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ABSTRACT 
 

Two field trails were carried out at El-Mattana Agricultural Research Station 
(Luxor Governorate) to study the performance of sugarcane G.84-47 variety grown as 
plant cane in 2008/2009 and 2009/2010 seasons and the 1st ratoon crops in 
2009/2010 under two seed rates of 1.5 and 2.0 rows of cane cuttings (12600 and 
16800) of three-budded cane cuttings, i.e. 37800 and 50400 buds/fed and three 
nitrogen fertilization levels of 150, 180 and 210 kg/fed, respectively. A split plot 
experimental design with four replications was used, where the main plots were 
assigned for seed rates while nitrogen levels were distributed in the sub plots.  

The results showed that, seed rates differed significantly, where 50400 buds/fed 
recorded the highest values of stalk height, sucrose%, purity%, sugar recovery%, 
millable cane/fed, cane and sugar yields/fed in the plant cane and 1st ratoon crop, 
respectively. While, seed rate 37800 buds/fed recorded the highest values of stalk 
diameter, brix% and impurities% in the plant cane and 1st ratoon crops.  

Increasing nitrogen fertilizer level up to 210 kg N/fed given to G.84-47 recorded 
the highest values of stalk height, number of millable cane/m2 and cane yield, which 
increased sugar yield/fed. whereas, 180 kg N/fed recorded the highest mean values of stalk 
diameter, sucrose%, purity%, sugar recovery%.  

The interaction between nitrogen levels 210 kg N/fed with 50400 buds/fed attained 
the highest mean values of cane and sugar yields (ton/fed) in the plant cane and 1st ratoon 
crop.  

Under conditions of this work, adding 210 kg N/fed with seed rate 50400 
buds/fed can be recommended to obtain the highest cane and sugar yields. 

 

INTRODUCTION 
 

Therefore this leads to save cane yield for sugar production and 
reduce the vast gab between sugar production and consumption which 
reached about 1.10 million ton. It is still imported annually (CCSC 2010). Crop 
density (number of drills of cane cuttings/furrow) and nitrogen fertilizer application 
rates could be the main environmental factors affecting sugarcane productivity 
and quality. Among all of agricultural factors, crop density number of cane 
cuttings/unit area and nitrogen fertilizer application levels can be considered 
the main environmental factors affecting sugarcane productivity and quality. 
Many investigators reported that cane yield increase when seeding rate 
increases to an optimum levels. El-Sogheir (1999) and Ahmed (2003) found that 
differed significantly in stalk length, diameter, number of millable cane/m2 and 
cane and sugar yields/fed. While, sucrose%, purity% and sugar recovery% were 
insignificantly affected between three seeding rates of 25200, 37800 and 50400 
buds/fed (1.0, 1.5 and 2.0 drill of cane seets). Drilling two rows of cane cutting 
exceeded the other two seed rate in stalk length, sugar recovery%, cane and 
sugar yields/fed. Avtar (2000), Garside et al. (2002) and Shahid et al. (2002) 
planted sugarcane at (27000, 50000, 62500, 70000, 75000 and 81000) double 
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and/or three-budded setts/ha showed the highest cane (73.41 and 72.63 t/ha) 
and sugar (10.17 and 10.1 t/ha) yields with dense planting. El-Sogheir and 
Mohamed (2003), El-Geddawy et al. (2005) and Ismail et al. (2008) indicated 
that the highest seed rate of sugar cane (50400 buds/fed) gave the highest 
values of number of millable cane/fed, stalk height, brix%, sucrose%, sugar 
recovery%, cane and sugar yields/fed compared with the other seeding rates 
(25200 and 37800 buds/fed). Hasan et al. (2009) found that differed 
significantly in stalk height, diameter, brix%, sucrose%, reducing sugars%, 
sugar recovery%, millable cane yield/fed and recoverable sugar yield/fed 
between three seeding rates (1.5, 2.0 and 2.5 drills/fed) in both seasons and 
their combined, except purity% in the 1st season. 

Nitrogen has pronounced effects on growth and physiological 
processes of sugar cane, even to the extent of causing large changes in the 
physiological and chemical traits of yields at harvest. Quality is a combination 
of all chemical and physical aspects of sugar cane which influence 
processing and hence yields of sugar and its product (Oldfield et al. 1979). 
Regarding the effect of nitrogen fertilizer levels, Babu et al. (2000) and 
Mahender et al. (2002) fertilized sugarcane with N rates of 75, 100, 125, and 
150 % of the recommended dose (150 and 168 kg/ha). They found that 
produced higher cane yields (119.3 t/ha) with the application of 125 and 
150% of the recommended N dose. Azzazy and El-Ham (2000), Shafshak et 
al. (2001), Ahmed (2003), Azzazy and El-Geddawy (2003) and Osman et al. 
(2004) found that application of 210 kg N/fed produced the highest values of 
stalk height, diameter, leaf area, number of millable cane/m2, sucrose%, 
purity%, sugar recovery%, cane and sugar yields/fed, compared with the 
other application levels (120, 150 and 180 kg/fed), while, the application of 
240 kg N/fed, gave the highest values of reducing sugars% and brix%. 
Azzazy et al. (2000) and Azzazy et al. (2005) they stated that there was a 
significant and gradual increases in stalk height, diameter, cane and sugar 
yields as N level were increased from 180 to 210 kg/fed for 1st and 2nd 
ratoons. While, sucrose%, purity% and sugar recovery% were statistically 
and negatively affected by increasing, N level 240 kg/fed in the 2nd ratoon 
only. Srinivas et al. (2003) and Patel et al. (2004) applied nitrogen fertilizer (0, 
200, 250, 300 and 350 kg N/ha) to sugarcane. They reported that the 
increase in N rate 300 kg/ha resulted in the increase of millable cane length, 
number of shoots, number of millable canes, cane yield and sugar yield. 
Ismail et al. (2008) and El-Sogheir and Ferweez (2009) fertilized sugar cane 
with three nitrogen fertilization levels (186, 232.5 and 279 kg N/fed represent 
8, 10 and 12 bags of Urea, 46.5% N). They found that increasing N levels up 
to 279 kg N/fed significantly increased number of millable cane, cane and 
sugar yields/fed in the plant cane and 1st ratoon crops, stalk diameter only in 
1st ratoon crops, however, sucrose%, purity% and sugar recovery% were 
decreased, over the other two N levels. Ahmed et al. (2009) and Osman et al. 
(2010) found that increasing nitrogen fertilizer levels from 160 up to 240 
kg/fed recorded the highest values of stalk length, diameter, number of 
millable cane/m2, brix%, reducing sugars%, as well as, cane and sugar 
yields/fed. While, decreased significantly sucrose%, purity%, pol%  and sugar 
recovery%. 
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The present study aimed at finding out the optimum seed rates and 
nitrogen levels to obtain the highest yields under El-Mattana representing the 
main area for growing sugar cane in Upper Egypt. 
 

MATERIALS AND METHODS 
 

Two field trails were carried out at El-Mattana Agricultural Research 
Station (Luxor Governorate) to study the performance of sugarcane G.84-47 
variety grown as plant cane in 2008/2009 and 2009/2010 seasons and the 1st 
ratoon crops in 2009/2010 under two seed rates of 1.5 and 2.0 rows of cane 
cuttings (12600 and 16800) of three-budded cane cuttings, i.e. 37800 and 
50400 buds/fed and three nitrogen fertilization levels of 150, 180 and 210 
kg/fed, respectively. A split plot experimental design with four replications 
was used, where the main plots were assigned for seed rates while nitrogen 
levels were distributed in the sub plots. Plot area was 42 m2, including 6 
ridges of 1 m apart and 7 m long. The soil was fallow before planting 
sugarcane crop. Plant cane was planted in the 1st week of March and 1st 
ratoon crop raised in the 1st week of March. Both plant cane and 1st ratoon 
crop were harvested at age of twelve months. Soil physical and chemical 
properties of the experimental site were determined according to Jakson 
(1967) as shown in Table 1.  
 
Table 1: Soil physical and chemical properties of the experimental site 

at El-Mattana 
Particle size % Soil texture 

**E.C.ds/m Soil pH* Organic matter % CaCO3 % 
Sand Silt Clay 

clay loam 
33.6 32.4 34.0 0.6 7.8 1.22 1.18 

Soluble Cations (meq/L) Soluble anions(meq/L) 
Total available  contents 

(ppm) 

Ca++ Mg++ Na+ K+ CO3-- HCO3- Cl- SO4-- N P K 

2.2 2.1 2.1 0.2 0.2 1.8 2.0 2.6 12.1 5.20 320.0 
*pH was measured in a soil – water suspension (1: 2.5). 
**EC = Electrical conductivity was measured in a soil – water extract (1: 5) 
 

Recommended NPK fertilizers were added at rates of 210 kg N (as 
urea 46.5% N/fed), 30 kg P2O5 (as calcium superphosphate 15.5% P2O5/fed) 
and 24 kg K2O (as potassium sulfate 48% K2O/fed). Nitrogen and potassium 
fertilizers were added in two equal doses. In the plant cane, the 1st N and 
potassium doses were applied two months after planting preceded with 
hoeing. In the 1st ratoon, the 1st N-dose and potassium were added one after 
month from harvesting the plant cane and after furrowing (ditching between 
rows of sugarcane) and earthing-up. The 2nd dose were added one month 
after the 1st one, for both cane crops. Phosphorus fertilizers was applied 
during seed bed preparation. The other agricultural practices were followed 
as recommended by Sugar Crops Research Institute. 
Recorded data: 
1. Vegetative characters: at harvest, a sample of 10 millable canes from 
each sub plot was taken at random and the following data were recorded:  
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1. Stalk height (cm), which measured from soil surface to the top point of 
visible dewlap.  

2. Stalk diameter, which was measured at the middle part of stalk.  
II. Cane and sugar yields (ton/fed): Each sub plot was harvested, topped 
and cleaned from trash, weighed to estimate the following characters:  
1. Cane yield (tons/fed) was calculated.  
2. Sugar yield (tons/fed) was estimated according to the following equation:  
   Raw sugar yield (ton/fed) = cane yield (ton/fed) x sugar recovery%.  
3. Number of millable canes/fed were counted. 
III. Juice quality traits: a sample of 20 millable cane stalks was collected 
immediately after harvest, stripped and squeezed then juice was extracted 
using 3- rool lab mill, filtrated and weighed to determine the following quality 
traits as described by A.O.A.C. (2005): Juice extraction%, was calculated 
using the following equation: Juice extraction% = juice weight x 100/stalk 
weight. Juice extraction% about 58-60% from cane weight.  
1. Brix% was determined using, Brix Hydrometer standardized at 20oC.  
2. Sucrose%, was determined using "Saccharemeter" according to A.O.A.C. 

(2005).  
3. Purity%, was calculated as follows:  
Purity% = sucrose% / brix% x 100, where: brix%, was determined using brix 

Hydrometer standardized at 20 C0.  
4. Impurities%, i.e. sodium and potassium were determined using "Flame 

Photometer" as described by Page (1982). α-amino nitrogen was 
determined according to the method of Carruthers et al. (1962).  

5. Sugar recovery%, was calculated according to Yadav and Sharma (1980). 
Sugar recovery% = {Sucrose - 0.4 (brix – sucrose) 0.73}. 

Data were statistically analyzed according to Snedecor and Cochran 
(1981).  

 

RESULTS AND DISCUSSION 
 
Effect of seed rates.  

The obtained results in Table 2 showed that seed rates had a 
significant influence on stalk height, diameter, brix%, sucrose%, purity%, 
sugar recovery%, millable canes/fed, cane yield, sugar yield and impurities%, 
i.e. nitrogen, sodium and potassium% in plant cane in both seasons and 1st 
ratoon crops.  

Planting sugar cane using 50400 buds/fed recorded higher mean 
values of stalk height, sucrose%, purity%, sugar recovery%, millable 
canes/fed, cane and sugar yields/fed in plant cane and 1st ratoon crop 
compared with 37800 buds/fed. On the contrary, 37800 buds/fed led to higher 
mean values of stalk diameter, brix% and impurities% i.e. nitrogen%, 
sodium% and potassium% in plant cane in both seasons and 1st ratoon crop 
over those given by 50400 buds/fed. The increase in cane yield was strongly 
related to the higher number of millable canes/fed and stalk performance, i.e. 
stalk height at harvest. These results clearly indicate that cane yield/fed was 
governed by stalk weight rather than stalk diameter. The number of millable 
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canes/fed played also a role in the expected cane yields/fed. Moreover, the 
increase in cane yields/fed was not on the expense of sucrose accumulation, 
sugar recovery% and hence sugar yields/fed which followed the same trend of 
cane yields/fed. This intensive competition was compared by a sufficient 
increase in number of miilable cane in plant cane in both seasons and 1st 
ratoon and hence could account for the increase of both cane and sugar 
yields/fed.  
 
Table 2: Effect of seed rates on growth, quality traits and yields at 

harvest. 
Seed rate 

No. of 
buds/fed 

Stalk traits Quality traits No. of Yields Impurities 

SH SD Brix Suc% Pur% SR% MC CY SY N Na K 

Plant cane (2008/2009 1st season) 

37800 268.15 3.25 22.64 17.56 77.56 11.13 42.10 44.33 4.93 1.40 0.780 2.45 

50400 273.16 3.10 21.25 18.11 85.22 12.46 43.17 45.75 5.70 1.37 0.745 2.16 

F. test * * * * * * * * * * * * 

Plant cane (2009/2010 2nd season) 

37800 271.10 3.27 22.95 17.37 75.69 11.15 38.15 40.75 4.54 1.42 0.785 2.34 

50400 278.15 3.05 21.85 18.35 83.98 11.85 45.16 47.33 5.61 1.25 0.775 2.18 

F. test * * * * * * * * * * * * 

1st ratoon cane (2009/2010 1st ratoon season) 

37800 257.19 3.02 22.82 17.41 76.29 10.39 39.19 44.74 4.65 1.96 0.718 3.12 

50400 265.12 2.94 21.36 18.18 85.11 11.76 41.15 45.85 5.39 1.73 0.682 2.95 

F. test * * * * * * * * * * * * 
SH = stalk height (cm), SD = stalk diameter (cm), Suc% = sucrose%, SR% = sugar 

recovery%, Pur% = purity%, MC = No. of millable cane/fed, CY = cane yields (ton/fed), 
SY = sugar yields (ton/fed), N% = nitrogen%, Na%  = sodium%, K%  = potassium%. 

 
Seed rates differences in the recorded traits  could be attributed to the 

different response and competition among different number of cane plants 
emerged as a result of using different number of planting materials, i.e. different 
number of cane cuttings and bud/fed. The increase of stalk height could be 
attributed to a possible increase in the proportion of invisible solar radiation 
caused by mutual shading (Chang 1974). The increase of stalk diameter in 
case of using lower number of planting materials (37800 buds/fed) may be 
attributed to the great inter-plant competition for light and nutrients as well as 
mutual shading in case of higher seeding rate (50400 buds/fed). These 
radations have an effect on brix%, sucrose%, sugar recovery% and purity% 
(Chang 1974). These findings coincide with those reported by Ahmed (2003) 
and Ismail et al. (2008). 
II. Effect of nitrogen fertilization levels:  

Results in Table 3 revealed that the applied nitrogen levels differed 
significantly in their effect on stalk height, diameter, brix%, sucrose%, 
purity%, sugar recovery%, number of millable canes/fed, cane, sugar 
yields/fed and impurities%, i.e. nitrogen, sodium and potassium% in plant 
cane and 1st ratoon crops.  

Adding 150 kg N/fed recorded the highest averages of brix% and 
impurities% whereas, adding 180 kg N/fed recorded the highest averages of 
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stalk diameter, sucrose%, purity% and sugar recovery%. Application of 210 
kg N/fed recorded the highest averages of stalk height, number of millable 
canes/fed and sugar yields/fed in the plant cane in both seasons and 1st 
ratoon crops. These results may be due to the role of nitrogen in building up 
plant organs through the synthesis of proteins. Moreover, integral is an part of 
the chlorophyll molecule and is conductive for higher sugar accumulation 
through its role in the photosynthesis process. The increase in cane yield was 
probably related to the higher number of millable canes/fed and stalk 
performance, i.e. stalk height and diameter at harvest. The increase in sugar 
yield may be due to that application of 180 kg N/fed was superior, also, for 
cane yield and quality traits, i.e. sucrose and sugar recovery%. These findings 
coincide with those Azzazy et al. (2005) and Ismail et al. (2008). 
 
Table 3: Effect of nitrogen levels on growth, quality traits and yields at 

harvest.  
Nitrogen 
kg N/fed 
Levels 

Stalk traits Quality traits 
No. of 

MC 

Yields Impurities 

SH SD Brix% S% Pur% SR% CY SY N% Na% K% 

Plant cane (2008/2009 1st season) 

150 272.17 3.06 22.46 16.16 71.95 11.60 41.45 44.00 5.10 1.51 0.795 2.47 

180 278.18 3.30 22.00 19.13 86.95 12.05 42.12 44.70 5.39 1.43 0.772 2.25 

210 288.15 3.21 22.37 18.16 81.18 11.74 44.17 46.91 5.51 1.46 0.784 2.36 
LSD at 5% 1.15 0.05 0.07 0.01 0.12 0.09 0.03 0.85 0.11 0.01 0.001 0.01 

Plant cane (2009/2010 2nd season) 

150 270.16 2.89 22.82 16.25 71.21 11.33 41.15 43.20 4.78 1.36 0.710 2.51 

180 281.15 3.10 22.10 19.72 89.23 11.70 43.93 45.50 5.32 1.31 0.674 2.32 

210 301.14 2.96 22.45 18.74 83.47 11.14 45.75 47.90 5.34 1.33 0.689 2.43 
LSD at 5% 1.15 0.04 0.20 0.12 0.88 0.10 0.95 0.85 0.09 0.02 0.002 0.02 

1st ratoon cane (2009/2010 1st ratoon season) 

150 260.10 2.87 22.59 17.19 76.10 10.93 41.85 44.73 4.89 2.03 0.812 3.10 

180 270.17 3.00 21.75 18.90 86.90 11.07 42.00 44.74 4.95 1.76 0.764 2.23 

210 276.18 2.97 22.46 16.90 75.24 11.23 44.95 47.43 5.33 1.93 0.796 2.81 
LSD at 5% 0.12 0.01 0.09 0.15 0.25 0.02 1.07 1.15 0.16 0.02 0.001 0.02 
SH = stalk height (cm), SD = stalk diameter (cm), Suc% = sucrose%, SR% = sugar 

recovery%, Pur% = purity%, MC = No. of millable cane/fed, CY = cane yields (ton/fed), 
SY = sugar yields (ton/fed), N% = nitrogen%, Na%  = sodium%, K%  = potassium%. 

 
 
Interactions effects:  

Results in Table 4 showed that the interaction effect between seed 
rates and nitrogen levels significantly differed on sugar recovery%, cane and 
sugar yields/fed in the 1st plant cane and 1st ratoon crops. The highest mean 
value of sugar recovery% was obtained by the application of 180 kg N/fed 
and planting sugar cane by 50400 buds/fed. Using 50400 buds/fed for 
planting sugarcane with the application of 210 kg N/fed recorded the highest 
cane and sugar yields/fed.  
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Table 4: Interaction effect between seed rates x nitrogen levels on 
quality and yields at harvest. 

Plant cane (2008/2009 1st season) 

Nitrogen Sugar recovery% Cane yield (tons/fed) Sugar yield 
(tons/fed) 

Levels x  Nitrogen fertilization levels (kg/fed) 

Seed rates 150 180 210 150 180 210 150 180 210 

37800 11.00 11.27 11.13 43.00 44.15 45.83 4.73 4.98 5.10 

50400 12.20 12.83 12.35 45.00 45.25 48.00 5.49 5.81 5.93 

LSD at 5% 0.46 0.75 0.29 

1st ratoon cane (2009/2010 1st ratoon season) 

37800 10.33 10.48 10.35 43.35 44.27 46.61 4.48 4.64 4.82 

50400 11.53 11.65 12.10 44.10 45.20 48.24 5.08 5.27 5.84 

LSD at 5% 0.38 0.69 0.25 
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تاثير  عدااال قاتىاثمس معاااتمرثم قاتااعرا قانرت مىرنااو  واو ع قاامل مىاما   قاا  

 قااك .
  قنرث ع عا  با قادزرز م ثال ع عما  ان  يعثن ، بو نثق  ع عا قاارا شو

 رةىعهم رة عق  قاد ب -ع كز قاب مث قاز ق رة  -عدها ب مث قاع ثقرل قااك رة 
 8002/8002ختتتت   ة الاقصتتتتر مح فظتتتتالمط عنتتتتة ببحتتتت    ةبمحطتتتتتتتتت   حقليتجربتتتتت   أقيمتتتت  

   00200لي  للتقتت  ) )معتتدلدراستتة تتت  ير ( خلفتتة ا لتت )ك 8002/8000  (غتتر )كقصتت   8002/8000 
كجتتم  /فتتتدا ( علتتت   800  020،  000برعم/فتتدا (   تتت   مستتتت ي   متت  التستتتميد النيتر جينتتت  ) 00400

اربت  منشتقة مترة  احتدة فت  القطت  ال. إستتخدم تصتميم 40-24 زةيتجمحص   الغر   الخلفتة الا لت  للصتن   
القطتت     التستتميد النيتر جينتت  فتت   زعتت  مستتت يالقطتت  الرسيستتية   فتت التقتت  )   مكتتررا  حيتت   زد معتتدل

   ا ضح  النت سج م  يل :الشقية. 
اختلفتت  معتتدل  التقتت  ) معن يتت  فتت  ت  يرتمتت  علتت  ارتفتت د الستت ا  قطتترل  عتتدد العيتتدا  الق بلتتة  -

للعصتتتير/فدا   بللبتتترك   بللستتتكر ز  بلنتتت تج الستتتكر  بللنقتتت  ة  محصتتت ل  العيتتتدا   الستتتكر/للفدا  
  زيت دة برعم/فتدا  الت 00400أد  زي دة معتد  التقت  ) الت   -ب ت سي م(. –ص دي م– بللش اس  )نيتر جي 

ارتف د الس ا  عدد العيدا  الق بلة للعصتير/فدا   بللستكر ز بلن تج الستكر  ب للنقت  ة  محصت ل  العيتدا  
   ا  ف  القطر  بللبرك   بللش اس .برعم/فد 00200 السكر بينم  تف ا المعد  الاق  

 ا  عدد العيتدا  كجم/فدا  ال  زي دة ارتف د الس 800اد  زي دة مست ) التسميد النيتر جين  ال   -
كجم/فتدا  الت  الحصت   علت  اعلت   020الق بلة للعصير  محص ل  العيتدا   الستكر/للفدا . بينمت  اد  اضت فة 

   غر   الخلفة الا ل  عل  الت ال .قيم لقطر الس ا  بللسكر ز  بللنق  ة  بلن تج السكر ف  محص ل  ال
ز تتت  تتت  يرا معن يتت  علتت  النستتبة المس يتتة كتت   التف عتت  بتتي  معتتدل  التقتت  )  مستتت ي   التستتميد الا -

   لن تج السكر  محص ل  العيدا   السكر ف  الم سم الا   للقص  الغر   الخلفة الا ل .
برعم/فتتتدا   00400ب لمط عنتتة بمعتتد  تقتت  )  40-24جيتتتزة   الصتتنيمكتت  الت صتتية بزراعتتة  -

للحصتت   علت  أعلتت  للخلفتة الا لت  كجتم  /للفتتدا   800كجتتم/  للفتدا  للقصت  الغتتر    020مستمدا ب ضت فة 
 عيدا   سكر.   حصم

  ثم بت كرم قاب ث

 

 ىثعدة قاعنقم   –كورة قاز ق ة  ع ان  با قادزرز بامسأ.ا / 
 ع كز قاب مث قاز ق رة  باالله ع عا  باالله قاشثفدوأ.ا / 


