, it could be
deduced that G.75-368 and G.84-47 had a constant effect on this traits,
where the values of these measurements were steadily at the various sugar
cane crops i.e. plant cane and its ratoons.

Table 4: Varietal effect on some growth criteria of sugar cane

Stalk length Stalk diameter Number of internods /
Varieties plant
Plant 1 2nd Plant 1 2nd Plant 1t 2nd
cane ratoon | ratoon cane ratoon | ratoon cane ratoon | ratoon
G.T.54-9 276 301 184 2.7 2.9 2.7 20 20 17
G.75-368 247 241 163 2.4 25 2.3 17 16 17
G.84-47 271 219 173 2.4 2.4 2.3 20 17 17
G. 84-68 268 212 151 2.4 2.4 2.0 18 17 14
G.85-37 212 263 157 2.7 2.3 2.2 21 16 17
G.74-96 186 214 166 2.7 2.6 2.4 14 16 16
L.S.D5% 4.45 4.25 5.97 N.S N.S N.S 1.88 N.S N.S

Table 5: Varietal effect on juice quality parameters of sugar cane
[ Varieties ] TSS % | Sucrose % [ Purity % |

A




Plant | 1% 2 | Plant | 1%t 2nd Plant 1st 2nd

cane |ratoon |ratoon| cane |ratoon |ratoon| cane | ratoon | ratoon
G.T.54-9 20.0 | 19.0 | 205 | 184 | 15.0 | 18.3 91.7 78.8 89.4
G.75-368 20.0 | 204 | 225 | 179 | 18.3 | 19.8 87.4 89.9 88.2
G.84-47 21.5 21.2 21.0 17.6 18.3 19.1 81.8 86.4 90.9
G. 84-68 18.5 | 18.2 17.0 | 16.1 | 146 | 14.2 97.5 80.2 83.7
G.85-37 20.0 21.0 20.5 16.8 15.0 18.3 84.1 71.3 89.4
G.74-96 215 | 21.0 | 215 | 19.7 | 15.7 | 18.9 88.8 74.9 90.5
L.S.D 5% 1.6 1.7 1.8 1.5 1.5 1.7 3.0 1.9 2.7

Data presented in Table 6 show the effect of varieties on yield and
yield components of sugar cane. The collected figures revealed that there
were significant differences between sugar cane varieties under study in
respect to juice extraction percentage. This finding mainly due to their
differences in their fiber percentage of these varieties which has a direct
effect on juice extraction percentage of sugar cane varieties. Sugar cane
variety G.74-96 attained the highest value of juice extraction percentage.

Table 6: Varietal effect on some yields components of sugar cane

Juice extraction Biological yield of Net cane yield (ton / fed.)
Varieties percentage stalks (ton / fed.)
Plant | 1% 2" | Plant | 1%t |2 Plant 1t 2nd
cane |ratoon |ratoon | cane |ratoon |ratoon | cane ratoon ratoon
G.T.54-9 60.2 | 56.0 | 58.2 |102.15(101.25|93.60 | 83.70 82.80 73.45
G.75-368 62.8 | 56.8 | 56.7 | 57.15 | 73.35 |52.65 | 45.90 49.95 27.90
G.84-47 49.3 | 51.7 | 54.1 |83.25|67.05 [60.75 | 67.50 52.20 38.25
G. 84-68 61.2 | 49.2 | 50.0 | 67.50 | 72.00 |48.15 54.45 54.45 25.20
G.85-37 55.8 | 57.1 | 50.0 |115.20] 83.25 [50.85 87.50 74.47 68.4
G.74-96 61.5 | 59.8 | 61.7 | 61.65 | 58.27 |64.35 | 49.05 52.65 42.30
L.S.D 5% 2.9 2.6 2.2 |24.06 | 13.44 [1.32 3.09 16.24 15.13

As to the variety influence on biological and net yield of sugar cane
plants, it could be noted that the commercial variety G.T.54-9 and the
promising variety G.85-37 significantly surpassed all the studied varieties with
relation to the biological and net cane yield. It is also cleared that sugar cane
varieties G.T.54-9 and G.85-37 produced the acceptable cane yield in the
various crops i.e. plant cane, 1st and 2" ratoons, meanwhile, the other
varieties appeared a big drop in their cane yield in the 2" ratoon. Abd El-Latif
et al. (1998) pointed out those sugar cane varieties G.T.54-9, G.85-37 and F.
153 significantly differed in their cane yield whether grown as a plant cane or
1st ratoon.
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Table 3: The results of factor analysis for eight variables in three experiments in sugar cane.

Exp.1 Exp.2 Exp.3
Variables C.F.C. 5 C.F.C 2 C.F.C
A B C h Var. ry B C h Var. A B he
Internod No. (X3) | 0.900 -0.036 0.098 | 0.948 | (X4) | 0.826 | 0.248 [-0.260| 0.812 (X3) | 0.823 | 0.391 | 0.830
Stalk L. (X1) | 0.777| -0.222 | 0.195|0.692 | (X5) |[0.898 |-0.160| 0.204 | 0.789 | (X5) | 0.690 | 0.179 | 0.508
Sucrose % (X6) [-0.493| 0.561 0.718 | 0.761 | (X7) |-0.870[-0.140|-0.156| 0.801 | (X6) | 0.894 | 0.321 | 0.902
Extraction (X4) |-0.379| 0.767 0.159 | 0.758 | (X6) | 0.399 [-0.150| 0.897 | 0.986 | (X7) |-0.930|-0.170| 0.891
T.S.S.% (X5) [-0.267| -0.544 |0.653]0.794 | (X1) | 0.225| 0.750 |-0.294| 0.700 | (X8) | 0.735|0.483 | 0.775
Stalk D.  (X2) | 0.146 0.032 0.893 | 0.819 | (X3) |-0.180| 0.915]| 0.026 | 0.869 | (X2) | 0.286 | 0.871 | 0.841
Glucose % (X7) | 0.107 0.836 |-0.340| 0.825 | (X2) | 0.156 | 0.861 | 0.083 | 0.773 | (X1) | 0.258 | 0.883 | 0.846
Purity % (X8) |0.034| 0.846 [-0.020]0.717 | (X8) [-0.120]| 0.048 [ 0.967 | 0.951 | (X4) | 0.251[0.782 | 0.674
Total 6.316 6.680 6.270
Contribution 1.902 2.48 1.93 244 | 2.27 | 1.974 3.57 2.70
Factor % of total (30.195 39.3 30.5 | 100 36.5 | 34.5 | 29.55 100 56.9 | 43.1 100
communality

C. F. C. = Common factor community

h?= Community




