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Abstract
The present study was conducted at district Kom Ombo sugar cane farms,
(latitude of 24o 28o N and longitude of 32o 57o E), Aswan Governorate, in the
two seasons of 2015/2016 and 2016/2017 including plant cane and 1st ratoon
crops, respectively. To study the effect of harvesting age and phosphorus fertilization levels on yield and quality of some sugar cane varieties. Field experiment
included twenty-seven treatments represented the combinations among three harvesting ages (10, 11 and 12 months) three phosphorus fertilization levels [30, 45
and 60 kg P2O5/fad.] and three sugar cane varieties [G.T. 54-9, G.2003-47 and
G.2004-27]. Randomized complete block design with three replications laind aut
in split-split plots arrangement.
The results showed that all of the studied traits were significantly influenced by the harvesting ages. The three sugar cane varieties significantly differed
in all studied traits. The new commercial sugar cane variety G.2003-47 showed
superiority over the other varieties in brix sucrose purity cane and sugar recovery
percentages. Increasing phosphorus level from 30 up to 60 kg P2O5/fad. increased
significantly brix, sucrose, purity and sugar recovery percentages, while cane and
sugar yield tons/fad., in plant cane crop, only.
Our data suggest that farmers should attempt to harvest the majority of their
crop at age of 12 months. With fertilization by 60 kg P2O5/fad. to maximize
yield.
Keywords: Sugar cane, varieties, phosphorus fertilization levels, harvesting date.

Introduction
Sugar cane is the second sugar
crop in Egypt. It is a large grass cultivated in tropical and subtropical regions and belongs to the genus Saccharum, poaceae family. Sugar cane
is a C4 plant that is able to maintain
higher rates of photosynthesis compared to C3 plants. Sugar cane plants,
depending on the availability of water
and nutrients, the rate of photosynthesis will vary according to light intensity. Under conditions of good
supply of nutrients, sugar cane plant

can express the best genetic characteristics and produce highest yields of
cane and sugar which is the main goal
of sugar cane cultivation.
The extracted sugar basically
starts from the field and depends upon age of varieties at harvesting. Sugar cane varieties differ in their maturity ages which extend to be of vital importance for both cane grower
and processor Jadhav et al. (2000),
Ahmed (2003), Abd El-Razek and
Besheit (2011), Osman et al. (2011),
Hagos et al. (2014), Ahmed and
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Awadalla (2016), Endris et al.
(2016), Mehareb and Abazied (2017)
and Vajantha et al. (2019).
A new sugar cane variety is
considered one of the essential wings
for production. Sugar cane varieties
differ in their ability to mature at different ages. Many investigators
pointed out the important role of varieties in respect to their variation in
yield, its components and quality
(Kumara and Bandara (2002), Sohu
et al. (2008), El-Shafai and Ismail
(2006), Mohamed et al. (2012), Abazied (2018), Abd El-Azez et al. (
2018) and Abo El-hamd et al. (2019).
Phosphate compounds in plants
are called the energy currency where
they are involved in the formation of
ATP. It occupies a critical position
both in the plant and soil biology.
The necessity of phosphorus as a
plant nutrient is emphasized by the
fact that it is an essential constituent
of many organic compounds that are
very important for metabolic processes. Many investigators pointed out
the importance of the role of phosphorus in respect to its influence on
yield and quality characteristics of
sugarcane
Chaudhery and Chatta
(2000), Ismail et al. (2000), El-Tilib
et al. (2004), Ahmed et al. (2008) and
Mehareb et al. (2018).
The main objective of this investigation was to determine the optimum phosphorus level and optimum
age for harvesting giving the highest
yield and quality of the tested varieties.
Materials and Methods
The study was carried out at district Kom Ombo sugar cane farms,

(latitude of 24°28″N and longitude of
32°57″E),
Aswan
Governorate,
Egypt. Including plant cane and the
first tratoon crops grown during
2015/2016 and 2016/2017 seasons to
study the effect of harvesting age and
phosphorus levels on yield and quality of some sugar cane varieties. Field
experiment included twenty-seven
treatments represented the combinations among three harvesting ages
(10, 11 and 12 months) three phosphorus fertilization levels [30, 45 and
60 kg P2O5/fad.] and three sugar cane
varieties [G.T. 54-9, G.2003-47 and
G.2004-27]. In plant cane crop, phosphorus fertilizer was added as ordinary
super phosphate, 15.5% P2O5 in furrows before drilling cane seed cuttings.
Seed cuttings were covered with soil
from next ridges. In the 1st ratoon,
phosphorus fertilizer was added after
furrowing (earthling-up soil) between
rows.
Randomized complete block design with three replications laid aut in
split-split plots arrangement was
used. Harvesting ages were arranged
in the main plots, while cane varieties
were randomly distributed in sub-plots
and the sub-sub plots were assigned for
phosphorus levels. Plot area was 35 m2
(including five ridges of seven meters
in length and one meter apart). Sugar
cane varieties were planted in midMarch with the dry method, and the
field was irrigated right after planting, Harvest took place 10, 11, 12
months after planting. All other agronomic practices were carried out as
recommended under Aswan region
conditions.
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Table 1. Mechanical and chemical properties of the upper (30-60) cm of the experimental soil sites.

Season
Sand %
Mechanical analysis
Silt %
Clay %
Soil texture
pH
Chemical analysis
Concentration of N (ppm)
Concentration of P (ppm)
Concentration of K (ppm)
Cations meq/100g
Na+ Meq/100g
K+ Meq/100g
Ca++ Meq/100g
Mg++ Meq/100g
Anions meq/100g
Cl- Meq/100g
So4= Meq/100g
HCo3 Meq/100g



sucrose percentage
Brix percentage

2016/2017
69.16
20.00
11.84
Sand loam
7.9
29
8.00
33.2

0.51
0.08
0.36
0.21

0.55
0.09
0.35
0.22

0.23
0.29
0.53

0.42
0.28
0.61

Sugar recovery % = [Sucrose %
- 0.4(brix % - sucrose %)] x 0.73

The recorded data:
At each harvesting date, twentyfive millable cane was collected immediately after harvest, stripped and
squeezed then juice was extracted using three-rool lab mill, filtrated and
weighed to determine the following
quality traits:
1. Brix percentage (total soluble solids, TSS %) in cane juice was determined using Brix Hydrometer
according to A.O.A.C. (2005).
2. Sucrose percentage was determined using Sacharemeter according to the
method of
A.O.A.C. (2005).
3. Juice Purity percentage was calculated according to the following
Juice purity percentage

2015/2016
69.16
20.00
11.84
Sand loam
7.7
26
7.00
31.1

5. Cane yield (ton/fad.): it was determined from the weight of the three
middle guarded rows of each plot
converted into value per fad.
6. Sugar yield (tons/fad.): was calculated according to the following
formula described by Mathur
(1981). Sugar yield = cane yield
(ton/fad.) x sugar recovery %.
The collected data were statistically analyzed according to the method described by Snedecor and
Cochran (1981). Treatment means
were compared using LSD at 5% level of difference as outlined by Steel
and Torrie (1980).
Results and Discussion
1- Brix percentage
Data in Table 1 show that the
harvesting ages had significant effect
on brix percentage in both seasons.
Highest value of brix percentage

 100

4. Sugar recovery percentage was
calculated according to the following formula described by Yadav
and Sharma (1980).
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(22.70 and 23.64) in two respectively
seasons were recorded when plants
harvested at ages of 12 months in the
plant cane and the first ratoon crops,
respectively. The increases in brix%
was increased gradually as harvesting
delayed to reach its maximum values
at the age of 12 months may be due to
the continuous accumulation of solids
as harvest age. Similar results were
reported by Jadhav et al.(2000), Ahmed (2003), Hagos et al. (2014) and
Endris et. al.(2016). Who reported
that, harvest age showed highly significant influence on brix % values.
The data in the same Table
demonstrated that brix percentage
was significantly affected by the test-

ed sugar cane varieties in both crops.
The G.2003-47 variety had the highest value of brix percentage (21.40
and 23.26) followed by G.2004-27
and G.T.54-9 in the plant cane and
the its 1st ratoon crops, respectively.
The variation between the examined
varieties in brix percentage may be
due to the differences in growth and
response to the surrounding environmental conditions prevailing during
the formation of soluble solids in the
cane plants. These results confirmed
with those obtained by El-Shafai and
Ismail (2006), Mehareb et al. (2018)
and Abd El-Azez et al. (2018). Found
that brix % was significantly affected
by the examined sugar cane varieties.

Table 1. Brix percentage of sugar cane varieties as affected by harvesting age and
phosphorus fertilization levels in plant cane and its first ratoon crops
Harvesting
age
10 months

Varieties

G.2003-47
G. 2004-27
G.T. 54-9
Mean
G.2003-47
11 months G. 2004-27
G.T. 54-9
Mean
G.2003-47
12 months G. 2004-27
G.T. 54-9
Mean
G.2003-47
BxC
G. 2004-27
G.T. 54-9
Mean
LSD at 5% level of significant
Harvest age (A)
Varieties
(B)
Phosphorus on levels (C)
(A)x(B)
(A)x (C)
(B)x (C)
(A)x(B)x (C)

Plant cane season
Kg P2O5/fad.
30
45
60
19.97 20.25 20.25
19.26 19.76 19.86
18.68 18.86 18.95
19.30 19.62 19.69
20.29 20.91 21.65
20.10 20.89 20.62
19.77 20.30 20.88
20.04 20.70 21.05
22.21 22.82 24.27
22.29 22.91 23.22
22.13 21.28 23.13
22.21 22.34 23.54
20.82 21.33 22.06
20.55 21.18 21.24
20.19 20.15 20.99
20.52 20.89 21.43

Mean
20.16
19.62
18.84
19.54
20.95
20.54
20.32
20.60
23.10
22.81
22.18
22.70
21.40
20.99
20.44

0.22
0.23
0.18
0.40
0.30
0.30
0.53

Brix percentage responded significantly to phosphorus fertilization lev-

First ratoon season
Kg P2O5/fad.
30
45
60
21.87 21.96
22.16
19.89 20.46
21.14
20.76 20.90
21.02
20.84 21.10
21.44
23.31 23.68
23.83
21.82 21.28
21.67
21.97 22.31
22.64
22.37 22.43
22.72
24.64 23.60
24.24
23.59 22.90
23.02
24.05 23.14
23.59
24.10 23.22
23.62
23.27 23.08
23.41
21.77 21.55
21.95
22.26 22.12
22.42
22.43 22.25
22.59

Mean
21.98
20.50
20.89
21.13
23.61
21.59
22.31
22.50
24.17
23.17
23.59
23.64
23.26
21.75
22.27

0.29
0.19
0.18
0.33
0.31
0.31
0.53

els in both seasons. The highes values
of brix % was recorded when cane
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plants received (60 Kg P2O5/fad.) in
both seasons. The fact that phosphorus
increases the vegetative growth of
plants and consequently resulted in
more metabolites required for the formation of soluble solids Ahmed and
Awadalla (2016). These finding are in
a good line with those obtained by
Ismail et al. (2000) and Hadush et al.
(2014). They reported that phosphorus, addition by rates of 30 kg
P2O5/fad. resulted in a significant increase in brix percentage in both seasons.
Brix percentage, responded significantly to all interactions among the
studied factors in both seasons. Generally, the maximum brix % was obtained from G. 2003-47 variety when it
was harvested at age of 12 months as
well as fertilized with 60 and 30 kg
P2O5/fad., in 1st and 2nd seasons respectively.
2- Sucrose percentage
Data in Table 2 result that sucrose percentage significantly increased by increasing harvest age
from 10 up to 12 months old in the
two seasons, harvesting at 12 months
recorded the highest mean values
(19.70 and 20.50%) in plant cane and
first ratoon crops respectively. The
increase in sucrose% at the age of 12
months might be due to the enzymes
which change the reducing sugars to
sucrose or it could be due to positive

impact of cane maturity which allow
translocation and accumulation of
additional sucrose on the harvest age.
Differences among cane varieties in
this trait were also found by Ahmed
(2003), Abd El-Razek and Besheit
(2011), Osman et al. (2011), and Vajantha et al. (2019). Who found the
data indicated that age of harvest
showed significant influence on sucrose percent.
Furthermore, data in the same
Table show that sucrose percentage
was significantly affected by sugar
cane varieties in both seasons. The
highest mean values of this trait
(18.39% and 20.08%) were obtained
by (G.2003-47) variety in the first
and second seasons respectively,
while variety of G. 2004- 27 gave the
lowest values in the two seasons.
These results may be due to the genetic differences among varieties in
their ability of the formation of internodes. Differences among varieties in
sucrose % depend on the interaction
between varieties and environmental
factors during growth and maturing
stage. Ahmed (2003). This result is in
agreement with those obtained by
Mohamed et al. (2012), Kumara and
Bandara (2002), Sohu et al. (2008)
and Abd El-Azez et al. (2018). Who
found that sucrose percentage was
differed significantly by the tested
sugar cane varieties.
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Table 2. Sucrose percentage of sugar cane varieties as affected by harvesting age
and phosphorus fertilization levels in plant cane and its first ratoon crops
Harvesting
age

Varieties

G.2003-47
G. 2004-27
G.T. 54-9
Mean
G.2003-47
11 months G. 2004-27
G.T. 54-9
Mean
G.2003-47
12 months G. 2004-27
G.T. 54-9
Mean
G.2003-47
BxC
G. 2004-27
G.T. 54-9
Mean
LSD at 5% level of significant
Harvest age (A)
Varieties
(B)
Phosphoruson levels (C)
(A)x(B)
(A)x (C)
(B)x (C)
(A)x(B)x (C)
10 months

Plant cane season
Kg P2O5/fad.
30
45
60
16.60 16.84 17.28
14.95 15.26 15.50
15.70 15.55 15.64
15.75 15.88 16.14
17.11 17.80 18.94
15.90 16.56 17.47
16.67 17.16 17.67
16.56 17.14 18.02
18.91 20.57 21.53
19.22 20.07 20.13
18.80 18.16 19.90
18.98 19.60 20.52
17.54 18.40 19.25
16.69 17.30 17.70
17.06 16.93 17.74
17.10 17.54 18.23

Mean
16.91
15.24
15.63
15.91
17.95
16.63
17.14
17.24
20.34
19.81
18.96
19.70
18.39
17.23
17.24

0.89
0.27
0.19
0.46
0.34
0.34
0.58

First ratoon season
Kg P2O5/fad.
Mean
30
45
60
18.40 18.69
19.15
18.75
16.24 16.85
17.56
16.88
17.41 17.69
17.87
17.66
17.34 17.74
18.19
17.76
20.18 20.58
20.79
20.52
18.36 18.48
18.39
18.41
18.89 19.34
19.56
19.26
19.14 19.47
19.58
19.39
21.33 20.51
21.06
20.97
20.23 19.61
19.93
19.92
20.91 20.29
20.63
20.61
20.83 20.14
20.54
20.50
19.97 19.93
20.33
20.08
18.28 18.31
18.63
18.41
19.07 19.11
19.35
19.18
19.11 19.12
19.44
0.46
0.31
0.16
0.53
0.27
0.27
0.47

hareb et al. (2018). They noted that
phosphorus fertilizer affected sucrose% in two seasons.
Sucrose percentage was responded significantly to all possible interactions among the three studied factors in
plant cane seasons as well as the interaction between harvesting age and
phosphorus fertilization levels in the 1st
ratoon crop. In general, the maximum
sucrose % (21.53and 21.33%) was obtained from G.2003-47 variety when it
was fertilized with 60 and 30 kg P2O5
and harvested at age of 12 months respectively.
3-Purity percentage
Data in Table 3 result that the
harvesting ages had significant effect
on purity percentage in bot plant cane
and 1st ratoon crops. It could be noticed that significant and gradually

Also data given in the same Table (2) reveled that sucrose percentage
was significantly affected by phosphorus fertilization levels in the both seasons. Sucrose % was significantly increased by increasing phosphorus fertilization levels from 30 up to 60 kg
P2O5/fad. Applying phosphorus fertilization 60 kg P2O5/fad. resulted in
1.13% and 0.76% higher than that
found with 30 and 45 kg P2O5/fad. in
the plant cane, corresponding to
0.33% and 0.32% in first ratoon, respectively. These results may be due
to that the phosphorus is essential for
cell division and enhances photosynthetic activity, it also regulates synthesis of sugar and storage. These results
confirmed with those obtained by Ismail et al. (2000), Elamin et al.
(2007), Ahmed et al. (2008) and Me-
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increase in purity percentage as harvest age increase to reach its highest
mean values (87.16% and 86.96%) at
the age of 12 months in the plant crop
and 1st ratoon crop, respectively. The
increase in on purity percentage is
mainly due to the increase in sucrose
% trait discussed before (Table 2).
These results confirmed with those
obtained by Ahmed (2003), Abd ElRazek and Besheit (2011) and Mehareb and Abazied (2017). Who
found that harvest ages significantly
differed in purity percentage.
Data in the same Table disclose
that sugar cane varieties varied significantly in purity percentage. In general, purity percentage of G. 2003-47
was slightly higher than other varieties (85.85and 86.31%) in both sea-

sons. While the cane variety of G.
2004-27 gave the lowest purity percentage (81.86 and 84.54%) in both
seasons respectively. The varietal differences may be attributed to the genetic constitutes of varieties and its
interaction with environmental conditions. These results confirmed with
those obtained by El-Shafai and Ismail (2006), Ahmed et al. (2008),
Mohamed et al. (2012), Mehareb et
al. (2018) and Abazied (2018). They
found that significant differences
among the tested varieties for juice
purity percentage.
Purity percentage was significantly affected by phosphorus fertilizer
levels in both seasons. Increasing the
phosphorus dose to 60 kg P2O5/fad.,
increased purity percentage.

Table 3. Purity percentage of sugar cane varieties as affected by harvesting age
and phosphorus fertilization levels in plant cane and its first ratoon crops.
Harvesting
age

Varieties

G.2003-47
G. 2004-27
G.T. 54-9
Mean
G.2003-47
11 months G. 2004-27
G.T. 54-9
Mean
G.2003-47
12 months G. 2004-27
G.T. 54-9
Mean
G.2003-47
BxC
G. 2004-27
G.T. 54-9
Mean
LSD at 5% level of significant
Harvest age (A)
Varieties
(B)
Phosphoruson levels (C)
(A)x(B)
(A)x (C)
(B)x (C)
(A)x(B)x (C)
10months

Plant cane season
Kg P2O5/fad.
30
45
60
83.03 83.14 85.32
77.73 77.35 78.04
83.98 82.47 82.53
81.59
81.60 80.99
84.34 85.11 87.49
79.15 79.25 84.69
84.39 84.08 84.62
82.62
82.63 82.81
85.18 90.19 88.76
86.23 87.60 86.69
84.99 85.35 86.04
84.99
85.47 87.71
84.21 86.15 87.19
81.04 81.40 83.14
84.45 83.97 84.40
83.23 83.84 84.91

Mean
83.85
77.71
82.99
81.97
85.65
81.03
84.36
85.60
88.04
86.84
85.46
87.16
85.85
81.86
84.27

5.10
1.71
0.98
2.97
1.70
1.70
2.97

7

First ratoon season
Kg P2O5/fad.
Mean
30
45
60
84.15 85.11
86.41
85.23
81.63 82.33
83.08
82.35
83.86 84.61
85.02
84.50
81.52 83.21
84.02
84.84
86.59 86.91
87.24
86.91
84.17 86.82
84.88
85.29
85.96 86.68
86.39
86.35
83.48 85.57
86.81
86.17
86.58 86.93
86.85
86.79
85.76 85.63
86.58
85.99
86.99 87.68
87.45
87.37
86.78 86.45
86.75
86.96
85.77 86.32
86.83
86.31
83.86 84.93
84.85
84.54
85.60 86.33
86.29
86.07
85.08 85.86
85.99
2.14
1.35
0.75
2.33
1.30
1.30
2.26
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The highest mean values of purity (84.91% and 85.99%) in two respectively seasons were obtained
sprayed it by (60 Kg P2O5/fad.). These results are probably attributed to
the content of both sucrose and reducing sugars in cane juice, where the
higher the sucrose percentage and the
lower the reducing sugars. These results confirmed with those obtained
by Ismail et al. (2000), Elamin et al.
(2007) and Bekheet et al. (2018). Super phosphate addition by rates 30 kg
P2O5/fad. resulted in a significant increase in purity percentages.
Purity percentages responded
significantly to all interactions among
the studied factors in the both season.
4. Sugar recovery percentage
Results presented in Table 4 revealed that sugar recovery percentage
was significantly affected by increasing harvest age. Sugar recovery percentage gradually increased and
reached to its maximum mean values
(13.51% and 14.05%) at the harvesting age of 12 months, in the 1st and
2nd seasons, respectively. The increase in recovery percentage is
mainly due to the increase in sucrose
content in cane juice. These results
similar as Osman et al. (2011), Hagos
et al. (2014) and Ahmed and
Awadalla (2016). They reported that
the harvesting age of cane plants at
had significant effect on sugar recovery% in the two seasons.
Also, results in the same Table
indicated that sugar cane varieties var-

ied significantly in sugar recovery percentage in both seasons. The highest
values of this trait were obtained from
G.2003-47 variety in both plant cane
and first cane ratoon crops. This result
is probably due to higher sucrose percentage recorded by G.2003-47 variety differences in this trait were also
found by Kumara and Bandara
(2002), El-Shafai and Ismail (2006),
Mehareb et al. (2016), Abazied
(2018), and Abo El-hamd et al.
(2019). They found that studied cane
varieties differed significantly in sugar
recovery percentage.
The results pointed out that the
studied phosphorus fertilization levels
had a significant influence on sugar
recovery percentage in both seasons.
Increasing phosphorus on levels to
45 and 60 Kg P2O5/fad. led to increase
in sugar recovery percentage by 0.35
and 0 .89 as compared to that obtained by fertilization with of 30 Kg
P2O5/fad. respectively, in the 1st season, being 0.07 and 0.30 in the 2nd
one. These results are probably attributed to the content of both sucrose
and reducing sugars in cane juice,
where the higher the sucrose percentage and the lower the reducing sugars
recorded by the studied in sugar recovery with the increasing phosphorus fertilization levels. These finding are in a
good line with those obtained by Ahmed et al. (2008) and Bekheet et al.
(2018). Who reported that phosphorus
fertilization levels had significantly affected sugar recovery%.
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Table 4. Sugar recovery % of sugar cane varieties as affected by harvesting age
and phosphorus fertilization levels in plant cane and its first ratoon crops.
Harvesting
age

Varieties

G.2003-47
10 months
G. 2004-27
G.T. 54-9
Mean
G.2003-47
11 months
G. 2004-27
G.T. 54-9
Mean
G.2003-47
12 months
G. 2004-27
G.T. 54-9
Mean
G.2003-47
BxC
G. 2004-27
G.T. 54-9
Mean
LSD at 5% level of significant
Harvest age (A)
Varieties
(B)
Phosphorus on levels (C)
(A)x(B)
(A)x (C)
(B)x (C)
(A)x(B)x (C)

Plant cane season
Kg P2O5/fad.
30
45
60
11.14 11.29 11.74
9.65
9.83
10.04
10.58 10.39 10.46
10.46 10.51 10.75
11.56 12.09 13.03
10.39 10.82 11.83
11.27 11.51 11.96
11.07 11.46 12.27
12.84 14.35 14.92
13.13 13.82 13.79
12.76 12.35 13.59
12.91 13.51 14.10
11.85 12.58 13.23
11.06 11.49 11.89
11.53 11.42 12.00
11.48 11.83 12.37

Mean
11.39
9.842
10.48
10.57
12.23
11.01
11.58
11.61
14.04
13.58
12.90
13.51
12.55
11.57
11.65

0.96
0.29
0.19
0.51
0.32
0.32
0.56

Sugar recovery percentage responded significantly to all interactions
except the interaction between cane
varieties and phosphorus fertilization
levels in 1st ratoon crops. The maximum sugar recovery % was obtained
from G.2003-47 variety when it was
fertilized with 60 and 30 kg P2O5/fad.,
and harvesting at age of 12 months in
both plant and first ratoon crops respectively.
5- Cane yield (Ton/fad.)
Data in Table 5 found that the
harvesting times had a highly significant effect on cane yield in the plant
cane only, there is a significant in-

First ratoon season
Kg P2O5/fad.
30
45
60
12.42 12.69
13.10
10.78 11.24
11.78
11.73 11.97
12.12
11.65 11.97
12.33
13.82 14.12
14.29
12.39 12.67
12.47
12.89 13.25
13.38
13.03 13.35
13.38
14.61 14.07
14.44
13.79 13.35
13.65
14.36 13.98
14.19
14.25 13.80
14.10
13.62 13.63
13.94
12.32 12.42
12.63
12.99 13.07
13.23
12.97 13.04
13.27

Mean
12.74
11.27
11.94
11.98
14.08
12.51
13.17
13.25
14.37
13.59
14.18
14.05
13.73
12.46
13.09

0.46
0.30
0.15
0.53
0.26
NS
0.44

crease in cane yield with an increase
in harvest age from 10 to 11 months,
the highest mean values on cane yield
(Ton/fad.) (58.136) was obtained by
harvest at age of (11 months). These
results confirmed with those obtained
by Jadhav et al. (2000), Osman et al.
(2011), Hagos et al. (2014), Ahmed
and Awadalla (2016). Who noted that
significant differences between harvesting ages in cane yield.
Data in the same Table resuld
that cane yield was significantly affected by the examined sugar cane
varieties in both seasons. The variety
G.2004-27 surpassed the others two
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tested varieties in the first and second
plant crops seasons. The variation of
cane yield between the studied varieties may be due to varietal characteristic. These finding are in a good line
with those obtained by Kumara and
Bandara (2002), El-Shafai and Ismail
(2006), Ahmed et al. (2008), and Abd
El-Azez et al. (2018). They found
that a significant variance among the
tested sugar cane varieties in cane
yield.
Also data showed that phosphorus levels significantly affected cane
yield in plant cane crop only. Applying phosphorus fertilization 60 kg
P2O5/fad. gave significant higher
8.498 and 4.639 ton/fad. compared

than levels of phosphorus 30 and 45
kg P2O5/fad., respectively. These results are in harmony with those obtained by Chaudhery and Chatta
(2000) and Mehareb et al. (2018).
Who found that phosphorus fertilization levels had significant effect on
cane yield.
Also, cane yield was significantly
affected by the 1st and 2nd order interactions in both seasons. In general, the
highest value of cane yield was obtained by harvesting varity of G.T.54-9
at age of 11 and 10 months when it
was fertilized with 45 and 30 kg
P2O5/fad. in both plant and first ratoon
cane crops respectively.
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Table 5. Cane yield of sugarcane varieties as affected by harvesting age and phosphorus fertilization levels in plant cane and its first ratoon crops
Harvesting
age

10 months

Varieties
G.2003-47
G. 2004-27
G.T. 54-9

Mean
11 months

G.2003-47
G. 2004-27
G.T. 54-9

Mean
12 months

G.2003-47
G. 2004-27
G.T. 54-9

Mean
G.2003-47
BxC

G. 2004-27
G.T. 54-9

Plant cane season
Kg P2O5/fad.
30
45
60
42.945 38.834 38.263
41.910 49.824 58.493
42.974 51.089 45.275
42.610 46.582 47.344
49.785 53.433 50.247
58.710 64.768 64.895
56.498 68.973 55.915
54.998 62.392 57.019
46.563 53.076 53.603
60.133 55.491 57.938
59.89 58.660 66.264
55.520 55.742 59.268
46.431 48.448 47.371

53.584
53.122
Mean
51.046
LSD at 5% level of significant
Harvest age (A)
Varieties
(B)
Phosphorus on levels (C)
(A)x(B)
(A)x (C)
(B)x (C)
(A)x(B)x (C)

Mean
40.014
50.076
46.446
45.512
51.155
62.791
60.462
58.136
51.281
57.854
61.606
56.847
47.417

56.694 60.442 56.907
59.574 55.818 56.172
54.905 59.544
3.68
3.85
2.44
6.67
4.23
4.23
7.32

First ratoon season
Kg P2O5/fad.
30
45
60
34.123 35.695 42.343
42.858 58.607 56.154
63.294 51.167 57.328
46.755 48.490 51.942
45.259 47.532 35.317
61.723 53.390 53.281
59.185 49.391 49.901
55.389 50.104 46.166
42.298 48.275 47.540
52.715 51.561 53.396
49.757 49.072 49.091
48.257 49.636 50.009
40.560 43.834 41.733
52.429
57.412
50.134

54.520
49.877
49.410

54.277
52.107
49.372

Mean
37.387
52.536
57.263
49.062
42.703
56.131
52.826
50.553
46.037
52.557
49.307
49.300
42.042
53.742
53.132

NS
2.28
NS
3.93
3.85
3.85
6.66

toon crop, respectively. The increase
is obtained due to the increasing effect of longer harvest ages on sucrose, and purity percentages Table
(2 and 3). These finding are in a good
line with those obtained by Jadhav et
al. (2000), Ahmed (2003), Hagos et
al. (2014) and Vajantha et al. (2019).
Who reported that harvest age significantly influenced sugar yield.

6- Sugar yield (Tons/fad.)
Data in Table 6 resuld that the
harvesting ages had asignificant effect on sugar yield in both seasons.
Delaying harvest up to 12 months old
resulted in increasing sugar yield by
2.920 and 2.163 Ton/fad. compared
with harvest at age of 10 and 11
months in plant cane, corresponding
to 1.065 and 0.804 Ton/fad. in 1st ra-
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Table 6. Sugar yield of sugarcane varieties as affected by harvesting age and phosphorus fertilization levels in plant cane and its first ratoon crops
Plant cane season
Kg P2O5/fad.
30
45
60
G.2003-47
5.847 5.363
5.327
10 months
G. 2004-27 5.360 6.533
7.733
G.T. 54-9
5.477 6.530
5.830
Mean
5.651 6.142
6.297
G.2003-47
6.917 7.673
7.540
11 months
G. 2004-27 7.890 9.060
9.173
G.T. 54-9
7.643 9.573
7.993
Mean
7.483 8.769
8.236
G.2003-47
7.093 8.493
9.070
12 months
G. 2004-27 9.250 8.823
9.313
G.T. 54-9
9.093 8.580 10.567
Mean
8.479 8.632
9.650
G.2003-47
6.619 7.177
7.312
BxC
G. 2004-27 7.500 8.139
8.740
G.T. 54-9
7.404 8.228
8.130
Mean
7.174 7.848
8.061
LSD at 5% level of significant
Harvest age (A)
Varieties
(B)
Phosphorus on levels (C)
(A)x(B)
(A)x (C)
(B)x (C)
(A)x(B)x (C)
Harvesting
age

Varieties

The obtained revealed that the
tested sugar cane varieties differed
significantly in sugar yield in both
seasons. In plant cane crop, G.2004-27
variety out yielded G. 2003-47 and
G.T.54-9 varieties by 1.9 and 0.205
tons/fad., respectively. Meanwhile, in
the first ratoon, G.T.54-9 produced
1.122 and 0.219 tons’ sugar/fad higher
than those obtained from, G.2003-47
and G.2004-27 varieties. The superiority of G.2004-27 and G.T.54-9 varieties
in sugar yield is probably attributed to
the increase sugar recovery% and cane
yield Tables (4 and 5). These findings
are in agreement with those reported
by Mohamed et al. (2012), Mehareb
et al. (2018) and Abo El-hamd et al.
(2019). They found that the studied
sugarcane varieties differed significantly in sugar yield.

Mean
5.512
6.542
5.946
6.000
7.377
8.708
8.403
8.163
8.219
9.129
9.413
8.920
7.036
8.126
7.921

0.52
0.60
0.35
1.04
0.61
0.61
1.05

First ratoon season
Kg P2O5/fad.
30
45
60
4.243 4.530
5.557
4.620 6.590
6.620
7.417 6.123
6.953
5.427 5.748
6.377
6.257 6.713
5.047
7.647 6.770
6.637
7.627 6.543
6.653
7.173 6.676
6.112
6.177 6.790
6.867
7.270 6.873
7.290
7.147 6.860
6.960
6.864 6.841
7.039
5.559 6.011
5.823
6.509 6.744
6.849
7.397 6.509
6.856
6.488 6.421
6.509

Mean
4.777
5.943
6.831
5.850
6.006
7.014
6.941
6.654
6.611
7.144
6.989
6.915
5.798
6.701
6.920

0.33
0.34
NS
0.59
0.54
0.54
0.94

Also, the data denote that the
studied phosphorus fertilization levels
had significant influence on sugar
yield in the plant cane only. The
highest mean values on sugar yield
(8.061 Ton/fad.) was obtained by (60
Kg P2O5/fad.). These results confirmed with those obtained by Pawar
et al. (2003), El-Tilib et al. (2004),
Shahid et al. (2012) and Mehareb et
al. (2018). Who reported that phosphorus levels significantly affected
sugar yield.
Results in the same Table cleared
a significant effect of the first and second order interactions among the
studied factors. Generally, the maximum values of sugar yield (10.567 and
7.647ton/fad.) were harvesting sugar
cane variety G.T-54-9 and G.2004-27
at age of 12 and 11 months with ferti-
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ties. Proc.3rd. Inter. Conf. IS..Sinai
Univ., Al Arish, Egypt,.3(31):3439.
A.O.A.C. (2005). Official methods of
analysis puplished by the Association of Official Agricultural Chemist Box 540, Washington.
Bekheet, M.A. ; A.F.I. Gadallah and
Y.A.M. Khalifa (2018). Enhancement of yield an quality of sugarcane by applied nitrogen, phosphorus and filter cake. Egypt. J. Agro.
2(40): 207-221.
Chaudhery, A.U. and F.A. Chatta
(2000). Determination of optimum
level of phosphorus and its effect
on growth yield and quality of ratoon sugar cane. Pakistan. J. Biol.
Sci.,3(3):483-484.
Elamin, E.A.; M.A. El-Tilib; M.H.
Elnasikh; S.H. Ibrahim; M.A.
Elsheikh and E.E. Babiker (2007).
Influence of phosphorus and potassium fertilization on quality of
sugar of two sugarcane varieties
grown on three soil series of Sudan. J. Applied Sci.,.7(16):23452350.
El-Shafai, A.M.A. and A.M.A. Ismail
(2006). Effect of row spacing on
yield and quality of some promising sugarcane varieties. Egypt J.
Appl. Sci., 21(11): 32-46.
El-Tilib, M.A.; M.H. Elnasikh and E.A.
Elamin (2004). Phosphorus
and
potassium fertilization effects on
growth attributes and yield of two
sugar cane varieties grown on
three soil Series, J. Plant Nutrition, 27(4):663-699.
Endris, Y.; Z. Wolde; A. Getaneh and T.
Negi (2016). Determination of optimum harvesting age for the existing sugarcane varieties at amibara/middle awash agricultural development enterprise, Ethiopia.
Res. Develop, and Manage. J.
(25):24-30.
Hagos H.; L. Mengistu and Y.
Mequanint (2014). Determining
optimum harvest age of sugar cane
varieties on the newly establishing

lizer by 60 and 30 Kg P2O5/fad. respectively.
Conclusion
Our data suggest that farmers
should attempt to the majority of their
crop at age of 12 months, with fertilization by 60 Kg P2O5/fad., to maximize
cane and sugar yields.
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ﺗﺄﺛﺮ ﺣﺎﺻﻞ وﺟﻮدة ﺑﻌﺾ اﺻﻨﺎف ﻗﺼﺐ اﻟﺴﻜﺮ ﺑﻤﯿﻌﺎد اﻟﺤﺼﺎد وﻣﺴﺘﻮﯾﺎت اﻟﺘﺴﻤﯿﺪ اﻟﻔﻮﺳﻔﺎﺗﻰ
اﻟﻤﻬﺪى ﻋﺒﺪ اﻟﻤﻄﻠﺐ اﻟﻤﻬﺪى ﻃﻌﯿﻤﺔ  ،١أﺣﻤﺪ زﻛﻰ أﺣﻤﺪ ﺣﺎﻣﺪ ،٢ﻓﺘﺤﻰ ﻣﺤﻤﺪ ﻓﺘﺤﻰ  ،١ﻣﺤﻤﺪ ﺛﺮوت ﺳﻌﯿﺪ ١وﻣﺤﻤﻮد
١
ﺣﺴﻦ اﺑﻮ اﻟﻮﻓﺎ
١ﻛﻠﯿﺔ اﻟﺰراﻋﺔ ﺟﺎﻣﻌﺔ اﺳﯿﻮط ،اﺳﯿﻮط ﻣﺼﺮ
٢ﻣﻌﻬﺪ ﺑﺤﻮث اﻟﻤﺤﺎﺻﯿﻞ اﻟﺴﻜﺮﯾﺔ – ﻣﺮﻛﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﯿﺔ  ،اﻟﺠﯿﺰة ،ﻣﺼﺮ

اﻟﻤﻠﺨﺺ
أﺟﺮﯾﺖ ﻫﺬه اﻟﺪراﺳﺔ ﺑﻤﺰارع ﻗﺼﺐ اﻟﺴﻜﺮ ﺑﻜ ﻮم أﻣﺒ ﻮ )ﺧ ﻂ ﻋ ﺮض  ٢٤درﺟ ﺔ و ٢٨درﺟ ﺔ
ﺷ ﻤﺎﻻً وﺧ ﻂ ﻃ ﻮل  ٣٢درﺟ ﺔ و  ٥٧درﺟ ﺔ ﺷ ﺮﻗﺎً( ﻣﺤﺎﻓﻈ ﺔ أﺳ ﻮان ﺧ ﻼل ﻣﻮﺳ ﻤﻲ ٢٠١٦/٢٠١٥
و ٢٠١٧/٢٠١٦ﻣﺤﺼﻮﻟﻰ ﻗﺼﺐ ﻏﺮس واﻟﺨﻠﻔﺔ اﻻوﻟﻰ .وذﻟﻚ ﺑﻬ ﺪف دراﺳ ﺔ ﺗ ﺄﺛﯿﺮ ﻣﯿﻌ ﺎد اﻟﺤﺼ ﺎد
وﻣﺴﺘﻮﯾﺎت اﻟﺘﺴﻤﯿﺪ اﻟﻔﻮﺳ ﻔﺎﺗﻰ ﻋﻠ ﻰ ﺣﺎﺻ ﻞ وﺟ ﻮدة ﺑﻌ ﺾ أﺻ ﻨﺎف اﻟﺴ ﻜﺮ .ﺗﻀ ﻤﻨﺖ اﻟﺘﺠﺮﺑ ﺔ ﺳ ﺒﻌﺔ
وﻋﺸﺮﯾﻦ ﻣﻌﺎﻣﻠﺔ ﺗﻤﺜﻞ اﻟﺘﻮاﻓﯿﻖ ﺑﯿﻦ ﺛﻼﺛ ﺔ أﻋﻤ ﺎر ﻟﻠﺤﺼ ﺎد ) ١٠و  ١١و  ١٢ﺷ ﻬﺮ( ﺛﻼﺛ ﺔ ﻣﺴ ﺘﻮﯾﺎت
ﻟﻠﺘﺴﻤﯿﺪ اﻟﻔﻮﺳﻔﺎﺗﻰ ) ٣٠و  ٤٥و  ٦٠ﻛﺠﻢ  /ﺧﺎﻣﺲ اﻛﺴﯿﺪ ﻓﻮﺳ ﻔﻮر ﻟﻠﻔ ﺪان( وﺛﻼﺛ ﺔ ﻣ ﻦ أﺻ ﻨﺎف ﻣ ﻦ
ﻗﺼ ﺐ اﻟﺴ ﻜﺮ ﺟﯿ ﺰة ﺗ ﺎﯾﻮان  ٩-٥٤و ﺟﯿ ﺰة ) ٤٧-٢٠٠٣ﺟﯿ ﺰة  (٣و ﺟﯿ ﺰة ) ٢٤-٢٠٠٤ﺟﯿ ﺰة .(٤
ﺗﻢ اﺳﺘﺨﺪام ﺗﺼﻤﯿﻢ اﻟﻘﻄﺎﻋﺎت اﻟﻜﺎﻣﻠﺔ اﻟﻌﺸﻮاﺋﯿﺔ ﻣﺮﺗﺒﺔ ﻓﻰ ﻗﻄﻊ ﻣﻨﺸﻘﺔ ﻣﺮﺗﯿﻦ ﻓﻰ ﺛﻼث ﻣﻜﺮرات.
أﻇﻬ ﺮت اﻟﻨﺘ ﺎﺋﺞ أن ﺟﻤﯿ ﻊ اﻟﺼ ﻔﺎت اﻟﻤﺪروﺳ ﺔ ﺗ ﺄﺛﺮت ﻣﻌﻨﻮﯾ ﺎً ﺑﻤﻮاﻋﯿ ﺪ اﻟﺤﺼ ﺎد .ﻛﻤ ﺎ اﺧﺘﻠﻔ ﺖ
أﺻﻨﺎف ﻗﺼﺐ اﻟﺴﻜﺮ اﻟﺜﻼﺛﺔ اﺧﺘﻼﻓﺎً ﻣﻌﻨﻮﯾﺎ ﻓﻲ ﺟﻤﯿﻊ اﻟﺼ ﻔﺎت اﻟﻤﺪروﺳ ﺔ .أﻇﻬ ﺮ اﻟﺼ ﻨﻒ اﻟﺘﺠ ﺎري
اﻟﺠﺪﯾﺪ ﺟﯿﺰة  ٤٧-٢٠٠٣ﺗﻔﻮﻗًﺎ ﻋﻠﻰ اﻷﺻ ﻨﺎف اﻷﺧ ﺮى ﻓ ﻲ اﻟﻨﺴ ﺒﺔ اﻟﻤﺌﻮﯾ ﺔ ﻟﻜ ﻼ ﻣ ﻦ اﻟﻤ ﻮاد اﻟﺼ ﻠﺒﺔ
اﻟﺬاﺋﺒﺔ اﻟﻜﻠﯿﺔ )اﻟﺒﺮﻛﺲ( واﻟﺴﻜﺮوز واﻟﻨﻘﺎوة .أدت زﯾﺎدة ﻣﺴ ﺘﻮى اﻟﻔﺴ ﻔﻮر ﻣ ﻦ  ٣٠إﻟ ﻰ  ٦٠ﻛﺠ ﻢ ﻣ ﻦ
ﺧﺎﻣﺲ اﻛﺴﯿﺪ اﻟﻔﻮﺳﻔﻮر ﻓ ﺪان إﻟ ﻰ زﯾ ﺎدة ﻣﻌﻨﻮﯾ ﺔ ﻓ ﻲ ﻛ ﻞ ﻣ ﻦ اﻟﻨﺴ ﺒﺔ اﻟﻤﺌﻮﯾ ﺔ ﻟﻠﻤ ﻮاد اﻟﺼ ﻠﺒﺔ اﻟﺬاﺋﺒ ﺔ
اﻟﻜﻠﯿ ﺔ )اﻟﺒ ﺮﻛﺲ( واﻟﺴ ﻜﺮوز واﻟﻨﻘ ﺎوة وﻧ ﺎﺗﺞ اﻟﺴ ﻜﺮ اﻟﻨﻈ ﺮى ﻓ ﻰ اﻟﻤﻮﺳ ﻤﯿﻦ وﻣﺤﺼ ﻮﻟﻰ اﻟﻘﺼ ﺐ
واﻟﺴﻜﺮ ﺑﺎﻟﻄﻦ ﻟﻠﻔﺪان ﻓﻰ اﻟﻤﻮﺳﻢ اﻻول ﻓﻘﻂ.
ﺗﺸﯿﺮ ﺑﯿﺎﻧﺎﺗﻨﺎ إﻟﻰ أﻧﻪ ﯾﺠﺐ ﻋﻠﻰ اﻟﻤﺰارﻋﯿﻦ ﻣﺤﺎوﻟﺔ ﺣﺼﺎد ﻣﺤﺼﻮل اﻟﻘﺼﺐ اﻟﺴ ﻜﺮ ﻓ ﻲ ﻋﻤ ﺮ
 ١٢ﺷ ﻬﺮًا .ﻣ ﻊ ﺗﺴ ﻤﯿﺪ  ٦٠ﻛﺠ ﻢ ﻣ ﻦ ﺧ ﺎﻣﺲ اﻛﺴ ﯿﺪ اﻟﻔﻮﺳ ﻔﻮر ﻓ ﺪان .ﻟﺘﻌﻈ ﯿﻢ ﻣﺤﺼ ﻮﻟﻰ اﻟﻘﺼ ﺐ و
اﻟﺴﻜﺮ.
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