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ABSTRACT

The present study was carried out at El-Mattana Agricultural Research
Station Farm at Qena Governorate, Upper Egypt during the two seasons of 2003 /
2004 and 2004 / 2005 as plant cane ( Virgin cane ) to study the effect of harvest
dates ( 9,10,11,12,13 and 14 months after planting ) on yield and juice quality of
some promising sugar cane varieties ( G.84/47 , PH 8013, G.95/21, G.95/19, G.98/28
and G.98/87) in addition to the commercial variety ( G.T.54/9 ).

Under the environmental conditions of Qena Governorate , the promising
varieties PH8013 and G.84/47 as well as the commercial variety G.T.54/9 gave the
best cane yield, best juice quality and hence sugar yield per area unit.

Maximization of sugar yield could be achieved after 13 months of age for
sugar cane varieties PH.8013, G.95/21 and G.95/19 and these varieties were
considered as intermediate maturing varieties, while the varieties G.98/28, G.98/87
and G.T.54/9 gave maximum sugar yield after 14 months of age and these varieties
were considered as late maturing varieties. On the other hand, G.84/47 variety could
be harvested after 12 months of age and considered as early maturing one .

INTRODUCTION

Sugarcane is considered the main source of sugar in Egypt. It is
cultivated mainly in Upper Egypt in about 322035 fed.” Moreover average
cane yield per feddan is about 50.4 tons” .

Growing sugarcane in Egypt depends only on one commercial
variety; G.T.54/9. Therefore there is a great need for releasing new varieties
to avoid the risk of growing only one variety for a long time. Recently, Sugar
Crops Research Institute has developed many promising varieties of sugar
cane , among them G.84/47, PH 8013, G. 95/21, G.95/19, G.98/28 and
G.98/87.Varietal selection at pre-commercial stage is one of the major
components for successful production of sugar cane. Although, production of
high stalk yielding potential and sugar per unit area are very important traits (
Nassar, 1996; Besheit et al., 1998 and El-Sogheir and Besheit, 2003 ).

The highly successful production of sugarcane is partially achieved
by the long harvest season which extends from late December to late May.
Varieties with different maturity periods are needed throughout the crushing
season and a knowledge of the changes in juice quality traits of each variety
is extremely important to the grower and processor as well ( Ramesh and
Mahadevaswamy, 1996 ).

“In Egypt, many factors affect growth , yield and juice quality of sugar
cane varieties but harvesting time are of prime importance. The obtained
results are in line with those of El-Sogheir and Besheit ( 2003 ) who found
delaying harvest from 10 to

*Sugar crops council, Ministry of Agriculture, 2005
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13 months significantly increased juice sucrose % , purity % , cane and sugar
yields / fed. In addition , Gilbert et al. in Florida ( 2006) harvested sugarcane
at 5 different dates from mid-October to mid-March. They found that cane and
sugar yields/ ha were significantly affected by harvesting dates. Moreover,
they mentioned that cane yield was reduced by 28 % when it was harvested
in mid-October compared to the optimum harvesting date in mid-February.

Therefore, this study was carried out to study the effect of harvest
dates on juice quality and yield of seven sugarcane varieties grown under
Qena Governorate , where, about 60 % of total cane area is processed in
four mills.

MATERIALS AND METHODS

Two plant cane experiments were conducted at El-Mattana
Agricultural Research Station farm at Qena Governorate , Upper Egypt during
2003 and 2004 growing seasons to study the effect of harvest dates on juice
quality and yield of seven sugarcane varieties ( five promising varieties
developed locally named ( Giza 84/47, 95/21, 95/19, 98/28 and 98/87 ) as
well as the variety PH8013 which was imported from Philippine, in addition to
the commercial variety G.T.54/9.

A split - plot design with four replications was used in this work,
where, the main plots were assigned for harvest date ( The six harvesting
dates were started on December, 12 at one month interval up to May 12,
representing ( 9, 10, 11, 12, 13 and 14 months of age ), while sugarcane
varieties were arranged in the sub plots. Sugarcane was planted on March
12, 2003 and 2004, respectively. Plot size was 35 m? ( comprised 5 ridges of
1m apart and 7m long ) .Nitrogen fertilization was added as urea ( 46 % N )
at the rate of 180 Kg N / fed and splitted into two equal doses. The first
application was given after 60 days from planting and the second one was
added one month later. A fixed dose of phosphorus ( 30 kg P20s ) was added
during land preparation and potassium ( 24 kg K20 ) was applied after 90
days with the second nitrogen dose. The other agricultural operations were
practiced as recommended . Physical and chemical properties of the upper
30 cm of the soil of the experiment at revealed that , available nitrogen was
22.4 and 25.8 ppm, available phosphorus 13.4 and 17.2 ppm and available
potassium 392 and 450 ppm in the first and second seasons, respectively.
Soil texture was clay loam. Meteorological date ( Maximum and minimum
temperature ) of Qena Governorate during 2003, 2004 and 2005 seasons
were shown in Table 1.

At every harvest dates a sample of 25 millable cane stalks from each
plot was taken randomly, stalk length and diameter were measured in cm and
then crushed to determine sucrose and purity % of cane juice as follows :

1- Cane stalk length (cm) was measured from land level up to the top visible
dewlap.

2- Cane stalk diameter (cm) was measured at the middle part of stalks .

3- Sucrose percentage was determined using Saccharemeter according to
A.O.A.C. (1995).
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4- Juice purity percentage was calculated according to the following equation

sucrose % x 100 / Brix

where : Brix % [ Total Soluble Solids ( TSS % ) ] in juice, was determined
using Brix hydrometer.

5- Reducing sugars percentage was determined according to the method
described by the chemical control lab. Of the Sugar and Integrated
Industries Company ( Anonymous, 1981 ).

6-Cane yield ( tons / fed ). The millable cane of three guarded ridges of each
sub plot was harvested, cleaned topped, weighed and cane vyield(
tons/ fed) was determined.

7- Sugar yield (tons / fed ) was estimated as follows:

Sugar yield (tons / fed ) = cane yield ( tons/ fed ) x sugar recovery %.

Where: sugar recovery % was determined according to the formula described
by Yadav and Sharma (/1980 ).

Pol % - 0.8 puruty % - 40
Sugar recovery = X X 100
puruty % 100 - 40
All data were subjected to statistical analysis according to the method
of Snedecor and Cochran( 1981 ) and treatment means were compared at
5% level using least significant differences (LSD) according to Steel and
Torrie (1980).

Table (1): Temperatures record at Qena Governorate during the study
period in 2003, 2004 and 2005 seasons.

Months Year 2003 Year 2004 . Ygar 2005 .
Maxi. Min. Maxi. Min. Maxi. Min.
January. 25.65 10.37 23.87 4.03 23.50 3.26
February. 24.24 8.88 29.32 4.69 27.73 6.04
March. 26.13 12.83 33.98 9.26 32.02 8.08
April. 37.12 17.68 37.03 13.05 35.39 15.34
May. 41.19 21.48 41.32 22.16 37.08 17.79
June. 42.45 23.04 40.57 21.33 39.39 22.66
July. 42.77 23.13 41.79 21.51 40.33 22.11
August. 42.83 24.22 40.03 20.15 39.22 21.18
September. 39.93 17.72 42.57 20.34 40.63 21.09
October. 38.08 20.72 37.53 15.15 38.44 19.25
November. 31.66 10.91 31.14 10.12 31.22 10.24
December 25.89 5.77 26.62 4.16 26.12 5.43

RESULTS AND DISCUSSION
A-Growth traits:
1- Stalk length (cm)

Data in Table 2 revealed that stalk length ( cm ) was significantly
affected by date of harvest in both seasons. Stalk length was gradually
increased as harvest was delayed to reach its maximum values after 14
months. The rate of increase reached 43.2 and 38.1 cm in the first and
second seasons, respectively , as compared with harvest after 9 months. The
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positive response of cane growth to late harvest was recorded by Mohamed (
1989 ), Nassar ( 1996 ) and El-Sogheir and Besheit (2003) who reported that
stalk length were gradually increased as harvest was delayed up to 14
months after planting.

Varieties differed significantly in stalk length in both seasons ( Table
2). G. 84/47 variety gave the tallest stalk with an average of 287.8 and 291.6
cm in the 1t and 2™ seasons, respectively, while, variety G.98/87 was the
shortest one ( 268.6 and 269.7 cm ) in the first and second seasons,
respectively. The other varieties ranked in between. The differences among
varieties in stalk length were reported by Ramadan ( 1992 ), Nassar ( 1996 )
and El-Sogheir and Besheit ( 2003 ) who found that varieties differed
significantly in stalk length , where variety PH8013 exhibited the tallest stalks,
and G.86/20 was the shortest one.

The interaction between dates of harvest and varieties was
insignificant in both season.

Table 2: Stalk length (cm ) as affected by harvest dates and varieties.

Varieties (V) 2003 / 2004 seasons
Harvest G.84/47| PH:80 |5 95121 |G 95/19|G.98/28|G.98/87|G.T.54/9) Mean
dates (H) 3
9 month 264.7 | 261.4 | 2451 | 242.3 | 263.9 | 2453 | 248.9 | 253.1
10 month 279.9 | 273.7 | 258.3 | 2554 | 274.4 | 258.2 | 261.4 | 265.9
11 month 290.4 | 286.4 | 268.5 | 267.6 | 281.3 | 265.4 | 270.2 | 275.7
12 month 296.8 | 291.7 | 275.0 | 274.4 | 287.4 | 271.3 | 287.3 | 2835
13 month 2973 | 301.6 | 288.8 | 287.6 | 293.3 | 280.4 | 292.6 | 291.7
14 month 297.7 | 302.1 | 290.6 | 288.2 | 301.6 | 291.2 | 3018 |296.2
Mean 287.8 | 286.2 | 271.2 | 260.3 | 283.7 | 268.6 | 277.0 | 277.7
LSD at 0.05
H 42
Vv 7.4
HxV. N'S

2004 / 2005 seasons

9 month 2713 | 2603 | 252.3 | 2482 | 2704 | 252.4 | 2557 | 259.9
10 month 2814 | 2754 | 261.4 | 257.3 | 276.4 | 255.1 | 265.3 | 267.5
11 month 2952 | 289.3 | 270.3 | 2701 | 283.5 | 263.0 | 273.7 | 277.9
12 month 2996 | 296.2 | 278.2 | 276.3 | 291.6 | 271.2 | 2854 | 2855
13 month 3002 | 303.3 | 290.3 | 283.6 | 297.3 | 280.1 | 294.3 | 292.7
14 month 301.6 | 3043 | 291.4 | 284.7 | 303.4 | 296.3 | 304.2 | 298.0
Mean 291.6 | 289.6 | 274.0 | 270.0 | 287.1 | 269.7 | 279.8 | 280.3
LSD at 0.05
H 37
Vv 6.3
HXV N'S

48



J. Agric. Sci. Mansoura Univ., 32 (1), January, 2007

2- Stalk diameter

Data presented in Table 3 revealed that stalk diameter was
insignificantly affected by dates of harvest in both seasons . However, stalk
diameter tended to increase as harvest was delayed to reach its maximum
values after 14 months of age .

Varieties differed significantly in stalk diameter in both seasons (
Table 3 ). PH.8013 variety gave the thicknest stalks in both seasons.
Varieties could be descendingly arranged according to stalk diameter as
follows : G.T.54/9, G.84/47, G.98/28 , G.95/21, G.95/19 and G.98/87. Similar
results have been reviewed by Nassar ( 1996 ) and El-Sogheir and Besheit (
2003 ) who found that PH8013 variety exhibited the thickness stalk, while,
variety G.86/20 had the thinnest ones . Table 3 cleared that
varieties x harvest dates interaction was significant with respect to diameter
in both seasons. The thickest stalk resulted from PH8013 with an average of
3.15 and 3.17 cm in the 1st and 2" seasons, respectively when harvested
after 14 months of age.

Table 3 : Stalk diameter ( cm ) as affected by harvest dates and
varieties.

Varieties (V) 2003 / 2004 seasons
g':{;’:s(lﬂl) G.84/47|PH.8013/G.95/21|G.95/19|G.98/28|G.98/87 [G.T.54/9| Mean
9 month 251 | 263 | 230 | 227 | 241 | 223 | 2.48 | 2.40
10 month 263 | 275 | 242 | 239 | 252 | 235 | 2.60 | 2.52
11 month 275 | 2.87 | 254 | 251 | 264 | 247 | 273 | 2.64
12 month 288 | 299 | 266 | 263 | 276 | 261 | 2.85 | 2.77
13 month 291 | 311 | 2.78 | 2.75 | 287 | 2.73 | 2.98 | 2.88
14 month 293 | 315 | 2.81 | 2.77 | 298 | 2.86 | 3.09 | 2.94
Mean 277 | 292 | 259 | 255 | 2.70 | 254 | 2.79 | 2.69
LSD at 0.05
H NS
v 0.16
HxV 0.11

2004 / 2005 seasons

9 month 255 | 266 | 234 | 231 | 244 | 231 | 251 | 2.45
10 month 268 | 2.77 | 245 | 243 | 256 | 2.40 | 2.63 | 2.56
11 month 277 | 287 | 256 | 264 | 268 | 251 | 2.76 | 2.68
12 month 290 | 299 | 268 | 277 | 2.80 | 2.63 | 2.90 | 2.81
13 month 296 | 313 | 2.81 | 286 | 291 | 277 | 2.99 | 2.92
14 month 300 | 317 | 2.88 | 2.87 | 3.00 | 2.88 | 3.10 | 2.99
Mean 281 | 293 | 262 | 265 | 273 | 258 | 282 | 2.74
LSD at 0.05

H NS
v 0.14

HxV 0.10
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B- Juice quality traits :
1-Sucrose %

Delaying harvest dates from 9 to 13 months caused a significant
increase in sucrose percentages ( Table 4 ). Sucrose percentage increased
from 16.48 to 18.36 in the first season and from 16.54 to 18.55 in the second
season. Thereafter, sucrose has decreased as harvesting was delayed up to
14 months from sowing . The increase in sucrose % accompanying late
harvest might have been due to better growth characters. Such effect may be
attributed mainly to the effect of high temperatures especially night
temperature prevailing during May ( Table 1 ), which, increased respiration
and decreased sucrose accumulation . These results are in accordance with
those obtained by Mohamed ( 1989 ), Ramesh and Mahadevaswamy ( 1996 )
and El-Sogheir and Besheit ( 2003 ) who reported that sucrose % increased
by the delay in harvest date.

Table 4 : Sucrose percentage as affected by harvest dates and

varieties.
Varieties (V) 2003 / 2004 seasons
Harvest G.84/47|PH:801 |5 95121 |G.95/19|G.98/28|G.98/87| © T-2¥ | Mean
dates (H) 3 9
9 month 17.18 | 17.02 | 16.30 | 16.46 | 16.10 | 16.12 | 16.17 | 16.48
10 month 1798 | 17.86 | 16.65 | 16.80 | 16.77 | 16.52 | 16.88 | 17.07
11 month 18.86 | 18.19 | 17.02 | 17.38 | 17.13 | 16.78 | 17.29 | 17.52
12 month 19.99 | 18.90 | 17.53 | 17.86 | 17.78 | 17.09 | 17.98 | 18.16
13 month 19.36 | 19.22 | 17.92 | 18.11 | 18.20 | 17.32 | 18.36 | 18.36
14 month 17.74 | 17.50 | 16.41 | 16.87 | 18.65 | 17.61 | 18.77 | 17.65
Mean 18.52 | 18.12 | 16.97 | 17.25 | 17.44 | 16.91 | 17.58 | 17.54
LSD at 0.05
H 0.19
V 0.36
HxV 0.57
2004 / 2005 seasons
9 month 17.23 | 17.11 | 16.40 | 16.52 | 16.15 | 16.19 | 16.21 | 16.54
10 month 18.03 | 17.94 | 16.71 | 16.91 | 16.92 | 16.62 | 17.00 | 17.16
11 month 18.72 | 18.22 | 17.09 | 17.50 | 17.21 | 17.03 | 17.31 | 17.58
12 month 20.00 | 19.10 | 17.72 | 18.02 | 17.92 | 17.33 | 17.99 | 18.30
13 month 19.70 | 19.41 | 18.01 | 18.33 | 18.38 | 17.62 | 18.41 | 18.55
14 month 17.91 | 17.80 | 16.77 | 16.93 | 18.73 | 17.89 | 18.82 | 17.84
Mean 18.60 | 18.26 | 17.12 | 17.37 | 17.55 | 17.11 | 17.62 | 17.66
LSD at 0.05
H 0.22
\Y 0.43
HxV 0.61

Varieties differed significantly in sucrose content at harvest in both
seasons. (G.84/47 variety surpassed the other varieties in sucrose content
with an average of 18.52 and 18.60 % in the first and second seasons,
respectively, followed by PH.8013, G.T.54/9, G.98/28, G.95/19, G.95/21 and
G.98/87 in a descending order. Such effect give evidence to the genetic
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variation among the used varieties in their efficiently of sugar synthesis and
translocation of assimilates to storage organs. Varietal differences in sucrose
content was also reported by Nassar ( 1996 ) and Besheit et al ( 1998 ).

The interaction between harvest dates and varieties had a significant
effect on sucrose percentage in both seasons ( Table 4 ). G.84/47 and
PH.8013 recorded the highest sucrose % ( 19.99 and 19.22 % ) in the first
season and ( 20.00 and 19.41 % ) in the second season, when harvested
after 12 and 13 months , respectively. These results are in line with those of
Mohamed (1989 ), Raju and Rao ( 1990 ), Nassar ( 1996 ) and Besheit et al (
1998).

2- Purity %

Data presented in Table 5 indicated that delaying harvest from 9 to
13 months significantly increased purity percentages. The increase in purity
percentage ranged from 71.98 to 86.19 and from 72.51 to 86.77 % in the 15t
and 2 seasons, respectively. Thereafter, purity decreased as harvesting
was delayed up to 14 months after sowing. The increase in purity
accompanying late harvest may be attributed to the increase of sucrose
content . The obtained results are in line with those of Nassar ( 1996 ) and
El-Sogheir and Besheit ( 2003 ) who found that delaying harvest from 10 to
13 months significantly increased purity %, thereafter, purity % was
decreased as harvesting was delayed to 14 months from sowing.

Table 5: Purity percentage as affected by harvest dates and varieties.

\Varieties (V) 2003 / 2004 seasons
5':{;’:5(;) G.84/47| PH.8013 |G.95/21|G.95/19|G.98/28|G.98/87|G.T.54/9| Mean
9 month 7418 | 73.26 | 70.61 | 70.87 | 71.92 | 70.17 | 72.87 | 71.98

10 month 82.17 | 80.19 72.90 | 73.94 | 75.87 | 71.86 | 76.32 | 76.18
11 month 86.22 | 85.11 76.77 | 77.33 | 78.03 | 75.89 | 79.13 | 79.78
12 month 89.36 | 88.13 | 81.33 | 82.18 | 83.98 | 80.21 | 84.18 | 84.20
13 month 86.11 | 89.10 | 84.77 | 85.18 | 86.97 | 84.11 | 87.12 | 86.19
14 month 83.23 | 82.10 | 83.11 | 84.17 | 87.87 | 85.02 | 88.96 |84.92

Mean 83.55 82.98 78.25 | 78.95 | 80.77 | 77.88 | 81.43 | 80.54
LSD at 0.05
H 1.70
\Y 1.22
HxV 2.60
2004 / 2005 seasons
9 month 75.11 73.91 71.11 | 71.11 | 72.18 | 71.01 | 73.13 | 72.51

10 month 83.33 | 80.99 73.13 | 74.13 | 76.13 | 72.13 | 76.81 | 76.66
11 month 87.30 | 86.03 7717 | 77.72 | 78.19 | 76.13 | 79.73 | 80.32
12 month 90.31 | 89.11 | 82.01 | 82.33 | 84.15 | 80.31 | 84.61 | 84.69
13 month 87.18 | 90.03 | 85.13 | 85.37 | 87.18 | 84.81 | 87.70 | 86.77
14 month 83.33 | 83.11 | 83.86 | 84.31 | 88.11 | 85.36 | 89.11 | 85.31

Mean 84.43 | 83.86 | 78.74 | 79.16 | 80.99 | 78.29 | 81.85 | 81.05
LSD at 0.05

H 1.63

\Y 1.17

HxV 2.33
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Significant differences among varieties in purity % in both seasons
was recorded. G. 84/47 variety gave the highest purity % with an average of
83.55 and 84.43 % in the 1%t and 2™ seasons, respectively. Purity % of the
other varieties ranged from 82.98 to 77.88 and 83.86 to 78.29 in 1st and 2™
seasons. The superiority of G.84/47 may be due to its superiority in sucrose
concentration as mentioned before.

Varieties x dates of harvest interaction were significant with respect
to this trait in both seasons. G.84/47 variety gave the highest purity
percentages at 12 months of age. PH.8013, G.95/21 and G.95/19 varieties
gave the highest purity % at 13 months, while G.98/28, G.98/87 and G.T.54/9
gave the highest purity when harvested at 14 months of age . The purity %
had the same trend as sucrose % for the same varieties.

3- Reducing sugars %

Results shown in Table 6 indicated that cane harvested after 9
months had the highest reducing sugars % and these values decreased
gradually by delaying harvest to reach its minimum values at 13 months of
age in both seasons, Thereafter, the delay in harvest up to 14 months slightly
increased reducing sugars.

Table 6: Reducing sugars % as affected by harvest dates and varieties.
\Varieties

2003 / 2004 seasons
(V)
Harvest / / / / / /
dates (H) G.84/47 |PH.8013| G.95/21|G.95/19 | G.98/28 | G.98/87 |G.T.54/9| Mean

9 month 0.58 0.64 0.71 0.69 0.68 0.73 0.66 0.67
10 month 0.55 0.60 0.68 0.67 0.65 0.70 0.62 0.64
11 month 0.52 0.57 0.65 0.64 0.62 0.67 0.57 0.61
12 month 0.49 0.54 0.61 0.61 0.58 0.63 0.54 0.57
13 month 0.51 0.52 0.57 0.56 0.53 0.60 0.51 0.54
14 month 0.55 0.57 0.61 0.59 0.51 0.59 0.48 0.56

Mean 0.53 0.57 0.64 0.63 0.60 0.65 0.56 0.60
LSD at 0.05
H 0.02
\Y 0.04
HxV N S
2004 / 2005 seasons
9 month 0.55 0.63 0.68 0.66 0.65 0.70 0.63 0.64

10 month 0.52 0.57 0.65 0.64 0.62 0.66 0.60 0.61
11 month 0.49 0.54 0.62 0.62 0.57 0.63 0.51 0.57
12 month 0.47 0.51 0.57 0.57 0.55 0.60 0.49 0.54
13 month 0.48 0.48 0.53 0.51 0.51 0.57 0.44 0.50
14 month 0.52 0.54 0.58 0.55 0.49 0.53 0.42 0.52

Mean 0.51 0.55 0.61 0.59 0.57 0.62 0.52 0.57
LSD at 0.05

H 0.03

\Y 0.04

HxV NS

The reduction in reducing sugars % as harvest was delayed is due to
the increase in sucrose formation as a result of sugar storage in cane stalks
and the reduction in growth rate. Furthermore, the increase in reducing
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sugars accompanying delay in harvest up to 14 months may be due to the
effect of high temperature on respiration rate. These results are in agreement
with those obtained by Mohamed ( 1989 ), Nassar ( 1996 ) and El-Sogheir
and Besheit ( 2003 ).

Results in Table 6 revealed that juice of G.98/87 variety exhibited
the highest values of reducing sugars % than the other varieties. It is worth to
mentioning that, G.98/87 was the lowest one in sucrose content ( Table 5 ).
While G.84/47, G.T.54/9 and PH.8013 varieties gave the lowest values of
reducing sugars % and the other varieties were in between . Varietal
differences in reducing sugars content were reported by Mohamed ( 1989 ),
Solomon et al. ( 1990 ), Nassar ( 1996 ) and Besheit et al. ( 1998 ) who
noticed that reducing sugar percentage differ widely among varieties.

The interaction between harvesting dates and varieties was
insignificant in both seasons ( Table 6).

C- Yields

1- Net cane yield (tons/fed )

Data presented in Table 7 revealed that net cane yield / fed was significantly
affected by dates of harvest in both seasons. Delaying harvest up to 14
months after planting increased cane yield by 6.22 and 5.95 ton / fed in the
1st and 2" seasons as compared with cane harvested after 9 months. Such
effect may

Table 7 : Cane yield ( ton / fed ) as affected by harvest dates and

varieties.
\Varieties (V) 2003 / 2004 seasons
g':{;’:s(lﬂl) G.84/47| PH.8013 |G.95/21|G.95/19|G.98/28|G.98/87|G.T.54/9| Mean
9 month 4510 | 46.11 | 40.02 | 40.36 | 41.19 | 38.71 | 45.71 | 42.46

10 month 46.17 | 47.40 | 41.36 | 41.42 | 43.94 | 39.33 | 46.33 | 43.71
11 month 47.21 | 48.80 | 43.18 | 43.54 | 45.51 | 40.15 | 47.19 | 45.08
12 month 48.18 | 49.96 | 45.13 | 45.33 | 46.36 | 42.48 | 48.88 | 46.62
13 month 48.34 | 51.10 | 47.61 | 47.02 | 47.11 | 44.36 | 50.19 | 47.96
14 month 4856 | 51.73 | 47.73 | 47.19 | 48.03 | 46.15 | 51.36 | 48.68

Mean 47.26 49.18 4417 | 44.14 | 45.36 | 41.86 | 48.28 | 45.75
LSD at 0.05
H 0.42
\Y 0.61
HxV 0.86
2004 / 2005 seasons
9 month 46.03 46.39 41.77 | 41.40 | 42.10 | 39.22 | 46.02 | 43.28

10 month 46.94 | 47.98 42.94 | 42.21 | 44.77 | 39.94 | 46.99 | 44.54
11 month 47.61 49.17 44.33 | 44.31 | 46.43 | 40.71 | 47.71 | 45.75
12 month 48.39 50.33 46.91 | 46.30 | 47.11 | 42.96 | 49.56 |47.37
13 month 48.71 51.18 48.13 | 47.86 | 48.01 | 44.92 | 50.88 | 48.53
14 month 49.03 51.46 48.32 | 48.13 | 49.11 | 46.63 | 51.96 [49.23

Mean 47.79 49.42 45.40 | 45.04 | 46.26 | 42.40 | 48.85 |46.45
LSD at 0.05

H 0.39

\% 0.52

HxV 0.75
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attributed to better growth of cane in terms of stalks length and diameter as
mentioned before. These results are in line with those recorded by Nassar (
1996 ), Singh et al. (1997 ) and EI-Sogheir and Besheit ( 2003 ) they found
that delaying harvest up to 14 months from planting date increased cane yield
by 2.125 and 1.953 ton / fed in the 15t and 2" seasons as compared with
cane 10 months of age.

Varieties differed significantly in net cane yield at harvest in both
seasons ( Table 7). PH.8013 variety gave the highest cane yield ( 49.18 and
49.42 ton /fed ) followed by the variety G.T.54/9 ( 48.28 and 48.85 tons/ fed. )
in the first and second seasons, respectively. The other varieties could be
descending arranged as follows G.84/47, G.98/28, G.95/21, G.95/19 and
G.98/87. The superiority of PH.8013 and G.T.54/9 may be attributed to their
better growth characteristics in terms of length and diameter of stalk .
Varietal differences in cane yield were reported by Raju and Rao ( 1990 ),
Nassar ( 1996 ) and El-Sogheir and Besheit ( 2003 ).

Varieties x dates of harvest interaction had a significant effect on net
cane yield (tons/ fed ). Varieties differed in their maximum cane yield
according to dates of harvest . G.84/47 variety gave the highest net cane
yield at 12 months of age . It is worth to mentioning that in most cases the
differences in net cane yield between 12 to 14 months were not significant,
while , PH.8013 , G.95/21 and G.95/19 varieties gave the highest net cane
yield at 13 months of age. On the other hand, G.98/28, G.98/87 and G.T.54/9
varieties gave the highest yield at 14 months of age . The differential yield
response of sugar cane varieties to harvest dates was reported by Raju and
Rao ( 1990 ), Nassar ( 1996 ), Singh et al. ( 1997 ) and El-Sogheir and
Besheit (2003 ).

2- Sugar yield (tons /fed)

Results in Table 8 and Fig. 1 revealed that dates of harvest had a
significant effect on sugar yield in both seasons, where, sugar yield increased
from (3.87 to 5.86 tons/ fed ) and from ( 4.22 to 6.36 ton / fed ) in the 15t and
2" seasons, respectively when harvesting was delayed from 9 to 13 months.
On the contrary, delaying harvest date up to 14 months exhibited significant
reduction in sugar yield in both seasons. The reduction of sugar yield may be
due to the observed reduction in sucrose and purity % as well as the
increase in reducing sugars. These results are in agreement with those
obtained by Raju and Rao (1990 ), Patel et al. (1993 ) and Nassar ( 1996 ).

Data in Table 8 revealed that sugar yield was significantly affected by
sugar cane varieties in both seasons. The new promising variety PH.8013
exhibited the highest sugar yield recording 5.94 and 6.41 ton /fed in the first
and second seasons, respectively followed by G.T.54/9 , G. 84/47, G.95/21,
G.95/19 , G.98/87 and G.98/28 in a descending order. The superiority of
PH.8013 may be due to better stalk diameter which was reflected in higher
net cane yield as well as to the increase in juice quality traits in terms of
sucrose % and purity %. Many workers reported differences in sugar yield
among varieties, ( Mohamed ,1989 ; Nassar, 1996 ; Besheit et al., 1998 and
El-Sogheir and Besheit, 2003 ).

The interaction between harvest dates and varieties had a significant effect
on sugar yield in both seasons. G.84/47 variety gave the highest sugar yield
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at 12 months of age, while, PH.8013 ,G.95/21 and G.95/19 varieties gave the
highest sugar yield at 13 months of age. On the other hand , G.98/28,
G.98/87 and G.T.54/9 varieties gave the highest sugar yield at 14 months of
age . The differential sugar yield response of sugar cane varieties to harvest
date was reported by Nassar ( 1996 ) and El-Sogheir and Besheit ( 2003 )
Who found that G.84/47 variety gave the highest sugar yield when harvested
at 12 months from planting date while the other varieties gave the highest
sugar yields when harvested after 13 months from planting date

Table 8 : Sugar yield ( ton / fed ) as affected by harvest dates and

varieties.
\Varieties (V) 2003 / 2004 seasons
5':{(‘3’:5(;) G.84/47| PH.8013 |G.95/21|G.95/19|G.98/28|G.98/87|G.T.54/9| Mean
9 month 497 | 466 | 377 | 382 | 234 | 286 | 464 | 3.87
10 month 548 | 522 | 432 | 429 | 281 | 333 | 510 | 4.36
11 month 504 | 569 | 482 | 477 | 330 | 391 | 556 | 4.86
12 month 654 | 648 | 533 | 526 | 381 | 440 | 6.03 | 5.41
13 month 602 | 726 | 601 | 582 | 426 | 496 | 668 | 586
14 month 537 | 631 | 513 | 511 | 481 | 552 | 7.28 | 5.65
Mean 572 | 594 | 490 | 485 | 356 | 4.16 | 588 | 5.00
LSD at 0.05
H 0.10
v 0.12
HxV 0.44

2004 / 2005 seasons

9 month 514 | 518 | 3.98 | 407 | 2.88 | 3.36 | 491 | 4.22
10 month 567 | 587 | 461 | 461 | 343 | 389 | 544 | 4.79
11 month 619 | 640 | 516 | 515 | 3.98 | 452 | 598 | 5.34
12 month 681 | 692 | 582 | 574 | 451 | 506 | 651 | 5.91
13 month 647 | 756 | 652 | 628 | 504 | 559 | 7.08 | 6.36
14 month 551 | 652 | 518 | 523 | 557 | 6.12 | 7.71 | 5.98
Mean 597 | 641 | 521 | 518 | 424 | 476 | 6.27 | 543
LSD at 0.05
H 0.15
v 0.16
HxV 0.51
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F1

Fig 1 : Sugar yield ( tons / fed ) as affected by harvest dates and
varieties

56



J. Agric. Sci. Mansoura Univ., 32 (1), January, 2007

REFERENCES

Anonymous ( 1981 ). Chemical control in Egyption sugar production factories.
Jan. PP.232.

A.O.A.C (1995). Association of official Agricultural chemist official methods
of analysis, 16 th Ed. A.O.A.C. international ,Washington,D.C. USA.

Besheit, S.Y.; A. Abo Dooh ; Maria G. Beshay; M.K. Ali and H.A. Abd EI-
Kareem ( 1998 ). Evaluation and borer sensitivity of some new
Egyption promising sugar cane varieties. Egypt. J. Agric. Res. 76 (1) :
191 - 202 .

El-Sogheir, K.S. and S.Y. Besheit ( 2003 ). Effect of harvest dates on quality
and yield of some promising sugar cane varieties under South Egypt
conditions . Annals of Agric. Sc. , Moshtohor, 41 (3): 1121 — 1133.

Gilbert, R.A. ; J.M. Shine ; J.D. Miller ; R.W. Rice and C.R. Rainbolt ( 2006 ).
The effect of genotype, environment and time of harvest on sugarcane
yields in Florida, USA. Field- Crops- Research. 2006; 95 (2 / 3 ): 156-
170.

Mohamed, B.D. ( 1989 ).Effect of nitrogen fertilizer and harvested time on
yield and quality of sugar cane. M.Sc. Thesis, Agric. Fac. Assiut Univ.,
Assiut , Egypt.

Nassar, A.AM.A. (1996 ). Yield and quality response of some sugar cane (
Sacchrum spp ) cultivars to potassium nutrition and harvest date.
Ph.D., . Thesis, Agric. Fac. , Cairo Univ., Egypt.

Ramadan, B.S.H. ( 1992 ). Effect of nitrogen sources and rates on sugar
cane productivity. Ph.D. Thesis Fac. Agric. Cairo Univ., Egypt.

Ramesh,P. and M. , Mahadevaswamy ( 1996 ). Effect of planting season and
harvesting age of plant and ratoon crops on yield and quality of sugar
cane (Saccharum officinarum ) varieties. Indian J. Agric. Sci., 66 ( 11)
1641 - 644 .

Raju, D.V.N. and K.L. Rao ( 1990 ). Studies on the performance of different
sugar cane varieties when crushed late in season. Bharatiya sugar 6 (
1): 169-176 (Plant Breeding Abst., 1992, 62 : 9251 ).

Singh, S.N. ; M.L. Shukla and G.P. Singh ( 1997 ). Productivity of sugar cane
as influenced by seasons of planting and date of harvesting in Uttar
pradesh. Council of Sugar Cane Res. Shahjahanpur, Uttar Pradesh,
Indian Sugar 47 (1) : 35-42.

Snedecor, G.W. and W. G. Cochran (11981 ). Statistical Methods. Seventh
Ed., lowa State Univ. Press, Ames, lowa , U S A.

Solomon, S. ; K.K. Srivastava ; S. Bhatnagar and V.K. Madan ( 1990 ). Post
harvest changes in invertase activity and juice quality in sugar cane.
Indian Sugar, 40 (12 ) : 895 — 899.

Steel, R.G.D. and J.H., Torrie ( 1980 ). Principles and procedures of
statistics Mc. Grow- Hill Book Co. Inc. New York.

Patel, H.S. ; N.J. Mehta ; M.P. Patel ; R.T. Khatri and P.L. Naik ( 1993 ).
Evaluation of early cane cultivars under varying harvesting dates.
Indian Sugar, 43 (8) : 641 — 644 .

57



Nassar , A. M. and A. A. Abazaid

Yadav, R.L. and R.K. Sharma ( 1980 ). Effect of nitrogen level and harvesting
date on quality characteristics and yield of four sugar cane genotypes .
Indian J.Agric. Sci., (50) : 581 — 589 .

B disal) Sl b Ciliual (anyd J guanall g guiialll o saall ae ) ga il
Llad) juaa gl cias

Lk A s diblll se - jlal daa) iluas daa)

= o5l — Ase 5l digaad) 38 pa — A Sl Jualaall igan g

Aol pamse A el jmey U ddailaey dielaall Cgay dlanay (lilia Gl ja3 Caadl
Lol sa i ) Sleanl) vl ga il Al ol geaill inie Jead a s e Yo e0/Ye v g Yo g/Y Y
MJ}M}BJJA,LHCZ—C\)J|Q-A\‘)€—5 YE Y e IY e VY e Ve el J_S_]JLAAA.“@JL‘AA
5V /80 550 5 Y1 /80 550n s AT (I s EV/AE S5 b 5 ndual) Sl Cuiad (he Cilinal
L0 ) sas e (o laal) Canally &5 Hlaa AV/AA B 3 s YA/AA B 30a
- b Lo Al o i Ll Juaniall il Casia

B g AT LRI b dinall Calial) culac L A bdlaad Ay sall 5 Al oy Ball s
sasall Cliia s lagel) Jsumne e doalil el 9/08 0555 o jladl) Caiuall ) A3l £V/AE
a;w\aj;_}l‘)m‘d_’m)@u‘w

O 5 smaill 2 gaall e Jgoanll S L ddadlaa g dnd all 338 Cag yla caai A5l aa g a8
VY ee e V430 530m 5 Y40 53 ¢ AT L) (o Glial) slias die m S J seans
Bua ¢« YA/AA 3 0a Calia¥l Laty il Ao gie iliial) oda e 1agd g de ) )50 5yl e | e
Glia) sda it 1agdyde) )3l Al e | el VE jee o slaall die 4/0% (5 0li5 3 5 AY/AA
e Ao salian vie Aali) ef sy £V/AE 5 ua Canall o) Al jall (e gl S5, il 3 53l
Al Sl Cainall o jliie) (Say 1A de 30 (e el VY

58



