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 Sugarcane is one of the important plants in tropical and semi-tropical regions that needs 

plentiful water. This plant cultivates in extended area in Khuzestan province of Iran. In 

this study, triple-cropping of Sugarcane on the ridgewas evaluated and compared to 
double-cropping of Sugarcane on the ridge that is current planting of region. Results 

showed that in spite of higher dense planting in triple-cropping, but in leaf sheath 

moisture, leaf Nitrogen, ridge EC, qualitative situations of cultivar,plant height, stem 
diameter andnumber of shoots, there was not any significant difference between triple-

cropping with double-cropping of Sugarcane on the ridge. However, the difference 

between number of stemsper m2 in triple-cropping with double-cropping of Sugarcane 
was significant at 5% level. Also, water application efficiency, water use efficiency 

(WUE) and the mean yield of Sugarcane and sugar in triple-cropping were more than 

double-cropping of Sugarcane.  
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INTRODUCTION 

 

 Sugarcane is one of the most important productions in South West of Iran.The favorite temperature for 

growing of it, is between 30 to 34 centigrade degrees and the favorite relative humidity for it, is between 60 to 

80 percent that these conditions are available nearly in Khuzestan province in South West of Iran. Now, 

production of Sugarcane in Iran is about 7 million t year
-1

 andthe average of Sugarcane yield is about 70 t ha
-1

 

and cultivated area is about 100000 ha [1]. 

 Van et al [14] reported that water use efficiency of Sugarcane in alternate furrow irrigation method was 

better than other irrigation methods thus tonnage of available sugar in that method is 14.5 t ha
-1

. Sheini-

Dashtgol[9] reported thatalternate furrow irrigation method for Sugarcane achievedthe less consumed water than 

current irrigation methods. Noori et al [6] reported that by decreasing of furrow depth, water application 

efficiency of Sugarcane increased. Bull and Bull[3] reported that a method for increasing of Sugarcane 

production, is dense planting of it, in the form of double-cropping on the ridge. Seeruttunand Ismael[10] and 

Ismael et al [5] showed that Sugarcane production increased with double-cropping on the ridge. Songsri et al 

[11] reported that water application efficiency of Sugarcane can be increased by having extended root system in 

drought stress conditions. Smith et al [12] reported that Sugarcane cultivars that have extended root system, they 

are more resistant to drought stress.  

 There is a contradiction regarding the effect of row spacings and seeding densities on the quality parameters 

such as Brix, sucrose contents, juice extraction and commercial cane sugar etc. of Sugarcane (Sharar et al[13]; 

Asokanet al[2]; El-Geddawy et al[4]; Pawar et al [7]). Nevertheless, most of the studies depict that Sugarcane 

quality was not affected by row spacings and seeding densities (Asokan et al[2]; El-Geddawy et al[4]).In 

contrast, Pawar et al. [7] reported that wider row spacings improved the sucrose contents and commercial cane 

sugar percentage. Similarly according to Sharar et al [13], higher seeding density (100000 setts ha
-1

) had 

improved sucrose contents and commercial cane sugar compared with the seeding density of 75000 setts ha
-1

. 

Patel et al [8] reported that higher seeding densities increased the commercial cane sugar. 

 Current cultivationof Sugarcane in Iran is in the form of double-cropping on the ridge by Hilling up 

activities. In this research,we decided to cultivate Sugarcane in higher-dense planting form. So,for researching 

aboutvariation of water application efficiency, water use efficiency, crop yield etc. ofSugarcane in higher dense 

planting, it was planted in the form oftriple-cropping on the ridge. The purpose of this plan, is comparison of 

triple-cropping with double-cropping (current form of planting) of Sugarcane on the ridge. 
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MATERIALS AND METHODS 

 

Geographical location and Weather characteristics: 

 In this research, triple-cropping of Sugarcane on the ridge, was done in D20-01 farm in Dehkhoda 

Sugarcane Agro-Industry Company that is located in suburb of Ahvaz city from Khuzestan province of Iran. 

Also, double-cropping of Sugarcane on the ridge, was done in D30-01 farm that was near the D20-01 farm.But 

the gradient of D20-01 farm was half of D30-01 farm gradient nearly and it was about 0.0002.The irrigation 

water of farms were provided from Dez River. This research was done from October 2012 to October 

2013.Some weather parameters and Dez River EC are shown in Table 1.  

 
Table 1: Some weather parameters and Dez River EC 

Month 

(2012-

2013) 

Mean of min 

temperature 

(oC) 

Mean of 

max 

temperature 

(oC) 

Mean of 

temperature 

(oC) 

Mean of 

min 

humidity 

(%) 

Mean of 

max 

humidity 

(%) 

Evaporation (mm) Sum of 

rainfall 

(mm) 

Sum of 

sunshine 

hours 

EC of Dez river 

(dS/m) Mean of daily Sum of 

monthly 

October 19.0 38.3 28.6 18.9 59.4 8.2 246.8 0 288.50 1.89 

November 13.5 27.3 20.4 38.2 76.9 4.9 146.7 47.5 179.50 1.43 

December 4.3 20.9 12.6 36.6 82.3 2.1 62.5 0 260.25 1.47 

January 5.5 20.3 12.9 44.7 84.6 2.3 68.8 8.5 179.50 1.45 

February 5.2 19.3 12.2 41.5 79.3 2.3 68.8 26.5 175.25 1.55 

March 8.0 22.1 15.0 31.4 71.2 5.0 146.4 35 211.00 1.92 

April 14.4 30.1 22.3 34.2 81.1 6.7 208.5 7.5 216.04 1.73 

May 20.8 38.8 29.8 29.9 66.0 9.3 287.7 3.5 247.75 1.84 

June 23.9 44.2 34.0 20.0 50.1 14.8 458.5 0 300.25 2.38 

July 25.7 46.0 35.9 21.9 53.7 14.8 460.2 0 357.25 2.76 

August 26.5 47.6 37.0 22.9 55.9 13.5 405.68 0 353.00 2.74 

September 22.4 43.4 32.9 25.4 69.2 8.4 320.3 0 333.50 2.63 

October 18.3 38.4 28.3 34.8 77.4 6.0 184.5 0 279.50 2.54 

 

Soil characteristics: 

 Composite samples of 5 random points from 0-33, 33-66, 66-99, 100-150 and 150-200 cm depth of 

cultivated land, in the farm were taken. The results are presented in Table 2. 

 
Table 2: Some physical and chemical properties of the soil before planting test 

OM 

(%) 

Ca2+ 

(meq/l) 

Mg2+ 

(meq/l) 

CL- (meq/l) Hco3
- 

(meq/l) 

pH EC (dS/m) Texture Depth (cm) 

0.63 14.8 14.8 2.6 0.16 8.44 2.25 Silty Clay 0-33 

0.52 17.2 23.7 4.4 0.11 8.28 2.94 Silty Clay 33-66 

0.37 18.5 22 8.8 0.12 8.28 2.99 Silty Clay 66-99 

0.42 22 17.7 9.4 0.1 8.17 3.11 Silty Clay 100-150 

0.42 22.5 18.3 8.8 0.11 8.21 3.28 Silty Clay 150-200 

 

Sugarcane variety used in the plan: 

 Sugarcane variety used in this project, entitled as the CP69-1062. This variety is amiddle-

maturevarietytended to prematureof Sugarcane that is tolerant to drought stress and suitable for cultivation in 

subtropical regions. This variety is sensitive about cold and its sugar and yield are suitable. 

 

Farming operations: 

 For creating three rows of small furrows, used from special furrower and created three small furrows for 

cuttings of Sugarcane. The space between rows in this step, was 50 cm, the depth of small furrows was 14 cm 

and the width of ridge was 130 cm. After furrower activities, cuttings of Sugarcane were put in small furrows. 

Then, covering activities were done by special covering apparatus. Irrigation was done on base of moisture 

measuring of farm in FC, PWP and readily available moisture by sampling of root zone soil. Fertilizers were 

given according to current fertilizers of Sugarcane farms. 

 D20-01 farm (triple-cropping) and D30-01 farm (double-cropping) were cultivated simultaneously and all 

of cultivation activities were equal for both of farms.Also, measuring of ridge EC, Nitrogen of leaf and leaf 

sheath moisture were done along the research for both farms simultaneously. 

 

RESULTS AND DISCUSSION 

 

Evaluation of leaf sheath moisture: 

 Leaf sheath moisture for both farms, was equal nearly and there was not any significant difference between 

them (Table 3). So, in spite of higher dense planting in triple-cropping, but the leaf sheath moisture was equal 

nearly with double-cropping of Sugarcane on the ridge.  

 

Evaluation of leaf Nitrogen: 

 Nitrogen of leaf for both farms, was equal nearly and there was not any significant difference between them 

(Table 4).So, in spite of higher dense planting in triple-cropping, but the Nitrogen of leaves was equal nearly 
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with double-cropping of Sugarcane. Thus, we don’t need to apply more Nitrogen fertilizer for triple-cropping 

(higher dense planting) in comparison with double-cropping of Sugarcane. 

 
Table 3:Percent of leaf sheath moisture of Sugarcane in triple-cropping and double-cropping of Sugarcane. 

Date Leaf sheath moisture 

Double-cropping Triple-cropping 

2013/27/03 82.02 81.61 

2013/10/04 81.42 81.44 

2013/24/04 82.07 80.74 

2013/06/05 80.9 80.63 

2013/20/05 81.77 80.11 

2013/11/06 79.29 79.76 

2013/24/06 79.92 79.08 

 
Table 4: Percent of leaf Nitrogen in triple-cropping and double-cropping of Sugarcane. 

Date Leaf Nitrogen (%) 
Double-cropping Triple-cropping 

2013/27/03 2.12 2.27 

2013/10/04 2.31 2.02 

2013/24/04 2.09 1.97 

2013/06/05 2.01 1.86 

2013/20/05 2.11 1.82 

2013/11/06 1.73 1.68 

2013/24/06 1.67 1.65 

 

Evaluation of ridge EC: 

 EC of ridge for both farms, was equal nearly and there was not any significant difference between them.EC 

of ridge for double-cropping was 4.5 dS/m and for triple-cropping was 4.44 dS/m. Thus, in triple-cropping of 

Sugarcane in spite of more width of ridge in comparison with double-cropping, that may enter more salts in it, 

but EC of ridge for triple-cropping was equal nearly with double-cropping of Sugarcane. It may be because of 

less height of ridge in triple-cropping (14 cm) in comparison with height of ridge in double-cropping (25 cm) of 

Sugarcane. Less height of ridge in triple-cropping of Sugarcane causes better entrance of water in ridge and 

reducing of ridge EC.  

 

Evaluation of qualitative situation of CP69-1062 cultivar: 

 According to following table, there was not any significant difference between qualitative situations of 

CP69-1062 cultivar in both farms (Table 5). So, we can cultivate Sugarcane in the form of higher dense, 

howeverits qualitative situation will not be reduced. 
 

Table 5: Qualitative situation of CP69-1062 cultivar in triple-cropping and double-cropping of Sugarcane. 

Farm Pol (%) Brix (%) Purity (%) Purity Coefficient Quality Ratio Refined Sugar 
(%) 

Triple-cropping 16.75 19.04 90.3 131.65 7.86 10.56 

Double-cropping 16.80 18.76 90.3 131.65 7.84 10.59 

Pol: The juice sucrose percent or Pol percentis the actual cane sugar present in the juice. 

Brix: Juice Brix refers to the total solids content present in the juice expressed in percentage. 

Purity coefficient: It refers to the percentage of sucrose present in the total solids content in the juice. 
Purity Percentage = (Pol/Brix) 100 

 

Evaluation of plant height: 

 Height of plant for both farms, was equal nearly and there was not any significant difference between them. 

Whereas, the tallest plant was relevant to double-cropping (317 cm) and the shortest was relevant to triple-

cropping of Sugarcane (308.4 cm). So, in triple-cropping of Sugarcane with higher dense planting, the height of 

plant was not shorter than double-cropping significantly (Figure 1). 

 
Fig. 1: Th eheight of Sugarcane in both farms. 
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Evaluation of stem diameter: 

 Stem diameter for both farms, was equal nearly and there was not any significant difference between them. 

Whereas, the most diameter was relevant to double-cropping (2.34 cm) and the least diameter was relevant to 

triple-cropping of Sugarcane (2.13 cm). So, in triple-cropping of Sugarcane with higher dense planting, the stem 

diameter was not less than double-cropping of Sugarcanesignificantly. 

 

Number of shoot: 

 There was not any significant difference between number of shoots in triple-cropping with double-cropping 

of Sugarcane. Whereas, number of shoots in triple-cropping were 379.94 and number of shoots in double-

cropping of Sugarcane were 338.58. So, number of shoots in triple-cropping because of increasing of cutting 

numbers were more than number of shoots in double-cropping of Sugarcane.  

 

Number of stems: 

 The difference between number of stems per m
2
 in triple-cropping with double-cropping of Sugarcane was 

significant at 5% level. Whereas, number of stemsper m
2
 in triple-cropping were 258.63 and number of stemsper 

m
2
 in double-cropping of Sugarcane were 203.03. So, number of stemsper m

2
in triple-cropping because of 

increasing of cutting numbers in area unit and also increasing of shoot numbers in area unit, were more than 

number of stemsper m
2
 in double-cropping of Sugarcane.  

 

Evaluation of water application efficiency: 

 The mean of water application efficiency in triple-cropping was about 46.4% that was more than water 

application efficiency in double-cropping (43%) of Sugarcane. Maybe the less gradient of D20-01 farm (triple-

cropping) in comparison with D30-01 farm (double-cropping) caused more water application efficiency in 

triple-cropping of Sugarcane. Figure 2 shows the variation of water application efficiency in 4 months. 

 

 
Fig. 2: Water application efficiency in triple-cropping of Sugarcane. 

 

Evaluation of mean yield of Sugarcane and sugar: 

 The mean yield of Sugarcane and sugar in triple-cropping were 132.29 t ha
-1

 and 13.97 t ha
-1

respectively 

that were more than mean yield of Sugarcane and sugar in double-cropping of Sugarcane in quantity of 117 t ha
-

1
and 12.03 t ha

-1
respectively, however the difference between them were not significant. Its reason was the more 

number of shoots because of increasing of cutting numbersin triple-cropping in comparison with double-

cropping of Sugarcane.  

 

Evaluation of water use efficiency (WUE): 

 Water use efficiency in triple-cropping was more than WUE in double-cropping of Sugarcane. The result is 

shown in Table 6. Its reason was the less consumed water and more Sugarcane and sugar yield in triple-cropping 

in comparison with double-cropping of Sugarcane. 
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Table 6: Water use efficiency (WUE) in triple-cropping and double-cropping of Sugarcane. 

WUE of  

produced  cane 

sugar 

(kg/m3) 

WUE of  produced 

Sugarcane (kg/m3) 

The mean of 

produced cane sugar 

(t ha-1) 

The mean of produced 

Sugarcane (t ha-1) 
The volume of 

consumed water 

(m3/ha) 

Farm 

0.52 4.95 13.97 132.29 26746.72 Triple-cropping 
0.407 3.9 12.03 117 29796.67 Double-

cropping 
 

Conclusion:  

 The results showed that triple-cropping of Sugarcane in spite of higher dense planting, but in leaf sheath 

moisture, leaf Nitrogen, ridge EC, qualitative situations of cultivar, plant height, stem diameter and number of 

shoots, had not any significant difference with double-cropping of Sugarcane on the ridge. However, the 

difference between number of stemsper m
2
 in triple-cropping with double-cropping of Sugarcane was significant 

at 5% level. Actually, number of stemsper m
2
in triple-cropping of Sugarcane because of increasing of cutting 

numbers in area unit and also increasing of shoot numbers in area unit, were more than number of stemsper m
2
 

in double-cropping of Sugarcane. Besides, water application efficiency, water use efficiency (WUE) and the 

mean yield of Sugarcane and sugar in triple-cropping of Sugarcane were more than double-cropping of 

Sugarcane,however the difference between them were not significant.  

 Actually, we can use from triple-cropping of Sugarcaneand increase mean yield of Sugarcane and sugar in 

spite of higher dense planting in comparison with double-cropping of Sugarcane and also increase water 

application efficiency and water use efficiency of Sugarcane and cultivate more lands in arid and semi-arid 

regions with lower water reservoir.  
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