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Introduction
From the economical point of view it is important to define the suitable cultivation manner
and the optimal nutrient supply, because their proper selection is a key factor to reach optimal
maize yields. It has an influence to the allometric growth of the maize and the grain-stem
proportion (Wasaya 2017; Shi 2016). Yang(2017) found that the cultivation system has an
impact on the chlorophyll content of the leaves and on the intensity of photosynthesis. SPAD
values are suitable to determinate the chlorophyll content of the plant (Sowiński, 2018),
which are in correlation with the plant health and the amount of yield.
Materials and methods
The polyfactorial long-term maize field experiment is situated at the trial site of the
University of Debrecen (Hajdúság loess plateau, 47° 30’ N, 21° 36’ E, 121 m elevation) in
2018. The soil type of the experimental site is a lowland calcareous chernozem, which is
one of the major soil types of the region. The experiment was arranged in split-split-plot,
on the main plots there were three tillage and two irrigation varieties. Maize hybrids were
planted onto the primary sub-plots with a plant number of 60-80 thousand ha-1, while nonfertilized and fertilization treatments take place randomized on the secondary sub-plots.
The investigated tillage treatments were moldboard ploughing (MP) to a depth of 0.3 m,
strip tillage (ST) to a depth of 0.3 m and ripping (RP) to a depth of 0.45 m.
Our measurements were carried with Minolta SPAD-502 at 3 phenological phase (4 leaf
stage, 10 leaf stage and silking. The measurements were performed in 10 repetitions on the
top leaf in the case of 4-leaf and 10-leaf stages, while on the leaf located opposite the ear
in the case of silking. The tool calculates chlorophyll content, namely SPAD, ranging from
1 to 100 (Minolta Camera Co. Ltd., 1990). To analyse the relations between the tillage
system, the fertilization and the SPAD-values we used the repeated measurement model
by Huzsvai és Balogh (2015)
Results and discussion
Both of the amount of fertilizers and the tillage system have an effect on the measured
SPAD values.(Figure 1) In the case of the control plots we realized that the highest SPAD
values were found in the strip tillaged plots. No significant correlation was found between
the values from the ploughed and the subsoiled parcels. In relation with the data measured
for the second fertilizer treatment, statistically verifiable difference was found amongst the
measured values. We measured the highest values on the subsoiled (ripped) parcels. The
highest values were found with the 160 kg N/ha dose strip tillaged parcels.
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The increased amount of applied nitrogen on the ploughed plots had an effect on the
measured SPAD values. This trend cannot be realized on the strip tillaged plots, because
in the case of the second fertilization treatment, there was a decline in terms of the SPAD
values. There was a statistically verifiable difference in the case of the strip tillaged plots,
amongst the areas treated with three different nitrogen amounts. There was a significant
difference between the SPAD values of the control plot and the measured data of the plots
treated with increased amount of nitrogen.

Figure 1: The effect of nitrogen dose and tillage on SPAD values at the 60 thousand plant/ha density

Conclusions
Both nutrient supply both the tillage method influenced the measured SPAD values. In
the case of ploughing, increased applied nitrogen doses resulted in higher SPAD values.
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