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Abstract 

Two field experiments were conducted in Mallawi Agricultural 

Research Station, Minia Governorate during 2009/2010 and 

2010/2011 growing seasons to find out the proper panting method 

(ring or row planting methods) on juice quality traits, cane and 

sugar yields of four sugarcane varieties (Phil.8013, G.99-103, 

G.2000-176 and G.84-47). A split plot design with three replications 

was used in both seasons, where the panting methods and density 

were allocated in the main plots, while the sugarcane varieties 

were randomly distributed in the sub-plots. Ring (pit) area was 

0.64 m2 (90-cm diameter). Rings were dug to a 45-cm depth. In 

each ring, 5 kg farmyard manure was mixed uniformly before 

placing the setts for planting. Rings were planted with 20, 30 and 

40 buds/ring and covered with 2-5 cm soil. Plot area was 35 m2, 

which consisted of 5 ridges of 1 m apart and 7 long. Sugarcane 

varieties were planted in the 1st week of March in both seasons. All 

agronomic practices were done as recommended for growing 

sugarcane crop. 

Ring planting method recorded a significant increase in stalk 

height, sucrose%, purity%, sugar recovery% and cane and sugar 

yields/fed.  

The evaluated sugarcane varieties differed significantly in stalk 

height, stalk diameter, sucrose%, purity%, sugar recovery%, cane 

and sugar yields/fed. Sugarcane Phil.8013 and G.84-47 varieties 

recorded the highest cane and sugar yields/fed.  

The interaction between the two factors had significant effects 

on all studied traits. 

Therefore, under conditions of the present work, planting 

sugarcane varieties Phil.8013 and G.84-47 in rings using 30 

buds/ring could be recommended to get the highest cane and sugar 

yields/fed. 

INTRODUCTION 

Planting density per unit area has a direct effect on cane and sugar yields. It 

plays a distinct role on the amount of solar radiation intercepted and hence crop 

canopy development, which in turn affects photosynthesis and ultimately the dry 

matter produced by plants. Via the effect on cane diameter, length and weight, as 

cane yield components. Further, seeding rates play a vital role in defining the number 

of shoots emerged and mortality. Concerning the influence of seeding rate, El-Shafai 

(1996) showed that planting sugarcane with two rows (drills) of cane sets (50400 
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buds/fed) increased significantly stalk height but decreased its diameter compared 

with planting 1.5 rows (37800 buds/fed). Planted sugarcane at a density of 30000, 

40000 or 50000 sets/ha. Zahoor et. al. (1997) showed that sugar yield was the 

highest with 40000 sets/ha, while juice quality (pol., purity and sugar content) were 

not affected by plant density. Bull et. al. (2000) mentioned that the theory behind 

high density planting (HDP) is based on the fact that current crops intercept less than 

60% of the available solar radiation during the season. They added that HDP 

significantly increases light interception in the period prior to canopy closure and can 

also make better use of available water and nutrient resources during this period 

suggesting that close rows have the potential to increase crop yield of cane per 

hectare. Moreover, Avtar et. al. (2001) grew sugarcane at seeding rates of 50000 and 

75000 three-budded sets/ha. They revealed that higher cane yield was obtained at a 

seeding rate of 50000 compared to 75000 three-budded sets/ha. Shahid et. al. (2001) 

studied the effect of different planting densities (100, 150, 200 and 250 thousand 

buds/ha) on yield of sugarcane. They found that increasing planting rate gave higher 

cane yield. El-Sogheir and Mohamed (2003) and Ahmed (2005) studied the effect of 

two seeding rates of 1.5 and 2.0 rows (drills) of cane cuttings. They found that 

planting sugarcane using 16800 cane setts/fed in two drills attained significantly 

higher number of millable stalks/m2, cane and sugar yields compared with 12600 

cuttings/fed. Higher values of stalk height, number of millable canes/m2 and purity % 

were significantly obtained by planting two drills. On the contrary, thicker stalks were 

produced in case of using 12600 cane setts/fed. Dealing with planting methods 

Muhammad et. al. (2005) studied different planting patterns included 50 cm apart 100 

x 100 cm pits, 120 cm apart trench planting, 90 cm apart double row strips planting 

and 60 cm apart single row planting systems. Among the four planting patterns, 

sugarcane planted at 50 cm apart 100 x 100 cm pits gave the highest cane yield of 

149.13 t ha against 120.54, 74.67 and 68.42 tons/ha for 120 cm apart trench 

planting, 90 cm apart double row strips planting and 60 cm apart single row planting 

systems, respectively. Sucrose contents % were not affected significantly by different 

planting patterns. They concluded that pit planting was superior in all respect. 

Mahmood et. al. (2007) showed that sugarcane planted in 100 cm spaced double 

rows with 60 cm wide ditches on account of relatively greater number of stripped 

canes/m2 and higher weight per stripped cane gave significantly the highest stripped 

cane yield of 134.81 tons/ha, which was statistically equal to that produced by 100 cm 

spaced 100 x 100 cm pits planting (132.50 tons/ha). The lowest cane yield of 105.95 

tons/ha was recorded for sugarcane planted in 90 cm spaced single row. Similarly, 

sucrose contents in cane juice were the highest (18.68%) in sugarcane planted in 90 
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cm spaced double-row strips followed by that planted in 90 cm spaced single rows 

(18.63%) against the lowest 18.44% in that planted in 100 cm spaced triple rows with 

90 cm wide ditches. Singh et. al. ( 2008) revealed that the highest cane length (253.2 

cm), cane girth (3.09 cm), cane weight (1.30 kg) and cane yield (87.6 tons/ha) as 

well as sugar yield (9.87 tons/ha) were recorded under ring-pit (75 cm diameter and 

45 cm depth at 120 cm spacing) planting method. This was closely followed by trench 

method (120 cm apart, 45 cm deep trenches). However, the highest number of tillers 

(242.8 thousand/ha) and millable canes (149.4 thousand/ha) were counted in 

sugarcane planted at 60 cm row spacing. Sukera et. al. (2009) studied the effect of 

ring (pit) as planting technique of sugarcane. They obtained improvement in 

germination, millable canes and cane yield/ha as compared to conventional planting.  

Regarding cane varieties effect, In Egypt, Ahmed (2000) evaluated five 

sugarcane genotypes (G.85-37, G.84-47, F.153, G.75-368 and G.87-55) compared 

with the commercial variety G.T. 54-9. He found that the tested cane varieties were 

significantly different in cane and sugar yields. Yousef et. al. (2000) revealed that 

sugarcane varieties differed significantly in millable cane length, diameter and cane 

yield. Mohamed and Ahmed (2002) obtained significant differences among the studied 

cane varieties in stalk height, diameter and net cane and sugar yields. Ahmed (2003-

a) revealed that the promising sugarcane varieties G.95-19, G.95-21 and ph.8013 

differed markedly in millable cane height, diameter, sucrose% and sugar yield. He 

mentioned that the differences among varieties could be to the relative importance of 

gene make-up. 

The present study, therefore, aimed at finding the effect of planting 

sugarcane in pits using different number of buds/m2 compassed with the conventional 

method in ridges on yield and quality of four promising sugarcane varieties.       

MATERIALS AND METHODS 

Two field experiments were conducted in Mallawi Agricultural Research 

Station, Minia Governorate during 2009/2010 and 2010/2011 growing seasons (as 

plant cane) to find out the proper panting method (ring and row planting methods) 

and density on juice quality traits, cane and sugar yields of four sugarcane varieties 

(Phil.8013, G.99-103, G.2000-176 and G.84-47). A split plot design with three 

replications was used in both seasons, where the planting methods and density were 

allocated in the main plots, while the sugarcane varieties were randomly distributed in 

the sub-plots. Ring (pit) area was 0.64 m2 (90-cm diameter). Rings were dug to a 45-

cm depth. In each ring, 5 kg farmyard manure was mixed uniformly before placing 

the setts for planting fig (1). Rings were planted with 20, 30 and 40 buds/ring and 
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covered with 2-5 cm soil. These ring planting densities were compared with the 

conventional ridge planting density of 12 bud/m2. Plot area was 35 m2, which 

consisted of 5 ridges of 1 m apart and 7 long. Sugarcane varieties were planted in the 

1st week of March in both seasons. All agronomic practices were done as 

recommended for growing sugarcane crop. 

The recorded data: 

1. Stalk cane height (cm) was measured from soil surface up to the top visible 

dewlap. 

2. Stalk cane diameter (cm) was measured at the middle internode of stalks. 

3. Stalk cane weight (kg). 

4. Sucrose percentage in juice was determined using Saccharemeter apparatus 

according to A.O.A.C. (1995). 

5. Sugar recovery percentage was calculated according to the following formula 

described by Yadav and Sharma (1980).     

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

6. Cane yield (tons/fed).  

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

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

The collected data were statistically analysed according to the method described 

by Snedecor and Cochran (1981). 

RESULTS AND DISCUSSION 

1. Stalk height and diameter: 

Data in Table 1 showed that increasing planting density in the ring planting method 

from 20 to 30 and 40 buds/ring led to a gradual and significant increase in cane stalk 

height. This result could be due to the competition among cane plants for light in the 

dense planting. Chang (1974) reported that the proportion of invisible solar radiation 

is so much increased than the visible solar radiation due to dense sowing. The former 

has an elongating effect and hence accounts for the increase observed in stalk height 

when sugarcane was planted in dense planting. On the contrary, increasing planting 

density in the ring planting method was accompanied with a reduction in stalk 

diameter probably may be due to the competition among plants for light, nutrients 

and space. Similar results were reported by singh et. al. (2008) and Yadav et. al. 

(2009). Moreover, the ring planting resulted in taller stalks and thinner ones 

compared with the normal method of planting, i.e. planting sugarcane in ridges. This 

result could be attributed to lower number of buds/m2 in case of the ridge planting. 
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Table   (1) 
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Data in Table 1 indicate that the evaluated sugarcane varieties differed 

significantly in stalk height and diameter in the 1st and 2nd seasons. In both seasons, 

sugarcane G.84-47 variety showed the tallest stalk height over the other varieties, 

while G.200-176 had the shortest stalks. These results are in agreement with those 

found by Ahmed (2000). Moreover, Phil.8013 variety had the thickest stalks, while 

G.99-103 variety recorded the thinnest as compared with the other ones. The 

differences among the tested cvs may be due to their gene make-up.  

Concerning the interaction effect, results in Table 1 showed a significant 

influence on cane stalk height due to the interactions among sugarcane varieties and 

planting methods in both seasons. In the 1st one, it was noticed that the differences in 

stalk height of the tested varieties were insignificant in case of planting them using 20 

buds/ring and conventionally method (in ridges using 12 buds/m2). In the 2nd season, 

the differences in stalk height were significant both planting methods or densities 

except between Phil.8013 and G.84-47 when both were planted using 20 buds/ring or 

conventionally in rows was insignificant.     

Data in Table 1 pointed to a significant effect on cane stalk diameter due to 

the interaction among sugarcane varieties and planting methods in both seasons. Phil. 

8013 sugarcane variety recorded the thickest stalks, when planted in ridges planting 

methods using 12 bud/m2.   

2. Stalk weight and number of millable canes: 

 Data in Table 2 showed that increasing planting density in the ring planting 

method from 20 to 30 and 40 buds/ring caused a gradual and significant reduction in 

stalk weight (Table 2). This result could be attributed to the intensive competition 

among cane plants for growth factors, i.e. water, nutrients, light and space. These 

results are in line with those reported by Chang (1974) and Bull et. al. (2000). 

Contrary results were found with respect to number of millable canes/m2 due to the 

increase of planting density in the ring planting method probably due increasing 

planting material, i.e. number of buds/m2. These results coincide with those 

mentioned by El-Sogheir and Mohamed (2003) and Ahmed (2005).  
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Moreover, planting sugarcane conventionally, i.e. planting it in rows resulted in the 

heaviest stalks (in both seasons) and lowest number of millable canes/m2 (in the 2nd 

season) compared with the ring planting. This result could be due to lower number of 

buds/m2 used for planting sugarcane in ridges. These results are in harmony with 

those reported by Mahmood et. al. (2007) and Sureka et. al. (2009).  

           Data in Table 2 pointed to significant differences among the tested 

sugarcane varieties in stalk weight and number of millable canes/m2 in both seasons. 

Phil.8013 variety had the heaviest stalks. Such effect may be due to thickest stalk 

recorded by the same variety (Table 2). On the contrary, G.99-103 exhibited the 

lightest stalk weight. In addition the other two varieties G. 200-176 and G. 84-47 were 

between those limits in both seasons.    

The results in Table 2 indicated that G.84-47 variety had the highest tillering 

ability, where it produced the highest number of millable canes/m2, while G.200-176 

had the lowest value of this trait, without significant difference with Ph.8013. These 

results were true in both seasons.  

The differences among the tested cvs in stalk weight and number of millable 

canes/m2 may be due to their genetic structure. These results are in agreement with 

those given by Yousef et. al. (2000), Ahmed (2003-a). 

The interaction among varieties, planting methods and densities had a significant 

effect on stalk weight in both seasons (Table 2). Phil. 8013 sugarcane variety 

recorded the heaviest stalks, when planted in ridges planting methods using 12 

bud/m2.   

Results in Table 2 indicated that the interaction between sugarcane varieties and 

planting methods had a significant effect number of millable canes/m2 in both 

seasons. In the 1st one, the differences in number of millable canes/m2 of G.84-47 

variety were insignificant in case of planting it using 30 buds/ring or conventionally in 

rows using 12 buds/m2, while the differences between these two methods in their 

effect on this trait were significant for the other tested cane varieties. Similar results 

were observed in the 2nd season, where the variance in number of millable canes/m2 

of G.84-47 variety was insignificant by planting it using 20 buds in ring method or 

12/m2 arranged in ridges, while the differences between these two methods in their 

effect on this trait were significant for the other varieties. 
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3. Sucrose, purity and sugar recovery percentages: 

Data in Tables (3) and (4) pointed to a significant reduction tendency in sucrose, 

purity and sugar recovery percentages as planting density was increased from 20 to 

30 and 40 buds/ring in case of planting cane using ring method in both seasons. This 

result may be due to unfavourable conditions for plant growth as a result of higher 

competition among plants as plant density increased, which was reflected negatively 

on sugar synthesis and accumulation. These results are in harmony with those 

mentioned by Muhammad et. al. ( 2005), Mahmood et. al. (2007). Further, planting 

sugarcane conventionally in ridges resulted in the highest values of the studied quality 

traits without significant variance in sucrose% (in the 1st season) and sugar recovery 

% (in both seasons) with that planted using ring method using 30 buds/ring.     

Data in the Tables (3) and (4) manifested significant differences in the studied 

quality characteristics in the 1st and 2nd seasons. The variety G.84-47 showed the 

highest values of sucrose, purity and sugar recovery percentages compared with the 

other sugarcane varieties. Meanwhile, G.2000-176 variety recoded the lowest sucrose 

and sugar recovery percentages, while the lowest purity % was given by G.99-160. 

Moreover, insignificant variance in sucrose % was found between G.99-103 and 

G.2000-176 cane varieties in the 2nd season. Also, insignificant difference in sugar 

recovery % was detected between Phil.8013 and G.84-47 in both seasons. The 

differences among the examined varieties in those traits may be due to mainly their 

gene make-up. These results are in line with those reported by Yousef et. al. (2000) 

andAhmed (2003-a). 

Data in Table 4 show that sucrose % was significantly influenced by the 

interactions among sugarcane varieties and planting methods in both seasons. The 

results revealed that the differences in sucrose % of the tested varieties were 

insignificant in case of planting them in ring method by 20 buds/pit or in ridges using 

12 buds/m2. However, the difference between the latter and 40 buds/pit in sucrose % 

reached the level of significance mostly for all varieties with a superiority of the 

conventional planting method in this trait. 

Significant effect of the interactions between sugarcane varieties and planting 

methods on purity in both seasons have been recorded (Table 3 and 4). It was 

noticed that except for Ph.8013 variety (in the 1st season) and G.99-103 (in the 2nd 

one), the differences in purity% of any of the other cane varieties were insignificant 

when they were planted in rings using 20 buds/pit or in ridges using 12 buds/m2 with 

higher values of this trait in the ridge method. 

Data in Table 3 indicated that sugar recovery % was significantly influenced by 

the interactions between sugarcane varieties and planting methods in both seasons. 
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The results showed that except for G.200-176 variety (in both seasons) and G.99-103 

(in the 2nd one), the differences in sugar recovery of any of the other cane varieties 

were significant in case of planting them in rings using 20 or 40 buds/pit, with higher 

values of this trait in the lower density. 

4. Cane and sugar yields/fed: 

Data in Table 5 indicated that effect of planting method and density, the 

highest cane and sugar yields were obtained by planting sugarcane with 30 buds/ring. 

Planting sugarcane using this method out yielded the other densities of using 20 buds 

and 40 buds/ring or that planted in ridges using 12 buds/m2 by 22.83, 19.22 and 

26.43 tons of canes/fed in the 1st season, corresponding to 34.35, 20.72 and 28.17 

tons/fed in the 2nd season, respectively. These results are in line with those mentioned 

by Singh et. al. ( 2008) and Sukera et. al. (2009) Planting sugarcane in rings using 30 

buds/ring surpassed planted cane in rings using 20 and 40 buds/ring or that planted 

in rows using 12 buds/m2, by 1.84, 2.44 and 2.21 ton/fed in the 1st season and by 

2.03, 2.68 and 2.38 ton/fed in the second season,  respectively. However, insignificant 

difference in sugar yield was found in case of planting sugarcane in rings using 40 

buds/ring or planted in ridges using 12 buds/m2, in the 1st season. Also, the difference 

in sugar yield was insignificant when sugarcane was planted in rings using 30 

buds/ring or that planted conventionally in ridges. These results coincide with those 

obtained by Singh et. al. (2008) and Sukera et. al. (2009).   

 The results in Table 5 cleared that the evaluated sugarcane varieties varied 

significantly in cane and sugar yields/fed in the 1st and 2nd seasons. Cane variety 

Phil.8013 produced the highest cane/fed (in both seasons) and sugar yields/fed (in 

the 1st one), while, G.2000-176 gave the lowest ones. Phil.8013 variety was exceeded 

G.99-103, G.2000-176 and G.84-47 by 5.24, 7.78 and 3.69 tons/fed, respectively, in 

the 1st season, corresponding to 5.50, 8.81 and 3.28 tons/fed, in the 2nd one. 

Likewise, Phil.8013 variety produced 1.13, 1.68 and 0.12 ton of sugar/fed higher than 

that extracted from G.99-103, G.2000-176 and G.84-47, successively, in the 1st 

season. In the 2nd one, G.84-47 variety recorded 0.49, 1.41 and 2.40 ton sugar/fed 

compared with Phil.8013, G.99-103, G.2000-176, respectively. These results are in 

agreement with those reported by Yousef et. al. (2000), Mohamed and Ahmed (2002) 

and Ahmed (2003-a). Meantime, insignificant difference between Phil.8013 and G.84-

47 varieties in sugar yield was noticed in both seasons. Such effect may be due to 

that those two varieties characterized with higher values of sucrose and sugar 

recovery percentages (Table 3) and cane yield/fed (Table 5). 
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Fig . (1) : Showing the ring planting method. 
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The interaction between cane varieties and planting methods (Table 5) showed that 

Phil 8013 variety exhibited the highest cane yield (ton/fed) in both seasons when 

planted in 30 bud/ring, while G. 200-176 exhibited the lowest cane yield under 

conventional planting methods in both seasons also. In general, planting cane using 

the new method pits (Rings area 64m2, 90 cm diameter and 45 cm depth) greatly 

surpassed those of conventional method (Table 5).       

The results in Table 13 showed a significant influence on sugar yield/fed trait 

due to the interactions between sugarcane varieties and planting methods in both 

seasons. In the 1st one, the differences of any of the evaluated varieties in sugar 

yields were insignificant in case of planting them using 40 buds/ring or conventionally 

in ridges using 12 buds/m2. However, the differences between planting methods in its 

effect on sugar yield reached the level of significance when any cane variety was 

planted in rings using 20 and/or 30 buds/pit. The same trend was observed in the 2nd 

season.  

CONCLUSION 

 Under the conditions of the present work, planting Phil.8013 and G.84-47 

cane varieties in rings using 30 buds/ring can be recommended to get the highest 

cane and sugar yields/fed.   
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 تأثير طريقه وكثافة الزراعة على محصول
 وجودة بعض اصناف قصب السكر المبشرة

 ايمن محمد عبد الرازق

 مصر -جيزة  – مركز البحوث الزراعية - معهد بحوث المحاصيل السكرية
   

محامظتتتة الم يتتتا ستتت ل موستتتم   –الدراستتتة متتت  مححتتتة البحتتتوث الزراعيتتتة بم تتتو   أجريتتتذ  تتت ة
حريقتتتة الزراعتتتة متتت  الح قتتتاذ )الزراعتتتة  ة وك امتتتةقتتتيلدراستتتة يتتتا ير حر  9000/9000و  9002/9000

 09باستتتتيسدا   والزراعتتتتة ع تتتت  السحتتتتوح ح قتتتتة استتتتحوا ية/ بتتتترع  00، 00، 90باستتتتيسدا   الاستتتتحوا ية
متتق بصتت   مبشتترة لاربعتتة اصتت ا   والستتكر وصتتجاذ جتتودة العصتتيرع تت  محصتتول القصتت  ( 9 /بتترع 

 (.30-07، جيزة  9000-071، جيزة 22-000، جيزة  3000 الج بي  )السكر 
 ح قتتة  زيتتادة مع ويتتة متت / بتترع  00حققتتذ حريقتتة الزراعتتة متت  الح قتتاذ الاستتحوا ية وك امتتة  باييتتة    - 

ة والستتتكر المستتتيس ا وايوتتتا محصتتتول  الستتتاا وال ستتتبة المكويتتتة لكتتتل متتتق الستتتكروز وال قتتتاو  حتتتول
 . 9 /برع  09مداق مقار ة بحريقة الزراعة اليق يدية م  سحوح باسيسدا  /القص  والسكر

وبحر الساا وال سبة المكوية  حولاووحذ الدراسة وجود اسي   مع و  بيق الاص ا  م  صجة    -
 الج بي  لكل مق السكروز وال قاوة والسكر المسيس ا ومحصول  القص  والسكر وسجل الص جيق 

 . مداق/اع   محصول مق القص   والسكر  30 -07وجيزة   3000
 .ع   كل الصجاذ المدروسة امع وي ليجاعل بيق العوامل يأ يراااظهر    -
بحريتتتتة   30-07وجيتتتزة   3000 الج بي تتت راعتتتة صتتتت ج  بصتتت  الستتتكر ز  ع تتت  الدراستتتة ويوصتتت    -

ح قتتة ل حصتتول ع تت  اع تت  محصتتول  متتق القصتت  / بتترع   00الح قتتاذ الاستتحوا ية وك امتتة  باييتتة 
 .            والسكر ل جداق

 
 
 

 
 

 

   

  

 

 

 


