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Abstract: A field experiment was conducted at irrigation 

cafeteria of Water Technology Centre, Tamil Nadu 

Agricultural University, Coimbatore during March 2011 to 

February 2012, to study the impact of N fertilization on 

quality of sugarcane . There are five treatments viz., T1- 161 

kg N ha
‑ 1

, T2- 195.5 kg N ha
-1

, T3- 230 kg N ha
‑ 1

, T4- 264.5 

kg N ha
-1

, T5- 299 kg N ha
‑ 1

 with four replications. The 

variety used was Co 86032. The fertigation schedule 

predicted by Ravikumar et al., (2011) was used at fortnightly 

interval starting from 15
th

 day to 180
th

 day. The entire 

recommended dose of P @ 62.5 kg ha
-1 

was applied as basal 

and K @ 112.5 kg ha
-1

 was given in ten splits. The soil and 

plant samples were collected at 60, 120,180,240,300 days 

after planting and at harvest for analyses and the results 

were statistically scrutinized.  Application of N as urea 

fertilizer showed positive response up to 195.5 kg ha
-1 

and 

beyond this level there exists negative response. The N 

uptake, single cane weight, number of millable canes and 

water use efficiency is higher in the treatment which 

received N @ 195.5 kg ha
-1

. It also enhanced the quality 

parameters viz., brix, sucrose, commercial cane sugar and 

purity per cent. Even though, the available nutrient content 

in soil, crop content and the uptake of nutrients are higher in 

the treatment which received N@ 299 kg ha
1

. The yield and 

quality parameters are declined at this level and the 

parameters are higher in the treatment which received N @ 

195.5 kg ha
-1

. Observed value for N uptake in the application 

of N @ 195.5 kg/ha closely followed the predicted N uptake 

from the model HYDRUS- 2D. With regard to B: C ratio the 

treatment that received N@195.5 kg ha
-1 

recorded the 

highest value of 3.63. Hence, this investigation has brought 

out the best nutrient management system using urea as an N 

source under fertigation as an effective and economic source for 

sugarcane.   

I. INTRODUCTION 

ugarcane is considered as one of the most important 

cash crops which plays a pivotal role in Indian 

Economy. A good crop considerably exhausts the 
available macro, secondary and micro nutrients from the 

soil. Therefore, mineral nutrition is one of the potential means 

of improving cane yield.  

 Nitrogen, the luminary input of sugarcane 

production is also a single factor which contributes more 

to agricultural production. Urea is the widely used 

nitrogenous fertilizer. Indian fertilizer industry is urea 

based and may remain as the main source of N for many 

years to come. The agronomic use efficiency of urea is 

abysmally low (around 20 to 40 per cent) under 

predominantly subtropical agriculture in India (Suri et al., 
2001). In India and China for example, recommended 

applications of N can be as high as 300 kg ha-1, with the 

recommendations in the range of 150 – 200 kg ha-1 in a 

number of other countries.  

In this context, fertigation can be a more efficient 

way of applying crop nutrients, particularly N, so that 

nutrient application rates can be reduced by minimizing the 

losses. It is commonly accepted that the efficiency of 

fertilizer use can be improved when it is applied by 
fertigation to most crops, including sugarcane (Ng Kee 

Kwong and Deville, 1994).  

Excess application of N can also decrease the sugar 

content of cane. While there are recommendations for N 

application rates in conventional management systems, 

there is little information on what the optimum N rate 

should be for fertigated sugarcane. Continuing to apply 

the same N rates used in conventional management 

systems to fertigated sugarcane crops would probably 

result in lower N- use efficiency and increased losses of N 

to the environmnt. Hence, the outcome could be contrary 

to the desired benefits from adopting fertigation.  

An experiment was therefore undertaken to study 

the influence of different N levels using urea as fertilizer 

source under fertigation following the fertigation schedule 

developed by Ravikumar et al.,(2011) at fortnightly basis 

based on the plant assimilation curve by modelling the 

vadose zone using Hydrus 2- D software on yield and 

quality parameters in promising variety of Sugarcane. 

II. MATERIALS AND METHODS 

 Field experiment was carried out at Irrigation 

cafeteria of Water Technology centre, TNAU, 

Coimbatore. The field is situated in the western zone of 
Tamil Nadu at 11° North latitude and 77° East longitude 

and at an altitude of 426.7 meters above MSL. The 

experiment was laid out with sugarcane var. Co 86032 

during March 2011 and February 2012 in Randomized 

Block design with five treatments, replicated four times. 

The fertigation schedule is given below. 

 
Fortnightly 

interval 

T 1- 

161  kg 

N ha
-1 

T2- 195.5  

kg N ha
-1 

T3- 230 kg 

N ha
-1 

T4- 

264.5  

kg N ha
-1 

T5- 299  

kg N 

ha
-1 

1 2 2  2 2 2 

2 6 7 9 10 11 

3 6 7 9 10 11 

4 9 11 13 14 17 

5 9 11 13 14 17 

6 10 12 14 17 19 

7 28 34 40 46 52 

S 



Volume II, Issue III, March 2015 IJRSI ISSN 2321 - 2705 

www.rsisinternational.org/IJRSI.html Page 38 
 

8 28 34 40 46 52 

9 28 34 40 46 52 

10 28 34 40 46 52 

11 7 9.5 10 11.5 13 

Total 161 195.5 230 264.5 299 

The optimal fertigation scheduling for urea was 

developed by Ravikumar et al. (2011) at fortnightly basis 

based on the plant assimilation curve by modelling the 

vadose zone using Hydrus 2- D software. Actually the 

fertigation schedule was developed for the ratoon crop. 

Since, this is a first crop, initially uniform dose was 

imposed and then a month later the actual schedule was 

followed. The soil type was sandy clay loam, being low in 

available N (225 kg ha-1), medium in available 
phosphorus (16.1 kg ha-1) and high in available potassium 

(525 kg ha-1). Healthy two budded setts were planted in the 

furrows at 1.5 m spacing following “wet method” of 

planting. Nitrogen as urea, phosphorus (62.5 kg ha-1) as 

single super phosphate and potassium as muriate of potash 

(112.5kg ha
-1

) were applied. The variation in the Nitrogen 

dose was shown in all treatments but for the dosage of 

phosphorus, potassium and micronutrients were 

maintained at same for all the treatments. The entire 

quantity of Phosphorus @ 62.5 kg ha-1was applied as a 

basal dose, while potassium was applied in thirteen splits. 
The micronutrient mixture of 50 kg ha-1 (formulations) 

were applied through fertigation as per the 

recommendation. All fertilizers were applied through 

fertigation using the automated fertigation unit. 

Cropping, management practices and plant 

protection methods were followed as per TNAU crop 

production guide and the crop was harvested at 12 

months. Cane yield was recorded and expressed as tones 

ha-1. The juice samples at harvest were analysed for Brix, 

sucrose and purity through polarimeter and Commercial 

Cane Sugar (CCS) was worked out.  

III. RESULTS AND DISCUSSION 

Influence of N levels on Yield and juice quality 

Among the doses of N, application of 195.5 kg ha-

1 recorded the highest cane yield of 143.82 t ha-1 which is 17, 

13.6, 10, 12 per cent higher than the treatment which 
received N @ 299, 264.5, 230, 161 kg ha-1 respectively 

(Table 1). It is evident from the present investigation that 

N application up to 200 kg ha-1 increased the yield 

linearly. But beyond that level, the yield of sugarcane 

reduced significantly. This was in line with the findings of 

Singh and Mohan (1994). Wiedenfeld and Enciso (2008) 

reported linear response on cane yield with the application 

of N through drip up to 180 kg ha-1. This finding 

corroborates with present investigation result which 

shows linear response upto 195.5 kg ha-1.  

 

Table 1. Effect of N levels on the yield parameters of 

Sugarcane 

Treatments 

Yield Parameters 

Cane yield 

(t ha
-1

) 

Number of 

Millable 

Cane 

(In 

thousands) 

Single Cane 

Weight 

(Kg) 

T1- N@161 kg ha
-1 126.3 74.25 1.43 

T2- N@195.5 kg ha
-1 143.8 83.00 1.63 

T3 N@230 kg ha
-1 129.5 75.03 1.38 

T4 N@264.5 kg ha
-1 124.3 75.50 1.18 

T5 N@299 kg ha
-1 119.1 74.95 1.30 

Mean 128.6 76.55 1.38 

SEd 3.841 2.641 0.116 

CD (5%) 8.461 5.819 0.255 

The juice extracted from cane assumes greater 

importance as it is directly related to the commercial 

output of sugarcane. The nature and composition of juice 

determine the quality of commercial cane sugar. Although 

the juice characteristics are mainly determined by the 

genetic makeup of the varietal characteristics, attempts are 

also being made to improve the quality parameters of 
juice by proper management practices. 

  The brix values, sucrose content and purity 

percentage determines the quality of cane. The cane 

quality is good if it contains 12- 13 per cent of sucrose 

and purity with minimum amount of non sugar. In the 

present study, the quality parameters were affected due to 

excess application of N fertilizer (Table 4). 

 The results revealed that the juice quality 

declined beyond the application of N @ 195.5 kg ha-1
. The 

possible reason for this might be, with increased dose of 

nitrogen and increased activity of enzymes, which is 
responsible for degradation of sucrose and changing into 

glucose and fructose This is in accordance with, Singh and 

Mohan (1994) but they reported the poor quality of juice 

beyond 300 kg N ha-1. The differential N levels had 

significant effect on brix, sucrose and purity of sugarcane 

juices. The higher brix, sucrose and purity of sugarcane was 

obtained in the treatment which received N @ 195.5 kg ha-1 

and the lowest content of the above said parameters were 

found in the treatment which received N @ higher dose i.e 

299 kg ha-1. Similar findings were reported by Singandhupe 

et al. (2008). Fritz (1974) and Wiedenfeld (1995) reported 

that during the ripening phase, an abundance of nitrogen in 
the plant is detrimental to sucrose accumulation and 

ultimately the sugar yield.   

IV. CONCLUSION 

 Even though, the available nutrient content in 

soil, content and uptake of nutrients are higher in the 

treatment which received N @ 299 kg ha1, the yield and 

quality parameters are declined at this level and the 

parameters are higher in the treatment which received N 
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@ 195.5 kg ha-1.  The yield of Sugarcane increased 

progressively with the increasing N applications upto 195.5 

kg ha-1 , and beyond that showed a declining trend. Also 

there was a adverse effect on the quality of the sugarcane 

juice beyond the level of 195.5 kg of N was observed. Hence, 

application of N through urea under the fertigation 
schedule starting from 15th day to 180th day in fortnightly 

interval will increase the cane yield and enhance the juice 

quality. 
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