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Effects of different crop years and sowing date on maize yield
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SUMMARY

We carried out the tests in the flood meadow soil formed on the alluvial cone of Nagykereki, Sebes-Kords belonging to the Bihar plane
small region. The aim of the study was to analyse the effect of the different sowing date of maize on the yield trend based on a comprehensive
study conducted for 6 years (2007-2012).

The sowing date of maize hybrids is a factor that significantly influences yield, however, its effect is not significant in each crop year. In
the years when the date of sowing has a modifying effect, the reliable yield level can be reached with optimal sowing date management
(24 April).

The advantage of early sowing (10 April) proved to be dominant in the year of 2012, the seeds were placed into the still wet soil therefore
shooting was more balanced. Maize seeds sown at the time of optimal (24 April) and late (10 May) sowing dates were placed into the already
dry soil, which deteriorated germination and the strength of early initial development that had an effect on the yield.
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A vizsgadlatokat a Bihari-sik kistajhoz tartozo Nagykereki, Sebes-Kords hordalékkupjan kialakult ontés réti talajon végeztiik. A dolgozat
célja volt, a kukorica eltéré vetésidejének hatasvizsgalata a termés alakulasara 6 év (2007-2012) atfogé vizsgalata alapjan.

A kukoricahibridek vetésideje jelentds termés befolydsolo tényezd, hatasa azonban nem minden évjaratban szignifikans. Azokban az évek-
ben, ahol a vetés idopontjanak modosito hatasa van a megbizhato termésszint az optimalis (aprilis 24.) vetésido-kezelésben érhetd el.

A korai (aprilis 10.) vetés elénye a 2012-es évben mutatkozott domindansnak, a vetémag még nedves talajba keriilt, ezért a kelés egyenle-
tesebb volt. Az optimalis (aprilis 24.) és a késdi (majus 10.) vetéskor elvetett kukorica mar szaraz talajba keriilt, rontva ezzel a csirdzasat és a
korai kezdeti fejlédési erélyét, ami hatdssal volt a termésre.

Kulcsszavak: évjarat, vetésido, kukorica

INTRODUCTION 1977, Stone et al., 1999). Mozafar et al. (1993) reported
the stagnating growth of maize if the root zone has a
In order to select the best sowing date for maize, the low temperature (9 °C), this low soil temperature

climate, the quality, position, temperature, weediness of hinders the growth of the leaf surface (Thiagarajah and
the soil, the quality of seeds, as well as the growing Hunt, 1982), the flowering (Cutforth and Shaykewich,
season of the hybrid to be grown shall be taken into 1989; Hayhoe and Dwyer, 1990; Hayhoe et al., 1996),

consideration. In the case of a deviation from the optimal and the formation of black layer (Keszthelyi, 2005).
date of maize sowing (25-26 April) (no matter whether The aim of the set experiment is to analyse the effect
it is early or late sowing) a yield decrease should be of the different sowing date of maize on the yield trend
expected (Sarvari and Fut6, 2000; Berzsenyi and Dang, based on a comprehensive study conducted for 6 years
2001; Nagy, 2009; Vanyiné et al., 2010; Soledad et al., (2007-2012).

2013).

The germination temperature of maize varies between MATERIAL AND METHODS
8 and 12 °C, Marton (1991) considers the temperature

range between 9 and 18 °C optimal. At a low soil We carried out the tests in the flood meadow soil
temperature, the vitality of maize considerably reduces formed on the alluvial cone of Nagykereki, Sebes-
(Miedema, 1982). According to Anderejko and Kuperman Koros belonging to the Bihari plane small region. The
(1961) germination starts already at 6 °C, however, 45 m? lots were formed in the operation area, in a random
germination lasts longer at low soil temperature thus block design, in 4 repetitions. We followed the growing
maize grains are exposed to the different pests living in technology that is generally used in practice. The green
the ground, and to fungal diseases. Mandy (1958) says crop was maize in each year. The fertilizer active
that at a soil temperature of 21 °C shooting happens 5— substances used in the area were 150 kg N hal, 65 kg
6 days after sowing, whereas at 16—18 °C it happens P,0,4 ha! and 130 kg K,O ha''. 50% of the 34%
after 8-10 days. In medium hard clayey soil, favourable ammonium-nitrate quantity was introduced into the
soil temperature at a depth of 5-10 cm may be 10 °C, soil in autumn, 50% of it was introduced before the
in clay soils it may be 1-2 °C higher, and in sandy soils seed bed preparation in spring, whereas phosphorus
it may be 1-2 °C lower (Newmann, 1982). A 1 °C and potassium were introduced in 100% during the
change in soil temperature already has an effect on the autumn basic cultivation. Sowing at the early (10 April),

development of the plant (Walker, 1969; Barlow et al., optimal (24 April) and late (10 May) dates happened in
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aunified manner, each with a stem number of 70 thousand
stems/ha. In the subsequent years hybrids belonging to
the same maturity group (FAO 200, FAO 300 and FAO
400) were involved. Harvesting of the experiment
happened in the first two weeks of October in each year.
The harvested grain crop was given with a humidity
content of 14%.

Soil: Tt has the mechanical composition of adobe
clay, it is flood meadow soil. The average pHy ¢ value of
the cultivated layer is 6.1 (weakly acidic chemical effect),
Arany-type compactness value is 40, hygroscopicity
is 2.8%. Organic material quantity is between 2—3%,
AL-soluble P,O5 is 150 mg kg, AL-soluble K,O is
195 mg kg'!. Ground water varies between 3 and 4 m.
Its fertility class is 45—-60 (int) ground quality category.

Weather: Weather was evaluated based on the data
measured by the simple instruments (vapour content
measuring device, precipitation measuring device,
max-min temperature thermometer) placed in the arca

of the experiment. Based on the quantity of precipitation
that fell in the growing season, the effective heat sum, and
the potential evapotranspiration values, homogeneous
groups were formed by means of hierarchical cluster
analysis. The years could be classified as follows: dry,
droughty years: 2007 and 2012, dry years: 2009, rainy
years: 2008 and 2010, favourable, average years: 2011
(Figure 1).

Statistical evaluation: For the assessment of the
effects exercised on the yield by the treatments a general
linear model (GLM) was used. For the comparison of
treatment mean values, 5% significant difference
(LSDs0o,) was determined, as well as homogeneous
groups were formed by means of multiple mean values
comparison test, with the Duncan method. The yields
within the homogeneous group do not differ from one
another in the case of a significance level of 5%. The
evaluation was prepared with the use of the SPSS for
Windows 13.0 statistical programme package.

Figure 1: Precipitation and temperature trends in the growing season (Nagykereki, 2007-2012)
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RESULTS 2010 the optimal sowing date proved to be successful

The variance analysis of the two-factorial, random
block experiment design was carried out for the grain
crop by years (Table 1). Based on the mean square
deviation (MQ) values, the date of sowing had the most
significant effect among the factors in the years 2010,
2011 and 2012, whereas in the years 2008 and 2009
the effect of sowing date is not proved statistically. The
difference among the hybrids proved to be statistically
reliable in each year: 0.1% (2007, 2008, 2012), 1%
(2009) and 5% (2010, 2011). The hybridxsowing time
interaction was significantly detectable in 2007.

In the year 2007 the average yield of the hybrids
was the greatest at the optimal sowing time with the
Duncan-type test and at a significance level of 5%
(6.521 tha!). The grain crop of the late sowing was by
1087 kg ha'!, the grain crop of the early sowing was by
840 kg ha! greater. The yield of early sowing was not
significantly greater (5.681 t ha!) than that of the late
sowing (5.434 t ha'). In the years 2008 and 2009
the sowing dates did not influence the yield trends. In

(9.251 tha''), its extra yield compared to the early sowing
was 1223 kg ha''. There was no significant deviation
between the optimal and late sowing. In the crop year
of 2011 the yield result of the early sowing was
considerably (by 1883 kg ha'!) less than that of optimal
sowing. The yield of optimal sowing was not significantly
greater (11.083 t ha') than that of the late sowing
(11.678 t ha'!). In 2012 hybrids reached their greatest
average yield (12.533 t ha!) with the early sowing date,
itresulted in a 17.7% increase of the yield compared to the
optimal sowing (10.650 t ha''). The late sowing reduced
their yields (10.283 t ha'!), compared to the early sowing
the yield loss was 21.9%. The reduction between the
optimal and late sowing was 3.6%, which is statistically
not reliable (Table 2).

Regarding the yields quantified by the crop years
— by the average of the hybrids and sowing dates — no
difference could be detected based on the LSD test
between the yields of 2008 and 2010, and between the
yields of 2009 and 2012 (Figure 2).
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Table 1.
The variance analysis result of the effect of sowing date and
hybrid yield (t ha') (Nagykereki, 2007-2012)

Factors MQ DF F-value
2007
Sowing date [A] 3.893 2 11.863""
Hybrid [B] 7.957 2 24.245™"
AxB 0.969 4 2.953"
2008
Sowing date [A] 0.015 2 0.041™
Hybrid [B] 8.271 2 22411
AxB 0.357 4 0.967™
2009
Sowing date [A] 2.649 2 3.254™
Hybrid [B] 5.166 2 6.347"
AxB 1.530 4 1.880™
2010
Sowing date [A] 6.028 2 57117
Hybrid [B] 3.680 2 3.487"
AxB 1.599 4 1.514™
2011
Sowing date [A] 60.452 2 40.330""
Hybrid [B] 7.205 2 4.807"
AxB 3321 4 2216™
2012
Sowing date [A] 17.488 2 23.045™"
Hybrid [B] 10.339 2 13.624™
AxB 1.642 4 2.163™

Note: ***Significant at P=0.1% level,**Significant at P=1% level,
*Significant at P=5% level, ns= non-significant.

Table 2.
The effect of sowing date on the yield (t ha')
(Nagykereki, 2007-2012)
Sowing date
Years
Early Optimal Late
2007 5.681a 6.521b 5.434a
2008 8.409a 8.392a 8.285a
2009 10.758a 11.667a 11.421a
2010 8.028a 9.251b 9.262b
2011 7.526a 11.083b 11.678b
2012 12.533a 10.650b 10.283b

Note: the data indicated by identical letters within one row do not
differ significantly from one another based on the Duncan test.

Figure 2: The effect of crop year on the maize yield
(Nagykereki, 2007-2010)
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CONCLUSIONS

In the average of six years all the three factors
(sowing date, hybrid, crop year) reliably influenced
(P<0.001) the maize yield. Based on the MQ value, the
effect of the year was the most significant, which shows
that from the aspect of the yield the crop years meant
greater environmental variance than the different sowing
dates within the year. The sowing datexyear (P<0.001)
and yearxhybrid (P<0.05) interactions were significant,
whereas the sowing datexhybrid interaction did not
influence the examined parameter.
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