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ABSTRACT 
 
 Two field trials were carried out at El-Mattana Agricultural Research Station, 
(Qena Governorate) in 2001/2002 and 2002/2003 seasons. Each experiment 
included 18-treatments representing three number of ploughings, 2, 3 and 4, three 
varieties performance namely, G.T.54/9, F. 153 and Ph 8013 and two nitrogen 
fertilizer levels, 180 and 210 kg N/fed. Treatments were distributed in a split split plot 
design with four replications. Number of ploughings were assigned in the main plots, 
whereas varieties were assigned to  the sub plots and nitrogen fertilizer levels were 
randomly distributed in the sub-sub plots. 
 The result showed that number of ploughings attained a significant 
difference in number of plants/m2, leaf area (cm2/plant), number of millable cane 
(1000/fed) and cane yield (ton/fed) in the 2nd season as well as brix% and purity% in 
the two seasons. 
 Ph 8013 variety significantly surpassed in number of plants/m2, brix%, sugar 
recovery% and number of millable cane (1000/fed), cane yield (ton/fed) as well as 
sugar yield (ton/fed) in the two seasons and purity% in the 2nd season. 
 Nitrogen fertilizer showed insignificant effects on all growth traits under study 
in the two seasons. 
 Variety Ph 8013 gave the highest cane and sugar yields (61.54 and 6.34 
ton/fed) along with 2 ploughings and 180 kg N/fed. 

 

INTRODUCTION 

 
 The effect of ploughings was mentioned by Diaz and Somoza (1987) 
recorded no significant differences in pol% of sugar cane juice as well as 
cane yields due to minimum and conventional tillage. Glaz et al. (1989) 
showed that a minimum tillage of two shallow cultivations is enough to realize 
a high yields of cane and sugar. El-Sayed (2000) showed that larkedly 
affected on stalk height (cm), brix, sucrose and purity% and number of 
millable cane. Cane yield was increased by 7.2-16.5% and 13.4-24.9% due to 
increasing ploughing intensity from 2 to 3 and 3 to 4, respectively. Osman et 
al. (2004 a) found that increasing number of ploughing from 3 to 4 increased 
stalk height and diameter, brix and purity%, number of millable cane, sugar 
recovery% as well as cane and sugar yields (ton/fed). 
 In testing three sugar cane varieties performance, Ismail (1997) 
mentioned that the cane varieties G. 68-88, G. 74-96 and F. 153 did not differ 
significantly in stalk diameter, brix and sucrose%, number of millable cane, 
cane and sugar yields, while the differed significantly in their stalk length. He 
also stated that sugar cane variety F. 153 gave the highest value of the most 
characters compared with G. 68-88 and G. 74/96 varieties. Abo El-Ghait 
(2000) evaluated two of sugar cane varieties G. 84-47 and G. 85-37. He 
found that sugar cane variety G. 85-37 significantly produced the highest cane 



 

 

yield. Mohamed and Ismail (2002) found that varieties significantly differed in 
stalk diameter, cane and sugar yields (ton/fed) in plant and 1st ratoon crop 
while stalk height (cm) was significantly affected by varieties in the 1st ratoon 
crop only. Sugar cane G. 84-47 variety attained the highest cane and sugar 
yields (55.149 and 7.947 ton/fed, respectively) in plant cane crop, while G.T. 
54-9 variety had the highest values of cane and sugar yields (58.542 and 
7.609 ton/fed, respectively) in the 1st ratoon crop. El-Geddawy et al. (2003 a 
and b) found that sugar cane variety G. 85/37 recorded superiority of 58268 
plants/fed over G.T. 54/9 variety as well as cane and sugar yields (ton/fed). 
Regarding sugar recovery % the highest value (12.87%) was recorded from 
variety G.T. 54/9. El-Sogheir et al. (2003) showed that the commercial variety 
G.T. 54/9 statistically surpassed the two other varieties (F. 153 and F. 160) in 
brix, purity% as well as cane and sugar yields (ton/fed). Osman et al. (2004 a) 
showed that variety G.T. 54/9 surpassed significantly G. 74/96 variety in stalk 
height, purity%, number of millable cane and cane yield, while, variety G. 
74/96 recorded significant increase in stalk diameter, brix and sugar 
recovery% as well as sugar yield (ton/fed).  
 Regarding the effect of nitrogen fertilizer rates. Abd El-Gawad et al. 
(1992 a and b) found that application of 240 kg N/fed significantly increased 
number of stalks. Application of 180 kg N/fed significantly increased stalk 
length and diameter amounted by 174 and 2.23 cm, reducing sugars%, cane 
and sugar yields (ton/fed). While, elongation rate, brix%, purity% and sugar 
recovery% were insignificant. Babu et al. (2000) found that 168 kg N/ha, 
produced higher cane yield (119.32 t/ha). Osman (2000) showed that mineral 
fertilizers treatments of sugar cane significantly affected brix% only. On the 
other hand, the results showed insignificant differences between mineral 
fertilizers treatments were calculated for elongation rate (cm/day), reducing 
sugars% and purity%. Ahmed (2003) found that application of 210 kg N/fed 
produced the highest values of purity% and sugar recovery%, while the 
application of 240 kg N/fed gave the highest values of reducing sugars and 
number of millable cane, cane length, brix as well as cane and sugar yields 
(ton/fed). El-Geddawy et al. (2003 a and b) found that nitrogen fertilization had 
a significant effect on number of millable cane/fed in the two seasons, cane 
yield superiority in net cane yield (ton/fed) was recorded with 120 kg N/fed in 
the 1st season, the highest value of sugar recovery% (12.93) was recorded by 
the application of 180 kg N/fed. The highest sugar yield (ton/fed) was gained 
when sugar cane was applied with 120 kg N/fed. Osman et al. (2004 b) found 
that nitrogen fertilization with 180 kg N/fed surpassed the other treatments in 
stalk diameter, leaf area and sugar recovery%.  
 The aim of the present study is to find out the optimum ploughing 
numbers and nitrogen fertilizer levels required to obtain the highest cane and 
sugar yields of some sugar cane varieties.  

 

MATERIALS AND METHODS 
 
 Two field trials were carried out at El-Mattana Agricultural Research 
Station, (Qena Governorate) in 2001/2002 and 2002/2003 seasons. Each 
experiment included 18-treatments representing three number of ploughings, 



 

 

2, 3 and 4, three varieties namely, G.T.54/9, F. 153 and Ph 8013 and two 
nitrogen fertilizer levels, 180 and 210 kg N/fed. Treatments were distributed in 
a split split plot design with four replications. Number of ploughings were 
assigned in the main plots, whereas varieties were assigned to  the sub plots 
and nitrogen fertilizer levels were randomly distributed in the sub-sub plots. 
 Ploughing number were done by a Chisel Pough with 7 blade - 
mounted type. It stirs the soil for a depth of 15 cm. develization of soil was 
done after each ploughing by a wooden block. 
 Nitrogen fertilizer was applied in the form of Urea 46% N applied in 
two equal doses; the 1st application was applied after plants emergence (one 
month from planting) and the 2nd one month later. A fixed dose of phosphorus 
(30 kg P2O5/fed) in the form of calcium superphosphate 15.5% P2O5 was 
added along with seed bed preparation and potassium in the form of 
potassium sulphate 48% K2O/fed at a rate of 48 kg K2O/fed as one dose with 
the 2nd of nitrogen application. Planting took place during the 1st week of 
March while harvest was done 12 months later in the two seasons. Plot area 
was 42 m2 (6 ridges of 1 m apart and 7 m in length). Distance between every 
2 blades was 50 cm. Other agricultural practices were done as recommended 
by Sugar Crops Research Institute (SCRI). The physical and chemical 
analysis of the upper 30 cm of soil of the experimental site showed that the 
soil was clay loam including 38.4% sand, 10.4% silt and 51.61% clay, 
containing 80, 11, 200 ppm N, P, K. with pH of 7.6. 

 

Data recorded: 

Vegetative chgaracters during the growth period:  
1. Number of plants/m2 was count after 150 days from planting.  
2. Elongation rate (cm/day): Cane stalk was measured twice at 210 and 330 

days from planting and elongation rate was estimated according to the 
following formula:  

ER = L2-L1/ T2-T1 
where: L1 = Stalk length at time T1, L2 = Stalk length at time T2. 
3. Leaf area cm2/plant for the third, fourth and fifth leaves was determined 

after 150 days from planting. 

Vegetative chgaracters at harvest time: a sample of 10 stalks represents 
from each plot were taken at random and the following data were recorded: 
4. Stalk length (cm) was measured from soil surface to the top point of the 

visible dewlap. 
5. Stalk diameter (cm) was measured at the middle part of stalk.   

Juice quality traits at harvest: 
 A sample of 20 stalks were stripped and squeezed then juice was 
extracted using 3 rools lab mill, filterate and weighed. The analytical methods 
were as follows:  
Juice extraction % was calculated from the following equation: 
Juice extraction % = juice weight x 100/stalk weight. 
juice extraction% (JEP%) was about 58-60% from cane weight.  
6. Reducing sugars% was determined in the extracted cane juice according to 

the chemical control in the Egyptian production factories (Anonymous 
1981). 



 

 

7. Brix% was determined using a Brix hydrometer standardized at 20oC for 
laboratory technique to estimate the total soluble solids%. 

8. The apparent juice purity% was calculated using the following formula 
according to Singh and Singh (1998).  

 juice purity% = sucrose% / brix% x 100.  
9. Sugar recovery% was calculated according to the following equation: 
Sugar recovery% = Richness% x Purity% 
Where: Richness = (Sucrose in 100 g cane juice x factor)/100 
Factor = 100 - [fiber% + physical impurties% + percent water free sugar]. 

 

Yield and its attributes at harvest: 
 Each plot were harvested, topped and cleaned to estimate the 
following characters: 
10. Number of millable cane/fed (in thousands) was counted.  
11. Cane stalks of each plot were topped, cleaned from trash, weighed and 
cane yield (tons/fed) was calculated. 
12. Sugar yield (tons/fed) was estimated according to the following equation: 
Raw sugar yield = cane yield (tons/fed) x sugar recovery%. 
 All data were statistically analyzed according to the technique of 
analysis of variance (ANOVA) for the split split-plot design and least 
significant difference (LSD) method was used to test the differences between 
means at 5% levels of probability, as published by Snedecor and Cochran 
(1981). 

 

RESULTS AND DISCUSSION 
 

Vegetative characteristics during the growth period: 

1. Number of plants/m2 at 150 days from planting: 
 It is obvious from Table 1 showed that number of plants/m2 was 
significantly affected by ploughing numbers in the 2nd season. The highest 
number of plants/m2 (12.57) was recorded by carrying out 3 ploughings. From 
the same Table it can showed that 2 ploughing treatments did noyt differ 
significantly with 3 ploughing treatments in this trait. This practice in soil tillage 
is quite suitable for improving physical soil charaters which in turn was 
reflected in increasing number of plants/m2. Enhancey tillering in sugar cane 
due to the effects of ploughing in improving the physical, chemical and 
biological conditions of the soil. Soil deep loosening techniques can improve 
soil structure and increase the soil aeration and water permeability of soil. It 
can also substantially increase crop yields. This result are in good agreement 
with those obtained by Osman et al. (2004 a). 
 Also, in Table 1 number of plants/m2 was significantly affected by 
varieties performance in the two seasons. Ph 8013 variety gave the highest 
number of plants/m2 (13.95) in the 1st season and variety G.T. 54/9 gave the 
highest number of plants/m2 (12.76) in the 2nd season. The different response 
in the values could be mainly due to the different genetic make-up of the 
studied varieties. This result are in harmony with those obtained by Osman et 
al. (2004 a). 



 

 

 The effect of nitrogen fertilizers on number of plants/m2 was 
insignificant in the two seasons. 
 

Table (1) Effect of ploughing number and nitrogn rates on number of plants/m2 (150 

days from planting) and elongation rate (cm/day at the period of 210-330 days) of 

the three sugar cane varieties during 2001/2002 and 2002/2003 growing seasons. 

Characters Number of plants/m2 Elongation rate (cm/day) 

Treatments 2001/2002 2002/2003 2001/2002 2002/2003 

Number of ploughings (P) 

2 ploughings   (P1) 13.16 12.56 0.485 0.479 

3 ploughings   (P2) 13.28 12.57 0.500 0.471 

4 ploughings   (P3) 13.09 12.29 0.481 0.473 

F. test NS * NS NS 

LSD 0.05 - 0.17 - - 

Varieties (V) 

G.T. 54/9     (V1) 13.08 12.76 0.486 0.479 

F. 153          (V2) 12.51 11.97 0.503 0.471 

Ph 8013       (V3) 13.95 12.69 0.477 0.473 

F. test * * NS NS 

LSD 0.05 0.39 0.62 - - 

Nitrogen fertilizer levels (N) 

180 kg N/fed  (N1) 13.12 12.46 0.494 0.475 

210 kg N/fed  (N2) 13.23 12.49 0.482 0.473 

LSD 0.05 NS NS NS NS 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 Result also showed that PxV interaction significantly affected number 
of plants/m2 in the two seasons. The highest number of plants/m2 (14.58) was 
recorded by carrying out 2 ploughings by varieties Ph 8013 and (13.66) was 
recorded by carrying out 4 ploughings by varieties G.T. 54/9. 
 Result also showed that PxN interaction significantly affected number 
of plants/m2 in the 2nd season. The highest number of plants/m2 (12.73) was 
recorded where 2 ploughings were done and 210 kg N/fed were added. 
 The result also showed that VxN interaction significantly affected 
number of plants/m2 in the two seasons. The highest number of plants/m2 
(14.10) was recorded by Ph 8013 variety when 180 kg N/fed were added and 
(13.38) was recorded by G.T. 54/9 when 210 kg N/fed were added.  
 The interactions among PxVxN exerted a highly significant effect on 
number of plants/m2 in the two seasons Table 1. The highest values of 
number of plants/m2 (14.65) were recorded from the combination of carrying 
out 3 ploughings by variety F. 153 and 210 kg N/fed were added; (14.50) were 
recorded from the combination of carrying out 2 ploughings by variety Ph 
8013 and 210 kg N/fed were added and (13.59) were recorded from the 
combination of carrying out 4 ploughings by variety G.T. 54/9 and 180 kg 
N/fed were added; (13.73) were recorded from the combination of carrying out 
4 ploughings by variety G.T. 54/9 and 210 kg N/fed were added. 
 

2. Elongation rate (cm/day) at the period of 210-330 days from planting: 
 Results given in Table 1 showed insignificant differences in 
elongation rate as affected by ploughing number, varieties performance and 
nitrogen fertilizer rates in the two seasons. 
 Results indicate that the first and second order of the interactions 
insignificant effect on elongation rate due to ploughing number and the other 
studied factors in the two seasons. 

 

3. Leaf area (cm2/plant) at 150 days from planting: 
 It is obvious from Table 2 ploughing numbers showed significant 
effect on leaf area in the 2nd season. The highest leaf area (446.2 cm2/plant) 
was recorded with 3 ploughings were done. 
 Data in Table 2 leaf area was insignificantly affected by varieties 
performance and nitrogen fertilizer rates in the two seasons. 
 Results indicate that the first and second order of the interactions 
insignificant effects on leaf area due to ploughing number and the other 
studied factors in the two seasons. 

 

 

Vegetative characteristics at harvest: 



 

 

4. Stalk length (cm): 
 Data in Table 2 showed that insignificant differences in stalk length as 
affected by ploughing number, varieties performance and nitrogen fertilizer 
rates in the two seasons. 
 Results showed that PxV interaction significantly affected stalk length 
in the two seasons. The tallest stalk length (302.9 cm) in the 1st season was 
recorded by carrying out 2 ploughings, variety Ph 8013 and (289 cm) was 
recorded when 4 ploughings were done and G.T. 54/9 variety in the 2nd one. 
Excessive ploughing to 4 times reduced sugar cane plant length especially at 
later stages of growth. 
 Results showed that VxN interaction significantly affected stalk length 
in the 1st season. The tallest stalk length (299.4 cm) was recorded by Ph 8013 
variety when 180 kg N/fed were added.  
 The interactions among PxVxN exerted a highly significant effect on 
stalk length in the 1st season Table 2. The tallest stalk length (303.3 cm) was 
recorded by carrying out 2 ploughings by Ph 8013 variety and 180 kg N/fed 
were added. 

  

5. Stalk diameter (cm):  
 It is obvious from Table 3 showed that insignificant differences in 
stalk diameter as affected by ploughing number, varieties performance and 
nitrogen fertilizer rates in the two seasons. 
 Result showed that PxV interaction affected significantly stalk 
diameter in the two seasons. The thicker stalk diameter (2.92 cm) was 
recorded when 2 ploughings were done and variety G.T. 54/9. It could be 
concluded that increasing ploughing intensity encourage sugar cane growth 
expressed as stalk diameter particularly at the early stages of growth. 
 The result showed that VxN interaction significantly affected stalk 
diameter in the two seasons. The thicker stalk diameter (2.87 cm) was 
recorded by variety G.T. 54/9 when 180 kg N/fed were added and (2.89 cm) 
was recorded by variety F. 153 when 210 kg N/fed were added. 
 The interactions among PxVxN exerted a highly significant effect on 
stalk diameter in the 2nd season Table 3. The thicker stalk diameter (2.95 cm) 
was recorded by carrying out 3 ploughings by F. 153 variety and 210 kg N/fed 
were added. 

 

Juice quality at harvest: 

6. Reducing sugar percentage (RS%): 
 Data in Table 3 showed that insignificant differences in reducing 
sugars% as affected by ploughing number, varieties performance and 
nitrogen fertilizer levels in the two seasons.  
 Result showed that PxV interaction significantly affected reducing 
sugars% in the 2nd season. The lowest reducing sugars (0.558%) was 
recorded by carrying out 4 ploughings and variety G.T. 54/9. 

 

7. Brix percentage% 
 It is obvious from Table 4 brix% was significantly affected by 
ploughing number in the two seasons. The highest brix (22.20 and 22.05%) 



 

 

were recorded at 4 ploughing numbers were done. Similar result were 
reported by Osman et al. (2004 a). 
 Data in Table 8 brix% was significantly affected by varieties 
performance in the two seasons. The increase in brix% was recorded by 
variety Ph 8013 by (1.74, 0.75%) in the 1st season and (1.86, 1.43%) in the 2nd 
season. The different response in the values could be mainly due to the 
different genetic make-up of the studied varieties. These result are in good 
agree with those obtained by El-Sogheir et al. (2003) and Osman et al. (2004 
a). 
 Results given in Table 4 showed that brix% was insignificantly 
affected by nitrogen fertilizer levels in the two seasons. These results are in 
good line with those obtained by Ahmed (2003). 
 Result showed that PxV interaction significantly affected brix% in the 
two seasons. The highest brix (22.98%) was recorded when 4 ploughings 
were done and variety F. 153 in the 1st season and (22.83%) was recorded 
where 4 ploughings were done and Ph 8013 variety in the 2nd season. 
 Result showed that PxN interaction significantly affected brix% in the 
two seasons. The highest brix (22.33%) was recorded by carrying out 4 
ploughings and 180 kg N/fed were added in the 1st season and (22.17%) were 
recorded by 4 ploughings were done along with the application of 210 kg 
N/fed were added in the 2nd season. 
 The result showed that VxN interaction significantly affected brix% in 
the 2nd season. The highest brix (22.81%) were recorded by variety Ph 8013 
when 180 kg N/fed were added. 
 The interactions among PxVxN exerted a highly significant effect on 
brix% in the two seasons Table 4. The highest values of brix% (23.17) were 
recorded from the combination of carrying out 4 ploughings, variety F. 153 
and 180 kg N/fed were added the 1st season and (23%) were recorded by 
carrying out 4 ploughings, F. 153 variety and 210 kg N/fed were added in the 
2nd season. 
 

8. Juice purity percentage: 
 Results obtained in Table 4 showed that purity% was significant 
affected by ploughing number in the two seasons. The highest purity (84.32 
and 85.76%) were recorded by 2 ploughings were done. Soil deep loosening 
techniques can improve soil structure and increase the soil aeration and water 
permeability of soil. Similar result were reported by Osman et al. (2004 a). 
 Data in Table 4 showed that purity% was significantly affected by 
varieties in the 2nd season. The highest purity (85.21%) were recorded by 
variety F. 153. The different response in the values could be mainly due to the 
different genetic make-up of the studied varieties. These results are in good 
agree with those obtained by El-Sogheir et al. (2003) and Osman et al. (2004 
a). 
 Data in Table 4 showed that insignificant effect of N application on 
purity% in the two seasons. These results are in good line with those obtained 
by Ahmed (2003). 



 

 

 Result showed that PxV interaction significantly affected purity% in 
the 2nd season. The highest purity (88.23%) were recorded by carrying out 3 
ploughings and variety F. 153. 
 The result showed that PxN interaction significantly affected purity% 
in the 1st season. The highest purity (84.92%) were recorded by 2 ploughings 
were done and 180 kg N/fed were added. 
 The interactions among PxVxN exerted a highly significant effect on 
purity% in the 2nd season Table 4. The highest values of purity% (92.37) were 
recorded from the combination of carrying out 3 ploughings, variety F. 153 
and 210 kg N/fed were added. 

 

9. Sugar recovery percentage (SR%): 
 Data showes in Table 5 insignificant differences in sugar recovery% 
as affected by the two other studied factors in the two seasons. Similar result 
were reported by Ahmed (2003), El-Geddawy et al. (2003 a and b) and 
Osman et al. (2004 a and b). 
 Significant varietal differences were observed regarding the sugar 
recovery% in the two seasons Table 5. The highest sugar recovery (11.15%) 
in the 1st season and (11.27%) in the 2nd season were recorded by variety Ph 
8013. The different response in the values could be mainly due to the different 
genetic make-up of the studied varieties. These results are in good agree with 
those obtained by El-Geddawy et al. (2003 a and b) and Osman et al. (2004 
a). 
 The result indicate that the first and second order of the interactions 
insignificant effects on sugar recovery% due to ploughing number and the 
other studied factors. 

 

Yield and its attributes at harvest: 

10. Number of millable cane (thousand/fed): 
 Data in Table 5 showes that Ploughing numbers was significant on 
number of millable cane 1000/fed in the 2nd season. The highest number of 
millable cane 1000/fed 42.22 was recorded by 2 and 3 ploughings. This result 
could be attributed to the fact that increasing ploughing frequency improves 
soil properties, such as aeration and water movement which enhance cane 
roots to expand horizontally and to penetrate vertically which in turn increase 
shoot sprouting and cane growth. Similar result were reported by Osman et al 
(2004 a). 
 Data in Table 5 showed that number of millable cane 1000/fed was 
significantly affected by the varieties in the two seasons. Ph 8013 variety gave 
the highest number of millable cane 1000/fed (46.86) in the 1st season and 
(42.86) were recorded by G.T. 54/9 variety in the 2nd season. The different 
response in the values could be mainly due to the different genetic make-up 
of the studied varieties. These results are in agree with those obtained by 
Osman et al. (2004 a). 
 The effect of nitrogen fertilizers on number of millable cane 1000/fed 
was insignificant in the two seasons. These results are in agreement with 
those obtained by Ahmed (2003) and El-Geddawy et al. (2003 a and b). 



 

 

 Result showed that PxV interaction significantly affected number of 
millable cane 1000/fed in the two seasons. The highest number of millable 
cane 1000/fed in the 1st season (48.98) was recorded when 2 ploughings  and 
variety Ph 8013 were done and (45.88) was recorded when 4 ploughings and 
variety G.T. 54/9 in the 2nd season were done.  
 Result showed that PxN interaction significantly affected number of 
millable cane 1000/fed in the 2nd season. The highest number of millable cane 
1000/fed (42.77) was recorded when 2 ploughings were done and 210 kg 
N/fed were added. 
 The result showed that VxN interaction significantly affected number 
of millable cane 1000/fed in the two seasons. The highest number of millable 
cane 1000/fed in the 1st season (47.39) was recorded by Ph 8013 variety and 
180 kg N/fed were added and (44.25) was recorded by G.T. 54/9 variety and 
210 kg N/fed were added in the 2nd season. 
 The interactions among PxVxN exerted a highly significant effect on 
number of millable cane 1000/fed in the two seasons. The highest number of 
millable cane 1000/fed in the 1st season (49.23) was recorded when 2 
ploughings were done, Ph 8013 variety and 180 kg N/fed were added and 
(46.12) were recorded when 4 ploughings were done, G.T. 54/9 variety and 
210 kg N/fed were added in the 2nd season. 

 

11. Cane yield (tons/fed): 
 Table 6 show that Ploughings number showed significant effect on 
cane yield in the 2nd season. Doing 3 ploughings gave the highest value of 
cane yield (52.78 ton/fed). The increase in cane yield is expected as a result 
of the positive effects of intensive ploughing on germination%, number of 
stalks/m2, stalk length and diameter, TSS% and number of millable cane/fed. 
Similar result were reported by Glaz et al. (1989) and Osman et al. (2004 a). 
 Results given in Table 6 showed that significant differences in cane 
yield as affected by varieties performance in the two seasons. The highest 
value of cane yield (58.57 ton/fed) in the 1st season was recorded by Ph 8013 
variety and (53.57 ton/fed) was recorded by G.T. 54/9 variety in the 2nd 
season. The different response in the values could be mainly due to the 
different genetic make-up of the studied varieties. These results are in good 
agree with those obtained by El-Geddawy et al. (2003 a and b), El-Sogheir et 
al. (2003) and Osman et al. (2004 a). 
 The effect of N fertilizer levels, was insignificant on cane yield in the 
two seasons. These results are in agreement with those obtained by Ahmed 
(2003) and El-Geddawy et al. (2003 a and b). 
 Result showed that PxV interaction significantly affected cane yield in 
the two seasons. The highest cane yield in the 1st season (61.23 ton/fed) was 
recorded when 2 ploughings were done and variety Ph 8013 and (57.35 
ton/fed) was recorded when 4 ploughings were done and variety G.T. 54/9 in 
the 2nd season.  
 Result showed that PxN interaction significantly affected cane yield in 
the 2nd season. The highest cane yield (53.46 ton/fed) was recorded when 2 
ploughings were done and 210 kg N/fed were added. 



 

 

 The result showed that VxN interaction significantly affected cane 
yield in the two seasons. The highest cane yield in the 1st season (59.24 
ton/fed) was recorded by Ph 8013 variety when 180 kg N/fed were added and 
(55.31 ton/fed) was recorded by G.T. 54/9 variety when 210 kg N/fed were 
added in the 2nd season.  
 The interactions among PxVxN exerted a highly significant effect on 
cane yield in the two seasons. The highest cane yield (61.54 ton/fed) was 
recorded when 2 ploughings were done, Ph 8013 variety and 180 kg N/fed 
were added in the 1st season and (57.65 ton/fed) was recorded when 4 
ploughings were done, G.T. 54/9 variety and 210 kg N/fed were added in the 
2nd season. 
 

  

12. Sugar yield (tons/fed): 
 Data showes in Table 6 clear that insignificant differences in sugar 
yield as affected by the two other studied factors in the two seasons. The 
increase in sugar yield is expected as a result of the positive effects of 
intensive ploughing  and nitrogen fertilizer levels on cane yield, sucrose%, 
purity% and sugar recovery%. Similar result were reported by Glaz et al. 
(1989), Ahmed (2003), El-Geddawy et al. (2003 a and b) and Osman et al. 
(2004 a). 
 Significant varietal differences were observed regarding the sugar 
yield in the two seasons Table 6. The highest value of sugar yield (6.53 and 
6.01 ton/fed) were recorded by variety Ph 8013. The different response in the 
values could be mainly due to the different genetic make-up of the studied 
varieties. Similar result were reported by El-Geddawy et al. (2003 a and b), El-
Sogheir et al. (2003) and Osman et al. (2004 a). 
 The result showed that PxV interaction significantly affected sugar 
yield in the two seasons. The highest sugar yield (6.96 ton/fed) was recorded 
when 2 ploughings were done and Ph 8013 variety in the 1st season and (6.35 
ton/fed) obtained when 4 ploughings were done and variety F. 153 in the 2nd 
one. 
 Result showed that VxN interaction significantly affected sugar yield 
in the 2nd season. The highest sugar yield (6.08 ton/fed) was recorded by 
variety Ph 8013 and 180 kg N/fed were added.  
 The interaction among PxVxN exerted a highly significant effect on 
sugar yield in the 1st season Table 6. The highest sugar yield (6.34 ton/fed) 
was recorded when 2 ploughings were done, variety Ph 8013 and 180 kg 
N/fed were added.  
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 االزوتى أستجابة ثالثة اصناف من قصب السكر لعدد مرات الحرث والتسميد
عبـد الاله محـمد احـمد ورضا عبد الخالق ابوو اليويو وعوادح محموود حسون عثموان و جمواح 

 سعد السيد
 مصر -الجيزه  -مركز البحوث الزراعيه  -معهد بحوث المحاصيح السكريه

أقيمتتتت  بتانبتتتيت ن بيبتتتيت نمن تتتر عيننتتتمط عيةاعميتتتر نييم يم تتتم نمني  تتتر ق تتتي  تتت   مم تتتم   
يداع تتر بتت عيا متتدد متتاعت عينتتاط معيب تتميد عثةمبتت  مبتت  ع عتتم ع تت ي  متتت  1001/1002م  1002/1001

مع عتم ع ت ي   4م 2م 1معيمبم بمع  عيبفيم  نيت: ع عم ماعت ناط  21ق ب عي كا. أشبمبت عيداع م مب  
 120م 210مم تبمييت متت يب تميد عثةمبت   1022من  عبش  242مع   44/9مت ق ب عي كا تيةة بييمعت 

/ تتدعت ممةمتتت عيمعتتيم ت  تت  ب تتمين ق تتن م شتت ر متتابيت نيتتط مفتتن متتدد متتاعت عينتتاط  تت  عي  تتن كتتتن ت
عيائي يم معث  ي     عي  ن عيش يم عثمي  مم بمييت عيب ميد عثةمب     عي  ن عيش يم عيعي يتم مكي تت م تينم 

ةاعمتم  ت   مبتا مبمتت عي 2مبتا ممتا   7  تم  ن تم   6مبتا مانتن عشتمبت مبت   41عي  عم عيبتاينيتم 
 عث نمع عثم  مت مياس    ك  عيمم ميت.

 أوضحت النتائج المتحصح عليها:
( مع ميتي  تت  عيمم تن عثم   تت   تفيت متتدد عي نيبتيت  تت  عيمبتتا Ph 8013) 1022بفتم  عي تت   نت  أبتتش  -

عيتدعت  تدعت مني ت  عي 2000عيمانن معي  تنم عيمئميتم يبنتاكس م تيبس عي تكا ممتدد عي نيبتيت عي ينبتم يبع تيا/
مع ميي    عيمم ن عيعي       فيت مدد عي يبتيت  ت  عيمبتا  44/9 ت/ دعت. ني مي بفم  عي    تيةة بييمعت 

مع ميتتي  تت  عيمم تتن  242عيمانتتن ممتتدد عي نيبتتيت عي ينبتتم يبع تتيا مني تت  عيعيتتدعت. ني متتي بفتتم  عي تت   أ  
 عيعي       فم عي  نم عيمئميم يب  يمة. 

متاة مع ميتي  ت  عيمم تن عيعتي    ت   تفيت متدد عي نيبتيت  ت  عيمبتا عيمانتن  2-1ت بفم  مدد ماعت عيناط مت -
مم ينم عثماع  معي  نم عيمئميم يب  يمة ممدد عيعيدعت عي ينبم يبع يا مني   عيعيتدعت ) ت/ تدعت(. ممع ميتي 

    ك  عيمم مييت     فم عي  نم عيمئميم يبناكس.
كتتتن ت/ تتدعت عيتت  عع ةيتتيدة مع ميتتم يكتت  متتت عي تتفيت  120  يتتن يتتمدع ا تتن م تتبمع عيب تتميد عثةمبتت  نبتت -

 عيمدام م    ك  عيمم مييت.
( مذيت  يبن تم  مبت  عن تت Ph 8013) 1022يمكت عيبم يم نةاعمم عي    عي    ن  أبش  

 6.24م  62.44كتن ت/ دعت مكي ت عي تين  210ماة ناط م عفي م  1ني   ميدعت م كا/ دعت نيتاعء مدد 
 عيبمعي . ت/ دعت مب  

 
 
 
 



 

 

Table (2): Effect of ploughing number and nitrogen rates on leaf area 

(LA cm2/plant) and stalk length (cm) of the three sugar cane 

varieties at harvest in 2001/2002 and 2002/2003 growing 

seasons.  

Characters Leaf area (LA cm2/plant) Stalk length (cm) 

Treatments 2001/2002 2002/2003 2001/2002 2002/2003 

Number of ploughings (P) 

2 ploughings   (P1) 425.2 435.5 292.7 276.9 

3 ploughings   (P2) 429.8 446.2 293.1 273.9 

4 ploughings   (P3) 431.6 444.1 291.8 278.2 

F. test NS * NS NS 

LSD 0.05 - 7.94 - - 

Varieties (V) 

G.T. 54/9     (V1) 425.3 445.2 291.6 277.7 

F. 153          (V2) 420.7 440.0 287.9 270.0 

Ph 8013       (V3) 440.5 440.6 298.1 281.3 

F. test NS NS NS NS 

LSD 0.05 - - - - 

Nitrogen fertilizer levels (N) 

180 kg N/fed  (N1) 428.2 442.3 291.8 275.2 

210 kg N/fed  (N2) 429.5 441.6 293.3 277.5 

LSD 0.05 NS NS NS NS 

Ploughing numbers P1, P2 and P3 application of two, three and four., respectively. 

Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., respectively. 

Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., respectively. 
 
Table (2) Effect of the interaction between ploughing number and the three 
sugar cane varieties on stalk length (cm) at harvest in 2001/2002 and 
2002/2003 growing seasons. 

Seasons 2001/2002 2002/2003 

Treatments  
V1 

V2 V3 V1 V2 V3 

 P1 283.6 291.7 302.9 265.5 279.1 286.1 

P x V P2 291.5 288.9 298.8 278.7 263.0 280.2 

 P3 299.8 282.9 292.8 289.0 268.0 277.7 

F. test * * 

LSD 0.05 6.87 17.02 

 
Table (2) Effect of the interaction between the three sugar cane varieties and nitrogen rates on stalk length 
(cm) at harvest in 2001/2002 growing season. 

Seasons 2001/2002  

Treatments N1 N2  

 V1 288.1 295.2  



 

 

V x N V2 287.9 287.8  

 V3 299.4 296.8  

F. test *  

LSD 0.05 3.91  

 
Table (2) Effect of the interaction between ploughing number and nitrogn rates on stalk length of the three 
sugar cane varieties at harvest in 2001/2002 growing season. 

Seasons 2001/2002  

Treatments N1 N2  

  V1 280.7 286.5  

 P1 V2 290.2 293.2  

P  V3 303.3 302.4  

x  V1 283.6 299.5  

V P2 V2 291.7 286.2  

x  V3 302.9 294.7  

N  V1 299.9 299.7  

 P3 V2 281.8 284.0  

  V3 292.1 293.4  

F. test *  

LSD 0.05 6.78  

Ploughing numbers P1, P2 and P3 application of two, three and four., 
respectively. 
Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., 
respectively. 
Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., 
respectively. 



 

 

 

 
 
 
 
 
 

Table (3):  Effect of ploughing number and nitrogen rates on stalk 

diameter (cm) and reducing sugars% of the three sugar 

cane varieties at harvest in 2001/2002 and 2002/2003 

growing seasons.  

Characters Stalk diameter (cm) Reducing sugars% 

Treatments 2001/2002 2002/2003 2001/2002 2002/2003 

Number of ploughings (P) 

2 ploughings   (P1) 2.83 2.83 0.571 0.593 

3 ploughings   (P2) 2.82 2.85 0.585 0.590 

4 ploughings   (P3) 2.77 2.84 0.570 0.599 

F. test NS NS NS NS 

LSD 0.05 - - - - 

Varieties (V) 

G.T. 54/9     (V1) 2.83 2.85 0.571 0.574 

F. 153          (V2) 2.82 2.86 0.578 0.601 

Ph 8013       (V3) 2.76 2.81 0.577 0.608 

F. test NS NS NS NS 

LSD 0.05 - - - - 

Nitrogen fertilizer levels (N) 

180 kg N/fed  (N1) 2.80 2.83 0.567 0.592 

210 kg N/fed  (N2) 2.82 2.85 0.584 0.596 

LSD 0.05 NS NS NS NS 

Ploughing numbers P1, P2 and P3 application of two, three and four., respectively. 

Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., respectively. 

Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., respectively. 

 
Table (3) Effect of the interaction between ploughing number and the three 
sugar cane varieties on stalk diameter at harvest in 2001/2002 and 2002/2003 
growing seasons and reducing sugars% in 2002/2003. 

 Stalk diameter (cm) Reducing sugars% 

Seasons 2001/2002 2002/2003 2002/2003 

Treatments V1 V2 V3 V1 V2 V3 V1 V2 V3 

 P1 2.92 2.84 2.73 2.92 2.83 2.75 0.587 0.587 0.605 

P x V P2 2.81 2.88 2.78 2.83 2.90 2.82 0.577 0.594 0.598 

 P3 2.78 2.74 2.79 2.81 2.85 2.88 0.558 0.621 0.620 

F. test * * * 



 

 

LSD 0.05 0.11 0.06 0.03 

 
Table (3) Effect of the interaction between the three sugar cane varieties and nitrogn rates on stalk 
diameter (cm) at harvest in 2001/2002 growing season. 

Seasons 2001/2002  

Treatments N1 N2 N1 N2  

 V1 2.87 2.80 2.88 2.82  

V x N V2 2.78 2.86 2.83 2.89  

 V3 2.74 2.79 2.79 2.84  

F. test *   *  

LSD 0.05 0.07   0.03  

 
Table (3) Effect of the interaction between ploughing number and nitrogn rates on stalk diameter (cm) of the 
three sugar cane varieties at harvest in 2002/2003 growing season. 

Seasons  2002/2003 

Treatments  N1 N2 

  V1  2.93 2.90 

 P1 V2  2.83 2.83 

P  V3  2.73 2.77 

x  V1  2.90 2.75 

V P2 V2  2.85 2.95 

x  V3  2.78 2.85 

N  V1  2.80 2.82 

 P3 V2  2.82 2.88 

  V3  2.85 2.90 

F. test  * 

LSD 0.05  0.6 

Ploughing numbers P1, P2 and P3 application of two, three and four., 
respectively. 
Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., 
respectively. 
Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., 
respectively. 



 

 

Table (4) Effect of ploughing number and nitrogn rates on brix and purity% of 
the three sugar cane varieties at harvest in 2001/2002 and 2002/2003 
growing seasons. 

Characters Brix% Purity% 

Treatments 2001/2002 2002/2003 2001/2002 2002/2003 

Number of ploughings (P) 

2 ploughings   (P1) 21.54 21.65 84.32 82.75 

3 ploughings   (P2) 21.81 21.21 84.08 85.76 

4 ploughings   (P3) 22.20 22.05 82.96 83.72 

F. test * * * * 

LSD 0.05 0.33 0.19 0.99 1.46 

Varieties (V) 

G.T. 54/9     (V1) 20.94 20.87 84.67 82.35 

F. 153          (V2) 21.93 21.30 83.22 85.21 

Ph 8013       (V3) 22.68 22.73 83.47 84.67 

F. test * * NS * 

LSD 0.05 0.15 0.07 - 1.15 

Nitrogen fertilizer levels (N) 

180 kg N/fed  (N1) 21.86 21.71 83.70 83.47 

210 kg N/fed  (N2) 21.84 21.56 83.87 84.69 

LSD 0.05 NS NS NS NS 

 
Ploughing numbers P1, P2 and P3 application of two, three and four., 
respectively. 
Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., 
respectively. 
Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., 
respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
Table (4) Effect of the interaction between ploughing number and the three 
sugar cane varieties on brix% at harvest in 2001/2002 and 2002/2003 growing 
seasons and purity% in 2002/2003. 

 Brix% Purity% 

Seasons 2001/2002 2002/2003 2002/2003 

Treatments V1 V2 V3 V1 V2 V3 V1 V2 V3 

 P1 21.0
0 

20.9
8 

22.6
3 

21.7
2 

20.6
0 

22.6
3 

79.35 83.50 85.39 

P x V P2 20.9
7 

21.8
2 

22.6
5 

20.3
5 

20.5
3 

22.7
3 

84.22 88.23 84.83 

 P3 20.8
7 

22.9
8 

22.7
5 

20.5
5 

22.7
7 

22.8
3 

83.46 83.91 83.80 

F. test * * * 

LSD 0.05 0.57 0.33 2.53 

Table (4) Effect of the interaction between ploughing number and nitrogn rates on brix% at harvest in 
2001/2002 and 2002/2003 growing seasons and purity% in 2001/2002. 

 Brix% Purity% 

Seasons 2001/2002 2002/2003 2001/2002 

Treatments     N1 N2 

 P1 21.66 21.42 22.01 21.29 84.92 83.72 

P x N P2 21.59 22.03 21.19 21.22 84.20 83.96 

 P3 22.33 22.07 21.93 22.17 81.99 83.93 

F. test * * * 

LSD 0.05 0.39 0.54 1.43 

Table (4) Effect of the interaction between the three sugar cane varieties and nitrogn rates on brix%at 
harvest in 2002/2003 growing season. 

Seasons  2002/2003 

Treatments  N1 N2 

 V1  21.11 20.63 

V x N V2  21.21 21.39 

 V3  22.81 22.66 

F. test  * 

LSD 0.05  0.34 

 
Table (4) Effect of the interaction between ploughing number and nitrogn rates on brix% of the three sugar 



 

 

cane varieties at harvet in 2001/2002 and 2002/2003 growing seasons and purity% in 2002/2003. 

 Brix% Purity% 

Seasons 2001/2002 2002/2003 2002/2003 

Treatments N1  N2  N1 N2 

  V1 21.23 20.77 22.70 20.73 77.68 81.02 

 P1 V2 21.07 20.90 20.57 20.63 83.96 83.05 

P  V3 22.67 22.60 22.75 22.50 84.40 86.37 

x  V1 21.03 20.90 20.20 20.50 85.82 82.63 

V P2 V2 21.03 22.60 20.53 20.53 84.09 92.37 

x  V3 22.70 22.60 22.83 22.63 84.10 85.57 

N  V1 21.07 20.67 20.43 20.67 84.35 82.58 

 P3 V2 23.17 22.80 22.53 23.00 83.60 84.22 

  V3 22.77 22.73 22.83 22.83 83.22 84.38 

F. test * * * 

LSD 0.05 0.68 0.59 3.84 

Ploughing numbers P1, P2 and P3 application of two, three and four., 
respectively. 
Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., 
respectively. 
Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., 
respectively. 



 

 

Table (5) Effect of ploughing number and nitrogn rates on sugar recovery% 
and number of millable cane (1000/fed) of the three sugar cane varieties at 
harvest in 2001/2002 and 2002/2003 growing seasons. 

Characters Sugar recovery% Number of millable cane (1000/fed) 

Treatments 2001/2002 2002/2003 2001/2002 2002/2003 

Number of ploughings (P) 

2 ploughings   (P1) 11.18 10.90 44.20 42.22 

3 ploughings   (P2) 10.84 11.03 44.63 42.22 

4 ploughings   (P3) 10.95 11.08 43.99 41.29 

F. test NS NS NS * 

LSD 0.05 - - - 0.57 

Varieties (V) 

G.T. 54/9     (V1) 11.01 10.64 43.95 42.86 

F. 153          (V2) 10.81 11.10 42.02 40.23 

Ph 8013       (V3) 11.15 11.27 46.86 42.60 

F. test * * * * 

LSD 0.05 0.24 0.24 1.33 2.09 

Nitrogen fertilizer levels (N) 

180 kg N/fed  (N1) 10.96 11.04 44.10 41.87 

210 kg N/fed  (N2) 11.02 10.97 44.45 41.95 

LSD 0.05 NS NS NS NS 

 
Ploughing numbers P1, P2 and P3 application of two, three and four., 
respectively. 
Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., 
respectively. 
Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., 
respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
Table (5) Effect of the interaction between ploughing number and the three 
sugar cane varieties on number of millable cane (1000/fed) at harvest in 
2001/2002 and 2002/2003 growing seasons. 

Seasons 2001/2002 2002/2003 

Treatments V1 V2 V3 V1 V2 V3 

 P1 40.11 43.52 48.98 39.85 42.72 44.08 

P x V P2 44.09 42.61 47.19 42.83 40.63 43.20 

 P3 47.64 39.93 44.39 45.88 37.33 40.67 

F. test * * 

LSD 0.05 1.11 0.99 

 
Table (5) Effect of the interaction between ploughing number and nitrogn rates on number of millable cane 
(1000/fed) at harvest in 2002/2003 growing season. 

Seasons  2002/2003 

Treatments  N1 N2 

 P1  41.67 42.77 

P x N P2  42.68 41.77 

 P3  41.26 41.33 

F. test  * 

LSD 0.05  0.71 

 
Table (5) Effect of the interaction between the three sugar cane varieties and nitrogn rates on number of 
millable cane (1000/fed) at harvest in 2001/2002 and 2002/2003 growing seasons. 

Seasons 2001/2002 2002/2003 

Treatments N1 N2 N1 N2 

 V1 42.67 43.95 41.46 44.25 

V x N V2 42.23 42.02 41.22 39.23 

 V3 47.39 46.86 42.92 42.38 

F. test * * 

LSD 0.05 0.73 0.71 

 
Table (5) Effect of the interaction between ploughing number and nitrogn rates on number of millable cane 
(1000/fed) of the three sugar cane varieties at harvest in 2001/2002 and 2002/2003 growing seasons. 

Seasons 2001/2002 2002/2003 



 

 

Treatments N1 N2 N1 N2 

  V1 40.00 40.22 39.07 40.63 

 P1 V2 43.60 43.43 42.73 42.70 

P  V3 49.23 48.73 43.20 44.97 

x  V1 40.42 47.77 39.67 46.00 

V P2 V2 43.72 41.50 43.27 38.00 

x  V3 48.97 45.42 45.10 41.30 

N  V1 47.60 47.68 45.65 46.12 

 P3 V2 39.37 40.48 37.67 37.00 

  V3 43.97 44.82 40.47 40.87 

F. test * * 

LSD 0.05 1.26 1.23 

Ploughing numbers P1, P2 and P3 application of two, three and four., 
respectively. 
Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., 
respectively. 
Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., 
respectively. 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table (6): Effect of ploughing number and nitrogn rates on cane and 

sugar yields (ton/fed) of the three sugar cane varieties at 

harvest in 2001/2002 and 2002/2003 growing seasons. 

Characters Cane yield (ton/fed) Sugar yield (ton/fed) 

Treatments 2001/2002 2002/2003 2001/2002 2002/2003 

Number of ploughings (P) 

2 ploughings   (P1) 55.25 52.77 6.18 5.76 

3 ploughings   (P2) 55.79 52.78 6.05 5.82 

4 ploughings   (P3) 54.98 51.62 6.02 5.71 

F. test NS * NS NS 

LSD 0.05 - 0.71 - - 

Varieties (V) 

G.T. 54/9     (V1) 54.93 53.57 6.04 5.70 

F. 153          (V2) 52.52 50.29 5.67 5.57 

Ph 8013       (V3) 58.57 53.31 6.53 6.01 

F. test * * * * 

LSD 0.05 1.66 2.61 0.11 0.34 

Nitrogen fertilizer levels (N) 

180 kg N/fed  (N1) 55.12 52.34 6.04 5.77 

210 kg N/fed  (N2) 55.56 52.44 6.13 5.75 

LSD 0.05 NS NS NS NS 

Ploughing numbers P1, P2 and P3 application of two, three and four., respectively. 

Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., respectively. 

Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., respectively. 



 

 

Table (6): Effect of the interaction between ploughing number and the 

three sugar cane varieties on cane and sugar yields 

(ton/fed) at harvest in 2001/2002 and 2002/2003 growing 

seasons. 

 Cane yield (ton/fed) Sugar yield (ton/fed) 

Seasons 2001/2002 2002/2003 

Treatments V1 V2 V3 V1 V2 V3 V1 V2 V
3 

V1 V2 V
3 

 P1 50.1
4 

54.4
0 

61.2
3 

49.8
1 

53.4
0 

55.1
0 

5.63 5.97 6
.
9
6 

5.31 5.63 6
.
3
3 

P x V P2 55.1
2 

53.2
6 

58.9
9 

53.5
4 

50.7
9 

54.0
0 

6.08 5.71 6
.
3
4 

5.70 5.72 6
.
0
3 

 P3 59.5
5 

49.9
1 

55.4
9 

57.3
5 

46.6
7 

50.8
3 

6.42 5.34 6
.
3
0 

6.10 6.35 5
.
6
7 

F. test * * * * 

LSD 0.05 1.39 1.23 0.26 0.37 



 

 

Table (6): Effect of the interaction between ploughing number and 

nitrogn rates on cane yield (ton/fed) at harvest in 2002/2003 

growing season. 

Seasons  2002/2003 

Treatments  N1 N2 

 P1  52.08 53.46 

P x N P2  53.35 52.21 

 P3  51.58 51.66 

F. test  * 

LSD 0.05  0.89 

 

Table (6): Effect of the interaction between the three sugar cane 

varieties and nitrogn rates on cane yield (ton/fed) at harvest 

in 2001/2002 and 2002/2003 growing seasons and sugar yield 

(ton/fed) in 2002/2003. 

 Cane yield (ton/fed) Sugar yield 

(ton/fed) 

Seasons 2001/2002 2002/2003 2002/2003 

Treatments N1  N2  N1 N2 

 V1 53.34 56.53 51.83 55.31 5.49 5.91 

V x N V2 52.79 52.26 51.53 49.04 5.75 5.39 

 V3 59.24 57.90 53.65 52.97 6.08 5.94 

F. test * * * 

LSD 0.05 0.91 0.89 0.29 

Table (6): Effect of the interaction between ploughing number and 

nitrogn rates on cane yield (ton/fed) of the three sugar cane 

varieties at harvest in 2001/2002 and 2002/2003 growing 

seasons and sugar yield (ton/fed) in 2002/2003. 

 Cane yield (ton/fed) Sugar yield 

(ton/fed) 

Seasons 2001/2002 2002/2003 

Treatments N1 N2 N1 N2 N1 N2 

  V1 50.00 50.27 48.83 50.79 5.18 5.44 

 P1 V2 54.50 54.29 53.42 53.38 5.61 5.65 

P  V3 61.54 60.92 54.00 56.21 6.34 6.32 

x  V1 50.52 59.71 49.58 57.50 5.22 6.17 

V P2 V2 54.65 51.88 54.08 47.50 6.10 5.35 

x  V3 61.21 56.77 56.38 51.63 6.13 5.92 

N  V1 59.50 59.60 57.06 57.65 6.07 6.12 

 P3 V2 49.21 50.60 47.08 46.25 5.53 5.17 

  V3 54.96 56.02 50.58 51.08 5.77 5.57 

F. test * * * 



 

 

LSD 0.05 1.58 1.54 0.50 

Ploughing numbers P1, P2 and P3 application of two, three and four., respectively. 

Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., respectively. 

Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., respectively. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (1) Effect of the interaction between ploughing number and the three sugar 

cane varieties on number of plants/m2 (150 days from planting) during 2001/2002 

and 2002/2003 growing seasons. 

Seasons 2001/2002 2002/2003 

Treatments V1 V2 V3 V1 V2 V3 
 P1 11.94 12.95 14.58 11.86 12.71 13.12 

P x V P2 13.12 12.68 14.05 12.75 12.09 12.86 
 P3 14.18 11.88 13.21 13.66 11.11 12.10 

F. test * * 

LSD 0.05 0.33 0.29 

 

Table (1) Effect of the interaction between ploughing number and nitrogn rates on number of 

plants/m2 (150 days from planting) during 2002/2003 growing season. 

Seasons  2002/2003 



 

 

Treatments  N1 N2 
 P1  12.40 12.73 

P x N P2  12.70 12.43 
 P3  12.28 12.30 

F. test  * 

LSD 0.05  0.21 

 

Table (1) Effect of the interaction between the three sugar cane varieties and nitrogn rates on 

number of plants/m2 (150 days from planting) during 2001/2002 and 2002/2003 growing seasons. 

Seasons 2001/2002 2002/2003 

Treatments N1 N2 N1 N2 
 V1 12.70 13.46 12.34 13.38 

V x N V2 12.57 12.44 12.27 12.29 
 V3 14.10 13.79 12.04 12.16 

F. test * * 

LSD 0.05 0.22 0.21 

 

Table (1) Effect of the interaction between ploughing number and nitrogn rates on number of 

plants/m2 (150 days from planting) of the three sugar cane varieties during 2001/2002 and 

2002/2003 growing seasons. 

Seasons 2001/2002 2002/2003 

Treatments N1 N2 N1 N2 
  V1 11.91 11.97 11.63 12.09 
 P1 V2 12.98 12.93 12.72 12.71 

P  V3 14.65 14.50 12.86 13.38 

x  V1 12.03 14.22 11.81 13.69 

V P2 V2 13.01 12.35 12.88 11.31 

x  V3 14.57 13.52 13.42 12.29 

N  V1 14.17 14.19 13.59 13.73 

 P3 V2 11.72 12.05 11.21 11.01 

  V3 13.09 13.34 12.04 12.16 

F. test * * 

LSD 0.05 0.38 0.37 

Ploughing numbers P1, P2 and P3 application of two, three and four., respectively. 

Varieties V1, V2 and V3 application of G.T. 54/9, F. 153 and Ph 8013., respectively. 

Nitrogen fertilizer levels N1 and N2 application of 180 and 210 kg N/fed., respectively. 

 


