RESULTS AND DISCUSSION

The collected data could be presented and disscussed under the
following topics:
I. Effect of irrigation regime, nitrogen fertilizer level, planting density and
their interactions on growth characters of the plant crop sugar cane.
II. Effect of irrigation regime, nitrogen fertilizer level, planting density and
their intcractions on cane quality and chemical attributes of the plant crop
sugar cane.
III. Effect of irrigation regime, nitrogen fertilizer level and planting density,
and their interactions on yield and yield components of the plant crop sugar
cane.
IV. Water use efficiency (W.U.E.).

I. Effect of Irrigation Regime, Nitrogen Fertilizer Level, Planting
Density and Their Ineractions on Growth Characters of the Plant Crop
Sugar Cane at Different Growth Stages:

1. Number of plants/m:

Sugar cane is propagated vegetatively by planting stem cuttings (setts)
from which axillary buds grow to produce primary stalks (main stem).
Secondary and tertiary stalks (tillers) are produced at the base of the primary
stalks. The number of plants emergened on soil surface is mainly affected by
agronomical treatments as well as genetical make-up.

Means of the number of plants/m at different samplang dates as
affected by irrigation regime, nitrogen fertilizer levels, planting density and
their interactions on the plant crop sugar cane in 1994/1995 and 1995/1996
seasons are presented in Tables (4) and (5).

Results obtained showed that there was no significant effect on the
number of sugar cane plants due to the used water regimes at the various
growth stages in both seasons. However, it was observed that the second
water regime positively affected number of plants/m at 120 and 150 days
from planting as well as in both seasons, compared with the traditional regime
(first regime) and the third irrigation regime as well.
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In 1994/1996 season, the application of the second water regime
insignificantly increased number of stalks/m by 3.9 and 6.24% at 120 days
from planting, compared with the first (traditional) and third regime,
respectively. Also, in the same season, the second regime insignificantly
increased number of stalks/m by 1.08 and 4.17% at 150 days from planting
compared with the first and third regime, respectively. Similarly, in
1995/1996 season, the second irrigation regime insignificantly increased
number of stalks/m by 5.25 and 10.19% at 120 days from planting compared
with the first and third irrigation regimes, respectively. Also, in the same
season and at 150 days from planting, increases of 3.62 and 11.69% were
recorded in number of stalks/m due to applying the second regime compared
with the first and third regimes.

It could be concluded that scheduling irrigation rotations at shorter
intervals of the second regime favourably affected number of stalks/m
compared with adopting irrigation at longer intervals in the first and third
regimes. However, all differences in number of stalks/m due to irrigation
regimes were not great enough to reach the level of significance.

The data presented in Table (2) showed that the amount of water
applied in the second regime at 120 days in 1994/1995 season was 4964.3 m3
against 3879.1 and 40322 in the first and third regime, respectively. Also, in
1995/1996 season, 5423.8 m3of water were applied to cane plants in the
second regime against 4073.8 and 4272.8 m3 with the first and third regime,
respectively. Similarly, at 150 days, the amount of water applied to cane
plants increased by 26 and 27% compared with the first and third regime in
the first season, corresponding to 32 and 31% in the second season for the
respective regimes.

Such result may be due to the availability of sufficient moisture around
sugar cane cuttings by reducing irrigation intervals (in April, May, June, July
and August) leading to accelerate bud growth and root development which
ensured sprouting and germination.

The present results are in general agreement with those reported by
Lakshmikantham (1983) who found that increasing water content of the
setts increased the moisture in the bud and root primordia until they attained
the critical level when sprouting was hastened.

e
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Concerning the effect of N level, results in Tables (4 and 5) indicated
no significant effect of N level on number of stalks/m either at 120 or 150
days from planting as well as in both seasons. However, in most cases, the
increase in N level insignificantly increased number of stalks/m at both
growth stages and in both seasons. In 1994/1995, increasing N level from 120
to 180 and 240 kg/ fed insignificantly increased number of stalks/m by 0.99
and 3.82% at 120 days from planting, respectively. Similarly, increases of
077 and 4.10% due to increasing N level from 120 to 180 and 240 kg/fed
were observed at 150 days from planting in the same season.

In 1995/1996 season, the increase in N level from 120 to 180 kg/fed
insignificantly increased number of stalks/m by 8.31 and 1.18% at 120 and
150 days from planting, respectively. Similarly, increasing N level from 120
to 240 kg/fed in 1995/1996 insignificantly increased number of stalks/m by
4722 and 4.49% at 120 and 150 days, respectively. However, all these
increases were below the significant level.

It could generally concluded that the increases in N level favourably
affected stalks number/m at the different stages of growth. This result may be
due to the role of N in stimulating plant growth and the production of plant
organs.

The present results are in peneral agreement with those reported by
Jayabal et al. (1989) and Abd El-Gawad et al. (1992-a).

Planting density markedly affected number of stalks/m as showedn in
Tables (4 and 5) The effect of planting density on number of stalks/m reached
the significant level in one case only, being at 150 days from planting 1n
1994/1995 season.

In general, it was observed, that planting double drills increased
number of stalks/m by 2.60 and 7.51% at 120 days in the first and second
season, respectively when compared with growing 1.5 drill. Similarly, double
drills surpassed 1.5 drill in number of stalks/m at 150 days from planting by
505 and 4.95% in 1994/1995 and 1995/1996 season, respectively.
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It could be concluded that growing double drills produced higher
number of cane plants/m. The present result coincides with that obtained by

Ahmed (1995).
Interaction Effects:

Results in Table (4) indicated that the interaction between Nitrogen
level and planting density significantly affected number of stalks/m at 120
days from planting in 1994/1995 season.

The results showed clearly that double drills outnumbered 1.5 drill at
120 and 240 kg/fed N levels, but on the other hand, 1.5 drill outnumbered
double drills at 180 kg N/fed Also, the highest number of stalks/m was
recorded at 180 kg N/fed by growing 1.5 drill, whereas by growing double
drills, the highest number of stalks was recorded at 240 kg N/fed level.

In general, the maximum number of stalks/m at 120 days in 1994/1995
season was 19.500 which was recorded by growing double drills supplied
with 240 kg N/fed

Also, results in Table (5) showed that the second order interaction was
sgnificant on number of stalks/m at 150 days in 1995/1996 season. These
results revealed that the maximum number of stalks /m at this stage was
16.995 which was recorded by applying the second irrigation regime and
growing double drills combined with 240 kg N /fed

All other effects of interaction were not significant.
2. Stalk height:

Tables (6 and 7) reveals the effect of 1migation regimes, nitrogen
fertilizer level, planting density and their interactions on stalk height (cm) of
the plant crop sugar cane at different sampling dates in 1994/1995 and
1995/1996 seasons.

Results showed that there was no significant response in respect to
stalk height could be referred to the used water regimes at all sampling dates
in both growing seasons. Meanwhile, it could be observed that the most
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frequent irrigation (The second irrigation regime) mostly gave the highest
statk length followed by the traditional water regime (Irrigating at average
intervals of 10 days in Summer, 15 days in Spring, Autumn and 20 days in
Winter), then the least frequent irrigation treatment.

The results in Table (5) showed that in 1994/1995 season , stalk height
at 135 days insignificantly increased due to applying the second irrigation
regime by 7.74 and 11.86% over the first regime (traditional regime) and the
third regime, respectively. The corresponding increase in stalk hight due to
the second regime at the same period in 1995/1996 season was 1.32 and
3.47% compared with the first and third regime, respectively. Similarly, the
second regime insignificantly increased stalk height compared with the first
regime (traditional) by 3.83, 1.95 and 2.18% at 200, 265 and 330 days in
1994/1995 respectively. The corresponding increases in plant height in
1995/1996 season were 1.30, 2.43 and 1.01%, for the respective growth
periods.

The second irrigation regime positively affected stalk height compared
with the third regime where increascs in plant height of 4.76, 4.86 and 3.23%
at 200, 265 and 330 days in 1994/1995, respectively, corresponding to 2.06,
2.82 and 2.62% for the same respective growth stages in 1995/1996 season.

It could be concluded that scheduling irrigation at 7-day intervals in
Summer, 14-day in Spring and Autumn, 21-day in Winter positively affected
stalk height of sugar cane through out the different growth stages. However,
the increases were below the level of significance, probably due to high
experimental error.

The good effect of the second regime is mainly due to the shorter
intervals of irrigation throughout the growing season, particularly during the
Summer season.

The data presented in Table (1) showed that the amount of water
applied in the second regime was higher than that applied in the first regime
by 21.1,22.5,23.7 and 19.7% at 135, 200, 265 and 330 days, respectively in
the first season, corresponding to 27.1,28.0, 28.5 and 24.0% in the second
season at the same growth stages. Similarly, in the second irrigation regime,
the amount of irrigation water was increased by 23.4, 28.5, 29.8 and 28.6%
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over the third regime at 135, 200, 265 and 330 days, respectively in
1994/1995 season, corresponding to 20.1, 31.5,31.8 and 30.5% in 1995/1996

s€ason.

The present results are in general agreement with those obtained by
Lakshmikantham (1983) who stated that growth is largely a process of cell
elongation associated with intake of water and a close relationship exists
between the water content of cane plant and its elongation rate.

The results in Tables (6 and 7) indicated that the increase in N level
almost increased stalk height at the different stages but without significant
differences except at 135 and 265 days from planting in 1994/1995 season
where the differences in plant height reached the level of significance.

The results showed that increasing N level from 120 to 240 kg/fed
increased stalk height by 2.37, 3.45, 6.17 and 3.75% at 135, 200, 265 and
330 days from planting, respectively in 1994/1995 season. The increases in
stalk height in 1995/1996 season due to increasing N level from 120 to 240
kg/fed were very slight even a reduction in plant height was recorded at 135
and 200 days. The effect of N in the second season was not evident on stalk
height as in the first season.

It was observed in 1995/1996 season, that the 180 Kg N level was
more  effective on stalk height than the higher level. In that season, increasing
N level from 120 to 180 kg/fed induced an increase of 1.09,1.07, 1.32 and
2.04% at 135, 200, 265 and 330 days, respectively.

The present results are in general agreement with those reported by
Abd El-Gawad et al. (1992-a).

Concerning the effect of planting density on stalk height, results in
Tables (6 and 7) indicated that using double drills increased stalk height at all
growth stages as well as in both seasons. The effect of planting density on
stalk height recorded the significant level at 3 growth stages (at 135, 200 and
330 days) in 1994/1995 season, but in 1995/1996 season all differences were
below the level of significance.
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The results showed that growing double drills increased stalk hei ght by
5.74, 274, 2.05 and 4.09% at 135, 200, 265 and 330 days from planting,
respectively compared with growing 1.5 drill. The corresponding imcreases in
1995/1996 season were 0.32, 1.35, 0.60 and 0.88% at the same growth

stages.

It is quite evident that the effect of planting density on plant height was
more evident in the first season, probably due to the environmental conditions
prevailing in that season.

The increase in stalk height by growing double drills is mainly due to
the increase in competition for light within plants at denser population leading
to the elongation of internodes and consequently taller plants.

Interaction Effects:

The results in Tables (6 and 7) indicated that all effects of the
interaction between the stuied factors on stalk height were not significant
except that between N level and planting density at 135 days in 1994/1995
season.

The results in Table (6) showed that at 135 days in 1994/1995 scason,
growing double drills produced taller stalks than 1.5 drill at 120 and 240 kg N
level, whereas at 180 kg N level, growing 1.5 drill increased stalk height over
double drills.

In general, the highest plant height was 161.67 cm which was recorded
by growing double drills and applying 240 kg N/fed at 135 days in 1994/1995
growing seasons.

3. Stalk diameter:

Results in Tables (8 and 9) showed the effects of irrigation regime, N
fertilizer level, planting density and their interactions on stalk diameter of the
plant crop sugar cane at four different growth stages in 1994/1995 and
1995/1996 seasons.
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The results showed that irrigation intervals of the second regime,
including Summer intervals of 7 days, Spring and Autumn intervals of 14 days
and Winter intervals of 21 days, positively affected stalk diameter compared
with the first (traditional) regime (10-15-20 days) and the third regime (14-21-
28 days). It is also evident that the effect of irrigation regime on stalk
diameter was more clear in 1995/1996 season than in 1994/1995 season
where differences in stalk diameter at three stages out of four were significant
(Table 9).

The results indicated that scheduling irrigation of the second regune
increased stalk diameter of sugar cane by 5.27, 1.82, 0.83 and 1.06% at 135,
200, 265 and 330 days, respectively, compared with the traditional regime in
1994/1995 season. The corresponding increases in 1995/1996 season were
2.15, 3.29, 2.14 and 0.80% at the same respective growth stages. Similarly,
applying the second regime increased stalk diameter over the third regime by
10.03, 4.78, 5.44 and 5.56% at 135, 200, 265 and 330 days, respectively in
1994/1995, being 1.05, 3.25, 4.30 and 1.54% for the respective growth
periods in 1995/1996 season.

Significant differences in this trait were only observed in 1995/1996
season.

It could be concluded that reducing irrigation intervals affected stalk
diameter of sugar cane due to increase in the amount of irrigation water,

Concerning the effect of N level, the results in Table (8 and 9) showed
that increasing N level from 120 to 180 and 240 kg/fed increased stalk
diameter. Significant effect for N level on stalk diameter was detected m
1995/1996 season at three stages out of four.

The results revealed that increasing N level from 120 to 180 kg/fed
increased stalk diameter by 2.20, 2.45,2.15 and 2.15%, respectively at 135,
200, 265 and 330 days in 1994/1995 season, corresponding to 3.09, 3.44,
3.18 and 4.21% in 1995/1996 season. Similarly, increasing N level from 120
to 240 kg/fed increased stalk diameter at the respective growth stages by
1.80, 3.96, 427 and 4.20% in 1994/1995, corresponding to (- 0.08), 4.37,
3.54 and 3.69% in 1995/1996 season.
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The results showed also that there were no any apparent differences in
stalk diameter due to applying 180 and 240 kg N level in both season.

The positive effect of N on stalk diameter is mainly due to important
role of N as the most important element in building up plant organs.

The present results are in general agreement with those obtained by
Abd E)l-Gawad ef al.(1992-a).

The results in Tables (8 and 9) revealed that growing 1.5 drills of cane
setts favourably affected stalk diameter compared with growing double drills
in both seasons and at the different growth stages.

It was observed that the effect of planting density on stalk diameter was
mor evident in 1995/1996 season where this effect reached the level of
significance at two periods (265 and 330 days) out of four. The effect of
planting density on this trait was not significant in 1994/1995 season
throughout the four growth periods.

The results revealed that growing 1.5 drill increased stalk diameter over
double drills by 0.95,2.36, 0.29 and 0.28% at 135, 200, 265 and 330 days in
1994/1995 season, respectively, corresponding to 1.70, 1.49, 3.13 and 2.46%
in 1995/1996 season.

The thinner stalks observed with growing double drills is mainly due to
the increase in plant population density leading in turn to increase competition
among growing cane plants for light, water and nutrients.

The present results agree with those obtained by Ahmed (1995).
Interaction Effects:

The results in Tables (8 and 9) indicated that all effects of the
interaction between the experimental factors on stalk diameter at the different

growth stages and in both seasons were not significant. These results
indicated that each experimental factor affected this trait independently.
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4. Elongation rate of cane stalks (ER):

Results presented in Tables (10 and 11) showed the effects of irrigation
regime, N fertilizer level, planting density and their interactions at three
different growth stages of the plant crop sugar cane on the elongation rate
(mm/day) in 1994/1995 and 1995/1996 seasons.

The results indicated that elongation rate tended to decrease with the
advance towards maturity. That may be due to the reduction in the
meristimatic activity and cell elongation with the progress in plant age.

The results showed that in 1994/1995, clongation rate was 10.622,
7 461 and 2.861 mm/day at the first (135-200 days), second (200-265 days)
and third (265-330 days) growth stage, respectively. The corresponding
elongation rates were 12.686, 3.725 and 2972 in 1995/1996 season,
respectively. Similar results were also reported by Abd El-Gawad et
al.(1992-a) and Ahmed (1995).

The results indicated that irrigation regime had no significant effect on
this trait at the different growth periods and in both seasons as well.

In 1994/1995 season, no any specific trend for the effect of irrigation
regime on elongation rate could be detected. The arrangement of the three
regimes on this trait was quite different in the three periods. The second
regime was only of better effect on elongation rate during the last period (265-
330 days) where it increased this rate by 19.90% compared with the first and
third regimes as well. However, this marked increase failed to reach the level
of significance.

In 1995/1996 season, the effect of irrigation regune on elongation rate
was also insignificant in spite of the superiority of the second irrigation regime
over the two other regimes throughout the growing season. The results 1n
Table (11) indicated that scheduling irrigation at 7-14-21 days in Sumnmer,
Moderates and Winter increased elongation rate by 1.18, 3.42 and 2.22%,
respectively at 135-200, 200-265 and 265-330 days from planting compared
with the first regime (traditional); aiso, the second regime was superior than
the third one in affecting elongation rate where increases of 1.92,2.02 and
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3.98% were recorded at the growth periods of 135-200, 200-265 and 265-330
days, respectively.

It could be concluded that the second irrigation regime insignificantly
increased elongation rate in the second season throughout the growth periods
due to the increase in the applied water. In the second irrigation regime, the
increase in the applied water reached 19.68 and 23.98% over the first regime
(traditional) in 1994/1995 and 1995/1996, respectively. Also, the increase of
the second regime over the third one was 28.56 and 30.53%, respectively as
indicated from Table (1).

The present results are mainly due to the effect of irrigation at shorter
intervals on the growth of cane plants.

The results in Tables (10 and 11) showed that the increase in N level
did not significantly affect elongation rate at all growth periods and in both
seasons in spite of some differences observed in the trait due to the different
N levels.

The highest elongation rate was obtained almost at the second N level
(180 kg/fed). In general, no any specific trend for the effect of N level on this
trait could be detected, probably due to the fertility of the soil. The present
results agree with those obtained by Abd El-Gawad et al.(1992-a).

Concerning the effect of planting density on elongation rate, the results
in Tables (10 and 11) showed that growmg double drills insignificantly
increased elongation rate at all growth stages and in both seasons as well
compared with growing 1.5 drill.

In 1995/1995 season, growing double drills increased elongation rate
over 1.5 drill by 1.31, 0.46 and 31.47%, respectively at the first, second and
third growth stages. Also, in 1995/1996 season, double drills increased
elongation rate over 1.5 drill by 3.61,10.21 and 9.27% at the first, second
and third growth period, respectively. However, all differences in elongation
rate due to the different planting densities were below the level of
significance.

The increases in elongation rate due to the increase in planting density
is mainly due to the increase in plant height as a result of the increased
competition for light at dense population.
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Interaction Effects:

The results showed that irrigation regime X planting density
significantly affected elongation rate at the third growth stages (265-330 days)
in 1995/1996. The results showed that at this period, planting density had a
significant effect on elongation rate under the second irrigation regime where
double drills significantly surpassed 1.5 drill but under the first and third
regimes, both densities were similar in their effect on elongation rate.

The results showed that the greatest elongation rate was 3.867 mm/day
which was recorded with the second regime combined with double drills
planting density or the third regime combined with 1.5 drill.

The results showed also that N level x planting density interaction
significantly affected elongation rate at the second growth period (200-265
days) in 1994/1995 season and at the third growth period (265-330 days) in
1995/1996.

The results in Table (10) showed that double drills was more eftective
on eclongation rate than 1.5 drill at 180 and 240 kg N/fed levels, whereas at
120 kg N/fed, growing 1.5 drill significantly surpassed double drills m
affecting elongation rate. This effect was evident at the second stage in
1994/1995 season. Also, at the third growth stage in 1995/1996 season,
double drills significantly surpassed 1.5 drill n affecting elongation rate at
240 kg N/fed, whereas no significant differences were detected at the lower N
level.

The results in Tables (10 and 11) indicated also a significant effect of
the second order interaction on elongation rate at the third growth periods and
in both seasons of experimentation.

The results showed that the highest elongation rate at the third stage
was 4.850 mm/days in 1994/1995 season which was recorded by the second
irrigation regime combined with 120 kg N/fed and growing double driils.
Also, in 1995/1996 season, the greatest elongation rate at the third stages was
5.000 mm/day which was recorded by the second regime combined with 130
kg N/fed and using 1.5 drill.
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5. Total soluble solids percentage (TSS%):

The percentage of total soluble solids (TSS%) throughout the growing
season is a good indication inrespectto juice quality and cane maturity. In
addition, it is also an approximate measurement to the expected sugar

recovery.

Results presented in Tables (12 and 13) showed the effect of irrigation
regime, N fertilizer level, planting density and their interactions on the
percentage of total soluble solids in plant sugar cane at three distinct growth
stages in 1994/1995 and 1995/ 1996 growing seasons.

The results showed some differences in the TSS% due to the different
irrigation regimes in both seasons, particularly at the last stage of growth at
265 days from planting where the effect of water regime reached the level of
significance. Prolonging the irrigation intervals in the third regime to 14, 21,

28 days in Summer, Moderates and Winter, respectively, significantly
increased TSS% by 1.141 and 0.231 compared with the second regime (7-14-
21 days) and the first regime (10-15-20 days), respectively in 1994/1995
season, corresponding to 0.574 and 0.312 in 1995/1996 season. Similarly,
TSS% of the third irrigation regime was generally higher than in the first and
third regimes at 135 and 200 days from planting, but the differences in TSS%
were too slight to reach the level of significance.

It could be concluded that the TSS% was influenced by the irrigation
intervals. It was reduced by reducing the intervals in the second irrigation
regime due to the increase in the amount of applied water. On the other hand,
prolonging the irrigation intervals increased 1TSS% due to the reduction in the
irrigation water applied.

The results presented in Table (1) showed that the amount of irrigation
water was 66208, 79239 and 6163.5 m3 for the first, second and third
regime, respectively in 1994/1995 season, corresponding to 6982.2, 8657.2
and 6632.2 m3 in 1995/1996 season, respectively.

The effect of water regime was evident at the advanced stage of
growth. Similar results were also reported by Said et al. (1991) who found
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that increasing irrigation intervals adversely affected the quality characters of
sugar cane,

Concerning the effect of N fertilizer level on TSS%, the results in
Tables 12 and 13 revealed that no significant effect was detected at the three
growth stages in both seasons. However, very slight differences could be seen
due to N level and in general, the the lowest TSS% was almost observed at
the highest N level (240kg N/fed) compared with the medium (180 kg N/fed)
or the lowest level (120 kg N/fed).

The present results are in general agreement with those reported by
Abd El-Gawad ef al. (1992-b) who found that the lower the N fertilizer level
the higher the TSS%.

With regard to the effect of planting density on TSS%, the results
presented in Tables (12 and 13) showed that no significant effect was
observed on this trait at the three growth stages in both seasons of
experimnentation. However, growing 1.5 drill nevertheless produced higher
TSS% compared with growing double drills. That was observed throughout
the growth stages. Growing 1.5 drill increased insignificantly TSS% by 0.240,
0.150 and 0.294% at the first, second and third growth stages, respectively in
1994/1995 season, being 0.380, 0.195 and 0.225% in 1995/1996 season for
the three respective growth stages. However, all these differences were below
the level of significance.

The reduction of TSS% at the higher popuation density is logical due to
the increase in the competition among growing plant for the soil nutrients.

The insignificant effect of planting density on TSS% was also reported
by Ahmed (1995).

Interaction Effects:

The results in Tables (12 and 13) indicated that all the interactions’
between the experimental factors had no significant effect on TSS% at all
growth stages in both seasons. This result indicated clearly that each
experimental factor acted independently in affecting this trait.
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II. Effect of Irrigation Regime, Nitrogen Fertilizer Level, Planting
Density and Their Interactions on Cane Quality and Chemical Attributes
of the Plant Crop Sugar Cane.

1. Brix percentage:

Results of the effects of irrigation, N fertilizer level, planting density
and their interaction om brix percentage of sugar cane juice (plant crop) at
harvest in 1994/1995 and 1995/1996 seasons arc presented in Table (14).

The results indicated that irrigation regime did not significantly
influence brix% in both seasons, where no any marked differences were
observed among the three irrigation treatments. However, it was observed
from the results that the third irrigation regime slightly increased brix%
compared with the two other regimes, probably due to the reduced amount of
applied water as a result of prolonging the irrigation intervals and the
reduction of the applied water. The present results are in agreement with those
reported by Prasad et al. (1991) who found that no significant differences
were detected in brix% among the applied four IW:CPE ratios of 0.4, 0.6, 0.8
and 1.0.

Concerning the effect of N fertilizer level on brix%, the results in Table
(13) showed insignificant response of this trait to N level was detected in both
seasons. The results indicated that no any definite trend for the effect of N
level was observed. This result agrees with that observed by Abd El-Gawad
et al. (1992-b) who found that brix% was not significantly affected by N
fertilizer level up to 240 kg/fed

Also, planting density did not significantly affect brix% in both
seasons, in spite of the slight increase m this trait due to population density of
1.5 drill. The results showed that reducing the population density by growing
1.5 drill insignificantly increased brix% by 0.426 and 0.465% in 1994/1995
and 1995/1996 season, respectively compared with growing double drills. The
present results are in agrement with those obtained by Dominf and Plane
(1989) who found that planting density had no effect on juice quality of sugar
cane.
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Interaction Effects:

The results presented in Table (14) indicated no significant effects for
the interactions between the experimental factors on brix% at harvest in both
seasons. The results indicate that each factor acted independently in affecting
this trait.

2. Sucrose percentage:

Results of effects of irrigation regime, N fertilizer level, planting
density and their interactions on sucrose percentage in suger cane juice of the
plant crop sugar cane at harvest in 1994/1995 and 1995/1996 seasons are
presented in Table (15).

The results indicated that prolonging irrigation intervals in the third
regime to 14-21-28 days in Summer, Moderates and Winter, respectively
slightly increased sucrose% of the cane juice at harvest in both seasons. The
increase in sucrose % due to applying the third regime was more evident
when compared with the second regime in which irrigation was scheduled at
7-14 and 21 days in Summer, Moderates and Winter, respectively. The third
regime insignifcantly increased sucrose % by 1.021 and 0.730% in 1994/1995
and 1995/1996 seasons, respectively compared with the second regime. These
increases were, however, below the level of significance and are mainly due
to the reduced amount of irrigation water applied in the third regime.

The trend of sucrose % is geneally similar as that of brix% due to the
close relationships between both traits as reported by Lakshnikantham
(1983) who stated that there is a highly positive correlation between juice brix
and sucrose percentage.

The results obtained here are in general agreement with those reported
by El-Gibali ef al. (1967) and Patel and Joshi (1990) who found that
sucrose% was not significantly affected by irrigation treatments.

Conceming the effect of N level on sucrose%, results in Table (14)
indicated no significant effect in both seasons. However, a slight reduction in
sucrose% was observed with the increase in N level from 120 to 240 kg/fed
where a reduction in sucrose% of 0.764 and 0.232 was recorded in the first
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and second season, respectively. These incrcases were too slight to reach the
level of significance.

The present resulls are in pgeneral agreement with those reported by
Ravindra ef al. (1989) who stated that quality parameters of brix, sucrose,
purity and recovery percentages were not affected by increasing N level up to
450 kg N/ha.

The results in Table (15) indicated also that planting density had no
significant effect on sucrose% in both seasons. A very slight difference was
observed in favour of growing 1.5 drill compared with double drills, but the
difference was not that great to reach the level of sigmficance.

Similar results were also obtained by Murayama ef al. (1990), Singh
et al. (1990) and Ahmed (1995) who found that sucrose% was not
significantly affected by planting sugar cane at different population densities.

Interaction Effects:

The results in Table (15) showed that none of the interactions between
the experimental factors significantly affected sucrose % of juice at harvest in
both seasons of experimentation.

3. Purity percentage:

Results presented in Table (16) showed the effects of irrigation regime,
N fertilizer level, planting desnity and their interactions on purity percentage
of sugar cane juice (plant crop) at harvest in 1994/1995 and 1995/1996
growing seasons.

The results indicated that prolonging the irrigation intervals in the third
regime increased purity % compared with irrigating at shorter intervals in the
first and second regimes.

In 1994/1995 season, scheduling irrigation at 7,14 and 21 days in
Summer, Moderates and Winter, respectively insignificantly increased
purity% by 0.904 and 1.260% compared with the first (10-15-20 day
intervals) and second (7-14-21 day intervals) regime, respectively. Also, in
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1995/1996 season, the third regime significantly surpassed the first and
second regime in purity% by 1.086 and 2.205%, respectively.

It is worth mentioning that the first regime significantly surpassed the
second regime in purity % in 1995/ 1996 season.

It could be concluded that prolonging the irrigation intervals positively
affected purity% due to the reduction of the applied water as shown in Table

(1).

The present results are generally in agreement with the results reported
by El-Gebali et al. (1978).

Concerning the effect of N fertilizer level on purity%, the results in
Table (16) indicated a significant cffect of N level on purity% in the second
season where the medium N level (180 kg N/fed) recorded the highest
purity% which significantly surpassed that recorded at the lowest and the
highest level as well. Applying N at 120, 180, and 240 kg/fed recorded
purity% of 86.183, 88.076 and 86.549%, respectively in 1995/1996 season.

In 1994/1995 season, a different trend was observed where the increase
in N level insignificantly reduced purity%. The results in the first scason are
in full agreement with the results reported by Patil and Khot (1986) who
found that the lowest N level resulted in producing the highest purity%.

The results in Table (16) indicated also that planting density had no
significant effect on purity % of juice at harvest in both seasons. However,
growing 1.5 drill insignificantly increased purity% in both seasons compared
with growing double drills.

The present results arc in general agreement with the results reported
by Dominf and Plana (1989) who found the planting density had no
significant effect on cane quality.



bo

Interaction Effects:

The results in Table (16) showed that all effects of the interaction
between the studied factors on juice purity% were not significant in both

s¢asons.

In general, the highest purity % in 1994/1995 season was 91.80%
which was recorded with applying the third irrigation regime supplied with
120 kg N/fed and planted with 1.5 drill.

In 1995/1996 season, applying the first regime combined with 120 kg
N/fed and growing 1.5 drill recorded the maximum purity %, being 90.455.

4. Reducing Sugar percentage : (RS%)

Results presented in Table (17) showed the effects of irrigation regime,
N fertilizer level, planting density and their interactions on reducing sugar% in
the plant crop sugar cane in 1994/1995 and 1995/1996 seasons.

The results indicated no significant effect could be detected for
irrigation regime on R8% in both seasons. However, a very slight reduction in
RS% was found in the thrid regime where the amount of irrigation water was
reduced due to prolonging irrigation intervals (14-21-28 days in Summer,
Moderates and Winter, respectively).

It could be concluded that sugar cane grown under the lowest irrigation
water applied (6163.5 and 66322 m3 in 1994/1995 and 1995/1996,
respectively) contained the lowest RS% compared with the first regime
(6620.8 and 6982.2 m3 in 1994/1995 and 1995/1996, respectively) as well as
the second regime (7923.9 and 8657.2 m3 in 1994/1995 and 1995/1996,

respectively).

It is worth mentioning that the third regime recorded also the highest
sucrose and purity percentages in both seasons compared with the other
regimes. The results indicate clearly the opposite relationship between each of
sucrose and purity percentages on one hand and RS% on the other hand
where the lower the RS% the higher the sucrose and purity percentages and
vice versa.
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The results in Table (17) indicated also that the increase in N level
increased RS% in both seasons with significant differences in 1994/1995
season. Applying N at 120, 180, and 240 kg/fed recorded RS% of 0.319,
0401 and 0.437% respectively in 1994/1995, corresponding to 0.413, 0.442
and 0.429% in 1995/1996 scason.

This result is in general agreement with that reported by Abd El-
Gawad et al. (1992-b).

Concerning the effect of planting density on RS% the results in Table
(17) showed that planting density had no significant effect on RS% in both

seasons.
Interaction Effects:

The results in Table (17) indicated no significant interaction effects
between the experimental factors on RS% in both seasons, indicating that
each experimental factor acted independently in affecting this trait.

5. Sugar recovery percentage (SR%):

Results presented in Table (18) indicate the effects of irrigation regime,
N level, planting density and their interactions on sugar recovery percentage
(SR%) in 1994/1995 and 1995/1996 growing seasons of the plant cane.

The results revealed no significant influence for irrigation regime on
SR% was recorded in both seasons. However, a general trend was observed
where the third regime, with the lowest amount of water applied and the
prolonged irrigation intervals (14-21-28 days), recorded the highest SR% in
both seasons compared with first (10-15-20 days) and the second (7-14-21
days) regimes.

Concerning the effect of N level, results in Table (18) showed that
increasing the level of N from 120 to 180 and 240 kg/fed significantly reduced
SR% in the first season. The SR% of the three N levels 120, 180, and 240
kg/fed were 11.579, 11.421 and 10.903%, respectively in 1994/1995 season.
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~ In 1995/1996 season, no clear trend was observed and the highest SR%
was recorded with the middle N level (180 kg/fed), being 12.995% cotnpared
with 12.697 and 12.674% for the lowest (120 kg/fed) and the highest (240
kg/fed) levels, respectively.

The negative effect of the higher N level on SR% is due to the
reduction in sucrose% and purity % which were observed at higher N level.

The present resulls are in general agreement with those reported by
Mohamed (1989) and Abd El-Gawad et al. (1992-b) who found negative
relationships in respect to the effect of N on sucrose, purity and sugar
recovery percentages.

The results in Table (18) revealed that population density of 1.5 drill
slightly and insignificantly increased SR% compared with double drills. The
differences in SR% due to planting density were not significant in both
$€asons.

It could be concluded that reducing the population desnity slightly
affected SR% due to increasing sucrose%, purity% and decreasing reducing
sugar % which were observed by growing 1.5 drill. )

Interaction Effects:

The results showed no significant effect of the interactions between all
experimental factors on SR% in both seasons.

6. Nitrogen percentage in stalk at harvest:

Table (19) presents the effects of irrigation regime, N fertilizer level,
planting density and their interactions on N% in cane stalk at harvest n
1994/1995 and 1995/1996 seasons.

The results revealed that irrigation regime insignificantly affected N%
of cane stalk in both seasons. However, it is clear from the Table (19) that
irrigation at shorter intervals in the second regime increased N% in statk




SN SN oxXdxXy
SN SN oxd
SN SN XY
SN SN axv
SN SN (D) Ansuap Sunueld
$$0°0 $90°0 (D 19AS] N
SN SN (v) ounBas uone3pn
130 [349] 9, SIe (°S"1
$9+°0 FLY'O ) 105°0 £1S°0 681°0 AJISUIP SUBUE[d JO IGRIIAE [EIOL
££5°0 L¥S'0 0250 795°0 €LS0 0S¢0 ore Ajisuap sunueld
9510 09%°0 S0 96t°0 00€°0 640 081 x usSormn
FOr°0 L1t'0 76£°0 9t+0 L9t°0 w0 0z1 Jo uoneIu]
£TF0 LEF0 01+ 8St°0 SLEO o 3TeIIAY
SEF'0 cTF0 Stto 79t°0 05t 0 SLY'O ovt (Aep-g7) 1™uTp
LYE0 09t°0 €EY0 L8F0 00£°0 SLY0 081 pue (£ep-17) S1BIPON
8R8E°0 <TF 0 0s£°0 ST o cLt0 SLED 0Tl “(Aep-p1) owwNg ‘¢
0150 S£S'0 S8F°0 0S5°0 SLS') §75°0 T 3geIIAY
029'0 €t9'0 $65°0 059°0 $L9°0 §79'0 ort (Aep-17) IuIm
S8t $£€°0 SEF 0 §S°0 €LED SLY0 081 PU® (ABP-+1)520819pON
SIH'0 cTo CIF0 SLr0 SLYO SLYO 0Z1 ‘(Akp-L) IPWWNG ‘T
09%°0 SH0 89¢°0 96%°0 76t°0 0050 33BIAY
S¥S'0 0L58°0 0280 §LS0 0090 0$$°0 ore (Aep-QT) JAIUIM
SEP°0 €8E°0 €810 SLP'0 €Tro €S0 081 pue (fep-< 1) SARIPON
00%°0 00% 0 00t'0 8€+°0 0s#°0 WS 0zl "(Aep-Q[) Jowwng '
Supz | MHPET SqupZ | MUPS't pad TeAIII]
a8esary ANSuIp Suijueld advaaay Ansuap sunueld /N 3 uoneS] pue U0Seas
UOSES 9661/5661 UOSES C661/P661 | HIBOINN JuIgal uonEBLL]

"SUOSESS BUIMOI 9661/5661 PUE S661/7661 U
1SOAIEY 1B Y[BlS SuEd Ul 28ejusoiad USZ0NIU UO SUONJRINUT 119U} puE

Ayisuap Sunjuerd T3] 19ZI[HI) N ‘oundal uonedLu Jo 1099 (61) 19l

S9?




5

compared with irrigation at longer intervals i the first and third regimes. But
the differences in N% were too slight to reach the level of significance..

The results here coincided with those reported by Sharma and Gupta
(1991) who found that N uptake at harvest increased with increasing irrigation
rates from 0.75 to 1.5 IW:CPE.

Concerning the effect of N fertilizer level on N% in stalk, the results in
Table (19) indicated that the increase in N level from 120 to 240 or from 180
to 240 kg/fed significantly increased N% in stalk in both seasons.

The results of the present study are in general agreement with those
obtained by Abd El-Gawad et al. (1992-b).

Planting density did not significantly influence N% in stalk in both
seasons.

It could be concluded that N content in cane stalk is adversely corrlated
with the quality characters such as sucrose and purity percentages where the
higher the N content of cane stalk the lower the sucrose and purity
percentages.

Interaction Effects:

The results ia Table (19) showed that none of the interactions between
the experimental factors had a significant effect on N% in stalk in both
seasons indicating that cach factor acted independently in affecting the trait.

In general, the highest N% in stalk was 0.625 and 0.595% in
1994/1995 and 1995/1996, respectively, which was recorded by applying the
second irrigation regime combined with 240 kg N/fed and using 1.5 drill plant
density in both seasons. "

On the other hand, applying the third irrigation regime combined with
120 kg N/fed and planting 1.5 drill produced the lowest N% in stalk being
0.375 and 0.350 in the first and second seasons, respectively.




b6

7. Fiber percentage of cane stalk:

The effects of irrigation regime, N fertilizer level, planting density and
their interactions on fiber% in cane stalk in 1994/1995 and 1995/1996

growing seasons are presented in Table (20).

The results showed that scheduling irrigation at shorter intervals (7-11-
21 days) of the second regime increased fiber% compared with irrigation at
longer intervals (14-21-28 days) in the third regime in both seasons. The
effect of irrigation regime reached the level of significance in 1995/1996
season. In that season, the third imrigation regime significantly reduced fiber%
compared with the second and the first regimes.

It could be concluded that reducing the amount of irrigation water
favourably affected juice quality parameters due to the reduction in fiber%.
Therefore fiber% is negatively corrlated with sucrose and purity percentages.

The results in Tbale (20) indicated that the increase in N level from 120
to 180 and 240 kg/fed significantly increased fiber% in both seasons. All
differences in fiber% were significant due to increasing N level.

The present results are in agreement with those reported by Abd El-
Gawad et al. (1992-b).

Concerning the effect of planting density on fiber%, the results in Table
(20) showed that increasing plant population density by using double drills
significantly increased fiber% compared with growing 1.5 drill in both
seasons. Growing sugarcane using double drills of cane cuttings significantly
increased fiber% by 0.389 and 0.412% in the first and second season,

resepectively.
Interaction Effects:

The results in Table (20) showed that the interactions between N level
and planting density significantly affected fiber% in 1995/1996 season. In that
season, double drills significantly increased fiber% at 180 and 240 kg N/fed
levels compared with 1.5 drills, whereas at 120 kg N/fed, both planting
densities did not significantly differ in fiber % of cane stalk at harvest.
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IIL. Effcct of Irrigation Regime, Nitrogen Fertilizer Level, Planting
Density and Their Intcractions on Yield and Yield Components of the

Plant Crop Sugar Cane:
1. Number of millable cane:

Millable canes are the stalks which succeeded to reach the maturity
stage where they can be delivered to the factories for sugar extraction.

Results of the effects of imrigation regime, N fertilizer level, planting
density and their interactions on number of millable cane at harvest in
1994/1995 and 1995/1996 growing seasons are presented in Table (21).

The results showed that the shorter irrigation intervals of the second
regime (7-14-21 days during Summer, Moderates and Winter , respectively)
insignificantly increased number of millable cane/fed compared with the first
(10-15-20 days) and the third (14-21-28 days) regimes in both seasons.

The results in Table (21) indicate that an increase in millable cane of
790 and 12.55% was recorded in 1994/1995 season due to applying the
second regime compared with the first and third regime, respectively. The
corresponding increases due to applying the second regime in 1995/1996
season were 8.27 and 15.07% over the two other regimes. These considerable
incrases were, however, below the level of significance.

The increase in millable cane is mainly due to the increase in the
applied water in the second regime by 19.68 and 23.98% over the first regime
in 1994/1995 and 1995/1996, respectively, and over the third regime by 28.56
and 30.53 % in the two successive seasons.

The irrigation at shorter intervals led to an increase in number of cane
plants/m at different growth stages due to the increase in tillering in cane
plants.

The present results are in line with those obtained by El-Gibali et al.
(1978) and Subramanian et al. (1991).
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Concerning the effect of N fertilizer level, results in Table (21) showed
that the increase in N level from 120 to 180 kg significantly increased number
of millable cane by 17.12 % in 1995/1996 season corresponding to an
insignificant increase of 4.76% in 1994/1995 season.

Increasing N level from 1380 to 240 kg/fed insignifiacntly decreased
number of millable cane/fed by 3.16 and 5.73% in the first and second season,
respectively.

It could be concluded that the 180 kg/fed N level was quite satisfactory
to produce the maximum nuuber of millable cane plants in both seasons. The
results are in agreement with those rcported by Ahmed (1995).

The results indicated also imsignificant increase in number of millable
cane due to planting double drills by 4.37 and 3.86% over planting 1.5 drill in
1994/1995 and 1995/1996 growing season, respectively. The results here are
mainly due to the increase in number of canc plants/m at the different growth
stages. Similar results were also reported by Ahmed (1995).

Interaction Effects:

The results in Table (21) indicate no significant interactions between
the experimental factors on number of millable cane /fed in both seasons.

In general, the highest number of millable cane/fed in 1994/1995 was
68667 plants which was recorded by the first regime supplied with 240 kg N
/fed and grown by double drills.

In 1995/1996 season, the combination of the second irmigation regime +
240 kg N/fed + planting double drills produced the maximum number of
millable cane/fed, being 80940 plants/fed

2.Cane yield:

Cane yield is considered the final expression for the interaction
between the genetical make up (variety) and the external factors in terms of
micro climatic and agronomical processes (environment). Therefore, any
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improvement in the agronomical practices will directly be reflected on cane
yield which represents the comer stone in sugar production.

Results presened in Table (22) showed the effects of irrigation regime,
N fertilizer level, planting density and their interactions on plant cane yield
(ton/fed) in 1994/1995 and 1995/1996 seasons.

The results in Table (22) indicated that scheduling irrigation at shorter
intervals of the second regime (7-14-21 days in Summer, Moderates and
Winter) increased cane yield compared with the traditional irrigation regime
of the first treatment (10-15-20 days) and the third regime in which irrigation
intervals were prolonged to reach 14-21 and 28 days ( in Summer, Moderates
and Winter, respectively).

The second regime insignificanly increased cane yield by 5.54 and
4.45% over the yield of the first regime in 1994/1995 and 1995/1996 season,
respectively. The superiority of the second regime was more evident on the
third regime where yield increases of 8.64 and 0.27% were recorded in the
two successive seasons. The increase in cane yield of the second regime is
mainly due to the increase in the amount of irrigation water applied in that
regime which was 19.68 and 23.98% higher compared with the first regume in
1994/1995 and 1995/1996 season, respectively. Also, the applied water in the
second regime was 28.56 and 30.53% higher than that in the third regime in
the two successive seasons.

Presented results are quite expected since the second regime markedly
increased growth characters and yield components such as number of cane
plants/m (at 120 and 150 days), stalk height (at 135, 200 and 330 days), stalk
diameter (at 135, 200 and 330 days), fiber%, and number of millable cane/fed

It could be cocluded that irrigation at shorter intervals increased cane
yield. The present results are in gencral agreement with those outlined by El-
Gibali er al. (1978) who showed that the frequent irrigation by shorter
intervals resulted in higher cane yield.

Conceming the effect of N level, the results in Table (22) indicated no
significant effect on cane yield in both seasons. However, a marked increase
in cane yield was observed when the N level was raised from 120 to 180
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kg/fed where an increase of 5.43 and 8.22% was recorded in the first and
second season, respectively. It is worth mentioning that increasing N level
from 180 to 240 kg/fed insignificantly reduced cane yield by 3.92 and 7.25%
in the first and second season, respectively, indicating a negative effect of the
highest N level on cane yield.

It could be concluded that 180 kg N/fed was quite satisfactory to
produce the highest cane yielld/fed under the conditions of the experiment.

The results are expected since 180 kg N/fed positively affected number
of cane plants/m , stalk height, stalk diameter, elongation rate which were
recorded at different growth stages. Also, the 180 kg N/fed level significantly
increased number of millable cane/fed

Similar results were also obtained by El-Geddawi ef al. (1988) ,
Rahman (1989), Rahman ef al. (1989), Rao ef al.(1989) and Yadav and
Prasad (1992).

In regard to planting density, the results in Table (22) showed a
considerable (but insignificant) increase in cane yield/fed due to growing
sugar cane by double drills compared with 1.5 drill.

Planting double drills insignificantly increased cane yield by 4.90 and
3.81% compared with 1.5 drill in the first and second season, respectively.
This increase in cane yield is mainly due to the increase in number of cane
plants/m at different growth stages as well as the increase in number of
millable cane/fed obtained by using double drills.

The present results are in line with those obtained by Yadav (1993)
and Ahmed (1995) .

Interaction Effects:

The results in Table (22) showed that all effects of the interactions

between the studied factors on cane yield were not significant except the
second order interaction in 1994/1995 season.
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The results revealed that the maximum cane yield in 1994/1995 season
was 80.900 ton/fed which was produced by applying the second irngation
regime combined with 240 kg N/fed and double drills plant density. Also, in
1995/1996 season, the combination of second irrigation regime + 180 kg
N/fed + Double drills produced the highest cane yield, being 77.000 ton/fed

3. Sugar yield:

Sugar is the final product of all biological and agronomical processes
and interactions occured in sugar cane plant tissues.

The results of the effects of irmigation regime, N fertilizer level, planting
density and their interactions on plant sugar cane in 1994/1995 and
1995/1996 seasons are presented in Table (23).

The results showed no significant effect for irrigation regime on sugar
yield in both seasons. However, the second irrigation regime produced higher
sugar yield which was 2.81 and 1.91% higher than that of the first and third
irrigation regime, respectively, in the first season, corresponding to 0.15 and
7.87% in the second one.

The insignificant effect of the applied irrigation regimes may be due to
non-significant effect of urrigation regime on cane yield, sugar recovery% ,
reducing sugar% , and sucrose% . It is well known that sugar recovery % and
cane yield are the two wings of sugar production.

The present results are in line with those reported by Baram et
al.(1974) who found no siginificant differences in recoverable sugar yields/ha
as a result of applying three irrigation frequencies of 7, 14, 21 days.

Concerning the effect of N level, results in Table (23) indicated that the
highest sugar yield was obtained by using 180 kg N/fed in both seasons. The
180 kg N/fed level increased sugar yield over the lower level (120 kg/fed) by
4.39 and 10.45% in the first and second season, respectively. Also, the 180 kg
N/fed level mcreased sugar yield over the highest level (240 kg/fed) by 6.07
and 19.14% in 1994/1995 and 1995/1996 season, respectively. The
differences in sugar yield in the second season were quite clear to reach the
level of significance.
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The negative effect of the highest N level on sugar yield is due to its
negative effect on sugar recovery% as well as cane yield.

It could be concluded that the application of 180 kg N/fed is quite
satisfactory to produced the highest sugar yield under the conditions of the
experiment.

The present results are quite expected since the 180 kg N/fed level/fed
produced the highest cane yield and recorded the best recovery%. The present
results are in agreement with the results reported by El-Geddawi ef al.(1988).

Concerning the effect of planting density on sugar yield, the results in
Table (23) revealed insignificant increases of 2.30 and 8.62 % due to
growing double drills as against 1.5 drill in 1994/1995 and 1995/1996
seasons, respectively. The results here are mainly due to the insignificant
increase in cane Yyield due to planting double drills. Similar results were also
reported by Murayama (1991) and Ahmed (1995).

Interaction Effects:

The results in Table (23) indicated a significant interaction effect
between irrigation regime and planting density on sugar yield in 1995/1996
season.

The results revealed that double drills significantly outyielded 1.5 drill
under the second imrigation regime (7-14-21 days), whereas under the first
regime (10-15-20 days), 1.5 drill insignificantly increased sugar yield over
double drills. Under the third irrigation regime, double drills insignificantly
increased sugar yield.

Also, the second order interaction significantly influenced sugar yield in
1994/1995 season. In that season, the maximum sugar yield was 9.411 ton/fed
which was produced by the second regime combined with application of 180
kg N/fed and growing 1.5 drill.
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IV. Water Use Efficiency (W.U.E.):

In arid and semi-arid regions where water is a limiting factor in the
expansion of cultivated area, the primary objective of management is the
development of water use program that will provide maximum yield per unit
of water consumed by plants.

The term water use efficiency has been widely used in irrigated crop
production to describe the efficiency of irrigation with respect to crop yields.

The water use efficiency is expressed as kg of produced cane (or sugar)
per one cubic meter of water consumed.

The average values of W.U.E. by sugar cane plant has been calculated
here for cane yield and also for sugar yield as affected by irrigation regimes,
N levels and planting density in 1994/1995 and 1995/1996 seasons. The
results of W.U.E. calculated for cane yield and sugar yield are presented in
Tables (24) and (25), respectively.

1. Effect of irrigation regime:

Water use efficiency calculated for cane yield was markedly affected
by irrigation regime in both seasons as showedn in Table (24).

The third regime in which irrigation was scheduled at longer intervals
(14-21-28 days) produced the highest W.U.E. in both seasons. The third
regime was followed by the first (traditional) regime and the least W.U.E. was
obtained by the second regime where irrigation was scheduled at shorter
intervals (7-14-21 days).

The results showed that applying the third regime increased W.U.E. by
4.58 and 18.51% compared with the first and second regime in 1994/1995
season, respectively. In 1995/1996 season, similarly, the third regime
surpassed the first and second regimes by 3.63 and 22.98%, respectively.

It is quite clear that the third regime saved a cosiderable amounts of
water without serious cane yield reduction, leading to a marked increase in
W.UE. On the other hand, the second regime in which irrigation was
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Table (24) Water use efficiency on cane yield basis [ cane yield (kg)/water added (m3)]
as affected by irrigation regime, N fertilizer level, planting density and their interactions
in 1994/1995 and 1995/1996 growing seasons.

mﬁ—.wmwﬁmo-u regime Nitrogen 1994/1993 season 1995/1996 season
Season and Irrigation kg N/ Planting density Average Planting density Average
Interval Fed. 1.5 drill 2 drills 1.5 drill 2 drills
1. Summer (10-dav), 120 9.400 11.47 10.43 9.42 10.13 9.77
Moderates (15-day) and 180 10.85 11.40 11.12 10.94 11.02 10.98
Winter (20-dav) 240 10.00 9.76 9.88 10.33 9.22 9.77
Average 10.08 10.87 10.47 10.23 10.12 10.17
2. Summer (7-day), 120 9,45 9.24 9.34 8.02 8.47 8.24
Moderates(14-dayv) and 180 995 8.30 9.12 8.60 8.57 8.58
Winter (21-dav) 240 8.35 10.17 9.26 8.84 8.94 8.89
Average 9.25 9.23 9.24 8.48 8.66 8.57
3. Summer (14-day), 120 10.13 10,88 10.50 10,02 11.28 10.65
Moderates (21-day) and 180 9.92 13.10 11.51 10.74 11.30 11.02
Winter (28-dav) 240 11.71 9.99 10.85 9.57 10.33 9.95
Average 10.58 11.32 10,95 10.11 10,97 10.54
Interaction of 120 9.66 10.53 10.09 9.15 9.96 9.55
Nitrogen X 180 10.24 10.93 10.58 10.09 10.29 10.19
Planting density 240 10.02 9.97 9,99 5.58 9.49 9.53
Total average of planting density 9.97 10.47 10.22 9.60 9.91 9.76




B0

Table (25) Water use efficiency on sugar yield basis [sugar yield (kg)/water added (m3)]
as affected by irrigation regime, N fertilizer level, planting density and their interactions
in 1994/1995 and 1995/1996 growing seasons.

irrigation ﬂnmm:-m Nitrogen 1994/1995 season 1995/1996 season
Season and Irrigation kg N/ Planting density Average Planting density Average
Interval Fed. 1.5 drill 2 drills 1.5 drill 2 drills
1. Summer (10-day), 120 1.12 1,29 1.20 1.33 1.28 1.30
Moderates (15-day) and 180 1.23 1.31 1.27 1.41 1.36 1.38
Winter (20-day) 240 1.08 1.08 1.08 1.29 1.18 1.23
Average 1.14 1,22 1.18 1.34 1.27 1.30
2. Summer (7-day), 120 1.07 1.00 1.03 1.00 1.05 1.02
Moderaies(i4-day) and 180 1,19 0.84 1.01 1.13 1.07 1.11
Winter (2 1-day) 240 0.93 1.07 1.00 0.97 1.04 1.01
Average 1.06 0,97 1.01 1,04 1.05 1.0+
3. Summer (14-day), 120 1.39 1.29 1.34 1,21 1.42 1.31
Moderates (21-day) and 180 1.135 1.48 1.31 1.33 1.34 1.44
Winter (28-day) 240 1.31 1.22 1.26 0.71 1.14 1.06
Average 1.28 1.33 1.30 1,09 1.45 1.27
Interaction of 120 1.13 1.18 1.15 1.16 122 1.19
Nitrogen X 180 .19 1.18 1.18 1.29 1.30 1.29
Planting density 240 1.10 1,12 1.11 0.99 1.20 1.09
Total average of planting density 1.14 1.16 1,15 1.14 1.24 1.19
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scheduled at 7-14-21 days, increased markedly the consumptive use of water
without great increase in cane yield to compensate the higher water used. The
result was a lower value of W.U.JE. compared with the traditional irrigation
system.

Tt could be concluded that since water is the limiting factor in the
Egyptian agriculture and a rationalized use of water is vitally important, the
application of the second regime is not recommended when compared with
the traditional regime.

The application of the traditional regime increased W.U.E. by 13.31
and 18.66% in the first and second season, respectively, showeding the
superiority of the traditional system over the second one. Similarly,
calculating the W.U.E. based on sugar yield indicated clearly the superiority
of the third regime in the first season and of the first (traditional) regime in the
second season (Table, 25).

The results indicated that the third regime surpassed the first and
second rcgime by 10.16 and 28.71% n 1994/1995 season, respectively. In
1995/1996 season, a very slight increase in W.U.E. compared with the third
one due to a higher sucrose%. In that season, applying the first (traditional)
regime increased W.U.E. by 25.00 and 2.36% compared with the second and
third regime, respectively.

The results indicated clearly that prolonging irrigation intervals in the
traditional regime is advisable to save considerable amount of water and to
increase W.U.E.

It was indicated that in the first regime, one cubic meter of water
produced 1.18 and 1.30 kg sugar in the two successive seasons. With the third
regime, one cubic meter of water produced 1.30 and 1.27 kg sugar in the first
and second season, respectively. On the other hand, in the second regime with
its higher consumptive use of water, one cubic meter of water produced only
1.01 and 1.04 kg sugar in 1994/1995 and 1995/1996 season, respectively.

The present resulls are in general agreement with those reported by
Yasin ef al. (1990) who found that W.U.E. increased with an increase in soil
moisture stress. Also, Prasad et al. (1991) found that W.U.E. decreased with
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increased irrigation frequency. The results are also in general agreement with
those obtained by Khalil (1995) who found that higher values of W.U.E.
were gained from medium irrigation intervals at 1.0 accumulation pan
evaporation intervals, whereas the prolonged irrigation intervals or frequent
irrigation intervals beyond 1.0 accumujation pan evaporation treatment
resulted in decreasing the values of W.U E. with faba bean crop.

2. Effect of N fertilizer level:

The results presented in Tables (24 and 25) showed that the application
of 180 kg/fed produced the highest W.U.E. in both seasons when W.U.E. was
calculated either on cane or sugar basis. The lowest W.U.E. was recorded
with the highest N level, i.e. 240 kg/fed

Increasing the N level from 120 to 180 kg/fed increased W.U.E. by
4.85 and 6.70% in the first and second season, respectively when the efficincy
was based on cane yield. Similarly, when W.U.E. was calculated on sugar
yield basis, increasing N level from 120 to 180 kg/fed increased W.U.E. by
2.60 and 8.40% in the two successive seasons.

Increasing N level to the highest level (240 kg/fed) produced the lowest
W.U.E. based either on cane or sugar yield in both seasons.

It could be concluded that the medium N level (180 kg/fed) was the
optimum N level for plant cane yield when sugar cane was planted in the
summer season. The results are mainly due to the effect of N on cane yield.

The results are in agreement with those obtained by Kanwar et al.
(1989) and Prasad et al. (1991).

3. Effect of planting density:

Results presented in Tables (24 and 25) showed that increasing the
planting density by growing double drills increased W.U.E. in both seasons.

Based on cane yield, double drills increased W.U.E. by 5.01 and
3.23% in 1994/1995 and 1995/1996 growing season, respectively. The
increase in W.UE. based on sugar yield by planting double drills was 1.75
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and 8.77% in the first and second scason, respectively, compared with
planting L.5 dniil.

It could be concluded that increasing the planting density increased
W.U.E. as a result of increasing cane yield.

Results reported by Salib (1991) showed that thin planting of sesame
reduced W.U.E. and the moderate density of 168000 plants/fed produced the
highest W.U.E.

It could be concluded that reducing the amount of applied water by
prolonging irrigaticn intervals at 14 days in Summer, 21 days in Spring and
Autumn and 28 days in Winter, combined with the application of 180 kg
N/fed and growing sugar canc with double three-budded setts (50400
buds/fed) recorded the highest W.U.E. in both seasons, being 13.10 and 11.30
kg cane/one cubic meter in 1994/1995 and 1995/1996 season, respectively.
This treatment achieved the maximum W.U.E. and one cubic meter produced
1.48 and 1.54 sugar in the first and second season, respectively.




SUMMARY

WATER REQUIREMENTS FOR SUGARCANE UNDER
DIFFERENT LEVELS OF NITROGEN FERTILIZER

Two field experiments were conducted at Shandaweel Research Station
(Sohag governorate) in Upper Egypt in the two successive growing seasons of
1994/1995 and 1995/1996 to study the effect of some irrigation regimes, N
fertilizer levels and planting densities on yield and quality of sugarcane.

Each experiment included 18 treatments which represent the
combination between three irrigation regimes, three N levels and two planting
densities.

The levels of studied factors were as follows:

I- Irrigation Regimes:

1- Traditional irrigation regime followed by cane growers [irrigation at
10-day intervals in Summer, 15-day intervals in Spring and Autumn
(Moderates), and 15-day intervals in Winter]. The plant cane crop was
supplied with a total of 23 irrigations during the whole growing season.

2- Irrigation at 7-day intervals in Summer, 14-day intervals in Spring
and Autwnn, and 21-day intervals in Winter. The plant cane crop was
supplied with a total of 28 irrigations during the whole season growing
season. ,

3- Imrigation at 14-day intervals in Summer, 21-day intervals in Spring
and Autumn, and 28-day intervals in Winter. The plant cane crop was
supplied with a total number of 17 irrigations during the whole growing
season.

I1. Nitrogen Fertilizer Levels:

1- 120 kg N/fed.
2- 180 kg N/fed.
3. 240 kg N/fed.




