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Improving fertilization practices in highland maize through the use of 15N and 
plant growth promoting bacteria 
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The search for production alternatives which involve the use of the best genotype, fertilizers, 
and biofertilizers is essential to contribute to food security, reduce malnutrition, and promote 
sustainable agriculture, considering the climate change scenario and the foresight population 
growth for the coming years. The use of isotopic techniques can be used to improve agricultural 
practices through the identification of the efficient use of nitrogen, as well as biofertilizers that 
could optimize the application of this nutrient, which leads to a reduction of production costs, 
increased yields and to improve agronomic practices for a sustainable agriculture. INIAP is 
part of the regional project “Improving fertilization practices in crops through the use of 
efficient genotypes, macronutrients and plant growth promoting bacteria” financed by the 
International Atomic Energy Agency (IAEA) through The Regional Cooperation Agreement 
for the Promotion of Nuclear Science and Technology in Latin America and the Caribbean 
(ARCAL). The specific objective of the project for Ecuador is to improve maize plant nutrition 
efficiency for the highlands through the use of efficient genotypes, nitrogen, and plant growth 
promoting bacteria. The goal of this experiment was to evaluate nitrogen use efficiency when 
applying fertilizer (urea labeled with 15N; 5,16 % enrichment) and a biofertilizer (Azospirillum 
spp. and Pseudomonas fluorescens). The experiment was sown in the Experimental Station 
Santa Catalina (INIAP) at 2750 masl, using floury maize INIAP-101, with three doses of 
nitrogen (0, 100, and 200 kg N ha-1), with and without the biofertilizer application (seed 
inoculated at planting time), in a randomized complete block design with three replicates. 
Although no significant differences among the doses of nitrogen was found for yield (1,85, 
1,96, and 2,19 t ha-1 for nitrogen doses of 0, 100, and 200 Kg ha-1, respectively), the crop was 
impacted for the application of growing doses of nitrogen. This could be confirmed with 
significant differences for the absorption of 15N (%), N total (%), and chlorophyll-SPAD 
measurements. The best agronomical and fertilizer used efficiency (FUE) were obtained with 
the doses of 200 Kg N ha-1, that produce 1,7 kg of grain per kg of applied nitrogen, and 14,4 % 
FUE. The higher FUE (15,5 %) was obtained with the highest doses of nitrogen and the 
biofertilizer. The crop was severely affected by Maize rayado fino virus -MRFV during the 
season (20-30 % of incidence), what could have influenced the FUE values. This is a 
preliminary report and the experiment is being replicated to confirm the results. 
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