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ABSTRACT

It is imperative to define precisely the optimal plant population of a variety in
order to maximize sugar production at minimum cost. This study was carried out
during 2005/2006 and 2006/2007 seasoNS at Mallawi Agric. Res., Station, El-Minia
Governorate, Egypt, to investigate the changes in growth, yield and juice quality
characters of some promising sugarcane varieties, i.e. G.99-103, G.98-28 and
Phil.8013, compared to the commercial variety G.T.54-9 at different row spacing; 80,
100 and 120cm and seed rates (9 and 12- buds/m long) for plant cane.

The collected data pointed out that, there were significant differences in stalk
length, total soluble solids (TSS), sucrose, purity, reducing sugars, sugar recovery
percentages, millable cane yield and recoverable sugar yield (ton/fed) with increasing
row spacings from 80 to 100 and 120 cm in the two growing seasons.

Meanwhile, the evaluated sugarcane varieties differed significantly in all
studied characters in both seasoNS. Increasing seed rates from 9 to 12-buds/m under
the three tested row spacing caused significant difference in stalk length, stalk
diameter, and.

Generally it is concluded that, G.99-103 variety planted in 100 cm row spacing
and 12-buds/m of seed rates (48,000 buds/fed) are preferable under El-Minia for
production sugarcane because it gave the highest values of millable cane (59.53
ton/fed) and recoverable sugar yield (6.28 ton/fed ).
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INTRODUCTION

The aim of the sugarcane breeder and technologist is to produce new
varieties which will not only increase the production of sugar per land unit, but
also allow of production at a lesser price per ton of the manufactured product.
There are, of course, several important attributes in a variety which,
individually and severally, subscribe to its commercial value. These include
such major factors as yield of canes in the field, sucrose% in juice and milling
quality (SteveNSon, 1965). Mokadem et al. (2000) cleared that the highest
sugar recovery percentage was obtained under the 100cm row spacing
(13.6%) followed by 120cm (13.1%) then 140cm (12.9%). Shah-Nawaz et al.
(2000) showed that sucrose content in cane juice was not affected by spacing
and varied from 18.53 to 20.85 %, when sugarcane was grown under 90 and
120cm row spacing, respectively. In this respect, EL-Geddawy et al. (2002a)
concluded that the widest row spacing (140cm) gave the highest Brix value,
sucrose, purity, and sugar recovery percentages of the second ratoon. The
narrowest row spacing (100cm) produced the highest reducing sugar
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percentage in the 1t and 2™ ratoon. They added that, F153 variety grown at a
row spacing of 140 cm gave the highest Brix parentage, sucrose, purity, and
sugar recovery percentages. Osman et al. (2004) showed that using 80cm
row spacing produced the highest value of cane yield, 50.8 ton/fed and sugar
yield (6.25 ton/fed). Ismael et al. (2007) studied dual row planting,
coNSisting of pairs of cane rows 0.5 m apart with 1.8 m between their centers
compared to the standard row spacing of 1.6 m. Results showed that the
increase in cane yields with dual row planting varied between 3 and 28%
depending on cane variety. They added that no significant difference in
sucrose content was observed between the two spacings.

Sukhchain and Saini (1998) showed that there was significant
differences among sugarcane cultivars in cane yield. In this subject, Abd El-
latif et al. (1993) evaluated three sugarcane varieties i.e. G.T.54-9, G.85-37
and G.68-88. They noticed that G.85-37 variety recorded the best yields of
cane and sugar compared with the other tested varieties. Yousef et al.
(2000) evaluated six sugarcane varieties (G.T.54-9, G.85-37, G.84-47, F.153,
G.75-368 and G.87-55). Data revealed that sugarcane varieties significantly
differed in number of millable cane/m?, cane length, cane diameter and cane
yield.  They added that G.85-37 variety gave the tallest millable cane
(285.4cm), while G.87-55 variety gave the highest values of milable cane
diameter. Moreover Abd El-Azez (2008) evaluated six sugarcane varieties;
G.T.54-9, G.84-47, G.99-103, G.98-28, G.98-78, and Phil.8013. Data
revealed that, sugarcane varieties differed significantly in the number of
plants/m?2, stalk length, stalk diameter, number of internodes, single stalk
weigh, cane and sugar yields. Phil.8013 and G.99-103 varieties scored the
greatest cane vyield, whereas; Phil.8013 and G.T.54-9 varieties recorded the
highest sugar yield. G.84-47 variety surpassed all tested varieties in quality
parameters (TSS, Purity, and sugar recovery %). In this respect EI-Sogheir
and Ferweez (2009) evaluated five sugarcane varieties (G.T.54-9, G.84-47,
G.99-103, G.98-28, and Phil. 8013). Results cleared that G.84-47 variety
surpassed all tested varieties in sucrose, purity, sugar recovery percentages
and millable cane yield (ton/fed). G.99-103 variety gave the highest value of
stalk length (cm).

Regarding the effect of plant deNSity, Dominf and Plana (1989)
showed that planting deNSity had no effect on quality attributes when
sugarcane grown under 9, 15 or 21-buds/m?2 in rows 1.5 and 1.6m apart.
Avtar-Singh and Rajbahadur-Singh (2001) observed that the highest cane
yield (46 ton/ha) was obtained at a seed rate of 50000 three-budded setts/ha
as compared to 75000 three-budded setts/ha. Azazy et al. (2003) evaluated
five sugarcane varieties; G.84-48, G.85-37, G.95-21, F.160 and the
commercial variety G.T.54-9. They found that growing sugarcane using 1.5-
drills of cane cuttings significantly produced stalks with thicker diameter as
compared with those obtained by planting sugarcane with 2.0-drills of cane
cuttings. Tej-Pratap et al. (2006) studied the effect of sowing rates; 44,400 or
66,700 setts per ha. Results showed that quality parameters i.e. extraction
percentage, Brix, purity, sucrose content and available sugar did not exhibit
significant variatioNS accounted to sowing rates, although marginally higher
values were recorded with higher sowing rate (66,700 setts per ha).
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The objective of this article was to determine the proper population
deNSity to maximize sugar production of some promising sugarcane
varieties.

MATERIALS AND METHODS

Two field experiments were conducted at Mallawi Agric. Res.
Station, EI-Minia Governorate, Egypt, including two plant cane crops
during 2005/2006 and 2006/2007 seasoNS on silty clay loam (the texture
of the soil was silty clay with about 1.2 organic matter and PH was 8.0).
Available N was 21 mg/kg soil, available P was 8.5 ppm while available K
was 175 mg/kg soil) to study the effect of different row spacings and seed
rates on productivity and quality characteristics of some promising
sugarcane varieties. Two plant cane crops were grown on March 10,
2005 and March 12, 2006 using dry method.

A split-split plot design with four replicates was used where three
row spacing; 80, 100and 120cm were arranged in the main plots, four
sugarcane varieties; G.T.54-9, G.103-99, G.98-28 and Phil.8013 were
allocated in the sub plots and two seeding rates; 9 and 12-buds per one
meter in length were distributed in the sub-sub plots.

The experimental unit area was 36m?2 which coNSists of 5 rows, 6m
long and 120cm apart or 30m? which coNSists of 5 rows, 6m long and
100cm apart and/or 24m? which coNSists of 5 rows, 6m long and 80cm
apart. Each plot area was planted with either 270 buds/plot (9-buds/m
long) or 360 buds/plot (12-buds/m long). Therefore, six populatioNS
were coNStructed [combination of row spacing and number of buds/m
long];

1) 80cm row spacing and 9-buds/m (45,000 buds/fed).

2) 100cm row spacing and 9-buds/m (36.000 buds/fed).

3) 120cm row spacing and 9-buds/m (30.000 buds/fed).

4) 80cm row spacing and 12-buds/m (60.000 buds/fed).

5) 100cm row spacing and 12-buds/m (48.000 buds/fed).

6) 120cm row spacing and 12-buds/m (40.000 buds/fed).

Phosphorus fertilizer in the form of calcium super-phosphate

(15.5% P20s) fertilizer was used at the rate of 60 kg P20s/fed broadcasted
after ridging and before planting. Potassium as potassium sulphate
(48%K20) was used at the rate of 48 kg K20/fed after two months from
sowing. Nitrogen fertilizer as NH4NOs (33.5%) was added to the soil in two
equal doses as side dressing in cane rows (the first one after full
emergence of cane plants and the other one month later).

Harvest took place right after 12 months on 14th and 18th of March
2006 and 2007, respectively. Millable stalk counts were recorded by
counting the number of mature stalks in each plot after harvest. Stalk
population was calculated as the number of millable stalks per feddan.
Data obtained in this work were as follow :

A random 20-stalks hand-harvested sample was taken from each sub-
sub plot and used to determine the following traits:-
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1- vegetative traits

1-1-Stalk length (cm): It was measured from land surface to the top
visible dewlap.

1-2-Stalk diameter (cm): It was measured at the middle part of the stalk.

1-3- Number of millable stalks per feddan: was calculated on plot
basis

2- Quality parameters:

The above 20 stalks samples were crushed by passing them three times
through a 2-roll electric mill. Juice was used to evaluate the following
traits:

2.1. Total soluble solids(TSS %) was determined using "Brix
hydrometer” standardized at 20 °C as in A.O.A.C. (1995).

2.2. Sucrose %juice Was determined using Sacharemeter according to
A.0.A.C. (1995)

2.3. Purity %juice Was calculated according to Singh and Singh (1998)

using the following formula: Purity % = (Sucrose % + TSS %) X
100

2.4. Reducing sugars %juice was determined according to A.O.A.C.
(1995)

2.5. Sugar recovery % was calculated by the following equation
according to Yadav and Sharma (1980).
Sugar recovery %={( Pol% - 0.8 / Purity% juice)X(Purity% juice - 40 / 100 - 40)} x 100
Pol% of cane stalks was calculated by the following equation according
to Satisha et al. (1996).
Pol % = {Brix% — (Brix%- sucrose %) 0.4} 0.73.

3- Millable cane and recoverable sugar yields:

3-1- Millable cane yield (ton/fed): Three middle rows of each sub-sub
plots were harvested, cleaned and weighed. Cane yield per feddan was
calculated.

3-2- Recoverable sugar yield (ton/fed): was estimated according to

the following equation:
Recoverable sugar yield (ton/fed) = Millable cane yield (ton/fed) x sugar
recovery %.

Statistical analysis of all data was carried out according to Gomez and

Gomez (1984).The differences between meaNS of the different treatments
were compared using the least significant difference (LSD) at 5% level.

RESULTS AND DISCUSSION

1-Vegetative traits:

1.1. Stalk length (cm):

Results in Table 1 illustrated that inter-row spacings differed significantly
in their effect on stalk length. The narrowest row spacing (80cm) scored the
highest value of stalk length (235.02cm), while the lowest value (221.41cm)
resulted from the widest row spacing (120cm). These results coincided with
those obtained by El-Gergawy et al. (1995), Rizk et al. (2004) and Elwan
(2007).
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Results in Table 1 pointed out that significant differences among the
studied sugarcane varieties in their stalk length. G.99-103 variety gave the
tallest stalks (245.81 cm), followed by G.T54-9, G.98-28, and Phil.8013
varieties in a descending order. These results might be due to genetic make-
up and are in accordance with those reported by El-Sayed (1996), Abo EI-
Ghait (2000) and Abd EI-Azez (2008).

Seed rates had a significant effect on stalk length (Tablel).
Increasing seed rates from 9 to 12-buds/m increased stalk length from
224.74 to 231.58cm. This increase could be attributed to the elongation
effect of invisible solar radiation which predominates in deNSe planting
(Chang 1974). These results are in accordance with these reported by El-
Gergawy et al. (1995) and Yousef et al. (2000).

High significant interaction effect was found between row spacings
and varieties with regard to stalk length. The highest value of stalk length
(251.13cm) was scored by G 99-103 with 80cm row spacing.

Significant interaction was found between varieties and seed rates.
The highest value (248.71 cm) was recorded by G 99-103 variety with 12-
buds/m.

1.2- Stalk diameter (cm):

Results in Table 1 showed that row width had a significant effect on
stalk diameter. Row width of 120cm attained the highest stalk diameter
(3.10cm) while, the lowest one (2.97cm) was recorded by the rate of 80cm
row spacing. The increase in stalk diameter under the wider row spacing
may be due to low inter plant competition for nutrients, soil moisture and
light, coNSequently plants grow much better in wider rows than in the
closely spaced ones. Theses results are in good agreement with those
obtained by EI-Geddawy et al. (2004) and Rizk et al. (2004).

Varieties exhibited significant differences in stalk diameter (Tablel).
Phil.8013 variety significantly surpassed G.99-103, G.98-28 and G.T.54-9
varieties by 0.01, 0.11 and 0.46cm, respectively. This result are in
agreement with those reported by Nafei (1993) and Osman et al. (2004).

Planting sugarcane varieties with 9-buds/m significantly increased
stalk diameter (3.08cm) as compared with 12-buds/m (2.99cm). Theses
findings are in agreement with El-Gergawi et al. (1995) and El-Shafai
(1996).

All interactions among the studied factors were insignificant effect
except the second order interaction, where Phil.8013 variety under 120
cm rows spacing and 9-buds/m (30.000 buds/fed) gave the thickest stalks
(3.30cm).

1.3- Number of millable stalks per feddan

Results in Table 1 showed that differences in number of millable
stalks/fed between row spacings were significant. Results revealed that
decreasing row spacing significantly increased number of millable stalks/fed.
80cm row spacing surpassed 100 and 120cm by 9.52 and 22.74 thousand
stalks/fed, respectively. Similar findings were reported by Osman et al. (2004)
and Elwan (2007).

Varieties differed significantly in number of millable stalks/fed (Tablel).
The highest number of millable stalks (49.93 thousand/fed) was obtained
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from G.103-99 variety, whereas the lowest value of this trait (42.56
thousand/fed) resulted from Phil.8013 variety. Other varieties ranked in
between, reflecting the tillering capacity of the different varieties. These
findings are in coincidence with those obtained by EI-Sogheir and Mohamed
(2003).

Increasing seed rate form 9 to 12-buds/m significantly increased
number of millable stalks from 43.44 to 50.48 thousand stalks/fed. Similar
results were reported by EL-Sayed (1996) and Usman (1989).

The interaction between row spacings and seed rates was significant.
Plating sugarcane on the narrowest row spacing (80cm) with 12-buds/m
(60,000 buds/fed) gave the highest number of millable stalks (63.70
thousand/fed), whereas the lowest value (33.82 thousand/fed) was resulted
from 120cm row distance with 9-buds/m (30,000 buds/fed).

Table (1): Effect of row spacings, varieties and seed rates on stalk
length (cm), stalk diameter (mm) and number of millable
stalks (10%/fed) of plant cane crops during 2005/06 and
2006/07 (combined analysis of the two seasoNS).

N. of millable stalks
Row 10%/fed
spacings (B) Seed rates (C) Seed rates (C) Seed rates (C)
(A) 9- 12- Mean 9- 12- Mean 9- 12- Mean
buds/m buds/m buds/m buds/m buds/m buds/m
Phil.8013 198.8 202.6 200.7 3.30 3.18 3.24 30.18 34.07 32.12
G.T.54-9 231.8 237.2 2345 2.89 273 281 34.72 39.16 36.94
G.98-28 204.0 2216 2128 3.15 3.08 3.11 3348 39.24 36.36
G.99-103 235.7 239.2 2375 3.29 3.21 325 36.89 41.89 39.39
Mean 217.6 2251 2214 3.16 3.05 310 33.82 3859 36.21
Phil.8013 213.0 219.6 216.3 3.25 3.13 3.19 3891 4344 41.18
G.T.54-9 236.8 2435 240.1 277 266 272 43.36 51.13 47.25
G.98-28 203.0 210.8 206.9 3.12 3.00 3.06 4253 50.11 46.32
G.99-103 245.0 252.6 248.8 3.13 3.17 3.15 44.43 5196 48.19
Mean 2244 231.6 228.0 3.07 299 3.03 4231 49.16 45.73
Phil.8013 221.1 224.0 2225 3.13 3.07 3.10 50.52 5826 54.39
G.T.54-9 241.8 249.0 2454 2.65 2.63 264 5576 6455 60.16
G.98-28 2175 224.3 220.9 3.10 295 3.03 54.03 64.06 59.05
G.99-103 248.0 254.2 251.1 3.18 3.05 311 56.47 67.92 62.20
Mean 232.1 2379 2350 3.01 292 297 5420 63.70 58.95
Phil.8013 211.0 2154 213.2 3.23 3.13 3.18 39.87 45.26 42.56
Mean for G.T.54-9 236.8 243.2 240.0 2.77 2.67 272 4462 51.61 48.12
varieties G.98-28 208.1 218.9 2135 3.12 3.01 3.07 43.35 51.14 47.24
G.99-103 2429 248.7 245.8 3.20 3.14 3.17 4593 53.93 49.93
General mean 2247 2315 228.1 3.08 299 3.03 4344 50.48 46.96

Stalk length Stalk diameter
Varieties

120 cm

100 cm

80cm

LSD at 0.05
Row spacings (A) 2.2 0.04 0.46
Varieties (B) 55 0.08 1.03
Seed rates (C) 1.2 0.02 0.62
A*B 9.5 NS NS
A*C NS NS 1.07
B*C 3.3 NS 1.23
A*B*C NS 0.10 NS
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The interaction between varieties and seeding rates with regard to
number of millable stalks/fed was significant. It is clear that planting G.99-103
variety by using 12-buds/m gave the highest number of millable stalks (53.93
thousand/fed). The lowest value (39.87 thousand/fed) was obtained by
planting Phil.8013 variety with 9-buds/fed.

2- Quality parameters:
2.1. Total soluble solids (brix %)

Results in Table 2 cleared that inter-row spacings significantly
affected brix values. Row spacing of 120cm gave the highest brix value
(20.77%) whereas; 80cm row spacing was recorded the lowest one (19.85
%). These results are in line with that reported by Osman et al. (2004).

Brix values is greatly influenced by the different sugarcane varieties
(Table2). Phil.8013 variety surpassed the other varieties, with an average
of 21.52 %, while G.99-103 variety scored the lowest one with an average
of 19.52%. Differences among sugarcane varieties in brix values were
also reported by Mohamed (1989) and Abdalla et al. (1995).

Table (2): Effect of row spacings, varieties and seed rates on TSS,
Sucrose and reducing sugar percentages of plant cane
crops during 2005/06 and 2006/07 (combined analysis of the
two seasons).

Row Brix % Sucrose % Reducing sugars %
spacings Varieties Seed rates (C) Seed rates (C) Seed rates (C)

(A) (B) 9- 12- Mean 9- 12- Mean 9- 12- Mean
buds/m buds/m buds/m buds/m buds/m buds/m

Phil.8013 21.83 2155 21.69 18.60 17.92 18.26 0.26 0.27 0.26

120 em G.T.54-9 21.21 20.94 21.08 1824 17.97 1810 0.26 0.27 0.27

G.98-28 20.49 20.24 20.36 17.18 16.86 17.02 0.24 0.27 0.25
G.99-103 20.03 19.85 19.94 16.25 15.67 15.96 0.26 0.28 0.27
Mean 20.89 20.64 20.77 1757 17.11 17.34 0.26 0.27 0.26
Phil.8013 21.46 21.16 21.31 17.72 17.34 17.53 0.26 0.27 0.26
G.T.54-9 20.93 2043 20.68 17.76 16.90 17.33 0.27 0.28 0.27
G.98-28 20.56 20.50 20.53 16.76 16.54 16.65 0.25 0.26 0.26
G.99-103 19.89 19.98 19.93 16.13 16.05 16.09 0.27 0.27 0.27
Mean 20.71 20.52 20.61 17.09 16.71 16.90 0.26 0.27 0.27
Phil.8013 20.80 20.70 20.75 17.13 16.90 17.01 0.26 0.27 0.27
G.T.54-9 2045 19.99 20.22 17.32 16.91 17.11 0.27 0.28 0.27
G.98-28 19.88 19.66 19.77 16.29 15.80 16.04 0.26 0.27 0.26
G.99-103 18.77 18.59 18.68 15.33 14.80 15.06 0.28 0.28 0.28
Mean 19.97 19.73 19.85 16.52 16.10 16.31 0.26 0.27 0.27
Phil.8013 21.36 21.14 21.25 17.82 17.39 17.60 0.26 0.27 0.26

Mean for G.T.54-9 20.86 20.45 20.66 17.77 17.26 17.52 0.27 0.28 0.27
varieties G.98-28 20.31 20.13 20.22 16.74 16.40 16.57 0.25 0.26 0.26
G.99-103 19.56 19.47 19.52 1590 15.51 15.71 0.27 0.28 0.27

General mean 20.52 20.30 20.41 17.06 16.64 16.85 0.26 0.27 0.27

100 cm

80cm

LSD at 0.05
Row spacings (A) 0.32 0.40 NS
Varieties (B) 0.55 0.38 NS
Seed rates (C) 0.12 017 0.01
A*B NS NS NS
A*C NS NS NS
B*C NS NS NS
A*B*C NS NS NS
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Planting sugarcane with 9-buds/m had significantly higher brix value
compared to planting with 12-buds/m. These results are in agreement with
Mandloi et al. (1989).

All interactions were insignificant with respect to brix value.

2.2. Sucrose%:

Data in Table 2 showed that sucrose% was significantly affected by
the tested row spacings. Sucrose % decreased from 17.34 to 16.31%
when row spacing decreased from 120 to 80cm. The increase of
sucrose% under the wider row spacing might be attributed to favorable
growth conditioNS in terms of light interception and abundance of
nutrients which increased photosynthesis activity and coNSequently more
carbohydrates traNSlocated from leaves to the stalks. These results are in
agreement with Mohamed and Ismail (2002) and Elwan (2007).

It is evident that varieties significantly differed in their sucrose
content (Table2). It could be noticed that Phil.8013 variety produced the
highest sucrose content (17.60%), followed by the commercial varieties
G.T.54-9, G.98-28 and G.103-99 variety in a descending order. These
results are in line with those obtained by Ahmed et al. (2002) and Osman
et al. (2004).

Results showed that decreasing rates of buds/m from 12 to 9
significantly increased sucrose % from 16.64 to 17.06%. This finding is in
agreement with Mandloi et al. (1989). All interactions were insignificant
with respect to sucrose %.

2.3. Reducing sugars %:

Results revealed that row spacings and varieties had no significant
effect on reducing sugars %. Results also showed that seed rates had a
significant effect on reducing sugars %. Increasing seed rate from 9 to
12-buds/m significantly increased reducing sugars from 0.26 to 0.27%.
This result is in line with Saif etal (1999) who reported that increasing
plant deNSity in terms of number of buds/fed.

2.4. Purity %

Data in Table 3 revealed that purity % was not significantly affected
by row spacings; however there was a tendency for purity % to increase
with wider row spacing.

Data in the same table showed that sugarcane varieties differed
significantly in purity percentage. It could be noticed that G.T.54-9 variety
recorded the highest value of juice purity (84.81%), followed by Phil.8013
(82.79%), G,98-28 (81.93%) and G.99-103 (80.54%) in a descending
order. Differences among sugarcane varieties in purity were reported by
Mandloi et al. (1989) and Abd El-Azez (2008).

Seed rates significantly affected purity%. Planting 9-buds/m gave
the highest purity (83.10%) as compared with 12-buds/m (81.94%). These
results are in agreement with Azazy et al. (2003).

All interactions were not significant with respect to purity %.
2.5. Sugar recovery %:

The effect of row spacings on sugar recovery% was significant
(Table 3). It is clear that increasing row spacings from 80 to 120cm
significantly increased sugar recovery% from 10.81 to 11.30%, reflecting
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the higher sucrose content accompanying wider row spacing. These
results are in stand in harmony with those obtained by Mohamed and
Ismail (2002), and Osman et al. (2004).

Results also indicated that varieties exhibited significant differences
in sugar recovery % (Table3). It is clear that the highest value (11.76%)
was scored by G.T.54-9 variety, reflecting its highest purity %, followed by
Phil.8013, G.98-28 and G.99-103 variety in a descending order. It is
worth to mention that difference between G.T.54-9 and Phil.8013 in sugar
recovery % was insignificant. These results are in harmony with those
obtained by El-Geddawy et al. (1997).

Seed rates significantly affected sugar recovery %. Planting 9-
buds/m attained the greatest value of sugar recovery (11.37%) as
compared to 12-buds/m (11.03%). The higher sugar recovery with low
plant deNSity might have been due to higher sucrose % and purity %
accompanying low plant deNSity is mentioned before. This result is in
agreement with those obtained by Mandloi et al. (1989).

Table (3): Effect of row spacings, varieties and seed rates on purity and
sugar recovery percentages of plant cane crops during
2005/06 and 2006/07 (combined analysis of the two

seasons).
Row Varieties Purity% Sugar recovery%
spacings (B) Seed rates (C) Mean Seed rates (C) Mean
(A) 9-buds/m 12-buds/m 9-buds/m 12-buds/m
Phil.8013 85.03 83.15 84.09 12.52 11.99 12.25
120cm G.T.54-9 86.01 85.87 85.94 12.30 12.11 12.21
G.28-98 83.86 83.21 83.54 11.50 11.24 11.37
G.103-99 81.18 78.87 80.02 10.73 10.25 10.49
Mean 84.02 82.78 83.40 11.76 11.40 11.58
Phil.8013 82.59 81.98 82.29 11.82 1151 11.67
100e¢m G.T.54-9 84.92 82.75 83.84 11.93 11.25 11.59
G.28-98 81.49 80.62 81.05 11.12 10.92 11.02
G.103-99 81.28 80.59 80.93 10.64 10.55 10.60
Mean 82.57 81.49 82.03 11.38 11.06 11.22
Phil.8013 82.35 81.67 82.01 11.40 11.22 11.31
80cm G.T.54-9 84.75 84.55 84.65 11.61 11.32 11.47
G.28-98 82.03 80.36 81.19 10.80 10.39 10.59
G.103-99 81.67 79.65 80.66 10.11 9.66 9.88
Mean 82.70 81.56 82.13 10.98 10.65 10.81
Phil.8013 83.32 82.27 82.79 11.91 11.57 11.74
Mean for G.T.54-9 85.23 84.39 84.81 11.95 11.56 11.76
varieties G.28-98 82.46 81.40 81.93 11.14 10.85 10.99
G.103-99 81.37 79.71 80.54 10.50 10.15 10.32
General mean 83.10 81.94 82.52 11.37 11.03 11.20
LSD at 0.05
Row spacings (A) NS 0.52
Varieties (B) 1.80 0.42
Seed rates (C) 1.03 0.16
A*B NS NS
A*C NS NS
B*C NS NS
A*B*C NS NS
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3. Millable cane and recoverable sugar yields (ton/fed):

Results in Table 4 showed that row spacings differed significantly in
their effect on millable cane yield and sugar yields (ton/fed). The highest
millable cane yield (52.35 ton/fed) and sugar yield (5.40 ton/fed) were
resulted from the middle row width (100cm), while 120cm row spacing
scored the lowest values (46.57 and 5.35 ton/fed) for cane and sugar
yields, respectively. It is worth to mention that the higher number of plant
accompanying 80cm row spacing could not compensate for the reduction
in sucrose % and sugar recovery % and finally sugar yield was decreased.
Also 80 and 120cm row spacing were insignificantly different in sugar
production per feddan. These results are supported by those obtained by
El-Geddawy et al. (2002b).

Table (4): Effect of row spacings, varieties and seed rates on Millable
and recoverable sugar yields of plant cane crops during
2005/06 and 2006/07 (combined analysis of the two

seasons).
] . Recoverable sugar yield
Row Varieties Millable cane yield (ton/fed) (ton/fed)
spacings (A) (B) Seed rates (C) Seed rates (C)
9-buds/m 12-buds/m Mean 9-buds/m 12-buds/m Mean
Phil.8013 39.97 42.20 41.09 5.00 5.06 5.03
120cm G.T.54-9 44.77 46.23 45.50 5.51 5.60 5.56
G.28-98 44.00 47.09 45.54 5.06 5.28 5.17
G.103-99 52.73 55.54 54.13 5.64 5.65 5.64
Mean 45.37 47.76 46.57 5.30 5.40 5.35
Phil.8013 47.87 49.76 48.81 5.66 5.71 5.69
100em G.T.54-9 49.15 52.52 50.83 5.87 5.92 5.90
G.28-98 49.79 53.15 51.47 5.54 5.82 5.68
G.103-99 57.02 59.53 58.27 6.09 6.28 6.18
Mean 50.96 53.74 52.35 5.79 5.93 5.86
Phil.8013 45.61 49.77 47.69 5.21 5.61 541
80cm G.T.54-9 46.47 49.73 48.10 541 5.64 5.52
G.28-98 47.33 50.46 48.90 5.11 5.24 5.18
G.103-99 53.31 57.60 55.46 5.39 5.56 5.47
Mean 48.18 51.89 50.04 5.28 551 5.40
Phil.8013 44.49 47.24 45.86 5.29 5.46 5.38
Mean for G.T.54-9 46.80 49.49 48.14 5.60 5.72 5.66
varieties G.28-98 47.04 50.23 48.64 5.24 5.45 5.34
G.103-99 54.35 57.56 55.95 5.71 5.83 5.77
General mean 48.17 51.13 49.65 5.46 5.61 5.54
LSD at 0.05
Row spacing (A) 2.25 0.23
Varieties (B) 2.28 0.31
Seed rates (C) 0.68 0.12
A*B NS NS
A*C NS NS
B*C NS NS
A*B*C NS NS

It is clear that varieties differed significantly in millable cane and
sugar yields/fed (Table4). G 99-103 variety outyielded the other varieties
in cane and sugar yields with an average of 55.95 ton/fed of millable cane
and 5.77 toNS of sugar, while Phil.8013 variety was the lowest one in
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millable cane yield (45.86 toNS) and G.98-28 variety was the lowest one
in sugar production with an average of 45.86 and 5.34 tons per feddan,
respectively. The superiority of G.99-103 variety might have resulted from
its superiority in number of millable stalks/fed as well as better growth
characters in terms of length and diameter of stalks. Anjum (1991) and
Javed (1994) reported differences in cane and sugar yields among
varieties.

Increasing seed rates from 9 to 12-buds/m significantly increased
millable cane yield by 6.14% and sugar yield by 2.75%. The increase in
cane and sugar yields due to growing 12-buds/m is mainly due to the
increase in number of millable cane/fed compared with 9-buds/m. The
present results are in agreement with those obtained by Yadav (1993) and
Azazy et al. (2003).

The higher cane yield 53.74 tons and sugar yield 5.93 tons resulted
from cane planted on row 100cm apart with 12-buds/m (48,000 buds/fed).
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