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Abstract 
 

An effective N management could match N availability with crop demand to maximize nitrogen use efficiency (NUE) and to 

optimize N application rate. Using polyolefin-coated urea (POCU) to replace regular or non-coated urea (NCU) might be an 

option to achieve such objectives. A 2-year field study with five fertilization treatments was conducted in a rice-rice cropping 

system, in Qiyang, Hunan, southern China. The treatments include a control, both NCU and POCU at 150 and 300 kg N ha–1 

yr–1. The results showed that average annual NUE and grain yield over 2-years were significantly greater under POCU (50% 

and 11.4 t ha–1 yr-1, respectively) than under NCU (36% and 10.6 t ha–1 yr-1, respectively). Based on their price of both rice 

grains and fertilizers in 2014 with a quadratic model, an optimal N rate was calculated as 178–203 kg N ha–1 yr-1 under POCU 

but 364–374 kg N ha–1 yr-1 under NCU. A decrease of 46–50% N inputs could be thus achieved under POCU than under NCU. 

The use of slow release urea fertilizer such as POCU could maintain high grain yield and grower’s income, increase NUE 

and decrease N losses in such rice-rice cropping systems in southern China. Application of POCU was hence agronomically 

practical and cost-effective over NCU in rice plantation. © 2015 Friends Science Publishers 
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Introduction 
 

Rice (Oryza sativa L.) is an important cereal for two-third of 

the global population (Patil et al., 2010). In general ~15% of 

total nitrogenous fertilizer in agriculture are used in rice 

production (Heffer, 2009). At present China has the 

second-largest rice cultivation and the biggest rice 

production in the word (~19% and ~29%, respectively) 

(FAO, 2010), which is achieved by high input of external 

nitrogen (N) fertilizers (Zhu and Chen, 2002). Farmlands in 

the southern China have a typical rice-rice (two cultivation 

seasons yearly called early rice and late rice) cropping 

system, where the average grain yield is 5.5 t ha–1 each 

season (China Statistical Yearbook, 2011) against the 

rice-wheat cropping system of South Asia with better 

system productivity (Farooq and Nawaz, 2014; Rehman et 

al., 2014). The local farmers prefer to apply high N rate for 

high crop yields. The N application rate per season ranges 

from 234–267 kg ha–1 and higher than the average 180 kg N 

ha–1 in China (Zhu and Chen, 2002; Ji et al., 2007; Zhang et 

al., 2008). The most common rice cultivation practice in 

local farmers is seedling transplanting and basal fertilization, 

which has a 20–40% of nitrogen use efficiency (NUE) in 

Chinese paddy soils (Zhu and Chen, 2002; Wang et al., 

2007). Such a low NUE is mainly attributed to rapid losses 

of applied N from NH3 volatilization and denitrification (Xu 

et al., 2013), which has contributed to severe environmental 

problems including eutrophication, groundwater nitrate, soil 

acidification and greenhouse gas emissions (Ju et al., 2009). 

An effective N management could match N 

availability with crop demand to maximize NUE, to 

optimize N application rate and to minimize the negative 

impact of N on the environment (Malhi et al., 2001; Grant 

et al., 2002; Soon et al., 2011). The improvement of NUE 

could be achieved by synchronizing N release from applied 
N fertilizers for plant N requirement. Different field N 

management strategies have been employed to improve NUE 

(Cassman et al., 1998; Ohnishia et al., 1999; Zhu and Chen, 

2002; Ju et al., 2009; Haefele et al., 2010; Chen et al., 2011), or 

decreasing N losses such as emission of N2O and NH3, and 

leaching of NO3
– (Shoji et al., 2001; Hayashi et al., 2008; Soon 

et al., 2011). Meanwhile, reducing the retention time that 

inorganic N stays in soil prior to crop uptake could decrease 

the risk of N losses while increasing NUE (Grant et al., 

2012). 
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