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ABSTRACT

Three field experiments were performed at El-Mattana
Agricultural Research Station during 2005/2006 and 2006/2007
seasons (in two plant and first ratoon crops) to investigate the
effect of different levels of nitrogen (180, 210 and 240 kg N/fed)
and seeding rates (37800 and 50400 buds/fed) as well as their
combinations on yield and yield components of five sugarcane
varieties (G.T.54-9, Ph.8013, G.99-103, G.98-28 and (.84-47).
Split-split plot design with four replications was used. Sugarcane
varieties were arranged in the main plots, while seeding rates
were randomly distributed in the sub-plots and the sub-sub plots
were assigned for nitrogen fertilization levels.

Results indicated that the promising sugarcane variety was
G.99-193 which surpassed the other varieties in millable cane
height, diameter as well as cane and sugar yields.

Planting sugarcane using 50400 buds/fed resulted in higher
values of number of millable cane/m2, millable cane height, cane
and sugar yields/fed, while using 37800 buds/fed gave the thicker
millable canes. : '

Increasing nitrogen fertilization level up to 240 kg N/fed
increased number of millable cane/m2, millable height, diameter
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and cane and sugar yields. Applying 180 kg N/fed gave the
highest brix % and sucrose % in the first plant cane crop.

Under conditions of the present investigation, planting the
promising sugarcane variety G.99-103 by 50400 buds/fed and
fertilized with 240 kg N/fed can be recommended to obtain the
highest cane and sugar yields/fed. '

INTRODUCTION

It is known that sugarcane varieties and their nutritional status
are the corner stones for maximizing the recoverable sugar obtained
from the unit area. Many investigators pointed out the important role
of varieties in respect to their influence on yield and quality (El-
Geddawy et al 2003; Taha et al 2003; Azzazy, et al. 2005; Nassar et.
al. 2005, Bekheet 2006 and El-Shafai and Ismail 2006) who also
showed the variability among cane varieties in yield and quality traits.

Optimum seeding rate is a vital point to obtain high yield of
sugar cane. Many investigators reported that cane yield increases
when seeding rate increases to an optimal level (Shafshak et al. 2001;
Ahmed 2003; El-Sogheir and Mohamed 2003; El-Geddawy et al
2005 and Galal. 2008).

Nitrogen plays an important role in enhancing the meristemic
activity which contributes to the production of the high yield and the
best quality. Many investigations indicated to an evidence of nitrogen
role in improving all sugar cane characters (Altaf and Rehman 1998;
Mahender, ef al. 2002; El-Geddaw e al 2004; Tiwari ef al. 2004; El-
Sayed et af. 2005; Ali 2007 and El- Amir 2008).

The aim of the present work was to determine the optimum
seeding rate and nitrogen level for five sugar cane varieties under
Upper Egypt conditions.

MATERALS AND METHODS

Three field experiments were performed at El-Mattana
Agricultural Research Station during 2005/2006 and 2006/2007
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seasons (in two plant and first ratoon crops) to investigate the effect of

different levels of nitrogen (180, 210 and 240 kg N/fed) and seeding

rates (37800 and 50400 buds/fed) as well as their combinations on
yield and yield components of five sugarcane varieties (G.T.54-9,

Ph.8013, G.99-103, G.98-28 and G.84-47). Nitrogen was added in the

form of Urea (46.5 % N) in two equal doses. In the two plant cane

crops, the first dose was applied after 60 days from planting, In the
first ratoon, the first N-dose was added after 30 days after harvesting
of the plant cane. The second one was added 30 days later, for both
plant and first ratoon crops. Planting dates were during the 1™ week of

March in the two seasons, while harvesting was done in the 2™ week

of March in both seasons. ‘

A split-split plot design with three replications was used.
Sugarcane varieties were arranged in the main plots, while seeding
rates were randomly distributed in the sub-plots and the sub-sub plots
were assigned for nitrogen fertilization levels. Plot area was 42 m’
inchuding six ridges of one meter apart and seven meters in length. All
plots received normal recommended agronomic practices for the
growing sugarcane crop.

Recorded data:

At harvest, the following characters were determined:

1. Number of millable cane/m’.

A sample of twenty millable canes from each treatment was randomly
taken to determine the following characters:

2. Millable cane height (cm) was measured from soil surface up to the top
visible dewlap.

3. Millable cane diameter (cm) was measured at the middle part of stalks.

4. Brix percentage In cane juice was determined by using "Brix
Hydrometer" according to the method described by the chemical control
Lab of the Sugar and Integrated Industries Company {Anonymous, 1981).

5. Sucrose percentage in cane juice was determined using "Saccharemeter”
according to A.O.A.C. (1995).
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6. Sugar recovery percentage was calculated according to the equation
described by Yadave and Sharma (1980):
Sugar recovery % = [sucrose % - 0.4(brix % - sucrose %)] x 0.73.
7. Cane yield (ton/fed) was calculated based on plot area.
8. Sugar yield (ton/fed) was estimated as follows:
Sugar yield (ton/fed) = cane yield (ton/fed) x sugar recovery %.
The collected data were statistically analyzed according to
Snedecor and Cochran (1981).

RESULTS AND DISCUSSION
Number of millable canes/m’:

Data in Table 1 reveal that tested sugarcane varieties
significantly differed in number of millable canes/m’” in the plant and
first ratoon crops. The highest number of millable canes/m’ was
produced by G.84-47 variety in the two plant and first ratoon crops.
The superiority of this variety in this trait may be genetically
controlled and is reflected in its capacity in producing more tillers
and the increase in their survival till harvest compared to the other
varieties. These finding are in agreement with those obtained by
Taha et al/ (2003) and Nassar et. al. (2005) who found significant
differences among the tested varieties in number of millable
canes/m’.

Table 1 also shows that increasing seeding rate was
accompanied by a significant increase in the number of millable
canes/m®. The highest number of millable canes/m” was obtained by
planting 50400 buds/fed. This result could be attributed to the
increase in the number of buds per unit area which reflected in
increasing the number of shoots, consequently increased millable
cane number. Similar results were obtained by Ahmed (2003) and
El-Sogheir and Mohamed (2003) who found that planting sugarcane
using 50400 buds /fed had
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Table 1:Number of millable cane /m® of the five sugarcane varieties as affected by seeding rates and
nitrogen levels

1" plant crop 2" plant crop 1* Ratoon crop
Seeding rates
Varieties buds/fed. Nitrogen levels Kg N / fed
180 | 210 | 240 | Mean] 180 | 210 | 240 |Mean| 180 | 210 | 240 | Mean
¢.T. 54-9 37800 T1.95 | 13.00 [ 1418 [ I3.04 { 12.67 | 13.67 { 14.67 | 13.67 | [2.00 | 1433 [ 15.67 | 14.00 |
o 50400 12.67 | 1433 1 16.28 [ 1443 | 1367 | 16.33 | 14.00 | 14.67 | 12.67 | I3.33 | 1567 | 15.89
' ean 12.31 [ 13.67 | 1523 [ 13.74 [ 13.17 | 15.00 | 14.33 [ 14.17 | 12.33 | 14.83 | 17.67 | 14.94
PH 8013 -~ 37800 1200 | 132471433 [ 13191 1233 [ 1333 [ 1400 [T322 [ 1167 [ 1333 | 1533 [ 3. M4
50400 1224 11390 [ T5.00 [ T3.71T [ 13.67 [ 1300 [ 1533 1 1400 | 13.007| 1400 [ 15.67 | 14.22
ean 2.12 113,57 | 14.67 | 13.45 | 13.00 | 13.17 | 14,67 | 13:61 { 12.33 | 13.67 | 15.30 | 13.83
G. 99-103 | 37800 1.00 | I300 | I3 A3 [ 1248 [ 11.67 7 12.00 | 1267 | 17211 | 11.00 ] 13.67 | 14.67 | 13.11
o 400 284 1 13.05 [ 1405 { 33T 1233 [ 1233 [ 13.67 | 1278 113.67 | 14.33 [ 16.00 | 14.67
Mean 11,92 [ 13.027 [ 13.74 | 12,89 ['12.00 ] 12,17 | 13.17 [ 12.44 ] 12.33 | 14.00 | 15.33 | 13.89 |
G. 98-28 37800 1257 [13.76 | 1433 [ 1355 T12.33 [ 12.67 | 1333 | T2.78 [ 14.00 ] 15.00 ] 16,67 | 15.22
- 50400 12.67 1 14.05 | 13.00 [ 13.90 | 1233 [ 1233 [ 14.00 | 1289 [ 1533 [ 1633 17.67 | 16.44
' Mean 12.62 | 13.90 | 14.67 | 13.73 |'12.33 | 12.50 | 13.67 [ 12.83 [ 14.67 [ 15.67 | 17.17 | 15.83
G. 84-47 37800 12.76 | 14.00 | 15.24 [ 14.00 | 13.00 | 14.00 { 1433 T 13.78 | 14.00 | 15.67 | 17.00 | 15.56
: 50400 - 13.43 | 14.67 | 15.83 [ TAR4 { 13331 13.00 | 17.33 1 15322 [ 14.67 | 16.33 | 18.67 | 16.56
Mean 13.09 [ 14.33 (1554 [ 1432 | 13.17 [ 14.50 | 1583 | 14.50 | 14.33 | 16.00 | 17.83 | 16.06
Mean of 37300 12.06 { 13.40] 1430 [ 13.25 { 1240 | 13.13 | 13.80 | 1307 [ 12.33 [ 14.40 | 15.87 { 14.27
Seeding 50400 1277 1 14.00 { 13.23 | 14.00 | 13.07 | 1380 | 14.87 | 13.91 [ 13.87 | T5.27 [ 17.53 | 15.36
Mean 12.41 [ 13.70 | 14.77 12.73 | 13.47 | 1433 13.20 | 14.83 [ 16.70
LSD at 0.05 level
Sugar cane varieties (V) 0.47 0.82 - 1.48
Seeding rates (S) S S S
Nitrosgen levels (N ) 068 1.09 188
vX 0.48 0.92 1.51
VXN 1.52 243 3.62
NXS 0.96 1.54 2.29
VXSXN 2.15 343 5.12
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significantly higher values of millable cane number/m compared
with 37800 buds/fed.

Increasing nitrogen fertilization levels from 180 up to 240 k%
N/fed increased significantly the number of millable canes/m
compared to the other N levels in the 1% plant crop. This result may
be due to the role of nitrogen in enhancing the merismic activity of
plant tissues which contributes to the production of new organs. as
well as to the role of nitrogen in'stimulating the metabolic activity in
plants contributing to the increase in metabolites which are used in
building up plant organs such as tillers. However, in 2™ plant cane
and first ratoon crops, the difference between 180 and 210 as well as
between 210 and 240 kg N/fed in number of millable cane was
insignificant, These results are agreement with those reported by El-
Sayed ef al. (2005) and Ali (2007) who reported that increasing N
levels increased the number of millable cane/m?.

It could be noted that the number of millable canes/m’
responded significantly to all possible interactions in the two plant
and first ratoon crops. In the first plant and ratoon crops, planting
sugar czae variety G.T. 54-9 by 50400 buds/fed with the apph.,ation
of 240 kg N/fed produced the highest number of millable canes/m’
(16.28 and 19.67), respectively, while the highest numbers of
millable canes/m” (17.33) in second plant crop was obtained from G.
84-47 variety when planted with 50400 buds/fed and fertilized with
240 kg N/fed.

Millable cane height:

Data in Table 2 show that the examined sugarcane varieties
differed significantly in millable cane height in both seasons.
Sugarcane variety G.99-103 showed the superiority over the other
varieties in this trait. These results may be due to genetic differences
among cane varieties in the number of internodes and/or in the length
of the internode itself. These results are in line with those obtained
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Table 2: Millable cane height (cm) of the five

nitrogen levels.

sugarcane varieties as affected by seeding rates and

Varicties | Seeding 1* plant crop 2™ plart crop 1* Ratoon crop
bul:st/?séd. Nitrogen levels Kg N / fed
180 | 210 | 240 {Mean | 180 | 210 | 240 |Mean | 180 | 210 | 240 | Mean
GT 540 | 37800  [307.33]316.67]325.67316.56|272.50]292.50298.50|287.83 [292.67[ 302.33 ] 308.00 | 301.00
s 50400 3178731900 327.67 321 4429750 258.00 [ 208 3501 298.00 ] 299.331306.00 312.67 | 306.00
Mean 312.50317.83)1326.67]319.00) 285,00 295.25 1298.501292,92 | 296.00 | 304.17 | 310.33
PH 8013 37800 293.001295.331313.671300.671264.501276.331295.00{278.611283.331298.67[302.67294.89
50400 99.331304.001320.67(308.00{ 298.50(304.301313.50 [305.501291.331300.00 [ 317.331302.89
Mean 206.17]299.67[317.17 304,33 1281.50]290.42 | 304.25[292.06 | 287.33 | 299.33 | 310.00
G. 99103 37800 |336,33[340.67(350.00342.33[295.00]315.331325.00{311,78[311.67]317.00[339.67|322.78
) 50400 [339.33341.37354.37345.00) 320,00 323.67 1 326.50 1 323.35 | 314.00| 331671 350.00 | 331.85
Mean 337.83{341.00]352.17; 343.67 | 307.50 1 319.50 | 325.75| 317.58 | 312.83)324.33 | 344.83
G.98-28 37800 |284.3312935.67 1306.672595.561264.00]291.671318.67[291.441307.67[317.33[325.67(316.89
) 50400  [28733(301.331318.00(302.22]302.33]306.38[321.00300.90|312.00]319.331336.33[322.56
Mean 285.83]208.50]312.33298.89]283.17]299.02 | 319.83[300.67 | 309.83 | 318,33 | 331.00
G. 84-47 37800 288.001294.001304.00]295.33 | 282,67 | 290,65 | 305.00[292.77] 291,33 301.33[324.00| 305.56
) 50400 20333 | 302001 316.33 | 305.891 308.33 309,671 33838 [ 313. 791 30433130733 1320.00 [ 310.36
Mean 290.67 [ 298.00[310.17]299.61 [295.50 | 300.16 [ 321.69 | 305.78 [ 297.83 [ 304.33 { 322.00
Mean of 37800 301.807308.471320.00[370.09275.731293.30308.43 [ 292.49297.33[307.33[320.00] 308.22
Seeding 50400 [307.40(313.337327.40[316.11[303.33|308.44|319.58311.1Z1304.20| 312.87 | 327.27] 314.78
Mean 304.60}311.00]323.70 290.53 1300.87]314.00 300.77]310.10!323.63
LSD at 0.05 Jevel
Sugar cane varieties (V) 5.33 13.32 4.04
Seeding rates (S) 8 S 8
Nitrogen levels (N ) 5.72 11.68 6.13
VXS 7.91 NS 4.44
VXN 12.80 26.12 13.70
NXS 8.10 16.52 8.67
VXSXN 18.10 36.94 19.38
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by Azzazy, et al. (2005) and Galal. (2008) who found significant
differences among the tested variéties in millable cane height.

Results revealed that the height of millable cane increased
consistently and significantly as seeding rates was increased up to
50400 buds/fed in the two plant and first ratoon crops. Height of
millable cane increased remarkably by 1.94, 5.69 and 2.13 % with
increasing seeding rate from 37800 to 50400 buds/fed, in 1%, 2™ plant
cane and 1" ratoon crop, respectively. These results may be due to that
the competition among plants that grown under the high dense
population, -for the environmental factors such as solar radiation,
which led to more elongation than those grown under less dense
plantation. Similar results were reported by El-Sogheir and Mohamed
(2003) and El-Geddawy ef al. (2005) who found that sowing rate of
50400 buds/fed recorded the highest values for millable cane length.

Increasing nitrogen fertilization level from 180 up to 240 kg
N/fed increased significantly millable cane height in the two plant and
first ratoon crops. This result may be due to the role of nitrogen in the
division .of stalk cells. These results are in harmony with those
obtained by Ahmed (2003 and Nassar et al. (2005) who found that
millable cane height increased by increasing nitrogen levels up to 240
kg/fed. _ _
Millable cane height was significantly affected by the
interaction among the three studied factors in there crops except the
interaction between varieties and seeding rates in the 2™ plant crop. In
the 1* plant and ratoon crops, planting sugarcane variety G.99-103 by
50400 buds/fed with the application of 240 kg N/fed produced the
tallest millable canes ,while the tallest millable stalks in the 2™ plant
cane crop was obtained from G. 84-47 variety when it was fertilized
with 240 kg N /fed.
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Millable cane diameter:

Results in Table 3 pointed out a significant difference among
the studied varieties in the two plant canes and 1% ratoon crops.
Sugarcane (G.99-103 variety had the thickest stalks followed by
Ph.8013 variety in the 1%, 2" plant cane and the 1* ratoon crops. This
result may be due to that G.99-103 variety had more growth vigour.
Similar results were reported by Azzazy, et al. (2005) and El-Shafai
arid Ismail (2006}, who concluded that Ph.8013 cv. showed significant
- superiority in stalk diameter over the other tested varieties.

Results given in the same Table revealed that planting
sugarcane at 37800 buds/fed attained markedly thicker millable canes
in the two plant and first ratoon cane crops compared with 50400
buds/fed. This result may be attributed to the great inter-plant
«maetition for light and nutrients as well as mutual shading in case of
figher seeding rate. Similar results were obtained by El-Sogheir and
Mohamed (2003) and Galal (2008), who found that thicker millable
cane were produced significantly in case of planting sugarcane with
50400 buds/fed.

Millable cane diameter was significantly affected by nitrogen
fertilization levels in the 1® ratoon crop only. The highest value of
millable cane diameter was obtained from plants received 210 kg
N/fed compared with 180 and 240 Kg N /fed in the 1% ratoon crop.
This result may be due to the role of nitrogen in enhancing growth of
sugarcane plants and subsequently stalk diameter was increased.
These results are in agreement with those obtained by Ahmed (2003),
Nassar et. al. (2005), who reported that increasing nitrogen rate up to
240 kg N/fed increased the millable cane diameter.

Millable cane diameter was significantly affected by the
interaction among the three studied factors in the 1% and 2™ seasons
. exzept the combination between cane varieties and nitrogen levels in
“the 2™ plant canc crop. Overall, the thickest millable canes were
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Table 3: Millable cane diameter (cm) of the five sugarcane varieties as affected by seeding rates and
nitrogen levels

T

Varie ti-es 1* plant crop | 2" plant crop : 1* Ratoon crop

Secding rates
buds/fed. Nitrogen levels Kg N / fed

_ 180 | 210 | 240 | Mean | 180 | 210 | 240 |Mean | 180 | 210 | 246G | Mean
G.T. 54-9 37800 283 | 3.03 | 293 | 293 | 285 [ 279 | 2.76 | 2.80 | 2.52 | 275 | 2.33 | 2.60
50400 2951 295 | 285 [ 292 [ 776 | 277 | 266 | 273 [ 248 | 266 [ 251 | 2.35
Mean 280 299 | 289 [ 293 | 2.81 | 278 | 271 | 277 | 250 | 271 | 2.52 | 2.58
PH 5013 37800 3097 342 1 3.11 [ 311 [ 291 [ 298 | 293 1-2.94 [ 269 | 281 | 2.79 | 2.76
50400 3097 3010 | 307 | 30871397 297 V251 29T | 264 [ 273 | 27T | 269
Mean 3.09 ) 3.11 | 3.09 | 3.10 | 291 | 295 | 292 | 293 | 267 | 2.77 | 2.75 | 2.73
G. 99-103 37800 3.071 330 | 3.18 [ 3.19 | 3.08 T"3.91 [ 3.09 } 3.09 | 273 | 336 | 293 | 3.01
: 50400 3161 318 [ 318 | I A7 1301 | 313 [ 3504 [ 306 [ 260 | 283 1 270 [ 276
Mean 312 | 324 | 3.18 | 3.18 | 3.05 | 3,12 | 3.06 | 308 | 266 | 3.13 | 2.86 | 2.88
G. 98-28 37800 294 1 300 | 3.02 | 2,99 | 289 [ 307 | 294 [ 295 | 2.67 | 291 [ 2.60 | 2.73
50400 288 2386 | 283 | 785 | 28T 1 294 | 2751 283 | 272 1 275 | 2.58 | 768
Mean 291 [ 293 | 292 [ 292 | 285 ¢ 298 | 2.85 | 289 ;| 269 | 283 | 259 | 270
G. 84-47 37800 264 | 267 | 292 | 268 1 250 | 254 | 246 | 250 | 241 | 2,55 [ 249 | 2.48
50400 2711261 268 267 | 246 | 247 {242 | 245 1 236 | 251 | 246 | 244
Mean 268 | 264 | 270 | 2.67 | 248 | 251 | 244 | 248 | 2,39 | 253 | 247 | 2.46
Mean of 37800 292 3.02 | 299 [ 298 | 285 | 289 | 2.84 | 286 [ 260 | 287 | 267 | 2.72
Seeding 50400 296 294 17297 | 354 | 279 | 284 | 276 | 280 j 256 | 271 | 261 | 763

Mean 294 | 298 | 2.96 - 282 | 287 | 280 - 258 | 2.79 | 2.64 -
LSD at 0.05 level
Sugar cane varieties (V) ’ 0.04 0.04 _ 0.04
Seeding rates (S) S S 5
Nitrogen levels (N ) N.§ : N.§ 0.07
VXS 0.04 0.08 ' 0.04
VXN 0.09 N.S 0.15
NXS Q.03 0.08 0.09
VXSXN 0.12 0.19 0.21
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obtained from (G.99-103 variety when it was planted by 37800
buds/fed and fertilized with 210 kg N/fed.

Brix percentage:

7 Data in Table 4 exhibited statistical differences in brix %
- ong the studied cane varieties. It was found that G.T.54-9 variety
zuve the best values followed by G.84-47 in the 1¥ plant and ratoon
crops, while Ph.8013 variety gave the highest brix % followed by
(.84-47 in the 2™ plant crop. These results may be due to the
differences in growth reaction to the surrounding environmental
conditions prevailing during the formation of soluble solids in plants.
Differences between sugarcane varieties were reported by Ahmed
(2003), who found statistical differences in Brix % among the studied
cane varieties.

Seeding rates had no significant effect on Brix % in three cane
crc..:. This is in harmony with that obtained by Shafshak et al. (2001),
whe indicated that Brix % was not affected by the examined jianting
densities.

Brix % was significantly affected by nitrogen fertilization
levels in the 1¥ plant cane crop only. The highest values of brix % was
obtained from plants fertilized with 180 kg N/fed. This results may be
due to the fact that nitrogen increases the vegetative growth of plants
and consequently resulted in more metabolites required for the
formation of soluble solids. These results are in agreement with those
of Altaf-ur-Rehman and Said-Rehman (1998), who noticed that Brix
% decreased with increasing N rates

.Data in Table 4 show that brix % was significantly affected by
the interaction between varieties and nitrogen levels in the two plant
cane crops as well as the interaction between N levels and seeding
rates, in the 1% plant cane crop. Moreover, the effect of sugarcane

___varieties x seeding rates and N levels on brix % was significant in the
in ‘iwe seasons. The highest value of brix % was recorded by
sugarcane G.T.54-9 variety, Ph 8013 and G. 84-47 planted by 50400
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Table 4 : Brix percentage of the five sugarcane varieties as affected by seeding rates and nitrogen

levels
Varicties| Seeding 1* plant crop 2"¢ plant crop 1" Ratoon crop
e . Nitrogen levels Kg N / fed
180 210 240 Mean | 180 210 240 Meap | 180 210 240 Mean
G.T. 54-9 37800 2138 2178 2203 21.73 | 21.12 2046 Z1.61 21.06 | 21.09 20.97 Z21.04 21.04
Tt 50400 2225 2137 2202 2188 21.01 2155 21.26 21.27]2194 21.69 21.43 21.68
Mean 21.82 21.58 22.03 21.81 [ 21.07 21.00 2143 211712152 21.33 21.23 21.36
PH 8013 37800 21.09 2112 2076 2099 | 2141 2201 21.65 21.69 | 20.01 21.00 2173 2091
50400 2091 20.89 20.98 20.93 | 20.93 22.08 21.72 - 21.58 | 21.05 20.11 21.09 20.75 |
Mean 21.60 21.01  20.87 2096 | 21.17 2205 21.69 21.63 | 20.53 20.55 21.41 20.83
G.99.103] 37800 [ 2133 2125 2092 2107 ] 20.72 20.87 21.56 21.05 | 20.39 2042 20.18 20.33
) 50400 2176 21,48 2091 2138 | 2l.64 21.78 21.84 21.78{ 2020 2030 19.88 20.13
Mean 21.56  21.36 20,91 21.28 | 21.18 2132 21.70 21.40 | 20.29 J0.36 20.03 _ 20.23
G. 9828 37800 2194 2085 2110 2130 [ 21.21 21.28° 20.65 21.05 | 20.60 20.52 20.58 20.57
B 50400 21.52 20,93 2095 211312075 21.02 2093 20.90 ] 21.27 20.75 20,55 20.85
Mean 21.73  20.89 21,03 2122 20.98 21.15 20.79 20.97 | 20.93 20.63__ 20.56_ 20.71
G. 84-47 37800 | 21.64 2149 21.31 32153 | 20.87 2206 21.54 21492030 31.29 2Z21.07 20.89
‘ 50400 2205 2126 22.03 217812176 2091 21.84 2151 ) 21.55 2134 2203 21.64
Mean 21.85 21.37 2177 21.66 | 21.32 21.48 21.69 21.50 1 20.93 2131 21.55 21.26
Mean of 37800 2148 721307 21.26 2135 | 21.07 Z21.34 21.40 21.271 2048 20.84 20.92 20.75
Seeding 50400 21,70 21.18 2138 21.42]21.22 2147 21.52 2140 21.20 20.84 2099 21.01
Mean 21.59 21.24 2132 21.14 21.40 2146 20.84 20.84 20.96
LSD at 0.05 level ' :
Sugar cane varieties (V) 0.64 0.53 0.74
Seeding rates (S) N.S N.S N.§
Nitrogen levels (N ) 0.33 N.S N.§
VX Sg N.S N.§ NS
VXN 0.74 0.81 N.8
NXS 0.47 N.S N.S
VXSXN 1.05. 1.15 1.68
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buds/fed with the application of 180, 210 and 240 kg N/fcd in the 1%,
2™ plant canes and 1™ ratoon crop, respectively.
Sucrose percentage

Results in Table 5 show that evaluated sugarcane varicties
significantly differed in sucrose% in the three cane crops. In the 1%
~ plant crop cane, G.84-47 variety produced the highest sucrose %.
Sugarcane Ph.8013 variety produced the highest values of this trait in
the other two crops. The variation among varieties in sucrose % could
be attributed to their gene make-up. Differences among cane varicties
in sucrose % were also reported by Azzazy, et al. (2005) and Bekhect
(2006) who found that sugarcane varieties differed significantly in
sucrose %. - '

Data in the same table revealed that sucrose % was
significantly affected by seeding rate in the 1* ratoon crop only. The
highest value of this trait was obtained from sugarcane planted at rate
of 50400 buds/fed. These results are in agreement with those obtained
by El-Sogheir and Mohamed (2003), who indicated that higher values
of sucrose percentage were significantly obtained by planting
sugarcane at 50400 buds/fed.

Sucrose percentage was significantly affected by N fertilization
levels in the 1% season only. Increasing the applied N dose from 180 to
210 and to 240 kg N/fed decreased sucrose % by 0.52 and 0.61 %.
This reduction may be due to that increasing N level increased water
retention in the plants and hence decreased sucrose determined as a
percentage. Also, it may be due to that nitrogen increases top growth
and consequently decreases the rate of stored sucrose and/or synthesis
in plant tissue. In addition, the positive correlation between nitrogen
and moisture content in plant tissue, i.e. the increase in nitrogen
increases the moisture content of such tissue, which leads to a dilution
of sucrose in plant tissue and consequently reduces its content. Similar
results were obtained by Tiwari et al. (2004) and Nassar ef al. (2005),
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Table 5: Sucrose percentage of the five sugarcane varieties as affected by seeding rates and nitrogen

levels
: st nd st
Seeding 1% plant crop 2"" plant crop 1* Ratoon crop
Varieties hul;rst/‘;': d. Nitrogen levels Kg N / fed
180 210 240 Mean] 180 210 240 Mean| 180 210 240 Mean
G.T. 54-9 37800 | 17.99 17.15 18.11 17.75 | 1835 1665 1843 17.81 1 1835 17.16 18,09 17.87
e 50400 1891 1712 1692 1765 16.37 .1697 17.58 16.97 | 18.67 17.20 13.34 18.07
Mean 1845 17.i14 _17.52 17.70 | 17.36 1681 18.00 17.39 | 1851 17.18_18.22 17.97
PH 8013 37800 (. 16.61 17.29 1721 17.04 | 17.54 1854 1775 17.94 | 17.04 T17.12 17.61 17.26
' 50400 1738 1712 1737 172911773 1811 1684 17.56 | 18.88 . 19.88 1790 18.89
Mean 17.00  17.21 17.29 1716 | 17.64 18.32 17.29 17.75 | 17.96 18.50 17.76 18.07
G. 99-103 37800 |.1694 17.12 16.11 16.72 | 1784 17.51 1820 17.72 | I6. 08 17. 16.98
: 50400 1719 17.63__16.70 17.17{ 17.82 17.03 18.11 17.66 | 17.35 16.71 1698 17.02
Mean 17.07 17.38 16.41 1695 | 17.63 17.27 18,16 17.69 | 1698 16,89 17.12 17.00
G.93-28 37800 | 1738 16.36 1681 1692 | 1683 1647 1664 16.65 | 17.03 17.05 1666 16.91
. 50400 1844 1692 16.80 17.39 ) 1623 1694 1640 16.52 ; 1728 1729 17.15 17.24
Mean 17.91 16,74 16.81 1015 | 16.53 16.71 16,52 16.59 | 17.16 17.17 16.91_ 17.08 |
G. 84.47 37800 | 10.08 18.09 17.65 1827 ] 1648 1874 17.36 17.68 | 17.82 17.75 163 17.73
. 50400 18.09 1782 1826 18.06 | 17.07 1558 17.88 16.84 | 18.25 1813 17.39 17.92
Mean 1859 17.95 17.95 18.i6 | 16.76 17.16 1787 17.26 | 18403 1794 1i7.81 17.83
“Mean of 37500 1760 17.24 T17.17 17.34 | 17.32 17.58 17.78 17.56 | 1737 17.23 1745 17.35
Seeding: 50400 18.00 1732 1721 17.81 ) 17.05 1693 17.36 17.11 | 18.09 17.84 17.55 17.83
~ Mean 17.80 17.28 17.19 - 17.18 1725 17.57 - 17.73 1754 17.50 -
LSD at 6.05 level
Sugar catie varieties (V) 0.89 .13 0.74
Seeding rates (S) N.S N.§ S
Nitrogen levels (N ) 0.44 N.S N.S
VXS N.8 N.S 0.87
VXN (.98 N.S N.S
NXS 0.62 0.81 N.S
VXSXN 1.38 1.80 NS
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who revealed that increasing nitrogen level up to 240 kg N/fed
decreased sucrose percentages.

Sucrose % was significantly affected by the interactlon between
varieties and seeding rates in the 1¥ ratoon crop, as well as by the
interaction between varieties and nitrogen levels on in the 1* plant
crop, while the effect of interaction between nitrogen levels and
seeding rates was significant in the 1% and 2™ plant cane crops. The
2" order interaction was significant in the two plant cane crops.
Overall, the maximum sucrose % was obtained from G.84-47 variety
when fertilized with 180 and 210 kg N/fed and planted by 37800
buds/fed in 1% and 2™ plant cane crops, respectively.

Sugar recovery percentage: '

Data in Table 6 show significant difference in sugar recovery%
among the examined sugarcane varieties, with the superiority of G.84-
47, in the 1% plant crop, as well as Ph.8013, in the 2™ plant and 1%
ratoon crops, respectlvely Also, G.99-103 variety gave the highest
sugar recovery%, in the 2™ plant cane crop. These results are probably
due to higher sucrose% recorded by G.99-103 and Ph.8013 {Table 5).
Varietal differences in this trait were also found by Azzazy, et al.
(2005) and El-Geddawy et al (2003), who reported that sugarcane
G.T.54-9 wvariety surpassed G.85-37 wvariety in sugar recovery
percentage.

Nitrogen fertilizer levels and seeding rates had no significant
effect on sugar recovery % in the two plant cane and first ratoon crops.
Similar results were given by El-Geddawy et af (2004) who showed
that sugar recovery % was insignificantly influenced by nitrogen
fertilization. Also, Ahmed (2003) revealed that sugar recovery % was
insignificantly affected by the seeding rates

Sugar recovery % was not significantly affected by the
interactions among the studied factors, in the two plant cane and 1%
ratoon crops, except that between sugarcane varieties and N levels, in
the 1% plant crop and the interaction of seeding rates x N levels, in the
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Table 6: Sugar recovery percentage of the hve sugarcane varieties as affected by seeding rates and
nitrogen levels i ‘

1¥ plant crop ‘l 2% plant crop 1* Ratoon crop
Seeding rates ‘

buds/fed.

Varieties

Nitrogen levels Kg N / fed

180 310 240 Mean ] 180 210 240 Mean| 180 210 240 _Mean
G.T. 54-9 37800 T215 I1.18 12.08 11.80 | 12.539 I1.03 1233 12.05] 12.59 1141 1234 1212
- 50400 12.83 1126 10.86 11.651 10.60 11.05 11.76 11.13 ]| 12.68 11.25 12.49 12.14
Mean 12.49 11.21 1147 11.72 | 11.59 11.05 12.14 11.59 | 12.64_11.33 12.42_ 12.13
PH 8013 37800 T0.81 11.31 11.53 11.28 | 11.68 12.52 1182 12.01| 11.57 11.37 11.65 1133

50400 1166 1140 11.63 11.56 | 12.01 12.06 10.86 11.64 | 13.15 1445 12.13 13,25 |
Mezan 11.24  11.45 11,58 1142 | 11.84 12.29 11.34 11.83 | 12.36 12.91 11.89 12.39
G. 99-103 37800 11.08 1129 10.35 10.91 | 11.77 11.80 1231 1196 | 11.02Z 1149 I1.74 11.42
. 50400 11.21 11,75 10.97 11.31 [ 11.90 11.05 12.14 11.69 | 11.84 1i.15 11.55 11.5%

~Mean 1015 1152 10.66 1111 [ 11.83 11.42 12.32 11.83 | 11.43 1132 _11.65 1147

TG esas] 27800 | 1136 1083 I1.02 1L07 [I1L0OI 1061 1098 10.87 | 1139 1143 1102 11.28
' 50400 ! 1256 1118 11.06 11.60 | 10.52 11.18 10.65 10.78 | 1145 11.61 11.53 11.53
Mean 11.96 1101 _11.04 11.34 | 10.77_10.90 10.81 1083 | 1142 1152 1127 114l

il e 13 2T 1174 12.38 [ 1071 1271 1196 1179 [ 1228 1197 T186 12.02
: 50400 | 12.05 12.01 1223 1209 | 11:09 981 11:89 10.93 | 1236 1230 1134 12.00

Mean 12,61 1211 11,98 1224 | 10.90 11.26 11.93 11.36 | 12.32 12.11 11.60_ 12.01 |
Mean of 37800 1072 1140 .34 1149 | 11.53 T1.74 1192 1074 | 1177 1152 1172 11.67
Seeding 50400 1206 11.52 1135 11.64 | 11,22 11.03 1146 11,24 | 1230 12.15 11.81 12.09
' Mean 11.89 1146 11.35 11.39 11.38 11.69 1203  11.84 11.77

LSD at 0.05 level

Sugar cane varieties (V) 1.04 1.62 0.67
Seeding rates (S) N.S N.S N.S
Nitrogen levels (N ) N.S N.§ N.S
VX Sg N.§ N.S N.S
VXN 1.24 N.§ N.S
NXS N.§ 0.78 N.S
VXSXN 1.75 1.74 297
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2™ plant crop, as well as the interaction among the three factors, in the
three seasons. Overall, the highest sugar recovery % was obtained
from G, 84-47 variety, when it was planted by 37800 buds/fed and
sappiied with 180 and 210 kg N/fed, in the 1™ and 2™ plant crops,
'ev;?::twely In the 1% ratoon crop, the highest sugar recovery %
obtained by planting sugercane Ph.8013 variety at 3780{ ~ddsifed
with the application of 210 kg N/fed.
Cane yield: :

" Data in Table 7 reveal . 51gn1ﬁcant differences among the
studied sugarcane varieties in cane yield in the two plant cane and the
1*¥ ratoon crops. Sugarcane G. 99-103 variety produced the maximum
cane yield, in the two plant and 1" ratoon cane crops. These results
could be attributed to higher values of millble cane height and
diameter (Tables 2 and 3). The effective role of varieties on cane yield
was also reported by Ahmed (2003) and Azzazy et al. (2005) who
found that sugarcane varieties differed significantly in cane yields.

Data in the same table indicated that planting sugarcane using
50400 buds/fed increased cane yield significantly by 5.8 % aver that
resulted from 37800 buds/fed, in the 1* plant cane crop. Ti::x: results
could be probably due to that using 50400 buds/fed gave more
millable cane/m” at harvest (Table 1) and consequently gave higher
cane yield/fed. These results are in harmony with those obtained by
El-Geddawy ef al (2005), who declared that planting cane with
50400 buds/fed recorded the maximum cane yield.

Cane yield was significantly affected by nitrogen fertilization
levels in both seasons. Fcrtlllzmg 240 kg N/fed resulted in the highest
cane yield, in the 1%, 2" plant cane and 1 ratoon crops. These results
can be explained through the fact that nitrogen has a vital role in
building up metabolites, activating enzymes and carbohydrates
accumulation which transferred from leaves to developing stalk which
in turn enhanced stalk length and diameter and finally canz yield per
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Table 7: Cane yield (ton/fed.) of the five sugarcane varieties as affected by seeding rates and nitrogen

levels
Varieties ' 1" plant crop 2" plant crop J 1* Ratoon crop
Seedin
rates buds/fed. Nitrogen levels Kg N / fed
180 210 240 Mean] 1380 210 240 Mean | 180 210 240 Mean
G.T. 549 37800 4900 3347 60.73 54.40 [ 31.60 4413 3333 40.76 | 49.53 37.33 6660 57.82 |
T 50400 49.33  63.33 65.00 59.22 { 52.13 47.87 50.07 $0.02 [ 57.20 5927 6993 62.13
Mean 49,17 58.40 6287 5681 | 51.87 46.00 51.80 49.89 | 53.37 58, 30 68.27 9. 98
PH 8013 37800 5430 61.727 68.13 61.401 4533 58733  50.00° 51.56 | 50. 7.1 0.
) : 50400 6060 64.27 69.53 64.80 { 50.53 . 50.73 58.07 53.11 | 57.60 64, 73 68.44 63, 59
: Mean 57.70 _62.77 68.83 63.10 | 49.03 54,53 54.03 52.83 | 54.13 _64.43 _67.79__ 62.12
C. 99-103 37800 63.87 73.97 83.53 73,79 | 5833 6687 0G/.67 64.29 | 64.67 7693 78.33 73.31
i 50400 71.87 80.40 8500 79.09 ) 60.67 66.73 77.40 68.27 | 75.80 77.43 78.83 77.36
Mean 67.87 7718 84.17 7644 | 5950 6680 7253 66.28 | 70.25 77.18 78.58 75.33
G.98-28 37800 68.67 71.00 72.00 70.86 | 4287 3927 5347 S51.87 | 60.2Z7 63.13 6727 63.56
: 50400 70.20 7047 73.07 71.24 | 4593 58320 42.50 48.88 57.80 64.87 68.83 63.83
Mean 69.43 _70.73__72.53__70.90 | 44.40 _58.73 37.98 50.37 | 59.03__ 64.00_ 068.05 63.69
G. 84-47 378060 45777 5847 35973 54.66 { 34.87 4477 5460 44.58 | 60.47 6653 68.80 6527
- 50400 56.07 59.27 60.80 58,71 [ 51.00 51.67 5600 52.8% ! 66.40 67.80 69.53 67.91
) ean 50.92 58.87 60.27 56.68 | 42,93 47.97 55.30 48.73 | 63.43  67.17 6917 66.59
Mean of 37800 36.42 03.63 0883 62.96 | 4740 54.57 155.85 52.61 | 37.12 063.61 ©69.63 64.12
Seeding 50400 ! 61.61 6755 7068 66.61 | 52.05 35504 56.81 54.63 (6296 66.82 71.12 6697
Mean 59.02  65.59 69.75 4973 54.81 56.33 60.04 66,22 7037
LSD at 0.95 level ‘
Sugar cane varieties (V) 233 7.49 584
Seeding rates (S) S N.8§ N.8
Nitrogen levels (N ) 1.72 6.15 5.36
VX Sg 228 N.S N.S
VXN 384 N.S 11.98
NXS . 243 8.69 7.58
VXSXN 5.43 19.44 16.95
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unit area These result are in agreement with those obtained by
Mahender, et al. (2002) and Ali (2007), who found that increasing N
level up to 310 kg N/fed produced the maximum cane yield.

Data shown in Table 7 indicate that cane yield was significantly
affected by the 1* and 2™ order interactions in the both seasons,
except that between varieties and seeding rates in the 2" plant and 1*
ratoon cane crops, and that between varieties and nitrogen levels, in
the 2 plant cane crop. Overall, the maximum cane yield was obtained
by planting sugarcane G.99-103 variety by 50400 buds/fed and
fertilizing it with 240 kg N/fed in both seasons.

Sugar yield

Data in Table 8 indicate that the tested sugarcane varieties
differed significantly in sugar yield in the three cane crops. Sugarcane
(G.99-103 variety surpassed G.T.54-9, Ph.8013, G. 98-28 and G 84-47
varieties by 1.35, 1.26, 0.45 and 1.56 ton/fed, in 1% plant crop, as well
as 2.06, 1.57, 2.35 and 2.24 ton/fed, in the 2™ plant cane crop,
corresponding to 1.39, 0.93, 1.40 and 0. 68 ton/fed, in the 1* ratoon
crop, respectively, These results could be attributed to higher values of
cane yield recorded by G.99-103 variety (Table 8). Variation among
sugarcane varieties in sugar yield was reported by El-Geddawy et al
(2003) and Taha et al (2003), who mentioned that differences among
varieties in sugar yield may be mainly due to their gene make-up.

Sugar yield was significantly affected by seeding rates in the
1* plant cane and ratoon crops. Seeding rate of 50400 buds/fed gave
the highest sugar yield compared to that given by 37800 buds/fed.
This result may be due to that higher cane yield was produced by
planting sugarcane with 50400 buds/fed (Table 7). Similar findings
were reported by El-Sogheir and Mohamed (2003) and El-Geddawy
et al (2005), who declared that 50400 buds/fed recorded the highest
values of sugar yield.
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levels
Varieties Sf-ea(‘lil;g 1% plant crop 2" plant crop ( 1" Ratoon crop
buds/fed Nitrogen levels lS% N/ fed _
i 180 210 240 Mean 180 210 24 Mean | 180 210 240 Mean
G.T. 54-9 37800 596 395 733 . 6.41 041 487 669 599 . ) . .08
i 50400 6.33 7.15  7.06 6.85 540 531 587 583 1726 666 877 7.56
Mean 6.14 6.55 7.20 6.63 591 5.09 6.28 5.76 6.73  6.60 8.49 7.27
PH 8013 37800 591 7.06 T.87 6.94 5.68 7.26 0 591 6.28 3.93 728 182 701
50400 7.04 7.32 8.12 7.49 6.10 6.22 6.33 6.22 7.68 9.33 8.31 8.44
Mean 6.47 719 7.99 7.22 589 674 6.12 6.25 | 680 830 807 7.73
G. 99103 37800 707 836 864 8.03 687 7.76 833 765 | 729 83% 917 844
’ 50400 8.05 9.44 9.33 8.94 7.26 7.35 9.36 7.99 8.96 8.64 9.07 8.89
Mean 756 890 8.99 8.48 7.06 7.55 8.85 7.82 8.12 8.74 9.12 8.66
. 9328 37800 | 179 769 194 781 | 468 637 574 566 | 634 122 743 716
* 50400 8.83 7.88 8.07 8.26 4.81 6.45 4.57 5.28 6.61 752 793 7.36
‘Mean 8.31 7.79  8.01 8.03 4.74 6.51 5.16 5.47 6.73 7.37 _ 7.68 _ 1.26
G.saar | 37800 | 604 703 702 &73 | 377 567 636 533 | 741 794 BI3 783
) - 50400 6.75 7.12 7.44 7.10 3.66 5.14 6.66 5.82 8.17 8.33 7.89 8.13
- Mean 6.40 7.13 7.23 6.92 4.72 5.41 6.61 5.58 7.7%  8.13 8.02 7.98
Mean of 37800 6.55 124 L6 7.18 348 642 6.04 6.18 6.73 756 8.6 748
Seeding 50400 7.40 7.78 8.00 7.73 5.85 6.09 6.56 6.17 7.74 8.09 8.40 8.08
-~ Mean j 6.98 .51 7.88 566 626 6.60 7.23 7.83 _ 8.28
LSD at 0.05 level
Sugar cane varieties (V) 0.85 0.82 0.58
Seeding rates (S) b} N.S )
Nitrogen levels (N } 0.46 0.78 0.81
VXS 0.80 N.S 1.15
VXN 1.04 1.74 1.80
NXS 0.66 1.10 1.14
VXSXN 1.47 2.46 2.55
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The results showed that sugar yield increased significantly by
0.53 and 0.90 ton/fed, in the 1™ plant cane crop, and 0.60 and 0.94
ton/fed in the 2* plant cane crop, corresponding to 0.60 and 1.05
ton/fed in the 1% ratoon, when N level was raised to 180 and 240 kg
N/fed compared to that produced by applying 120 kg N/fed (Table 8).
The increase in sugar yield as affected by increasing N level is
probably due to the gradual increase in cane yield (Table 7), which is
considered the main component of sugar yield. It may be also due to
the increase in sugar recovery% up to 180 kg N/fed (Table 6), which
contributes to the obtained sugar yield from the raw sugar material, i.e.
cane yield. These are in harmony with those obtained by Mahender, ez
al. (2002), El-Amir (2008), who showed that sugar yields increased
significantly by raising nitrogen fertilization levels.

Sugar yield responded significantly to the possible interactions
in both seasons, except that between varieties and seeding rates in the
2" plant crop. The highest sugar yields were obtained from G.99-103
variety received 210 and 240 kg N/fed and planted by 50400 buds/fed
in the 1* and 2™ plant cane crop, respectively. In the I* ratoon crop,
the same variety gave the highest sugar yield when it planted by 37800
buds and received 240 kg N/fed.

CONCLUSION
Under conditions of the present investigation, planting the
promising sugarcane G.99-103 wvariety by 50400 buds/fed and
fertilizing it with 240 kg N/fed can be recommended to obtain the
maximum cane and sugar yields/fed.
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