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ABSTRACT

This study was carried out in 2007/2008 and 2008/2009 seasons at Mallawi
Agric. Res., Station, Minia Governorate, Egypt, to investigate find out the relative
response in vegetative and qualitative characteristics of some commercial sugar cane
varieties i.e. G.84-47, G.T.54-9 and Phil.8013 at three seeding rates (1.5, 2.0 and 2.5
drills) grown as a spring plant cane .

The results showed that there were significant differences in stalk height and
diameter, BRIX% , sucrose%, purity%, reducing sugars%, sugar recovery%, millable
cane yield and recoverable sugar yield of the studied sugar cane varieties in the two
seasons and their combined, except recoverable sugar yield where the differences
among varieties were insignificant in the two seasons and their combined.

Meanwhile, there were significant differences in stalk height, stalk diameter,
BRIX%, sucrose%, purity%, reducing sugars%, sugar recovery%, millable cane yield
and recoverable sugar yield/fed between the three seeding rates in the two seasons
and their combined, except purity% in the first season.

The interaction between Phil8013 variety with 2.5 drills seeding rates well as
G.T.54-9 and G.84-47 varieties with 2.0 drills seeding rate can be recommended
under the Middle Egypt conditions (Minia Governorate) to produce the highest yield
of millable cane and recoverable sugar yields/fed.
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INTRODUCTION

Sugar cane varieties are considered the 1%t corner stone in sugar
production. As a matter in fact, the breeders and the technologists meant by
the new varieties distinguished by high yield and quality.

Sugar cane varieties varied genetically in respect to their production
capability as a result to their vegetative and qualitative characteristics, it is
evident that seeding rate differs widely from variety to the another. Genotypes
of sugar cane have highly significant effect on vegetative characters such as
stalk height and diameter as well as millable cane and recoverable sugar
yields (Mohamed & El-Taib 2007-a). Also, sugar cane genotypes have highly
significant effect on all quality traits, i.e. BRIX%, sucrose%, pol%, purity
%and sugar recovery% (Mohamed & El-Taib 2007-b).

Seeding rate directly effected on yield and quality of sugarcane. Many
investigators revealed that increasing seeding rate increased millable cane
yield and juice quality. Total soluble solids percentage cane juice and sugar
yield were significantly affected by seeding rates (Yousef et al. 1998). In this
subject, increasing seeding rate from 18000 to 36000 buds /fed increased
gradually values of stalk height, BRIX%, sucrose % and recoverable sugar
yields (Saif-Laila et al. 1999). Moreover, El-Geddawy et al. (2005 ) indicated
that the highest seed rate of sugar cane (50400 buds/fed.) gave the highest
values of stalk height,BRIX%, sucrose %, sugar recovery %, cane and sugar
yields compared with other seeding rates (25200 and 37800 buds/fed).



Hasan, H. F. M. et al.

The present work was conducted to find out the optimum precisely the
seeding rate for the studied varieties in order to maximize sugar production
minimize production costs.

MATERIALS AND METHODS

Two field experiments were conducted at Mallawi Agricultural Research
Station, Minia Governorate, Egypt, including two plant cane crops in
2007/2008 and 2008/2009 seasons in a silty clay loam soil to study the effect
of three seeding rates (1.5 and 2.0 and 2.5 drills, i.e. 34650, 46200 and
57750 buds/fed) on productivity and quality characteristics of three sugar
cane varieties (G.T. 54-9, G. 84-47 and Phil. 8013).

A split plot design with four replicates was used, sugarcane varieties
were arranged in the main plots, while seeding rates were allocated in the
sub plots. Sugarcane was planted on the 14" and 18" of March, and
harvested after 12 months in the 1st and 2" seasons, respectively. Sub-plot
was 42m?2 (six ridges of 100-cm width and 7- m long). Phosphorus fertilizer
was broadcasted after ridging and before planting in form of calcium super-
phosphate (15.5% P20s) at a rate of 60 kg/fed. Potassium 48% K2O was
added at the rate of 48 kg/fed after two months from planting as potassium
sulphate. Nitrogen fertilizer as Ammonium Nitrate (33.5% N) at a rate of 210
kg/fed was added in two equal doses as side dressing in cane rows the 1st
after full emergence of cane plants and 2™ one month later.

Recorded data :

At harvest time 10 guarde plants were taken from each subplot to
estimate the following characters:

1.Stalk height (cm) was measured from land surface to the top visible
dewlap.

2.Stalk diameter (cm) was measured at the middle part of cane stalks.

3.Brix percentage: was determined using "Brix hydrometer" standardized at
20 °C as shown by A.O.A.C. (1995).

4. Sucrose % was determined using Sacharemeter accoding to A.O.A.C
(1995)

5. Purity% was calculated according to Satisha et al. (1996) using the
following equation: Purity % = Sucrose % x 100 / BRIX%

6. Reducing sugars % was determined accoding to A.O.A.C. (1995)

7. Sugar recovery% or rendement was calculated according to the
procedures out lined at Sugar and Integrated Industries Co using the
following equation:

Sugar recovery %={Pol%-0.8 / Purity% juice x Purity% juice — 40 /100-
60}x100
Where; Pol% of cane stalks was calculated by the following equation

Pol % = {brix% — (brix%- sucrose %) 0.4}0.73.

8. Millable cane yield (ton/fed): cane stalks of the four guarded ridges were
harvested, topped, cleaned, weighed and cane yield was calculated as ton/
fed.

9. Recoverable sugar yield (ton/fed): was estimated according to the
following equation reported by Mathur (1981):

Recoverable sugar yield (ton/fed) = Millable cane yield (ton/fed) x sugar recovery.
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Statistical analysis:

The proper statistical analysis of the recorded data was carried out
according to Gomez and Gomez (1984). The differences between means of
the treatments were compared using the least significant difference (LSD) at
5% level.

RESULTS AND DISCUSSION

1. Stalk height

Results in Table 1 showed that there were significant differences
among the tested sugarcane varieties with regard to stalk height in the
two growing seasons and their combined analysis. It could be noted that
sugarcane variety G.84-47 gave the highest value of stalk height, while
the lowest value of this trait was recorded by the commercial variety
G.T54-9.This result might be due to gene make-up effect which plays an
important role in plant growth. These results are in accordance with those
reported by EI-Sogheir et.al.(2006), Mohamed & El-Taib (2007-a) and Abd
El-Aziz (2008)) who reported that sugarcane varieties differed significantly
in stalk height.

Results given in Table 1 indicated that seeding rates had a
significant effect on stalk height in the two seasons and their
combined.The combined analysis showed that the increase in seeding
rates from 1.5 to 2.0 and 2.5 drills increased stalk height by 7.89 and 17.0
cm, respectively.This result was mainly due to an increase the
competition among plants for growth elements in terms of space, Solar
radiation and nutrients with increasing seeding rate which led to stalk
elongation.These results are in accordance with those obtained by Saif-
Laila et al. ( 1999) and El-Geddawy et al. (2005 ).

A significant interaction effect between varieties and seed rates on
stalk height was detected in the two seasons and their combined. It could
be noticed that planting sugar cane variety G.84-47 variety with 2.5 drills
of cane setts produced the highest value of stalk height, while the shortest
stalk value was given by the growing Phil 8013 with 1.5 drills.

Table 1: Effect of seeding rates on stalk height (cm) of three
sugarcane varieties.

Varieties (A) | Combined of 2007/08 & 2008/09 seasons
Seeding rates (B)

1.5 drills 2.0 drills 2.5 drills Mean
G.84-74 297.83 304.33 315.67 305.94
G.T.54-9 283.83 283.83 292.33 283.33
Phil.8013 278.33 285.50 293.00 285.61
Mean 283.33 291.22 300.33 291.35
LSD at 0.05 A=1.60 | B=1.01 AB=1.75

2. Stalk diameter
Stalk diameter of the studied sugarcane varieties differed
significantly in the two seasons and their combined as shown in Table 3.
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Sugarcane Phil.8013 variety surpassed the other two varieties in this
respect, however, G.84-47 variety recorded the lowest value. These
results are indeed a reflection of the different genetical structures among
varieties.These results are in line with those reported by Abd El-Latif et
al.(1998), El-Sogheir et al. (2006) and Abd EI-Aziz (2008) they found that
sugarcane varieties differed significantly in stalk thickness.

Seeding rates had a significant effect on stalk diameter of sugar
cane in the two seasons and their combined (Table 2). The combined over

the two seasons showed that as seeding rates increased from 1.5 to 2.0

and 2.5 drills stalk diameter decreased by 0.06 and 0.10 cm, respectively.
Theses finding are in good agreement with those obtained by sajf-Laila et

al. (1999) and El-Geddawy et al. (2005)- Who reported that millable cane
stalks resulted from the lowest seeding rate (25200 buds/fed) had the
thickest stalks than those planted by highe seeding rates (37800 and
50400 buds/fed).

Significant interaction effect was found between sugarcane
varieties and seeding rates on stalk diameter as shown in the combined
analysis only. It could be noticed that planting Phil 8013 variety with 1.5
drills of cane cuttings recorded the highest value of stalk diameter, while
growing G.84-47 variety with 2.5 drills resulted in the lowest value of stalk
diameter.

Table 2: Effect of seeding rates on stalk diameter (cm) of three sugar
cane varieties.

Varieties (A) | Combined of 2007/08 & 2008/09 seasons
Seeding rates (B)

1.5 drills 2.0 drills 2.5 drills Mean
G.84-74 2.52 2.44 241 2.46
G.T.54-9 2.63 2.58 2.51 2.58
Phil.8013 3.00 2.96 2.93 2.96
Mean 2.72 2.66 2.62 2.67
LSD at 0.05 A=0.01 | B=0.02 AB=0.03

3. Brix percentage:
Results in Table 3 clearled that BRIX% of cane juice differed
significantly among the evaluated sugarcane varieties jn the two seasons

and their combined- It could be noted that Phil 8013 variety had the highest

value of BRIX% followed by G. 84-47, while G.T.54-9 variety recorded the
lowest value. These findings are in the same line with those observed by
El-Sogheir et al. (2006) and Abd EI-Aziz (2008) they found that significant
differences among G.T.54-9, G. 84-47, G.99-103, G.98-28, G.98-87and
Phil.8013, varieties in BRIX %.

Data in Table 3 showed significant differences among the examined
seeding rates with respect to BRIX% in the two seasons and their
combined. The combined analysis pointed out that the increase in seeding
rates from 1.5 to 2.0 and 2.5 drills was accompanied by increasing in
BRIX% amounted by 0.36 and 0.62, respectively. These findings are in
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agreement with those obtained by El-Geddawy et al. (2005) Who found that
an increase in BRIX% with increasing seeding rats from 25200 to 37800
and 50400 buds/fed.

The interaction between sugarcane varieties and seed rates with
respect to BRIX% in the 2@ season and the combined.The combined
analysis showed that growing Ph8013 variety with 2.5 drills of cane
cuttings scored the highest value of this trait, while planting G.T.54-9
variety with 1.5 drills resulted in the lowest value.

Table 3: Effect of seeding rates on BRIX% of three sugar cane
varieties.

Varieties (A) | Combined of 2007/08 & 2008/09 seasons
Seeding rates (B)

1.5drills 2.0 drills 2.5 drills Mean
G.84-74 22.18 22.55 22.97 22.57
G.T.54-9 21.35 21.78 21.95 21.69
Phil.8013 22.62 22.90 23.10 22.87
Mean 22.05 22.41 22.67 22.38
LSD at 0.05 A=0.11 | B=0.08 AB=0.14

4. Sucrose%:

The results in Table 4 showed that the tested varieties varied
significantly in values of sucrose% in both seasons and their combined.
The combined analysis cleared that the highest value of sucrose% was
attained for Phil8013 variety, while G.T.54-9 variety scored the lowest
one. This result may be due to the value of BRIX% of these varieties.
These findings are in line with those observed by El-Sogheir et al. (2006)
and Abd El-Aziz (2008).

Data given in Table 4 showed that sucrose% was significantly
affected by the studied seeding rates in both seasons and their combined.
It could be noticed that increasing seeding rates led to significant
increase in sucrose%. These findings are in accordance with those
obtained by Saif-Laila et al. (1999) and El-Geddawy et al. (2005 ). They
revealed that the highest values of sucrose% were recorded by using 1.5
and/or 2.0 drills.

Table 4: Effect of seeding rates on sucrose% of three sugar cane
varieties

Varieties (A) | Combined of 2007/08 & 2008/09 seasons
Seeding rates (B)

1.5 drills 2.0 drills | 2.5drills Mean

G.84-74 18.86 19.22 19.57 19.22

G.T.54-9 17.91 18.30 18.47 18.23

Phil.8013 19.51 19.86 20.03 19.80

Mean 18.76 19.13 19.36 19.08
LSD at 0.05 A=0.14 | B=0.07 AB=NS
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It could be noticed that the combination between Phil8013 variety
with 2.5 drills seeding rate recorded the highest value of this trait (20.03
%).

5. Reducing sugars%:

Data in Table 5 showed that reducing sugars% was statistically
affected by the tested varieties in both seasons and their combined. It is
well known that there is inverse relationship between juice quality and the
values of reducing sugars. Sugar cane variety phil8013 recorded the
lowest value of reducing sugar.

Data given in Table 5 indicated that seeding rates had a significant
effect on reducing sugar %. It could be noticed that drilling seed setts in
1.5 and 2.0 drills had the lowest value of reducing sugar % (0.30 %),
however, increasing drilling rate to 2.5 drills recorded the highest value
(0.32%). These findings are in agreement with Saif-Laila et al.( 1999) .

Table 5: Effect of seeding rates on reducing sugars % of three sugar
cane varieties.

Varieties (A) | Combined of 2007/08 & 2008/09 seasons
Seeding rates (B)
1.5drills 2.0drills | 2.5drills Mean
G.84-74 0.30 0.28 0.31 0.29
G.T.54-9 0.33 0.34 0.35 0.34
Phil.8013 0.27 0.28 0.30 0.28
Mean 0.30 0.30 0.32 0.0.31
LSD at 0.05 A=0.14 | B=0.01 AB=NS
6. Purity%:

Figures in Table 6 cleared that purity% of sugar cane juice was
significantly affected by the examined varieties in both seasons and their
combined. The highest value of purity % was recorded for Ph8013 variety
while G.T.54-9 variety scored the lowest value (84.02%). This is to be
expected because it might be due to the highest values of BRIX% and
sucrose%of cane juice were recorded for Phil8013 variety, while G.T.54-9
variety recorded the lowest value. The superior value of purity for phil8013
sugar cane variety mainly due to its superior in sucrose value and
reduction in reducing sugar percentage for it which led to high purity.
These findings are in line with that observed by El-Sogheir et al.(2006)
and Abd El-Aziz (2008).

Data given in Table 6 showed that purity% was significantly affected
by the evaluated seeding rates in the combined over the two seasons.
Increase seeding rates from 1.5 to 2.0 and 2.5 drills led to increase purity
% by 0.27 and 0.31, respectively. These findings are in agreement with
those obtained by Saif-Laila et al. (1999) and El-Geddawy et al. (2005 ).

The interaction between sugarcane varieties and seed rates with
respect to purity % in the combined over two growing seasons was not
significant.
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Table 6: Effect of seeding rates on purity% of three sugar cane

varieties.
Varieties (A) | Combined of 2007/08 & 2008/09 seasons
Seeding rates (B)

1.5 drills 2.0drills | 2.54drills Mean

G.84-74 85.00 85.23 85.21 85.15

G.T.54-9 83.90 84.00 84.15 84.02

Phil.8013 86.26 86.73 86.71 86.57

Mean 85.05 85.32 85.36 85.24
LSD at 0.05 A=0.28 | B=0.25 AB=NS

7. Sugar recovery% (Rendement%):

Results in Table 7 showed that sugar recovery % was significantly
affected by the tested varieties in the two seasons and their combined . It
could be noticed that the highest value of sugar recovery % was recoded
for Phil8013 variety followed by G. 84-47 while G.T.54-9 variety recorded
the lowest value. This is to be expected as a result of the high quality of
phil8013 compared with GT54-9. These findings are in accordance with
those observed by El-Sogheir et al. (2006); Mohamed & El-Taib (2007-b)
and Abd EI-Aziz (2008). They indicated that sugar cane varieties
significantly differed in sugar recovery %.

Data in Table 7 showed that sugar recovery % was significantly
affected by the studied seeding rates in the two seasons and their
combined. The combined analysis pointed out that the increasing seeding
rates from 1.5 to 2.0 and 2.5 drills increased sugar recovery% by 0.27 and
0.46, respectively. These findings are in disagreement with those obtained
by Ahmed (1998) and El-Geddawy et al. (2005). They revealed that sugar
recovery% was insignificantly affected by seeding rate.

Table 7: Effect of seeding rates on sugar recovery% of three
promising sugar cane varieties.

Varieties (A) | Combined of 2007/08 & 2008/09 seasons
Seeding rates (B)

1.5 drills 2.0 drills | 2.5drills Mean

G.84-74 12.73 12.99 13.24 12.99

G.T.54-9 12.04 12.30 12.43 12.25

Phil.8013 13.23 13.50 13.68 13.47

Mean 12.66 12.93 13.12 12.90
LSD at 0.05 A=0.09 | B=0.06 AB=0.06

Significant interaction effect was found between sugarcane varieties
and seeding rates on sugar recovery %. It could be noticed that the
combination between Phil8013 variety and 2.5 drills seeding rate recorded
the highest value of this trait (13.60 %), while G.T.54-9 variety with 1.5 drills
seeding rate gave the lowest value (11.98%).

8. Millable cane yield (ton/fed):
Results in Table 8 pointed out that millable cane yield (ton/fed) was
significantly affected by the studied varieties in the two seasons and their
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combined. It could be noticed from combined analysis that the highest
value of millable cane yield (ton/fed) was recoded for G.T.54-9 variety
(51.29 tons/fed.) while Phil8013 variety attained the lowest value (48.04
tons/fed.). These findings are in accordance with those observed by El-
Sogheir et al. (2006), Mohamed & EI-Taib (2007-a) and Abd El-Aziz
(2008), they indicated that the tested sugar cane varieties significantly
differed in millable cane yield (ton/fed).

Table 8: Effect of seeding rates on millable cane yield (ton/fed) of
three sugar cane varieties.

Varieties (A) | Combined of 2007/08 & 2008/09 seasons
Seeding rates (B)

1.5 drills 2.0 Drills 2.5 Drills Mean
G.84-74 46.20 51.47 49.42 49.03
G.T.54-9 47.67 53.92 52.28 51.29
Phil.8013 42.55 49.15 52.43 48.04
Mean 45.47 51.51 51.38 49.45
LSD at 0.05 A=0.41 | B=0.43 AB=0.74

Results in Table 8 showed that millable cane yield (ton/fed) was
statistically affected by the tested seeding rates in the two seasons and their
combined. The combined analysis cleared that increasing the seeding rates
from 1.5 to 2.0 and 2.5 drills at planting increased millable cane yield (ton/fed)
6.04 and 5.91 respectively. These results might be due to led to increase
millable cane stalks with increasing seeding rate from 1.5 to 2.0 or 2.5 drills
and consequently cane yield (ton/fed). These findings are in agreement with
those obtained by El-Geddawy et al.(2005), they revealed that millable cane
yield (ton/fed) was significantly affected by the seeding rate.

Once more results in Table 8 indicated that the effect of interaction
between sugarcane varieties and seeding rates on millable cane yield
(ton/fed) in the two seasons and their combined. The results cleared that the
highest cane yield was obtained through planting GT54-9 variety with 2.0
drills seeding rate.

9. Recoverable sugar yield (ton/fed) :

Table 9 showed that the evaluated cane varieties significantly
affected on recoverable sugar yield (ton/fed). This finding was true in the
combined over the two seasons. T is clearly show that the highest value
of recoverable sugar yield (ton/fed) was obtained from Phil8013 variety,
whereas, G.T.54-9 variety recorded the lowest value (6.29 tons/fed.). The
major point of view is the superiority of Phil8013 variety mainly be
attributed to the highest value of BRIX%, sucrose% and sugar recovery%
over the other varieties. These results are in accordance with that
observed by Abd El-Aal et al. (2007), who indicated that the sugar cane
varieties significantly differed in sugar yield (ton/fed).

Data obtained in Table 9 demonstrated that recoverable sugar yield
(ton/fed) was significantly affected by the examined seeding rates in the two
seasons and their combined. It could be noted from combined analysis that
sugar yield ascendingly raised with increasing in seeding rates from 1.5 to 2.0

11204



J. Agric. Sci. Mansoura Univ., 34 (12), December, 2009

and 2.5 drills at planting which led to increase in recoverable sugar yield
(ton/fed) amounted by 0.9 and 0.97, respectively. These results may be due
to increase in millable cane yield (ton/fed) as well as sugar recovery % with
increasing seeding rate, consequently recoverable sugar yield (ton/fed).
These findings are in agreement with those obtained by El-Geddawy et al.
(2005). They revealed that recoverable sugar yield (ton/fed) was significantly
affected by the seeding rate.

Table 9: Effect of seeding rates on recoverable sugar yield (ton/fed)
of three sugar cane varieties.

Varieties (A) | Combined of 2007/08 & 2008/09 seasons
Seeding rates (B)

1.5 drills 2.0 drills 2.5 drills Mean
G.84-74 5.88 6.69 6.48 6.35
G.T.54-9 5.74 6.63 6.50 6.29
Phil.8013 5.63 6.64 7.18 6.48
Mean 5.75 6.65 6.72 6.37
LSD at 0.05 A=0.10 | B=0.07 AB=0.12

Significant interaction was noted in Table 9 between sugarcane
varieties and seed rates on recoverable sugar yield (ton/fed) in the two
seasons and their combined. It could be remarked that planting Phil8013
variety in 2.5 drills seeding rate recorded the highest value of sugar yield
(7.18 tons/fed.), while the same variety with 1.5 drilling gave the lowest value
(5.63 tons/fed.).

It could be concluded that Phil8013 variety with 2.5 drills seeding rates
and/or G.T.54-9 and G.84-47 varieties with 2.0 drills seeding rate may be
more suitable under the Middle Egypt conditions (Minia Governorate) for the
highest values of millablecane and recoverable sugar tons/fed) .
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