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Abstract 

Data about the effects of temperature, irrigation, and manure quality on gaseous nitrogen (N) and carbon (C) emissions from irrigated agriculture in subtropical high mountain agriculture are scarce. To fill this gap of knowledge, we therefore conducted a study in two oases of different altitudes in Al Jabal al Akhdar Mountains of northern Oman. In 2009 and 2010  goat manure was applied to maize (Zea mays L.) fields at a typical rate of 29 and 24 Mg dry matter.ha-1, C/N ratios of 18 and 16, and a total N content of 2.4 and 2.2% in Al’Ayn (57o39’30”E, 23o04’10”N, 1,900 m asl) and Masayrat ar Ruwajah (57o40’13”E, 23o02’37”N, 1,030 m asl), respectively. In spite of the significantly higher air temperature (P<0.001) during the whole experimental period at the lower oasis, the highest emissions of NH3-N (118.9 g ha-1 h-1) and N2O-N (184.2 g ha-1 h-1) were determined at Al’Ayn during the first day after manure application. Subsequently, these emissions decreased very fast and reflected changes in air temperature rather than soil temperature. In contrast, CO2-C emissions were significantly higher (P<0.05) at the lower oasis throughout the entire experimental period reaching averages of 9.2 and 7.6 kg ha-1 h-1 in Masayrat and Al’Ayn, respectively. Similarly, CH4-C emissions were significantly higher (P<0.001) in Masayrat than in Al’Ayn and showed a moderate positive correlation with air temperature (r2=0.596, P<0.001), whereas N2O-N emissions were more correlated to soil moisture than air temperature especially during the first irrigation cycle in Al’Ayn (r2=0.441, P<0.001). The higher initial NH3-N and N2O-N emissions in Al’Ayn most likely reflect the higher rate of manure application with higher C/N ratio and total N content. The N2O-N emissions in both oases were not statistically different (P>0.05). Overall the data reflect the high biological activity of the soils in these man-made irrigated agro-ecosystems.
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