RESULTS AND DISCUSSION

I- Effect of Ploughing, Row Spacing, Hoeing and Their Interactions
on Growth Characters of Sugar Cane.

1- Germination percentage:

Results presented in Table (2) show the effects of ploughing number,
row spacing and their interactions on germination percentage at 45 days from

planting.

Effects of the main factors:

Regarding the effect of number of ploughings on germination
percentage, the results showed that increasing ploughing number from two to
three and four times increased germination percentage by 6.06 and 2.99 % in
the 1% season, being 8.63 and 3.77 % in the 2°4 one. The effect of ploughing
number on germination percentage was significant in the 27 season only. The
highest value of germination percentage (34.9% and 40.07% in the 1% and 2™
seasons, respectively) at 45 day from planting was attained by carrying out the
ploughing process three times.

The results showed that using the lower row spacing (100 cm)
produced higher germination percentage in both season compared with the
wider row spacing (125 cm). The increase in germination percentage was 543
and 126 in the 1% and 2™ seasons, respectively. These increases were
significant in the 2™ season only.

Interaction effects:
The results indicated a significant interaction effect in the second season.
The data in Table 2 showed that with 2 and 3 ploughings, the wider row

spacing produced higher germination % compared with the narrower spacing,
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Table (2): Effect of number of ploughings, row spacing, hoeing number
and their interactions on germination percentage of sugar cane
at 45 days from planting during 1997/98 and 1998/99 seasons

Number of Row 1997/98 season 1998/1999 season
ploughing spacing
2 100 cm 32.932 30.552
125 cm 24.785 32.338
Average 28 858 31.445
3 100 cm 35.517 39.283
125 cm 34.325 40.868
Average 34921 40.076
4 100 ¢m 35.300 39.873
125 cm 28.365 32.735
Average 31.832 36.304
Row spacing 100 cm 34.583 36.569
x Hoeing 125 em 29.158 35.314
Total Average 31.871 35.942
LSDat5 % level :
Ploughing (P) NS 2.10%
Row spacing (R) NS 0.597
PR NS 2.053




-29-

whereas with 4 ploughings an opposite trend was observed where the narrower
spacing (100 cm) produced a marked significant increase in germination %.
The maximum germination % in 1998/1999 season was 40.87% resulting from

3 ploughings combined with 125 cm row spacing (Table 2).

The increase in germination % resulting from 3 ploughings in both
seasons of experimentation indicates that this practice in soil tillage is quite
suitable for improving physical soil characters which in tumn was reflected in
increasing germination %. Further increase in ploughing intensity to 4 times
negatively affected germination % perhaps due to negative effects on soil
structure.

The results obtained by Barbieri ef al (1997) revealed that the
conventional tillage gave better results than the reduced tillage. On the other
hand, Glaz et al (1989) showed that a minimum tillage of 2 shallow
cultivations was enough to realize a high yield of sugar cane. Also, Zerega et
al (1998) found that the best chemical changes in the soil were obtained with
reduced tillage.

2- Number of stalks per one square meter:

Results presented in Tables (3 and 4) show the effects of number of
ploughings, row spacing, hoeing and their interactions on the number of stalks
per one square meter at 105 and 195 days from planting in the 1* and 2™

S€asons.

Effects of the main factors:

Regarding the effect of number of ploughings, the results showed that
increasing number of ploughing from two to three and four times increased
number of stalks/m® by 12.99 and 18.26 % after 105 days from planting, being
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Table (3): Effect of number of ploughings, row spacing, hoeing number
and their interactions on number of stalks /m” of sugar cane
at 105 and 165 days from planting during 1997/98 season

Number of Row 105 days Average 165 days Average
ploughing spacing | 2 hoeings | 3 hoeings 2 hoeings | 3 hoeings
2 100 em 4,923 5.323 5.123 11.900 12.093 11.997
125 cm 6.037 6.170 6.103 10.493 11.293 10.893
Average 5.480 5.747 5.613 11.197 11.693 11.445
3 160 cm 6.830 6.067 6.448 12.923 12,380 12.652
125 cm 6.247 6.227 6.237 10.913 11.253 11.083
Average 6.538 6.147 6.342 11.918 11.817 11.867
4 100 cm 8.070 6.997 7.533 15.233 13.473 14.353
125 cm 5.543 5.943 5.743 10.877 10.693 10.783
Average 6.807 6.470 6.638 13.055 12.083 12.569
Row spacing | 100 cm 6.608 6.129 6.368 13.352 12,649 13.001
x Hoeing 125 em 5.942 6.113 6.028 10.761 11.080 10.921
Total Average 6.275 6.121 6.198 12.057 11.864 11.961
LSDat5 % level :
Ploughing (P) 0.339 0.544
Row spacing (R) NS 0.997
Hoeing (H) NS NS
PxR NS NS
PxH NS NS
RxH NS NS
PxRxH NS NS
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and their interactions on number of stalks /m? of sugar cane

at 105 and 165 days from planting during

1998/99 season

Table (4): Effect of number of ploughings, row spacing, hoeing number

Number of Row 105 days Average 165 days Average
ploughing spacing | 2 hoeings | 3 hoeings 2 hoeings | 3 hoeings
2 100 cm 6.737 6.617 6.677 13.950 14.710 14.330
125 cm 5.787 5.963 5.875 10.090 9.313 9.702
Average 6.262 6.290 6.276 12.020 12.012 12.016
3 100 cm 8.140 8.187 8.163 17.520 18.090 17.805
125 cm 6.170 5.637 5.903 11.007 11.887 11.447
Average 7.155 6,912 7.033 14.263 14,988 14.626
4 100 cm 7.783 7.760 7.772 15.047 15.093 15.070
125 cm 5.487 5.883 5.685 9.713 5.863 0.788
Average 6.635 6.822 6.728 12.380 12.478 12.429
Row spacing | 100 cm 7.553 7.521 1.537 15.506 15.964 15.735
x Hoeing 125 cm 5.814 5.828 5.821 10.270 10.354 10.321
Total Average 6.684 6.674 6.679 12.888 13.159 13.024
LSDat5 % level :
Ploughing (P) NS 1.315
Row spacing (R) 0.503 0.877
Hoeing (H) NS NS
PxR NS NS
PxH NS NS
RxH NS NS
PxRxH NS NS
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3.69 and 9.76 % after 165 days from planting in the 1* season, respectively.
These increases were significant.

In 1998/99 season, the results cleared that increasing ploughing intensity
from two to three and four times increased number of stalks/ m* by 13.88 and
7.20 % after 105 days from planting , corresponding to 21.72 and 344 % at
165 days from planting, respectively. However, the increases in stalks number
/m? in the second season were significant at 165 days from planting, whereas at
105 days the recorded differences failed to reach the level of significance.

The results indicate clearly the importance of increasing ploughing
intensity in enhancy tillering in sugar cane due to the effects of ploughing in
improving the physical, chemical and biological conditions of the soil. Also, 4
ploughings was the best treatment in 1997/98 season, whereas 3 ploughings
was the optimum treatment in 1998/99 season as far as number of stalks/m” is
concerned.

The results obtained by Diaz and Somoza (1987) showed no significant
differences in cane yield in the minimum and conventional tillage. Also, Pear
et al (1992) found no significant differences between a plot cultivated in the
traditional manner and a low tillage plot.

Data given in Tables (3 and 4) cleared that row spacing had almost
significant effect on number of stalks /m” . The results indicated that 100 cm
row spacing increased the number of stalks significantly at 105 days in the
second season and at 165 days in both seasons. Using 100 cm row spacing
surpassed 125 cm by 5.64 and 29.48% at 105 days, being 19.05 and 52.59 %
at 165 days, in the first and second season, respectively. The increase in
number of stalks/m? by narrowing row spacing is a direct result of the increase
in population density. It seams that at wider row spacing (125 cm ) the increase

in tillering capacity could not compensate the reduced population density.
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Positive results were also reported by growing sugar cane at narrower
spacing ( Gascho and Shih, 1981, Usman, 1989, Ahmed, 1995 and El-
Sayed, 1996).

The effect of hoeing intensity on number of stalks fm? was not
significant in both seasons of experimentation either at 105 or at 165 days from
planting. This result indicates that no relevance has been detected between
hoeing intensity and number of stalks/m?. It seems that 2 hoeings were quite
effective in controlling weeds under the prevailing conditions.

Similar results were also reported by Mehra et al (1990) who found that .
hoeing twice gave the best results on growth of sugar cane and depressed
weed growth.

Interaction effects:

As for the interaction effects among the studied factors, the results in
Tables (3 and 4) cleared that none of the various combinations between the
studied factors recorded a significant interaction on the number of plant/m” in
both seasons.

This result indicates that each experimental factor acted independently in
affecting number of stalks/m’.

Generally, the maximum numbers of stalks/m> at 105 days from
planting was 8.070 in 1997/98 resulting from 4 ploughing + 100 cm +2
hoeings, being 8.187 in 1998/99 season which was produced by combining 3
ploughings + 100 cm + hoeings
At 165 days from planting, the same combinations producing the highest
values at 105 days were also the best combinations at 165 days and the
corresponding values of stalks/m®> were 15.233 and 18.090 in the two

successive seasons, respectively.
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3- Stalk diameter:

Data presented in Tables (5 and 6) show the effect of number of
ploughings, hoeing intensity, row spacing and their interactions on stalk
diameter of sugar cane at different growth stages in 1997/98 and 1998/99

5€asons.

Effects of the main factors:

Results showed that increasing ploughing number from 2 to 4 times
insignificantly increased stalk diameter (cm) by 1.63, 0.55, 0.86 and 6.21% at
150, 210, 270 and 330 days from planting, respectively, in the 1% season.

On the other hand, the results in Table (6) indicated that increasing the
intensity of ploughing from 2 to 4 times significantly increased stalk diameter
in 1998/99 season by 15.28 and 13.84 % at 150 and 210 days, respectively.

At 270 and 330 days from planting no significant increases is stalk
diameter were recorded in the 2™ season.

It could be concluded that increasing ploughing intensity encourages sugar
cane growth expressed as stalk diameter particularly at the early stages of
growth. The positive effect of ploughing on sugar cane growth was also
reported by Barbieri ef al (1997).0n the other hand Braunack (1994) found
that reducing the number of tillage operation did not affect final yield of sugar

canc.

Concerning the effect of row spacing, results given in Tabies (5 and 6)
revealed that row spacing of 125 cm significantly increased stalk diameter in
the 2™ season at various growth stages. The results indicated that wider row
space of 125 cm significantly increased stalk thickness by 11.19, 9.32, 7.58
and 8.2 % at 150, 210, 270 and 330 days from planting, respectively.

However, effect of row spacing on this trait was not significant at the
different growth stages in the 1% season. These results are in agreement with
those obtained by Prasad ef al. (1983) who found that spacing of 90 cm gave
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thicker canes than 70 cm. On the contrary, these results are not in agreement
with those obtained El-Sayed (1996) who revealed that planting 1.5 drill
significantly increased stalk diameter compared with planting two drills.

The available results in Tables (5 and 6) pointed out that increasing
hoeing from two to three times almost increased stalk diameter in both seasons
at all growth stages except at 330 days in the second season.

These increments were significant at 330 days in the 1* season and at
150, 210 and 270 days in the 2" season. The increase was 3.39 % at 330 days
from planting in the 1% season and in the 2™ season, the corresponding
increases in stalk diameter due to raising hoeing number from 2 to 3 were
3.44, 2.34 and 2.39 at 150, 210 and 270 days from planting, respectively.

Interaction effects:
Tables (5 and 6) show the interaction effects between number of

ploughings, row spacing and hoeing on stalk diameter in both seasons.

The results indicated that the interaction between ploughing intensity
and row spacing at 270 and 330 days from planting in 1998/99 season was
significant. The results showed that the thickest stalks were obtained from 2
ploughings + 125 c¢m row spacing at 270 DFP, being 2.60 cm. Whereas at 330
DFP, the thickest stalks recorded 2.98 cm resulting from 3 ploughings and 125

cm row spacing.

4- Stalk height:

Data presented in Tables (7 and 8) show the effect of number of
ploughings, hoeing intensity and row spacing and their interactions on stalk
height of sugar cane at different growth stages in 1997/98 and 1998/99

seasons.
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Effect of the main factors:

Regarding the effect of number of ploughing, the results obtained
showed that there was no general tendency due to the effect of ploﬁéhing
number on stalk height. However, it could be noticed that ploughing two and/or
three times attained the highest stalk length in both seasons throughout the
different growth stages compared with four ploughings.

A general view to the results given in Tables (7 and 8) with respect to
the last two growth stages i.e. when the plants aged 270 and 330 days, it could
be mnoticed that almost there were no significant differences between ploughing
sugar cane field twice or thrice with respect to their influence on stalk height.
These findings were true in both seasons for the two growth stages.

However, both treatments significantly surpassed ploughing treatment 4
times. Ploughing sugar cane field twice increased stalk height at 270 days by
4.96 % and 4.84% in the 1% and 2™ seasons, respectively, compared with
ploughing 4 times.

Meanwhile at 330 days from planting, ploughing sugar cane field twice
produced a significant increase in stalk height of 5.22% and 3.35% in the 1%
and 2™ seasons, respectively, compared with ploughing 4 times.

It could be concluded that 2 ploughings were effective as far as sugar
cane growth is concerned. Excessive ploughing to 4 times reduced sugar cane
plant height especially at later stages of growth. The results reported by Glaz
et al (1989) showed that minimum tillage of two shallow cultivations are
enough to realize a high yield of cane and sugar in Florida. Also Braunack
(1994) reported that little or no benefit was obtained from increasing the
number of cultivations in plant or ratoon cane.

The results in Tables ( 7 and 8 ) showed that using row spacing of 100
cm significantly increased stalk height by 4.46, 4.45, 2.74 and 3.35 % at 150,
210, 270 and 330 days respectively, in the 2" season compared with the wider
row spacing (125 cm). Moreover, in the 1% season, rows spacing of 100 cm
increased stalk height by 1.76, 1.45, 0.85 and 0.8§ % at 150, 210, 270 and 330
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days, respectively, compared with 125 cm rows spacing. These increases did
not reach the level of significance in the last three growth stages.

The present results indicate that at narrower spacing sugar cane plants
tended to elongate compared with plants grown at wider spacing. The
elongation of cane plants is due to the increase in competition for light among
growing plants at narrower spaces. Similar results were also obtained by
Ahmed (1995) who found that using double drills increased stalk height
compared with 1.5 drills.

Concerning the effect of hoeing number, the results in Tables (7 and 8)
pointed out that practicing two or three hoeings, insignificantly affected stalk
height of sugar cane plant in both seasons. Similar results were obtained by
Ismail (1991) who found that hoeing twice produced the highest stalk length
compared with untreated control.

Interaction effects:

The results in Tables (7 and 8) indicated some significant effects of
ploughing X row spacing, ploughing X hoeing, row spacing X hoeing and
ploughing X row spacing X hoeing on stalk height of sugar cane at some
growth stages in both seasons.

In 1997/98 season, ploughing X row spacing significantly affected stalk
height at 105 days from planting (Table 7). The results showed that with 2 and
3 ploughings, cane plants were taller under 100 cm row spacing, whereas with
4 ploughings taller cane plants were obtained under 125 ¢m row spacing.

Also, in that season, row spacing X hoeing significantly affected stalk
height at 105 as well as at 270 days from planting. The results showed that 100
cm row spacing produced taller plants with 2 hoeings at both 105 and 270
days, whereas 125 c¢m row spacing produced taller plants with 3 hoeings at
both growth stages.




4.

The second order interaction significantly affected stalk height at 270
and 330 days in 1997/98 season. At 270 days, the tallest plants recorded
307.9 cm which were produced by combining 2 ploughings + 100 cm row
spacing + 2 hoeings, whereas combining 3 ploughings + 125 cm row spacing +
3 hoeings produced the maximum stalk height at 330 days from planting, being
344.67 cm.

In 1998/99 season , ploughing X row spacing significantly affected stalk
height at270 days from planting (Table 8). The results showed that 100 cm
row spacing produced taller plants under 2 and 3 ploughings, whereas under 4
ploughings both 100 and 125 c¢m produced about the same stalk height.

Also in 1998/99 season ploughing X hoeing numbers sigmficantly
affected stalk height at210 and 270 days from planting. The results showed
that under 2 and 3 ploughings taller plants were recorded by 3 hoeings
whereas under 4 ploughings, 2 hoeings produced taller plants. This results was
true at both 210 and 270 days from pianting.

Also, a significant interaction was recorded between row spacing and
hoeing on stalk height at 150 days in 1998/99. The results showed that 3
hoeings produced taller plants under 100 cm row spacing, whereas under 125
cm row spacing, taller plants were observed with 2 hoeings.

II- Effect of Ploughing, Row Spacing, Hoeing and Their
Interactions on Weed Density in Sugar Cane.

1- Fresh weight of weeds (g/m?):

Weeds prevailing in both seasons were:
Convolvulus arvensis, Echinochloa colonum, Corchorus olitorius, Cyperus

rotundus, Portulaca oleracea, and Xanthium spinosum.
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In addition Cynodon dactylon ( Bermude grass), Hibiscus trionum and
Digitaria sangunalis were also found in the first season, whereas Eupharbia
geniculata was found in the second one only. "

The results presented in Tables (9 and 10) show the fresh weight of
broad-leaved, grasses and total weeds (g/m?) collected at 135 days from
planting in 1997/98 and 1998/99 seasons as affected by the experimental
treatments.

Effects of the main factors:

The effect of ploughing intensity was not significant on weeds fresh
weight in both seasons. Moreover, an increase was observed in the first season
due to 4 ploughings in fresh weight of grasses and total weeds compared with
2 ploughings (Table 9). However, this increase was not significant. On the
other hand, 4 ploughihgs insignificantly reduced weeds fresh weight (broad-
leaved and grasses) compared with 2 ploughings in the second season, ( Table
10).

It could be concluded that no clear effect for ploughing intensity on
weeds fresh weight could be detected probably due to the smothering effect of
sugar cane as a good competitor for weeds, particularly with advanced stage
of growth.

The results reported by Omran (1995) showed that seedbed preparation
significantly affected spread of weeds in soybean and intensive ploughing
reduced markedly weed density in soybean .

The effect of plant spacing on weed fresh weight at 135 days was not
significant in both seasons . It seems that the slight difference in the studied
treatments ( 100 and 125 cm) was not that great to show a marked effect on
weed density.

The effect of hoeing on weed fresh weight was significant in 1997/ 98
season ( Table 9) . Three hoeings reduced fresh weight by 60, 56 and 57% for
broad-leaved, grasses and total weeds, respectively, compared with 2 hoeings.
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Also in the second season, a marked effect was only evident for hoeing
on grassy weeds where 3 hoeings reduced fresh weight by 48 % compared
with 2 hoeings. But an opposite trend was observed with broad-leaved weeds.

It could be concluded that hoeing intensity affected the spread of weeds
in sugar cane. Similar results were also reported by Shafshak et al (1975) who
found that 2 hoeings controlied 82 % of the total weeds in maize. Also Omran
(1995) found that one hoeing reduced 73-76 % of the weed population of the

unweeded treatment in soybean.

Interaction effects:

The tesults in Tables (9 and 10) showed that no any significant effect
was detected for the interaction between the 3 factors on fresh weight of weeds
at 135 days in both seasons. This results indicates the independence of the
experimental factors in affecting this trait.

However, the lowest weed density (fresh weight ) was recorded in both
seasons by combining 4 ploughings + 125 cm row spacing + 3 hoeings, being
70.90 and 113.85 g/m? in the first and second season, respectively.

2- Dry weight of weeds (g/m?):

The results in Tables (11 and 12) show the effects of ploughing, row
spacing, hoeing and their interactions on the dry weight of weeds (g/m?) in
sugar cane field in the two successive seasons 1997/98 and 1998/99.

Effects of the main factors:

The results showed that ploughing intensity significantly affected grassy
weeds in 1997/98 season only, where 4 ploughings caused a significant
increase in grasses dry weight compared with 2 ploughings, the increase
reached 85.69%. '
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The present result is mainly due to the presence of Bermuda grass in the
experimental site only in the first season. The more frequent ploughing with the
chisel plough caused a widespread in the rhizomes of the grass leading to an
increase in the weed population. This weed was not found in the second season
and the results showed a marked reduction in grassy weeds of 50 and 34 %

due to increasing ploughing frequency from 2 to 3 and 4 times.

Concemning the tot'al weeds dry weight, no significant effect was
observed for ploughing frequency in spite of some increases in the first season,
but some reductions in the second one due to intensive ploughing. It could be
concluded that the weed flora in the field greatly determines the positive or the

negative effects of ploughing.

The results reported by Ismail (1991) (on sugar cane), Shafshak ef al
(1975) (on maize) and Omran (1995) (on soybean) indicated a positive effect

of intensive seedbed preparation on the spread of weeds.

Row spacing did not significantly affect weed density in sugar cane at
135 days from planting. There was slight and insignificant reduction of 8 and
14 % in the total weed dry weight in the first and second season, respectively,

due to growing sugar cane at 125 c¢m row spacing compared with 100 cm.

The effect of hoeing frequency on the total weeds dry weight was
significant in 1997/98 season where a reduction of 51 % in dry weight was
recorded with 3 hoeings compared with 2 hoeings. Also, in 1998/99 season, 3
hoeings reduced total weeds dry weight insignificantly by 14 % compared
with 2 hoeings. It could be concluded that the increase in hoeing frequency

markedly reduced the spread of weeds in sugar cane.
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The result reported by Kumar and Strivastava (1991) indicated that
hoeing reduced DW and increased the number of millable canes and cane
yields were also increased from 65 to 83 tons/ha. Similar results were also
reported by Shafshak er al (1975) (on maize) and Omran (1995) (on
soybean) who found that weed control by means of hand hoeing was efficient
in contrally weeds.

Interaction effects:

None of the interactions between the experimental factors significantly
affected dry weight of weeds in sugar cane Tables (11 and 12).
However, the lowest total weeds dry weight in both seasons was recorded by 4
ploughings + 125 cm row spacing + 3 hoeings, being 22.82 and 20.91 g/m’ in
the first and second season, respectively at 135 DFP.

III- Effect of Ploughing, Row Spacing, Hoeing and Their
Interactions on Chemical Composition in Leaf and Juice at
Different Growth Stages.

1- Nitrogen percentage in leaf at different growth stages:

Tables (13 and 14) show the influence of ploughing, row spacing,
hoeing numbers and their interactions on nitrogen percentage of sugar cane
leaves at various growth stages in the two growing seasons.

Effects_of the main factors:
The results showed that ploughing intensity significantly affected N% in
leaves at 150 and 330 days from planting in the first season, and at 330 days in

the second season.
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In 1997/98 season, 2 ploughings recorded the highest N% in leaves,
being 3.17 % at 150 days from planting, whereas 4 ploughings induced a
significant increase in N% in leaves at 330 days, being 2.03 %.

In 1998/99 season, the only significant effect of ploughing intensity on
N% was at 330 days from planting where 3 ploughing increased N% compared
with 2 or 4 ploughings. N content averaged 2.05 % at this stage.

It could be concluded that no definite trend can be observed for the
effect of ploughing intensity on N content in sugar cane leaves under the
conditions of the present investigation.

The results in Tables (13 and 14) showed that row spacing had
signiﬁcént effect on N content in leaves at 150 and 270 days in the first season -
as well as at 330 days in the second one.

In 1997/98 season, higher N content in sugar cane leaves was recorded
at 100 cm row spacing at 150 and 270 days from planting, whereas in 1998/99
season, 125 cm row spacing recorded higher N content in leaves at 330 days
compared with 100 cm row spacing.

The present results show also that no definite effect for row spacing could be

concluded on N% in leaves.

Conceming the effect of hoeing intensity on N% in leaves, the results in
Tables (13 and 14) indicated no significant effect with one exceptional case at
270 days from planting in the second season where 3 hoeings recorded higher
N% compared with 2 hoeings.

Interaction effects:

The results showed that ploughing X row spacing had significant effect
on N% in leaves at 210, 270 and 330 days in the first season, but no significant
effect was observed in the second one .

The results in Table (13) showed that the highest N% in leaves was
recorded by 3 ploughings + 125 cm (3.52 %) at 210 days, 4 ploughings + 100
cm (2.52 %) at 270 days, and 4 ploughings + 100 cm (2.15 %) at 330 days.
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Also, ploughing X hoeing had significant effect on N% in leaves at 270
days in the first season and at 210 days in the second one. The highest N%
was recorded by combining 2 ploughings + 2 hoeings and /or 3 ploughings + 3
hoeings at 270 days in the first season, being 2.47 %. Whereas in the second
season, the highest N% at 210 days was 2.48% which was recorded by
combining 4 ploughings + 3 hoeings.

The interaction row spacing X hoeing was only significant for N% at
330 days only in the first season. The highest N% in leaves was recorded at
this growth stage by combining 100 cm row spacing + 2 hoeings, being 2.01%.

The second order interaction significantly affected N% at 150 days in
the first season as well as at 330 days in the second one. The highest N% at
150 days in the first season was 3.37 % which was recorded by combining
either 2 ploughings + 100 cm + 3 hoeings or 4 ploughings + 100 cm + 2
hoeings. On the other hand, combining 2 ploughings + 125 cm + 3 hoeings
was the best combination at 330 days in the 1998/99 season for N% with an

average value of 2.4 % N content in leaves.

2- Potassium percentage in leaf at different growth stages:

Data given in Tables (15 and 16) reveal the effect of ploughing, row
spacing, hoeing numbers and their interactions on potassium percentage (K %)
in sugar cane leaves at the different growth stages.

Effects of the main factors: __

The results showed that ploughing intensity significantly affected K% in
leaves at 210 and 270 days from planting in the first season and at 150 days in
the second one. The results cleared that 2 ploughings produced higher K% in
the first season, being 2.11 and 1.79 % at 210 and 270 days, respectively. On
the other hand, 3 ploughings in 1998/99 season produced a significant increase
in K% in leaves at 150 délys-. The K content was 2.27 % which was higher than
that recorded by 4 ploughings.
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The present results indicate that no marked effect could be detected by
excessive ploughing (4 times ) on K content in sugar cane Jeaves at the

different growth stages.

Concerning the effect of row spacing on K content in leaves, the results
presented in Tables (15 and 16) showed that wider row spacing favorably
affected K% at 150 days from planting in 1997/98 season. On the other hand,
100 cm row spacing increased K content in leaves at all growth stages in
1998/99 season with a significant difference at 210 days where K% valued
2.44 %.

The effect of hoeing on K% in leaves was significant at 150, 210 and
270 days from planting in 1997/98 season, whereas in 1998/99 season, no
significant effect was detected. Two hoeings were more effective at 150 and
210 days, whereas 3 hoeings favorably affected K content at 270 days from
planting. It could be concluded that in general 2 hoeings were quite satisfactory
and the increase in hoeing intensity is not needed under the conditions of the

experiments.

Interaction effects:

The results in Tables (15 and 16) indicated a significant effect between
ploughing intensity and row spacing at 330 days from planting in 1998/99
season on K% in leaves. The highest K content at this stage was 1.82% which
was recorded by combining 3 ploughings + 100 cm row spacing.

Ploughings intensity X hoeing significantly affected K% at 210 days
from planting in 1997/98 season as well as at 210 and 330 days in 1998/99
season.

The results showed that combining 2 ploughings + 3 hoeings at 210 days
in 1997/98 season recorded the highest K% , being 2.18 %. On the other hand,
the combination of 3 ploughings + 3 hoeings produced the highest K% at 210
“days in 1998/99 season, being 2.53 %. Also, 3 ploughings + 2 hoeings was the
best combination at 330 days in 1998/99 season, where K% was 1.73 %.
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Concerning row spacing X hoeing, the only significant effect was
detected at 150 days in the second season and the best combination was that
including a row spacing of 125 cm + 2 hoeings with a K content of 2.33 %.

The second order interaction was significant on K content in sugar cane
leaves at 150, 210 and 270 days from planting in 1998/99 season. The highest
K contents were recorded by combining 2 ploughings +125 cm row spacing -+
2 hoeings at 150 days, 3 ploughings +100 ¢cm row spacing + 3 hoeings at 210
days and 2 ploughings +100 cm row spacing + 3 hoeings at 270 days. The K%
was 2.47, 2.74 and 2.28 % at the three successive growth stages, respectively..

3- Sodium percentage in leaf at different growth stages:

Tables (17 and 18) show the effect of ploughing, row spacing, hoeing
numbers and their interactions on sodium percentage in sugar cane leaves at
the different growth stages of the two seasons.

Effects of the main factors:

The results in Tables (17 and 18) showed the neither ploughing intensity
nor row spacing had significant effects on sodium % in sugar cane leaves at the
different studied growth stages and in both seasons.

It could be concluded that this trait did not show any apparent response
to ploughing or row spacing. It was observed that sodium content ranged
between 0.56 and 0.58 % in the first season, and between 0.50 and 0.70 % in

the second one.

Hoeing effect on sodium % in leaves was also not significant with one
exceptional case at 330 days from planting in 1997/98 season, where 2 hoeings
significantly increased sodium content by 0.05 % compared with 3 hoeihgs. It
~ could be concluded that sodium % showed no marked response to tillage
practices and row spacing.




59~

SN 090°0 £L0°0 9£1°0 HxdXd
SN $£0°0 T¥0'0 6L0°0 HXYH
SN ¥0'0 z50°0 SN HXd
P10°0 SN SN SN uxgdg
8700 SN SN SN (H) 3upoy
SN SN SN SN () Bupeds moy
SN SN SN SN (d) 3ury3noig
TPAd% SIWAST
SLS0 9¢c0 ¥65°0 1950 $LS0 8¥s0 195°0 SFe0 8L€°0 LS L9670 8L5°0 ade1aAy [BI0L
9450 3¢S0 +65°0 9¢¢0 6850 £7€°0 99¢°0 87¢°0 £09°0 89¢°0 L15°0 6190 md §T1 3uroq X
¥L$'0 £68°0 +65°0 995°0 0950 LS LSS0 7950 £66°0 LLS'O L19°0 LESO wd 0p1 | 3upeds moy
£79°0 68570 9690 122" 865°0 68770 6150 0rs0 L6y 0 £9¢°0 £LS0 $eeo adesaAy
$65°0 TLS'0 6190 teso0 7650 9Ly0 L0S0 605°0 €050 1+$°0 1L670 0150 o 71
0890 9090 690 ¥¢c0 $09°0 €080 0£8°0 1.0 68%°0 £85°0 1L8°0 8650 ) )01 L4
8¢SO I+s0 €Le0 6£5°0 L1€°0 7950 €$S°0 915’0 $65°0 89¢°0 125X 1850 adesaAy
LES0 LES°0 8L6°0 960 $760 §09°0 1L6°0 9L¥0 999°0 8950 0£5°0 S09°0 wd 571
8¢C°0 S¥S0 VAV cIg0 0150 6160 0rs'o L5S0 €250 8950 8L5°0 L5570 w2 001 £
12230 LESO 156°0 0090 609'0 7650 0190 8L5°0 £99°0 9850 ¥LS0 865°0 ABeIIAY
§LE°0 £9¢°0 $86°0 1L£°0 £69°0 06¥°0 6190 865°0 6£9°0 §65°0 8PF'0 14L'0 uwd g71
£15°0 01¢°0 L1870 6790 £9¢°0 +69°0 109°0 LSS0 990 8LE°0 00L°0 149 XV} W (1 4
s3upoy ¢ | sBuroy 7 sSuraoy ¢ | suR0y g s3maoy ¢ | s3umeoy 7 sSuraoy ¢ | s3woy 7 | Supoeds Surg3noyd
adeaaay sAep oge Ideraay skep gLZ ErACETAY sep 017 IderoAy siep gs1 Moy Jo Jaqun)y

uosess 86/L661 SuLmp Sunueld wox skep ggg pue 0LZ ‘01T ‘051 Y8 dued Ie3ns Jo Jesy ul

s8e1uss15d WNIPOS UO SUOIORIUI Iy} pue Jaquimu Sureoy ‘Suroeds mor ‘sSurydnold jo Jaqumu jo 30019 :( £1) dqeL




60 ~

€000 SN SN SN HXYId
¢L0'0 SN SN 1e1'0 BxXY
200°0 [ARNY, SN 910 H*d
$10°0 SN 980°0 SN qxd
SN SN SN SN (1) 3upoy
SN SN SN SN () 3udeds moy
SN SN SN SN (@) 3uanolg
RPN % SIAST
91¢°0 tiso 610 86+°0 $6¥°0 10§°0 L69°0 7L £L9°0 €99°0 699°0 199°0 adelaAy [BI0]
8750 16570 906 65Y°0 0TF0 66t°0 6890 Lo L89°0 90 7850 920L°0 wd §T1 Suyaoq x
$05°0 9Lv0 £€5°0 LES0 1L5°0 £0€°0 S0L0 L0 889°0 $89°0 SCLO 9190 wo 001 | Suoeds moy
§6¥°0 1323 SHr0 svb'o (A3 AV, 650 0£9°0 809°0 7690 0890 €65°0 ¥oL0 adeioay
§SE0 £09°0 £05°0 80t'0 88¢€°0 8TF0 789°0 7890 m.:,.o 90 68F°0 008°0 wa &TT
139 A1) £3¥°0 LBE'0 £8Y°0 9LF0 68t°0 84670 +9¢°0 T765°0 t1L0 2040 LTL'o w3 001 14
£6t°0 00¢°0 98b°0 68t'0 19¢°0 810 tL9°0 9£9°0 £1L°0 €L9°0 88L°0 LSS0 adelary
65Y°0 wro 9L¥°0 95¥'0 £9F°0 6vv0 §€9°0 6£9°0 7£9°0 6£9°0 IZL0 L5570 wd §TI
£TC0 3¢50 960 £25°0 6590 88€°0 E£1L°0 7€9°0 Y6L0 L0L°0 9¢8'0 LES0 w 01 €
19€°0 Lev'0 0790 0950 £6v'0 9790 L8L°0 60 7590 [42°RY] 7990 799°0 adesaay
1LS°0 £09°0 LES0 $ESO 80¥°0 619°0 0¢L'0 9.8°0 $79°0 6¥9°0 LESO 19L°0 wd §71
1550 28¢°0 $1L0 $09'0 8.5°0 T€9°0 $78°0 69670 €90 §€9°0 LoL'0 $9¢°0 wd ()1 (4
sduraoy ¢ | s3uraoy s3uiaoq ¢ | sdureoy 7 sSuiaoy ¢ | sBupoy s3uraoy ¢ | sSureoy 7 | Bumdeds Surg3noyd
a8eraay siep ocg adelaAsy s{ep gLZ aderaay siep 012 adeaaay sep gs1 Moy Jo Jeqmuny

UOSESS 66/8661 duLmp supue[d wolj sAep 0ge PUE (LT "01T “0S | 78 dULs Ie3ns Jo Jeay ul

aBejuaoIad WNIDOS U0 SUONOBIAUI Ay} puk saqumu Sureoy ‘Suroeds mor ‘sBuryBnord jo 1equmu jo 10957 ( 81) 2Jq8L




61-

Interaction effects:

The results presented in Tables (17 and 18) showed that the interactions
between the experimental factors showed aimost significant effects on
sodium% in leaves at some growth stages.

Ploughings X row spacing significantly affected sodium% at 330 days
in the first season as well as at 210 and 330 days in the second one.

The results showed that in 1997/98 season and at 330 days, higher Na%
was recorded at 100 cm combined with 3 and 4 ploughings, whereas higher
Na% was recorded at 125 cm with 2 ploughings.

The highest Na% was 0.62 % at 330 days from planting in the first
season which was produced by combining 4 ploughings + 100 cm row spacing.

In 1998/99 season, about the same trend was observed at 210 days
where higher Na% was recorded at 100 cm with 2 and 3 ploughings, whereas
with 4 ploughings higher Na% was recorded with 125 cm. The highest Na% at
this stage was 0.82 % resulting from 2 ploughings + 100 cm.
Also in 1998/99, a significant interaction was observed at 330 days where the
maximum Na% was obtained by 2 ploughings + 125 cm, being 0.57 %.

The interaction between ploughing and hoeing was significant on Na%
at 210 and 270 days in the first season and at 150, 270 and 330 days in the
second one. The highest Na% was recorded by 2 ploughings -+ 2 hoeings at
210 days in 1997/98, being 0.64 % and by 2 ploughings + 3 hoeings.at 210
days, being 0.61 %.

In 1998/99 season, the highest Na% was produced by 3 ploughings + 3
hoeings at 150 days (0.79 %), and by 2 ploughings + 2 hoeings at 270 days
(0.63 %) and at 330 days (0.63%) as well.

Also row spacing X hoeing significantly affected Na% at 150, 210 and
270 days from planting in 1997/98 season, and at 150 and 330 days in 1998/99
season. The highest Na% in the first season was produced by combining 125

cm + 2 hoeings at 150 days and at 210 days, and by combining 125 cm + 3
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hoeings at 270 days, being 0.62, 0.60 and 0.59 %, respectively at the three
growth periods.

In 1998/99 season, the highest Na% in leaves at 150 as well as 330
days from planting resulted from combining 125 cm row spacing + 2 hoeings,
being 0.71 and 0.55 %, respectively.

The second order interaction significantly affected Na% at 150, 210 and
270 days in the first season as well as at 330 days in the second one.
Combining 2 ploughings + 100 cm row spacing + 3 hoeings at 150 days, 3
ploughings + 125 cm row spacing + 2 hoeings at 210 days and 2 ploughing +
100 ¢cm row spacing + 2 hoeings at 270 days produced the highest Na% in
1997/98 season, being 0.70, 0.67 and 0.69 %, respectively.

In 1998/99, the second order interaction had significant effect on Na%
in sugar cane leaves at 330 days. The highest Na% was recorded by combining
2 ploughings + 100 cm row spacing + 2 hoeings, being 0.71 %Y.

It could be concluded that the experimental factors did not singly affect
Na%, but their effect was more apparent by the interaction wifh the other

factors.

4- Nitrogen percentage (N %) in stalk at harvest:

Data presented in Tables (19 and 20) show that as ploughing intensity
increased the values of N % in sugar cane stalk insignificantly decreased in the
1* season. However, the highest value of N % (1.6 %) was recorded with
ploughing sugar cane 3 times in the 2% season with significant differences

compared with 2 and 4 ploughings.

Concerning the effect of row spacing on N %, the available data n
Tables (17 and 18) cleared that row distance treatments had insignificant effect
on this trait in the two growing seasons. This result is in agreement with that
reported by El- Sayed (1996) who revealed that planting density had no

significant effect on N % in sugar cane stalk at harvest.
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As to the effect of hoeing number on the values of N % in sugar cane
stalk at harvest, the results given revealed that hoeing sugar cane plant twice a

season significantly increased N% compared with 3 hoeings.

Interaction effects:

The results in Tables (19 and 20) showed that ploughing X row spacing
significantly affected N% in stalk at harvestin 1997/98 season. The highest
N% was 1.92 % produced by 2 ploughings + 125 cm row spacing.

Ploughings intensity X hoeings had significant effect on N% in both
seasons. The highest N% was recorded by 4 ploughings + 2 hoeings in the first
season and by 3 ploughings + 2 hoeings in the second season, being 1.83 and
1.80 %, respectively.

Also row spacing X hoeing had a significant effect on N% in the second
season. The highest N% in stalk at harvest was 1.57 % resulting from 100 cm
+ 2 hoeings.

The second order interaction had a significant effect on N % in both
seasons. The highest value was 2.07 % in the first season which was recorded
by 2 ploughings + 125 cm row spacing + 2 hoeings in 1997/98 season,
whereas in 1998/99 season combining 3 ploughings + 100 cm row spacing + 2
hoeings produced the maximum N%, being 2.0 %.

5- Sodium percentage (Na %) in stalk at harvest:

It is well known that increasing the values of sodium Na" and potassium
K* catuions in the extracted juice negatively affected the extracted sugar,
where it is well proved that each molecule of Na*and or K" in the syrup of
cane prevents four molecules of sucrose to crystallize during sugar extraction

process.
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Effects of the main factors:

The results obtained in Tables (19 and 20) clearly show that Na % of
sugar cane stalk was significantly affected by ploughing intensity. The lowest
value of Na % was obtained by ploughing twice in the 1 season and by
ploughing 4 times in the 2™ ceason. This result showed that no specific trend
for ploughing intensity could be detected on Na% in stalk at harvest.

The differences in the results in the two growing seasons may be due to
the differences in climatic and environmental conditions

Regarding row spacing on Na % the results obtained cleared that row
spacing significantly affected Na % in the 2™ season only and the lowest value
of Na% (0.321%) was recorded at the lower row space (100 cm). This result
is mot in agreement with that reported by El- Sayed (1996) who revealed that
planting density had no significant effect on Na %.

Results given in Tables (19 and 20) showed that hoeing number had no
effect on the present of sodium in stalk at harvest. This finding was true in the

both seasons.

Interaction effects:
The results presented in Tables (19 and 20) indicated that no any
significant effect could be detected for the interaction among the 3

experimental factors on the Na% in stalk at harvest. It is clear that each
experimental factors acted independently in affecting this trait.

6- Potassium percentage (K %) in stalk at harvest:

Tables (19 and 20) showed that K % of sugar cane stalk at harvest was
significantly affected by ploughing number. This finding was only true in the 1%
Season. :

The lowest values of K %, i.e. 0.68 % and 0.57 % were recorded by
ploughing sugar cane field 4 times in the 1* and 2™ season, respectively.
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In regard to the influence of row spacing treatments on K %, the
presented data showed that K % was significantly affected by row spacing in
the 1% season only, where the wider row space (125 cm) produced lower value
of K % (0.72 %).

Meanwhile the differences between row space treatments were not
significant in the 9md ceason. This result of the second season is in agreement
with that reported by El- Sayed (1996) who revealed that planting density
had no significant effect on K %.

The given data in Tables (19 and 20) revealed that K % was
insignificantly affected by hoeing number. These results were true in both

growing season.

Interaction effects:

The results in Tables (19 and 20) showed that all effects of the
interaction between the studied factors on K% in sugar cane stalk at harvest
were not significant except that between row spacing X hoeing in 1998/99
season.

The results showed that 100 cm row spacing recorded lower K% with 2
hoeings, whereas at 125 cm row spacing lower K% was recorded with 3
hoeings. The lowest K% was 0.55 % which was recorded by 100 cm +2

hoeings in the second season.

7- Fiber percentage in stalk at harvest:

Results in Tables (19 and 20) show the effect of ploughing, hoeing
number, row space and their interactions on fiber percentage in sugar cane
stalk at harvest in 1997/98 and 1998/99 seasons.

The results showed that neither ploughings intensity nor row spacing
significantly affected fiber % at harvest in both seasons.
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Also hoeing intensity did not significantly affect this trait in both
seasons. These results are in agreement with those reported by El- Sayed
(1996) who revealed that planting density —had no significant effect on
fiber% .

Interaction effects:

The results presented in (Table 19) indicated that no significant effects
could be detected for the interactions between the experimental factors on
fiber% in 1997/98 season. On the other hand, ploughing X hoeing significantly
affected fiber % in 1998/99 season.

The maximum fiber % in 1998/99 season was 12.50 % which was
recorded by 2 ploughings + 3 hoeings treatment.

Also, the second order interaction indicated a significant effect on fiber % in
1998/99. The combination between 2 ploughings + 100 cm row spacing + 3
hoeings produced the highest fiber %, being 12.77%.

8-Total soluble solids percentage (TSS%) in juice at different
growth stages:

The total soluble solids were estimated at three stages after 5, 7, 9 and
11 months from planting in both seasons. |

Effects of ploughing number, row spacing, hoeing number and their
interactions on the percentage of total soluble solids (TSS%) at the different
growth stages are presented in Tables (21 and 22).

Effects of the main factors:

Data given cleared that ploughing sugar cane field three times attained a
relative advantage in the values of TSS % over those of 2 and/or 4 times.
These results were true at the different growth stages of the 1% season and at
210 days in the 2™ season .
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The increments of the TSS % values due to ploughing intensity were
significant in the 1% and 2™ srowth stages in the 1% season and at the last stage
of the 2™ season. However, this effect was insignificant at 150, 210 and 270
days from planting in the second season.

Jt is apparent from the present results that 3 ploughings were enough to
ensure adequate growth and to develop a good root system of cane plants.

The results reported by Diaz and Somoza (1987) showed that there were no
significant differences in pol% of sugar cane juice as well as cane yields due to

minimum and conventional tillage.

As for the influence of row spacing on TSS %, the results obtained
showed that row spacing of 125 cm increased TSS % of sugar cane juice.
This finding was not significant almost at the various growth stages in the first
season and reached the level of significance at 210, 270 and 330 days from
planting in the second season, where an increase in this trail due to widening
row spacing from 100 to 125 c¢m of 0.221, 0.340 and 0.597 % was recorded at
the three respective growth stages.

The increase in TSS% in juice of sugar cane grown under wider spacing,
ie. 125 cm may be due to the reduced competition among growing plants
leading to better growth and greater root system, concequently an increase in
the absorption capacity of the plants would result. This result is in agreement
with that reported by Abd-El-Latif er al (1998) who found that increasing
row spacing from 80 to 120 cm significantly increased TSS %.

The influence of hoeing number on TSS % at various growth stages is
presented in Tables (21 and 22). It could be noticed that there was no positive
response in the values of TSS % in the first season to hoeing treatments.
However, hoeing twice attained higher values in TSS% of sugar cane juice
compared with hoeing thrice.

In the second season, the only significant effect of hoeing treatments was
recorded in the 1* growth stage (150 days) where TSS% increased by 0.388%
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over that of hoeing thrice. This result is in agreement with that reported by
Ismail (1991) who found that hand hoeing twice gave the highest TSS % at
difference growth stages. .

Interaction effects:

The results in Table (21) indicated a significant interaction effect
between row spacing and hoeing on TSS% at 105 days in 1997/98 season.

The data indicated that 2 hoeings produced higher TSS% at 100 ¢cm row
spacing, whereas 3 hoeings produced markedly higher TS5% under the wider

row spacing (125 cm).

In 1998/99 season, ploughing X row spacing significantly affected
TSS% at 210, 270 and 330 days from planting. The results showed that 2
ploughings produced higher TSS% at 125 cm row spacing after 210, 270 and
330 days from planting. Whereas 3 ploughings produced higher TS8% at 125
cm row spacing at 270 days from planting.

While with 4 ploughings, 100 cm positively affected TSS% at 330 days,

but 125 cm was more effective on TSS% at 210 days from planting.

Also, ploughing X hoeing significantly affected TSS% in the second
season at 210, 270 and 330 days, and row spacing X hoeing had significant
effect on TSS% at 210 and 270 days from planting.

The second order interaction significantly affected TSS% in 1998/99
season at 210, 270 and 330 days.The results in Table (22) showed that the
highest TSS% were recorded by combining 4 ploughings + 125 cm row
spacing + 3 hoeings at 210 days, being 18.23 %. At 270 days, combining 2
ploughings + 125 cm row spacing + 3 hoeings recorded the maximum TSS%,
being 19.63%. At 330 days, the highest TSS% was 23.07 % which was the
result of 4 ploughings + 100 cm row spacing + 2 hoeings.It could be
concluded that intensive ploughing combined with narrower spacing and 2.
hoeings positively affected TSS% at 330 days, which will be reflected in
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increasing sucrose and sugar recovery percentages, leading to improved crop

quality.

9. Brix percentage in juice at harvest:

Results in Tables (23 and 24) show the effect of ploughing intensity, row
spacing, hoeing numbers and their interactions on brix percentage of sugar

cane juice at harvest in 1997/98 and 1998/99 seasons.

Effects of the main factors:

Regarding the effect of number of ploughings, the results in Tables (23
and 24) indicated that number of ploughing significantly affected brix% in
both seasons. The results showed that 2 ploughings produced the highest brix
percentage ( 22.06 %) in the 1% season. However, in the 2% season, the results
indicated that 4 ploughings produced the highest brix % which 20.27%.

Concemning the effect of row spacing, the results in Tables (23 and 24)
showed that row spacing had no significant effect on brix % in both season.
Row spacing of 100 cm in the 1% season produced higher brix percentage than
125 ¢m row space, meanwhile row space of 125 cm surpassed 100 ¢cm in the
2" season with respect to brix %. This result is not in agreement with that
reported by El- Sayed (1996) who revealed that planting density had no
significant effect on brix %.

Similarly, the effect of hoeing on brix % showed that three hoeings
increased brix percentage by 0.61 % in 1997/98 season, compared with two
hoeings. On the other hand, in 1998/99 season, two hoeings increased brix
percentage by 0.29 % compared with three hoeings. It could be concluded that
no relevance could be detected between row spacing or hoeing intensity and
this trait.
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Table ( 23 ): Effect of number of ploughings, row spacing, hoeing number
and their interactions on brix and sucrose percentage in juice
of sugar cane at harvest 1997/98 season

Number of Row Brix % Average Sucrose % Average
ploughing spacing | 2 hoeings | 3 hoeings 2 hoeings | 3 hoeings
2 100 cm 21.773 22.940 22.357 16.650 17.343 " 16,997
125 cm 21.783 21.723 21.753 16.473 17.013 16.743
Average 21.7718 22.332 22,055 16.562 17.178 16.870
3 100 cm 20.993 22.063 21.528 17.893 17.167 17.530
125 cm 21.240 21.227 21,233 18.397 16.943 17.670
Average 21.117 21.645 21.381 18.145 17.055 17.600
4 100 cm 21.650 21.307 21478 18.593 18.703 18.648
125 em 21.133 22997 22.065 18.233 17.253 17.743
Average 21.392 22.152 21.772 18.413 17.978 18.196
Row spacing | 100 cm 21.472 22.103 21.788 17,712 17.733 17.725
x Hoeing 125 cm 21.386 21.983 21.684 17.701 17.070 17.386
Total Average 21.429 22.043 21.736 17.707 17.404 17.555
LSDat5 % level :
Ploughing (P) 0.344 0.215
Row spacing (R) NS NS
Hoeing (H) - NS NS
PxR NS NS
PxH NS NS
RxH NS NS

PxRxH NS NS
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Table (24 ): Effect of number of ploughings, row spacing, hoeing number
and their interactions on brix and sucrose percentage in juice of
sugar cane at harvest 1998/99 season

Number of Row Brix % Average Sucrose % Average
ploughing | spacing | 2 hoeings | 3 hoeings 2 hoeings | 3 hoeings
2 100 cm 20.083 19.023 19.553 18.203 15.243 16.723
125 cm 20.873 20.860 20.867 18.043 17.160 17.602
Average 20.478 19.942 20.210 18.123 16.202 17.163
3 100 cm 18.787 19.913 19.350 16.423 16.933 16.678
125 cm 20.477 20,173 20.325 18.453 17.363 17.908
Average 19.632 20.043 19.837 17.438 17.148 17.293
4 100 cm 20.190 20.453 20322 17.233 18.490 17.862
125 cm 21.097 19.343 20.220 18.863 17.050 17.957
Average 20.643 19.898 20.271 18.048 17.770 17.909
Row spacing | 100 cm 19.687 19.797 19.742 17.287 16.889 17.0838
x Hoeing 125 cm 20.816 20.126 20.471 18.453 17.191 17.822
Total Average 20.251 19.961 20.106 17.870 17.040 17.455
LSDat5 % level : '
Ploughing (P) 0.0650 NS
Row spacing (R) . NS 0.326
Hoeing (H) NS 0.631
PxR NS NS
PxH NS NS
RxH NS NS

PxRxH ‘ NS 1.544
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It seems that seasonal changes in climatic conditions as well as the
differences in the experimental sites are responsible for the different results in

both seasons.

Interaction effects:

The results in Tables (23 and 24) showed that all effects of the
interaction between the studied factors on brix percentage were not significant
in both seasons. Such results indicate that each experimental factor acted

independently in effecting this trait.

10- Sucrose percentage in juice at harvest:

Results in Tables (23 and 24) show the influence of number of
ploughings, hoeing treatments, TOW spacing and their interactions on sucrose

percentage of sugar cane juice at harvest in 1997/98 and 1998/99 seasons.

Effects of the main factors:

The results revealed that increasing number of ploughing significantly
increased sucrose % in the 1™ season only. Whatever, the highest sucrose
percentage was recorded in both seasons with the highest number of ploughing

(4 ploughings) being 18.20 and 17.91 % in the 1 and 2™ season, respectively.

Data presented in Tables (23 and 24) cleared that row spacing had
marked effect on sucrose %. The results indicated that 100 cm row space
increased sucrose percentage by 0.34 % in the first season, compared with
planting at 125 cm row space.

On the contrary rOow space of 125 cm in the second season increased
sucrose percentage by 0.73 % compared with planting space of 100 cm. This
increment of the second season was significant. This result is in agreement
with that reported by Abd-El-Latif et al (1998) who found that increasing
row spacing from 80 to 120 cm significantly increased sucrose %.
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Data presented in Tables (23 and 24) showed that two hoeings produced
higher sucrose percentage in both season. The increase was 0.30 and 0.83 %
in the 1% and the 2° season, respectively, compared with tliree hoeings. This
effect was significant in the 2" season only. This result is in agreement with
that reported by Ismail (1991) who found that hand hoeing twice gave the

highest sucrose % compared to untreated control.

Interaction effects:
The results in Table (23) showed that none of the interactions between

the 3 experimental factors significantly affected sucrose % in 1997/98 season.
On the other hand, the second order interaction in 1998/99 season had
significant effect sucrose % . The highest sucrose% in that season was 18.86 %

which was produced by 4 ploughings + 125 row spacing + 2 hoeings.

11- Reducing sugar percentage (R.S. %) in juice at harvest:

It is evident from the industrial view that increasing reducing sugar in the
extracted juice during manufacturing process decreased the extracted sugar,
based on every molecule of reducing sugar prevents crystallization process for
two sucrose molecules.

The results presented in Tables (25 and 26) show the effect of number of
ploughings, hoeings, row spacing and their interactions on reducing sugar
percentage at harvest in 1997/1998 -and 1998/1999 seasons.

The results showed that none of the 3 experimental factors had
significant effect on reducing sugar % at harvest in both seasons. This result
indicates that this character is not governed by the cultural treatments applied
in this investigation.

It seems that this character is mainly governed by the genetical
constitution of the variety grown and some other major environmental factors

(irrigation, fertilization ......... etc).
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However, the results reported by Laila Saif et al (1999) indicated that
increasing plant population in terms of buds/fed decreased reducing sugar % in

the juice.

Interaction effects:

The results in Table (25) showed that ploughing x row spacing,
ploughing X hoeing as well as row spacing X hoeing significantly affected
reducing sugar % in 1997/98 season.

The results indicated that the lowest value of reducing sugar % was
0.34% which was recorded by 3 ploughings + 100 cm row spacing. Also
ploughing x hoeing interaction showed that combining 2 plounghings + 2
hoeings produced the lowest reducing sugar % in 1997/98 season, being
0.37%.

The row spacing X hoeing interaction revealed that 100 cm row spacing
decreased the reducing sugar % with 2 hoeings, whereas 125 cm row spacing
+ 3 hoeings markedly decreased reducing sugar %. The minimum value of
reducing sugar % was 0.37% in 1997/98 season which was recorded by 100

cm row spacing + 2 hoeings.

12-Purity percentage in juice at harvest:

Tables (25and 26) indicate the effects of number of ploughings, hoeings,
row spacing and their interactions on purity percentage in 1997/98 and
1998/99 seasons.

Effects of the main factors:

The results showed that number of ploughing recorded a significant
effect on purity % in the first season only. It could be noticed that the highest
purity percentage was recorded with the highest number of ploughing (four
times) being 83.81 and 87.94 % in the first and second season, respectively.
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The results in Tables (25 and 26 ) showed that neither row spacing nor hoeing
intensity had a significant effect on purity % in both seasons. It seems that
cultural practices applied in the present study could not apparently affect this
trait compared with the major environmental factors. However, Laila Saif et al
(1999) reported that increasing plant population density in terms of number of

buds/fed, increased purity % of sugar cane juice.

Interaction effects:

In 1997/98 season, ploughing X row spacing significantly affected
purity%. Higher purity o, was recorded at 125 cm with 3 ploughings and at
100 cm with 4 ploughings whereas with 2 ploughings both row spacings
produced about the same purity %. The highest purity % was 87.00 % which
was recorded by combining 4 ploughings + 100 cm row spacing.

In 1998/99 season, ploughing X hoeing significantly affected purity %.
The highest purity % was that produced by combining 2 ploughings + 2
hoeings, being 88.50%.

13- Sugar recovery percentage S.R.%:

The results presented in Tables (25 and 26) indicate the effects of
number of ploughing, row spacing, hoeing and their interactions on sugar

recovery percentage in 1997/98 and 1998/99 seasons.

Effects of the main factors:

The results showed that number of ploughing recorded a significant
effect on sugar recovery percentage in the 1* season only. Whatever, the
highest sugar recovery percentage was recorded in both seasons with the
highest number of ploughings being 11.70 % and 11.94 % in the 1% and the 2

season, respectively.
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The results in Tables (25 and 26) showed that neither row spacing nor
hoeing intensity had significant effect on sugar recovery % in both seasons.
However, 2 hoeings slightly raised sugar recovery % over3 hoeings, but
without significant differences.

Interaction effects:
The results showed that ploughing X row spacing significantly affected

sugar recovery % in 1997/98 season.

Data in Tables (25) showed that the highest sugar recovery % was
12.33% which was produced by combining 4 ploughings + 100 cm row
spacing. In 1998/99 season, the significant interactions were those between
ploughing X hoeing as well as the second order interaction.

Ploughing X hoeing indicated that the best combination was that
between 2 ploughings + 2 hoeings, which recorded a maximum value of sugar
recovery %, being 12.14 %.

The best combination of the 3 factors in 1998/99 season was that
including 4 ploughings + 125 cmrow spacing + 2 hoeings, and the maximum

sugar recovery % was 12.65%.

[V- Effect of Ploughing, Row Spacing, Hoeing and Their
Interactions on Yield and Yield Components of Sugar Cane.

1- Number of millable cane:

Number of millable cane at harvest is considered the corner stone and
the reflected mirror which throw some light on the distinctly expected cane
yield.
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Data presented in Table (27) show the effect of number of ploughings,

hoeings, row spacing and their interactions on millable cane number / fed at

harvest.

Effects of the main factors:

Regarding the effect of number of ploughings, the results showed that
increasing ploughing number from two to three and four times increased
number of millable cane by 17.6 % and 27.26 % in the first season, being
6.06 % and 15.33 % in the second one. The effect of ploughing number on
number of millable cane/fed was significant in the 1¥ season only. The increase
in number of millable cane was associated with the increase in ploughing
number. This result could be attributed to the fact that increasing ploughing
frequency improves soil properties, such as aeration and water movement
which enhance cane roots to expand horizontally and to penetrate vertically
which in turn increase shoot sprouting and cane growth
and the final plant population i.e., millable cane number /fed. This result is not
in agreement with that reported by Braunack et al (1999) who found that
reducing the number of tillage operations did not affect final yield.

The increase in stalks/m? at 105 as well as at 165 days due to the
increase in ploughing number contributed to an increase in number of millable
cane.

As for the effect of row spacing on number of millable cane, it could be
noticed that spacing cane rows at 100 cm width produced higher number of
millable cane/fed, by 3.78 % and 6.24 % in the first and second season,
respectively, compared with 125 cm. However, these increases were not
significant. This finding was probably due to better use of land area in case of
furrowing at 100 cm. Also the results presented in Tables (3 and 4 ) showed
that narrower row spacing significantly increased number of stalks/m?,
contributing in turn in a marked increase in number of millable cane/fed.
Positive results were reported by growing sugar cane at narrower row spacing
(Gascho and Shih, 1981, Usman, 1989, Ahmed, 1995 and El-Sayed, 1996).
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Table ( 27 ): Effect of number of ploughings, row spacing, hoeing number
and their interactions on number of millable cane / fed of sugar cane
at harvest 1997/98 and 1998/99 seasons

Number of Row 1997/98 season Average 1998/99 season Average
ploughing spacing | 2 hoeings | 3 hoeings 2 hoeings | 3 hoeings

2 100 cm 46750 50733 48741 46066 47633 46850

125 cm 45933 43600 44766 42533 44300 43666

Average 46341 47166 45754 44300 46216 45258

3 100 cm 54433 57400 55916 48333 50183 49308

125 cm 53333 54800 54066 45833 47550 46691

Average 53833 56100 54991 47083 48916 43000

4 100 ¢cm 59533 58866 59200 52966 54433 53700

125 cm 58333 61266 59800 50300 51100 50700

Average 58933 60066 59500 51633 52766 52200

Row spacing 100 cm 53572 55666 54877 49122 50783 49952

x Hoeing 125 em 52533 53222 52877 46222 47810 47019

Total Average 53052 54444 53748 47672 493000 48486

LSDat5 % level :

Ploughing (P) 71822 NS
Row spacing (R) NS NS
Hoeing (H) NS NS
PxR NS NS
Px H NS NS
RxH NS NS
PxRxH NS NS




-85-

Concerning hoeing effect, the results in Table (27) indicated that
practicing three hoeings insignificantly produced higher number of millable
cane/fed in both seasons. The fruitful effect of hoeing induced an increase in
millable cane number/fed amounted to 2.62 and 3.41% compared with two
hoeings in the 1% and 2™ season, successively. Increasing hoeing number leads
to reduction in weed density, consequently a reduction in competition between
sugar cane plants and weeds for growth elements ( water, light and nutrients )
which will be reflected in better growth and tillering of cane plants. This result
is in agreement with that found by Ismail (1991) and Singh ef al (1995) who

found that millable canes were increased by weed control treatments.

Interaction effects:

The results in Table (27) showed that all the effects of the interaction
between the studied factors on number of millable cane/fed at harvest were not
significant in both seasons of experimentation. These results indicate that each
experimental factors acted independently in affecting this trait.

In general, the highest number of millable cane in 1997/98 season was
61266 which was produced by planting sugar cane in rows of 125 cm + four
ploughings and three hoeings. Another trend was observed in 1998/99 season
where the maximum number of millable cane/fed was 54433 which was
produced by planting sugar cane in rows of 100 cm + four ploughings and
three hoeings.

2- Cane vield ( tons / fed ):

Yield of sugar cane stalks is considered the economical part of sugar
cane plants as well as it is the final expression for the interaction of the gen
make-up of the cultivated variety and the environmental factors. Results
presented in Table (28) indicate the effects of ploughing, row spacing, hoeing
and their interactions on cane yield in 1997/98 and 1998/99 seasons.
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Effects of the main factors:

Regarding the effect of number of ploughings, the results showed that
increasing ploughing number from two to three and four times increased cane
yield by 16.54 % and 24.9 % respectively, in the 1% season, corresponding
to 6.21 % and 13.42 % in the 2™ season. The effect of ploughing number on
cane yield was significant in the first season only.

The increase in cane yield is expected as a result of the positive effects
of intensive ploughing on germination %, number of stalks/m?, stalk height,
stalk diameter, total soluble solids %, N% in leaf and number of millable
cane/fed. The pronounced effect of the increase in the number of ploughing on
net cane yield is mainly due to the improve in physical properties of soil which
in turn is reflected on better root system distribution and air exchange. The
results obtained in the present study are in good agreement with those obtained
by Gafcia and Lawas (1986), Agrawal et al (1986), Uddin and Murayama
(1993) and Barbieri ef al (1997) who found that intensive tillage increased
cane yield compared with minimum tillage.

On the other hand, Evans (1963), Mcintyre et al (1984), Pear et al (1992),
Lopez et al (1993) and Braunack et al (1999) found that reducing number of
tillage operations did not affect final cane yield.

Concerning the effect of row spacing, results given in Table (28)
revealed that no significant difference in case of planting sugar cane in rOWs
100 or 125 cm apart. However it could be noted that 100 cm row space
increased cane yield by 4.13 and 6.13 % in the first and second season,
respectively over 125 cm.

The increase in cane yield due to growing at 100 cm is mainly due to
better use of land area and to the distinct effect on the number of millable
cane/fed and number of stalks/m? compared with plants grown under 125 cm..
These results are in line with those obtained by Suryani (1997) who
demonstrated that sugar cane yield was highest with a row spacing of 110 cm
compared to that of 110 and 130 cm.
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Table ( 28 ): Effect of number of ploughings, row spacing, hoeing number
and their interactions on cane yield (tons/fed) of sugar cane at harvest

1997/98 and 1998/99 seasons

Number of Row 1997/98 season Average 1998/99 season Average
ploughing spacing | 2 hoeings | 3 hoeings 2 hoeings | 3 hoeings

2 100 cm 51,500 56.000 53.750 51.133 53.860 52.497

125 cm 51.833 49.167 50.500 48.147 50.477 49.312

Average 51.667 52.583 52.125 49.640 52.168 50.904

3 100 cm 60.000 63.917 61.958 54.420 56.737 55.578

125 ¢m 58.417 60.667 59.542 51.687 53.417 52.552

Average 59.208 62.292 60.750 53.053 55.077 54.065

4 100 cm 66.167 65.583 65.875 58.993 59.957 59.475

125 em 63.167 65.500 64.333 55.687 56.320 56.003

Average 64.667 65.542 65,104 57.340 58.138 57.139

Row spacing | 100 cm 59.222 61.833 60.528 54,849 56.851 55.850

x Hoeing 125 ecm 57.806 58.444 58.125 51.840 53.404 52.622

Total Average 58.514 60.139 59.326 53.344 55.128 54.236

LSDat5 % level:

Ploughing (P) 5.813 NS
Row spacing (R) NS NS
Hoeing (H) NS NS
PxR NS NS
PxH NS NS
RxH NS NS
PxRxH NS NS
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Concerning hoeing effect, the results in Table (28) showed that
practicing three hoeings insignificantly produced higher cane yield /fed in both
seasons. This increase amounted to 2.77 % and 3.34 % compared with two
hoeings in the first and second season, respectively. The increase of cane
yield in case of hoeing three times could be due to improving tillering capacity
and consequently increasing number of millable cane/fed. This result was in
agreement with that reported by Ismail (1991) and Toor et al (1996) who
found that weeding twice resulted in the highest sugar cane yields.

Interaction effects:

The results in Table (28) indicated that all effects of the interaction
between all experimental factors on sugar cane yield were not significant in
both seasons. This result indicates clearly that each experimental factor acted
independently in affecting cane yield.

The results showed, in general, that the maximum yield in 1997/98
season was 66.2 tons/fed which was produced by the combination between
four ploughings, rows at 100 cm apart combined with two hoeings.

In 1998/99 season, four ploughings, row of 100 cm apart and three
hoeings produced the maximurh cane yield, being 60 tons/fed.

3- Sugar vield ( tons/ fed ):

Data given in Table (29) indicate the effects of ploughing, row spacing,
hoeing and their interactions on sugar yield tons / fed at harvest in 1997/98 and
1998/99 seasons.

Effects of the main factors:

Regarding the effect of number of ploughings, the results showed that
increasing ploughing number from two to three and four times increased sugar
yield by 29.28 % and  48.43 % in the 1¥ season, corresponding to 5.98 %
and 22.16 % in the 2™ season, respectively.
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and their interactions on sugar yield (tons/fed) of sugar cane
at harvest 1997/98 and 1998/99 seasons

Table ( 29 ): Effect of number of ploughings, row spacing, hoeing number

Number of Row 1997/98 season Average 1998/99 season Average
ploughing spacing | 2 hoeings | 3 hoeings 2 hoeings | 3 hoeings

2 100 cm 4,987 5.550 5.268 6.353 5.083 5.718

125 cm 4923 5.013 4968 5.763 5.447 5.605

Average 4,955 5.282 5.118 6.058 5.265 5.662

3 160 cm 6.603 6.603 6.608 5.847 6.240 6.043

125 cm 7.080 6.170 6.625 5.910 6.010 5,960

Average 6.842 6.392 6.617 5.878 6.125 | 6.002

4 100 cm 8.023 8.183 8.103 6.673 7.593 7.133

125 em 7.790 6.390 7.090 7.040 6.363 6.702

Average 7.907 7.287 7.597 6.857 6.978 6.917

Row spacing | 100 cm 6.538 6.782 6.660 6.291 6.306 6.298

x Hoeing 125 cm 6.598 5.858 6.228 6.238 5.940 6.089

Total Average 6.568 6.320 6.444 6.264 6.123 6.194

LSDat5 % level :

Ploughing (P) 0.520 NS
Row spacing (R) NS NS
Hoeing (H) NS NS
PxR NS NS
PxH NS NS
RxH NS NS
PxRxH NS NS
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The effect of ploughing number on sugar yield was significant in the 1%
season only. The increase in sugar yield due to the intensive ploughing is
mainly due to the positive effects of ploughing number on cane yield,
sucrose%, purity % and sugar recovery %.

The results obtained in the present study are not in agreement with those
obtained by Glaz et al (1989) who showed that a mmimum tillage of two

shallow cultivations was enough to realize a high yield of sugar yield.

As for, the effect of row spacing, results given in Table (29) showed that
no significant difference in case of planting sugar cane in rows 100 or 125 cm
apart, with relation to sugar yield tons/fed. However, planting sugar cane in
rows of 100 cm increased sugar yield by 6.93 and 3.43 % in the first and
second season, respectively over 125 cm. These results are not in agreement
with those obtained by Abd-El-Latif ef al. (1999) who found that sugar yield
was significantly increased when it was grown at 120 cm row spacing for the

plant cane crops when they planted three row spacings (80, 100 and 120 cm).

Concerning hoeing effect, the results in Table (29) indicated that
practicing two hoeings insignificantly increased sugar yield/fed in both
seasons. This increase amounted to 3.92 and 2.23 % compared with hoeing
sugar cane field three times in the first and second season, respectively. These
results are in agreement with those obtained by Quintero and Rodriguez
(1982) who concluded that highest yields of sugar were given by 2 hoeing
treatments (14.8 tons sugar/ha).

Interaction effects: ‘
Results in Table (29) indicated that the interactions between the

experimental factors had no significant effect on sugar yield in both seasons.
In general, the maximum sugar yield in 1997/98 season was 8.2 tons/fed

which was produced by four ploughings, 100 cm row space and three hoeings.
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However, in the second season, four ploughings + 100 cm row space and

three hoeings produced the maximum sugar yield, being 7.59 tons/fed.




SUMMARY




