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ABSTRACT

The present investigation was carried ont at Mallawi
Agricultural Research Station, Ei-Minia Governorate and El-
Miattana Agricultural Research Station, Qena Governorate
during 2005/2006 and 2006/2007 seasons to evaluate six
sugarcane varieties ; five promising ones namely; Ph.8013,
G.98-28, G.98-87, G.99-103 and G.84-47 in addition to the
commercial variety G.T.54-9 as a control . The effect of three
harvesting dates on yield and quality traits of these varieties
were studied.

A split plot design with four replications was used in
both seasons, where harvest dates were allocated in the main
plots, while sugarcane varieties were randomly distributed in
the sub plots. -

The results indicated that harvesting date had significant
influence on cane and sugar yields. Sugarcane harvested at 12
months showed the highest values of these traits in both
locations,
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Planting G.84-47 or Ph.8013 varieties in Upper Ezypt on
mid March and harvesting after 12 months from planting is
highly recommended to obtain highest cane and sugar yields
(ton/fed.). However, in Middle Egypt, planting sugarcane
variety Ph.8013 on mid March and harvesting it after 12
months from planting is highly recommended to get the highest
cane and sugar yields (ton/fed.). ' '

7 INTRODUCTION

Sugar industry depends largely on sugarcane crop. However,
growing sugarcane in Egypt depends on the commercial variety
(G.T.54-9 only since more than twenty years, which represents a high
risk that may face sugar industry. Therefore, releasing new cane
varieties is considered a vital need. Recently, Sugar Crops Research
Institute succeeded in selecting some promising sugarcane varieties,
among them G.84-47, G.99-103, G.98-28, G.98-87 and Ph.8013. It is
a well known fact that sugarcane varieties are broadly different in their
growth characters, quality traits as well as cane and sugar vields.
These differences are due to great variation in gene make-up and
prevailing meteorological factors throughout the growing season.
Therefore, it is of great importance to evaluate varietal performance
under the conditions of various regions to obtain the highest
qualitative and quantitative criteria.

Sugarcane varicties with different maturity periods are needed
throughout the crushing season which extends from late December to
late May and sometimes to early June( Abo El-Ghait (2000), Tsmail
(1997), Gomaa (2000), Yousef, et al. (2000), Mohamed and Ahmed
(2002) and Nasser et a/. (2006)

Therefore, this work was carried out to study the effect of
harvest date on yield and juice quality of six sugarcane varieties
grown at different locations.
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MATERIALS AND METHODS - -

This investigation was carried out at Mallawi Agricultural
Research Station, El-Minia Governorate and El-Mattana Agricultural
Research Station, Qena Governorate during 2005/2006 and 2006/2007;
seasons to evaluate six sugarcane varieties (five promising ones
namely Ph.8013, (G.98-28, G.98-87, G.99-103 and G.84-47 in addition
to the commercia] variety G.T.54-9 as a control) and the effect of three
harvesting dates on yield and quality traits of these varieties.

Each experiment at El-Mattana and Mallawi included 18- -
treatments representing combination between the following factors:
Harvesting dates: after 11 months from planting, after 12 months
from planting and after 13 months from planting.

Sugarcane variettes: G.T.54-9,G.84-47,G.99-103,G.98-87,G.98-28
and Ph.8013

A split plot design with four rephcations was used in Both
seasons, where harvest dates were allocated in the main plots, while
sugarcane varieties were randomly distributed in the sub plots. Sub-
plot area was 28 m” which comprised 4 ridges with 7 m in length and
1 m in width. The dry method of sugarcane planting was used. The
tested sugarcane varicties were planted in spring season on the middle
of March in both seasons. Overall applications of the recommended
NPK fertilization were added at rates of 240 kg N (as urea 46% N), 60
kg P,Os (as calcium super phosphate 15.5 % P;05) and 50 kg K,0 (as
potassium sulphate 50 % K,0). Phosphorus fertilizer was added
during land preparation, nitrogen and potassium fertilizers were added
in two equal doses after two and three months from planting. Other
agricultural practices were carried out as recommended by Sugar
Research Institute. :

Chemical Analysis of the experimental soil at the two 1ocat10ns.
was carried out and the data are show in Tablel. Also temperature
during both seasons of study at the two locations was recorded and the
data are shown in Table 2.
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Table 1: Chemical analyses of the upper 40 cm of the soil at EI-Mattana
and Mallawi Agricultural Research Stations

B Season [ 2005/2006 2006/2007
Location | MaHawi Mattana Mallawi | Mattana
| pH [ 845 8.58 859 | 807
Chemical | Av.N (ppm) | 39.69 35.22 41.01 38.24
analysis | Av.P (ppm) |  10.12 8.12 11.95 8.07
Av.K(ppm) | 18511 | 170.12 | 190.13 | 16823 |

Table 2: Maximum and minimum temperature degrees, C” at Mattana
and Mallawi Agricultural Research Stations in 2005/2006
and 2006/2007 growing season. =
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{ T-max | T-min - T-max T-min
P |_(2005/2006) | (2005/2006) | (2006/2007) | (2006/2007)
£ | F £ £ £ S £ B g
) = = o s = = = ]
= % |£ /5 '§ |3 |§ |5 |%
= = = = > = = =
March | 197 | 29.6 | 141 | 104 [ 244 [ 340 | 95 | 95
April 292 | 366 | 126 | 152 | 283 | 37.0 | 127 | 13.0 |
May | 333 | 405 | 159 | 210 | 356 | 41.3 | 181 | 18.1
June: | 348 | 41.6 | 312 | 22.6 | 347 | 40.6 | 197 | 19.7
N July - 1360 | 408 | 207 | 265 368 | 41.8 | 22.0 | 22.0
August | 368 | 407 | 218 | 213 | 353 | 400 | 219 | 219
September | 33.6 | 40.1 [ 199 { 177 345 | 423 | 192 | 192
October | 31.4 | 381 | 168 [ 207 | 306 | 375 | 17.0 | 170
November | 24.9 | 31.7 | 12.6 | 109 | 262 | 31.3 | 113 | 11.3 |
December | 19.9 | 259 | 52 | 58 | 206 | 266 | 89 | 89
January | 188 | 239 | S4 | 41 | 202 | 242 | 5.6 5.6 |
| February | 19.5 | 288 | 47 | 47 | 209 | 279 | 59 | 59
March | 24.1 . 340 | 95 | 95 | 246 | 343 | 95 | 95
April 283 1 370 | 127 [ 130 | 284 | 375 | 126 | 126
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At harvest, a sample of ten millable stalks was randomly collected

from each sub-plot to determine the following characters:
Millable cane yield (ton/fed) was determined from millable canes of
two guarded rows of each sub-plot which were ‘harvested, topped,
cleaned, weighed and cane yield in tons/fed was calculated.
Recoverable sugar yield (ton/fed) was estimated according to the
following equation:

" Sugar yield (tons/fed) = cane yield (ton/fed) x sugar recovery %.
Technological quality parameters:
Total soluble solids percentage (TSS %): was determined usmg
"Brix hydrometer” according to A.O.A.C. (1995).
Sucrose percentage was ‘determined using Sacharometer accordmg to
A.O.A.C. (1995).
Purity percentage was calculated as given by Satisha er. al (1996)
using the following formula :

Purity % = Sucrose % x 100 + TSS %
Recovery ‘sugar percentage was calculated by using the followmg
formula:

Recovery sugar % = richness % x purity %

Where: richness = (sucrose in 100 grams juice x factor) / 100

Factor = 100 - [(Fiber % + physical impurities % + percent
water free sugar]

Statistical analyses:
The collected data were analyzed by two methods:

Randomized complete block design combined over locations
and years (for data pre harvesting) with four replications and
Randomized complete block design with split, combined over
locations and years (for data after harvesting). The harvest dates were
allocated in the main plots while sugar cane varieties were randomly
dlstnbuted in the sub plots.
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RESULTS AND DISCUSSION
Millable cane and recoverable sugar yields:

" Effect of harvesting dates, sugar cane varieties, locations and
their interaction, on millable cane and recoverable sugar yields
(ton/fed) are presented in Tables 3 and 4. The data show that
harvesting date had a significant effect on millable cane and
recoverable sugar yields (ton/fed) for evaluated sugar cane varieties at
both locations. Data pointed out that the second harvesting date
( after12 months ) recorded the highest values of millable canec and
recoverable sugar yields; 62.57 and 7.14 fon per fed respectively,
while the lowest values (61.01 and 6.33 ton per fed ) were found with
the first harvesting date (afterll months). The present finding are
completely in accordance with those of Nigade er al (1999),
Khandagave (1999) and Arumugam er al. (2002) who studied the
effect of harvest dates ( 10, 11, and 12 months ) on yield and quality
of 6 sugarcane cultivars and found that cane yield increased with the
increase in crop age from 11 to 12 month.

Data in Tables 3 and 4 revealed significant variation among the
tested sugarcane varieties in millable cane yield at both locations and
combined. Sugarcane varicties G.99-103 and Ph.8013 recorded the
highest values of cane yield ton /fed (65.17 and 64.76 ton per fed
respectively). while the lowest one was recorded by (G.84-47 variety
with a value of 55.44 ton per fed. Sugarcane varietey Ph.8013
produced the highest sugar yield/fed (7.55 ton per fed ), while G.99-
103 variety, gave the lowest value (6.57 ton per fed ). The increase in
sugar yield in Ph.8013 varietiey could be attributed to their superiority
in yield and sucrose percentage, while G.99-103 variety had lowest
value in sucrose percentage In this connection, Nasser et a/ (2006)
evaluated five sugarcane varieties ( Ph8013, G84/47, G98/28, G98/87
and G.T54/9) and found that these varieties significantly differed in
millable cane and sugar yields; variety Ph8013 gave the highest
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millable cane and sugar yiclds, while the other varicties ranked
in between.

Also, locations had a significant effect on millable cane and
sugar yields (Tables 3 and 4) El-Mattana location surpassed Mallawi
location in millable cane and sugar yields. This result could be due to
the fact that EI-Mattana is characterized by fertile soil and suitable
environmental conditions than Mallawi (Tabies 1 and 2). These results
are in agreement with those reported by Hapase er al (1995,

Channabasappa et al. (1997) and Kadam et al. (2004},

Technological quality parameters: -

Results given in Tables 5, 6, 7, and 8 show significant
differences in the percentage of total soluble solids, sucrose purity and
sugar recovery among harvesting dates of sugarcane varieties in both
locations and combined, with third harvesting date (after13’ months)
gave the highest values. The lowest values of total soluble solids,
sucrose, purity and sugar recovery percentages were obtained with the
first harvesting date (after] lmonth. This could be attributed mainly to
the effect of high temperatures especially night temperature prevailing
during May, also when the harvesting date was delayed the sugarcane
plant became more mature. This finding is in agreement with those
recorded by Nassar (1996), Ramesh and Mahadevaswamy (1996) and
El-Sogheir and Besheit (2003) who reported that total soluble solids,
sucrose, purity and sugar recovery percentages increased gradually as
harvesting delayed unti! 13 months.
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Table 3: Millable cane vleld (ton per feddan) of the studied sugar cane
varieties as affected by -different harvesting dates and
d]fferent locatwns.: TR -
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o Location(L) 'l
. Harvesting dates(H) Varieties(V) . Combined
_ IR -+ +|  Matlawi Mattana
! G.T549 5717 64.93 | 61.05
; G. 84-47 4994 5998 | 54.96
* G99-103 |~ "62.97 7052 [ 66.75
11 months f G. 9828 53.75 63.68 58.72
] G. 9887 57.20 62.86. | 60.03
Ph. 8613 62.16 66.92 64.54
-Mean 5720 64.82 61.01
G.T.54/9 5§7.23 67.00 62.12
G. 84-47 52.02 62.82 57.87
G.99-103 62.19 7041 | 66.30
12 months G. 98-28 60.47 64.23 62.35 |
G. 9887 58.09 62.04 60.51
) Ph. 8013 63.54 68.98 66.26
Mean 59,22 65.91 - 62.57
' G.T.54/9 56.09 65.08 60.58
G. 84-47 49,55 57.41 1% 53.48
G.99-103 59.78 65.14 62.46
13 months G. 9828 5877 .| 62.65 60.71
G. 98-87 5929 | 63.40 61.35
~__'Ph.8013 61.48 65.49 63.49
, Mean. . . 57.49 63.19_ 60.35
G.T.54/9 56.83 65.67 61.25
T G. 8447 50.80 60.07 . 55.44
- G.99-103 61.65 68.69 65.17
Mean of varieties G.95-28 57.66 | 635 | 60.59
| G.98-87 5849 | 6277 | 60.63
| Ph. 8013 62.39 | 67.13 i 64.76
Mean 5797 | 64.64 61.31
LSD at 5% H \% L HY { HL VL J HVL
level 0.510 | 1.038 | 0416 | 1.798 | 0.721 1468 ' NS
I |
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T ahle 4: Sugar yield (ton per feddan) of the studied sugar cane varieties
a affected by different harvesting dates and different locations,

: . Location(L)
Harvesting Varieties{V}) Combined
dates(H) | o Mallawi Mattana
. G.T.54-9 5,91 7.07 6.49
 G.84-47 5.48 6.63 6.06
G.99-103 5.79 6.69 6.24
11 month
months G. 98-28 5,43 6.67 . 6.05
G. 98-87 5.86 6.49 6.18
Ph. 8013 6.66 7.23 6.94
Mean 5.86 6.80 6.33
G.T.54-9 6.38 7.90 714
G. 84-47 6.34 7.96 7.15
12 month G.99-103 6.00 6.91 6.46
months G. 98-28 6.68 762 | 715
G. 98-87 6.66 722 | 6.94
Ph. 8013 7.66 834 | 799
Mean 6.62 7.66 7.14
G.T.54-9 6.41 781 1l
G. 84-47 6.03 7.25 | 6,64 |
3 G.99-103 | 6.71 7.32 701 |
13 months G.98-28 | 6.58 7.40 6.99 |
G. 98-87 6.84 7.57 7.21
Ph. 8013 7.49 7.91 7.69
Mean 6.68 7.54 7.1
G.T.54-9 6.23 7.59 6.91
. G. 84-47 5.95 7.28 6.62
Mean of . G.99-103 617 | 697 6.57
varieties | G, 9§-28 6.23 7.23 6.73
G. 98-87 646 7.09 6.78
Ph. 8013 727 7.82 7.55
Mean 639 . 7.33 6.86
Lspat | oo 013 vo6 | 023 HL ots | AVL
$%level . ’ ) ) NS ’ NS
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Table 5: Total soluble solids of the studied sugar cane varieties as
affected by different harvesting dates and different locatious.

- -T- - -
i Location(L
H;rvestmg Varieties(V) — () Combined
ates(H) | Mallawi Mattana '
G.T.54-9 19.25 20.12 | 19.68
| G.84-47 20.02 . 20.62 2033
4 { '
11 months | G-95-103 18.50 19.55 19.03
' G.98-28 | 18.87 20.15 19.51
 G.98-87 | 19.12 19.76 19.44
| Ph.8013 19,56 20.14 19.85
Mean 1922 20.06 19.64
G.T.54-9 20.75 20.81 20.78
. G.8447 2093 | 21.25 21.09
12 month . G.99-103 1962 | 20.31 19.97
months G. 9828 19.68 | 20.44 20.06
T T
G. 98-87 20.31 { 20.28 20.30
Ph. 8013 2031 | 20.56 20.68 |
Mean 2035 20.61 , 20.48
G.TS54-9 | 2131 20.56 . 21.24
G. 84-47 21.75 2180 21.77
13 months G.99-103 20.12 2061 20.37
2043 |~ 2088 20.66
G. 95-87 20.93 2094 20.94
Ph.8OI3 | 2Ll6 2117 21.17
Mean | 2095 21,09 21.03___ |
L T
. G.T.54-9 2043 20.70 20.57
G. 84-47 20.90 21.22 21.06
Mean of G.99-103 19.41 20.16 19.79
varieties |  G.98-28 | 19.66 20,49 20.08_ |
| G.98-87 | 2012 20.33 20.23
. Ph.80I3 20.51 20.62 | 20.57
Mean _ 20.18 20.59 - 20.38
LSD at H Y% L HV HL VL l HVL
5% level 1 0.09 0.19 0.08 NS 0.4 | 027 | NS
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Table 6: Sucrose ;’iercénfage of the studied sugar cane varieties as
affected by different harvesting dates and different locations.

. . _
Harvesting | Y ' Location(LY" ‘ )
dates(H) : Varieties(V) — Mallawi Mattana |\ Combined
G.7.54-9 16.65 1759 | 17.12_
G. 84-47 17.70 180 T 17.86
G.99-103 15.3% - 15.72 15.54
Thmonths - 0e 28 16.46 1664 | 16.55
____G.98-87 16.96 1692 | 16.94
Ph. 8013 17.34 17.82 | 17.58
Mean 16.74 17.12 16.93
_ G.T.54-9 17.75 18.46 1811
G. 84-47 18.67 18.70 18.69
12 months G.99-103 1600 16.14 16.07
' G. 98-28 - 17.84 18.075 17.96
G. 98-87 18.00 17.90 17.95
Ph. 8013 18,64  18.55 18.59
Mean -, 17.82 17,97 17.89
G.T.54:9 18.68 - 18,81 18.75
_ G. 84-47 " 18.50 18.86 18.68
13 months G.99-103 : 16.07 16.40 16.24
. G. 98-28 18.19 18.27 18.23
G. 98-87 18.50 18.16 18.33
Ph. 8013 19.00 19.11 19.05
Mean 18.16 18.27 18.22
. G.I.54-9 17.69 18.28 17.99
| G.84-47 18.29 18.52 18.41
Meau of G.99-103 15.81 16.09 15.95
varieties G. 98-28 17.49 17.66 17.58
' G. 98-87 17.82 17.66 17.74
Ph. 8613 18.32 1849 | 18.41
__Mean 17.57 117 17.68
1 I
LSD at ’l 008 | ox1 | o006 HY oHL v |
5% level ) | 0.19 i 0.11 0.15 )
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Table 7: Purity percentage of the studied sugar cane varieties as
affected by different harvesting dates and different locations .

Location(L})

T

Harvesting i .
dates(H) I’ Varieties(V) Mallawi Mattana Combined
L_ G.T.54-9 80.52 81.92 - 81.22
__G.84-47 | 83.39 8§3.70 ' 83.54
11 months ~ G.99-103 72.37 74,09 7323
G. 98-28 80.51 8152 | 81,02
G. 98-87 80.28 82.71 81.50
Ph. 8013 81.50 81.17 81.34
Mean 79.76 80.85 8031 |
G.T.54-9 83.76 56.09 84.93
G. 84-47 83.61 86.32 84.97
12 months G.99-103 77.43 7704 77.23
| _G.9828 82.51 82.11 82.31 ____{
G. 98-87 82.25 83.65 §2.95
o f Ph. 8013 8458 | 8492 84.75
Mean 18236 | 8336 82.86
|___G.T.54-9 8564 | 8765 | 8664
i G. 84-47 85.87 $6.00 85.94
G.99-103 77.47 77.97 77.72
13months 08 28 83.50 8512 | 8431
| G.98-87 84.50 34.46 84.48
r Ph. 8013 87.66 88.32 87.99
Mean 84.11 84.92 84.52
. G.1.549 8331 | 8522 84.26
G. 84-47 84,29 §5.34 84.82
Mean of G.99-103 75.76 76.37 76.06
“varieties G. 98-28 i 82.17 82.92 82.55
| G.98.87 82,35 83.61 |  82.98
- | Ph.8013 84.58 84.81 84.69
Mean 82.08 83.04 82.56 |
o H vV L HY | HL VL | HVL
51'5;1]) at 1025 | 038 | 020 | 066 | NS 0.54 | 0.93
o level ‘ |
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Table 8: Sugar recovery percentage of the studied sugar cane varieties
-as - affected by different harvesting dates and different

locations.. .

Harvestin . :Location(L) .
_ dates(H)g Varieties(V) Mallawi Mattana Combined

G.T.54-9 10.34. 10.94 10.64

G. 84-47 11.01 11.09 11.05

11 months G.99-103 9.20 9,50 9.35

G.98-28 " 7.74 10.49 9.11

G, 98-87 7.77 10.35 9.06

Ph. 8013 822 . | 1081 9,52

Mean 9,05 - 10.53 9,79

G.T.54-9 9,90 . 11.80 10,85

G. 84-47 10.74 - 12.68 | 11.71

12 months (;.99-103 9.66 9,84 9.75

G. 98-28 11.04 11.88 11.46

G. 98-87 11.30 11.66 11.48

Ph. 8013 12.06 12.11 12.08

Mean 16.78 11.66 11,22

G.T.54-9 11.45 12.01 11.73

G. 84-47 12.18 12.80 12.49

13 mouths G.99-103 11.25% 1126 | 1125

G. 98-28 11.32 - 11.94, 11.63

G. 98-87 11.53 1195 | 1L.74

Ph. 8013 12.11 . - 12.08 12.09

Mean 11.64 12.01 "~ 11.82

G.T.54-9 10.56 11.58 11.07

G. 84-47 11.31 C12.19 11.75

Mean of G.99-103 © 10.04 1020 10.12

- varieties G. 98-28 10.03 ) i1.44 10.73

G. 98-87 10.20 11.32 ~10.76

Ph. 8013 10.80 11.67 11.23

Mean 10.49 1140 10.94
LSD at H A% L HV HL T VL HVL
- 5% level 0.58 0.48 0.47 0.83 NS NS 1.17
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Data in Tables 5. 6, 7 and 8 indicated that the evaluated
sugarcane varietics - differed significantly in total soluble solids
percentage, sucrose, purity and sugar recovery percentages at both
locations and combined. Varieties Ph.8013 and G.84-47 recorded the
highest values, while sugarcane variety .99-103 recorded the lowest,
This finding could be possibly probably due to genetic variation
among’ varicties. The same results were reported by Gomaa (2000),
Ahmed (2003) and Abd El- Razek et a/ (2007).

It 1s also, notlced that locations mgmﬁcant!y affected this trait.
Sugarcane planted at Fl-Mattana location recorded higher values of
this trait, while the lower values of this trait was found at Mallawi
location. These results could be due to hlgher temperature at El-
Mattana than Mallawi.
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Evaluation of new sugar cane varieties
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