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Introduction
Climate change is challenging the world’s agricultural production in several fields
(Jolánkai & Birkás, 2009; Godfray et al., 2010; Pepó, 2015). Arid and rainy periods are
more common, the probability for the occurrence of extreme weather conditions and
the strength of their impact are increasing even within one year or growing season. The
situation is further enhanced by the fact that within 15 years the population of the Earth
is going to increase from seven to eight billion. Feeding the world’s population inevitably
requires raising the production (Sheng-mao et al., 2006).
The research is aiming at examining those abiotic factors which can be crucially important
from the aspect of plant production and quality (starch, protein and oil content).
Materials and methods
The examinations were carried out at the Látókép Experimental Site of the Centre for
Agricultural and Applied Economic Sciences of the University of Debrecen in Eastern
Hungary (N: 47o33’, E: 21o26’, 111 metres above sea level) in a moderately warm and
dry production area on loess-based mid-heavy calcareous chernozem soil with deep
humus layer in a small plot field experiment with a strip plot experimental design and four
replications.
In the two experimental years, we evaluated the effect of the sowing date (early sowing:
18 days before the optimal sowing date (23rd April); late sowing: 17 days after the optimal
date) and the environmental factors (2011 was wet and 2014 had average precipitation
supply) on the yield and grain quality parameters (starch, protein and oil content) of four
different FAO maize hybrids (FAO 290, FAO 370, FAO 420 and FAO 500).
Results and discussion
Based on the examination results, it can be stated that the sowing date has the most
significant effect, as it affects the yield quantity (P<0.01), as well as the grain protein
(P<0.001), starch (P<0.001) and oil content (P<0.001). As regards the quality parameters
and yield, there were significant differences between hybrids. The grain protein and oil
content was smaller and the starch content was higher in 2014 (wet year) than in 2011,
when the weather was favourable, although the environmental factor significantly affected
the oil content (P<0.05) and it had no effect on the protein and starch content.
From the aspect of starch content, the early sowing date (6th April, Figure 1) was shown
to be the most favourable, while the late sowing date (10th May) showed the best results
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in both years concerning protein and oil content The FAO 420 maize hybrid had higher
starch content, while the FAO 290 hybrid had higher protein and oil content.
The maize hybrid yields were different in both examined years. The average yield of the
four hybrids was 9.517 t ha-1 in 2014 and 10.332 t ha-1 in 2011which shows 0.815 t ha-1
yield fluctuation. Of the examined hybrids, the FAO 500 hybrid had the highest yield in
both years.
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Figure 1: The effect of sowing date on the grain starch content

Conclusions
Choosing the optimal sowing date is crucial in maize yield and in adapting to the changing
circumstances. The results of the experiment show that grain yield determined the starch,
protein and oil yield per hectare.
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