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Abstract 

To obtain high yields in sugarcane, there must be adequate mineral nitrogen (N) in the rooting 

zone of the crop. The effects of two methods of urea application management on soil mineral 

N levels in ratoon cane at two sites were measured and compared. Both experiment sites were 

on vertisols and received different irrigation practice. In Sudan (site S) cane is grown under 

furrow irrigation, and urea is broadcast and then buried on the rows by hilling up. In 

Guadeloupe (site G) cane is grown rainfed with complementary drip irrigation, and urea is 

broadcast on and near the cane rows. 

Site G results showed that, one week after urea application, all applied N was recovered in the 

topsoil. At site S, however, only 70% N was recovered. The results also revealed that at site S, 

where yield was higher, the amount of minerai N in the topsoil was at a higher level than the 

pre-application amount for a far longer period than at site G. 

Of the application methods tested, the best commercial practice to extend the time that 

mineral N is at an adequate level in the rooting zone, and thus enhancing cane yield, appears 

to be hilling-up of the cane rows after broadcasting the urea. 
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Introduction 

Sugarcane, as all high yielding C4 crops, requires a consistent supply of nitrogen (N) from 

tillering to full canopy stage (Fauconnier, 1991 ). For a yield level of 100 tonnes cane per ha, 

the recommended rate of N to be applied per ton of harvested ratoon cane has been variously 

determined as 2 kg by Calcino (1992) and Osman (1998), 1.5 kg by Fauconnier (1991) and 

Meyer et al. (2007), and only 1.2 kg by Fillols et al. (2007). 

Urea is the source most often used to satisfy the N requirement of the cane crop. However, N 

losses, mainly by volatilisation when urea is broadcast, can be as high as 15-40% on the soils 

of Australia (Denmead et al., 1990), and 30-40% on the vertisols of Guadeloupe (Courtaillac 

et al., 1998). N losses by urea volatilisation can, however, be reduced by burying the N 

application in the soil (Calcino, 1992). 
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and total mineral N content in the top 30 cm of soil was almost twice that at site S. These data 
suggest the need to take into account the SOM content of a vertisol when formulating 
recommendations for urea fertilisation. 

Site S appears to be subject to loss of mineral N, derived from applied urea, by superficial 
drainage and denitrification. These effects reduce the efficiency of the fertiliser, and indicate 
the need for improved irrigation strategies as a means of improving N urea utilisation by the 
cane crop. 

Table 1. Changes in minerai N content in the top 30 cm of soil after 
urea application to ratoon cane in Guadeloupe and Sudan. 

N-N03 N-NH4 N-min total N03 as% of 
N-min

DAUA* increase
(mg/kg) (mg/kg) (mg/kg) N-min total

(mg/kg)

Guadeloupe 

0 2.3 7.0 10.0 24 -

7 7.0 53.0 60.0 12 51.0 

13 8.0 50.0 58.0 14 48.0 

21 25.0 30.0 55.0 45 45.0 

28 1.7 17.0 18.0 9 9.0 

35 1.7 13.0 15.0 11 5.0 

Sudan 

0 0.4 1.9 2.3 16 -

7 16.0 14.0 31.0 53 28.0 

14 11.0 23.0 34.0 32 32.0 

30 10.0 20.0 30.0 34 28.0 

60 9.0 19.0 28.0 33 26.0 

90 6.0 3.6 10.0 64 7.7 

120 2.0 0.8 2.9 71 0.6 

150 1.9 0.7 2.6 73 0.3 

180 1.9 0.7 2.6 73 0.3 

*DAUA = days after urea application
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