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Abstract 

 
Complex fertilizers are an important tool to enhance productivity of the maize plants and their ability to support stress 

factors, especially in the present when climate change has become the biggest global challenge to agriculture and food 

production. Nowadays, the selection of the right complex fertilizer products, the appropriate rate and time of application 

are essential for farmers to make efficient management decisions. In this context, the aim of this paper is to present the 

obtained results regarding the influence of different types of complex fertilizers depending on different method of 

application on maize grain yield under the specific growing conditions of South Romania. The research was carried out 

in field experiments located in South Romania (44o22’ N latitude and 26o89’ E longitude), under rainfed conditions in 
the years 2022 and 2023. The experimental factors were the following: Factor A – 2 types of fertilizer application method 
(a1. Banded with sowing; a1. Surface broadcast + incorporation), Factor B – 3 complex fertilizer products (b1. DAP 

18:46:0; b2. DAP 18:46:0 treated with AVAIL; b3. Complex fertilizer 14:40:0+7S). The obtained results brought 

attention to the positive effects on the maize grain yield of the protected product DAP Avail 18:46:0 when it was applied 

banded with sowing. The effect of the complex fertilizers on the maize grain yield is depended of the climatic conditions 

of the year. The better water supply of maize plants gives them the possibility to use in more efficient way the nutrients 

from the soil. 
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Being one of the most important crops, maize 

(Zea mays L.) is cultivated in many regions of the 
world (Erenstein O. et al, 2013) and also, it is one of 
the most important crops in Romania, ranking the 

first place as cultivated area with 2.4-2.7 million 
hectares in the period 2012-2022. Maize has a 
special importance at global level, this being given 
by its food and fodder values, by the several uses as 
raw material in various industrial sectors, as well as 
by the agronomic characteristics of the crop. Also, 
grain maize is an important cash crop for farms 

without livestock (Finke C. et al, 1999). Maize’s 
ecological flexibility makes it “the plant of choice” 
for grain and feed in climates raging from temperate 
to tropical as long as there is no frost and mean 
temperatures are mostly above 10 degrees Celsius 
(Haraga L.C., Ion V., 2022). 

As the human population continues to grow, it 

is becoming highly challenging to increase food 
production without exacerbating environmental 
problems and increasing agricultural acreage (Xu Z. 
et al, 2020). Therefore, the research has to provide 
practical solutions to increase the yields and to make 
them less dependent of the environmental 
conditions. 

Fertilizers are essential for providing the 
necessary nutrients to the soil and promoting plant 
growth, their efficient use being important to ensure 
that plants get the right amount of nutrients they need 

to produce a high yield (Zaib M. et al, 2023). 
Evaluation of long term field studies has shown that 
fertilizer input is critical to crop production, the 
average percentage of yield attributable to fertilizer 
generally ranging from about 40 to 60% in temperate 
climates and tends to be much higher in the tropics 
(Stewart W.M., Roberts T.L., 2012). For this 

particular reason maize has been a subject of study 
for many researchers. Improving the nutritional 
status of plants through fertilizer application and 
maintaining soil fertility has been the critical step in 
food production since the beginning of the "Green 
Revolution" in both developed and developing 
countries (Huang F. et al, 2021).  

There are many new types of fertilizers (slow-
release fertilizers, microbial fertilizers, and organic 
fertilizers, among others) that are effective in 
increasing yield and protecting the environment (Du 
Y.D. et al, 2020). Slow or controlled release 
fertilizers have been researched and used more and 
more widely, they being effective in reducing 
nutrients loss and making a better use of the 




