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Abstract: The examination of new soil use methods startetBi’, at the University of Debrecen CAAES
RISF Karcag Research Institute. Our goal was tegueor reduce the soil degradation processes inaga

A lot of areas in this microregion are occupiedthy “minute soils“, which can be characterized byeay
short period for optimal cultivation due to theimfavourable hydrological features and heavy textArey
tillage operations applied out of this optimal pdrinvolve the risk of soil degrading effects. Thanmulative
effect of the past improper operations has resuttédrmation of a physically degraded and dustyivated
layer. The consequences of the structural degm@datf the soil: unfavourable hydrological features,
decreased nutrition supply capacity, moderatedahiofogical activity effects of soil protective tuktion
technologies — involving direct seeding and residu@nagement — on the soil, crop and economy of
production are examined in a multiple long-ternidfiexperiment on a heavy textured soil. . The clkarig
quality and quantity of the organic material of thal (humic matter) are monitored through labamato
examinations According to the research achievenaritse first thirteen years of the experiment éipplied
treatments have not always significantly influentieelyield of the indicator crops (maize, wintereah peas,
canary-grass), but considerably decreased the yenergsumption and costs of cultivation. The sailicture
and the soil organic substance improved.
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Introduction

Two of the major elements of sustainable develognerHungary are the rational
utilization, protection and maintenance of theusadnd versatile functions of our soil
stocks, as well as the preservation of our surtaueg subsurface waters. This is the
common task of environmental protection and agmncal (Varallyay, 1996). Any soil
cultivation or sawing methods can be considerethaslement of conservation tillage
that results in more than 30% of crop residues mema the soil surface for soil
protective reasons. In EU-countries methods withemik turning (non-ploughing) are
classified as conservation tillage. The wide sprefaithese techniques was aided by the
increase of soil erosion damages and the requiretoetecrease the soil water losses.
In order to reach these goals, several soil cultwaand sawing methods can be
applied: no-tillage, slot planting, strip tillagddge tillage, non-turning systems like
chisel system, disk system, rotary tillage syststubble mulch system. The Hungarian
situation slightly differs from the internationaln® regarding the perception of
conservation tillage, as mainly the energy- andt saving requirements were the
motors of the change in the soil cultivation systeffwo thirds of the carbon content of
the organic materials getting into the soil by wlibing it is emitted as carbon-dioxide
into the atmosphere thus increasing the global wayntBirkas, 2002). The organic
material content of the soil has to be consideedrae of the most important carbon
stocks that influence the carbon-dioxide and methaontents of the atmosphere.
Conservation tillage methods, especially directdseg increase the carbon storage
capacity of the soil, enrich it with organic magési Soil cultivation conduces to the
better aeration, hence the faster microbiologieslodnposition of soil organic matters.
As the result of decomposition, high amount of,@0generated that contributes to the
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global climatic change (CTIC study). The researults and practical experiences of
the last few years prove that conventional soilication methods and their tools cannot
meet the requirements of sustainable agricultucdl wtilization in case of heavy
textured soils of the Great Hungarian Plain. Thénmeason of this is the presence and
speed-up of the soil degradation processes (steuctegradation, dusting, compaction,
wind erosion). During our research work we coulst jpartly answer these questions, as
the self-controlled mechanism of the decreased laad disturbance of the soil
appearing in almost each element of the plant mtiolu technology reaches such a
degree that can be detected in the increase oddihdertility only after 10-15 years.
That is why such research studies have to be lmaséahg-term experiments.

Materials and methods

Location of the experiment: 16 ha plots with meadiwrnozem soil on the territory of
the Karcag Research Institute. The treatments agr®llows: conventional tillage on
3.5 hectares and soil protective reduced tillaget®® hectares. The main goal of the
soil cultivation experiment set in 1997 was to deiae the application possibilities and
the efficiency of the applied reduced tillage systeéhat can stop the physical
degradation of the soil. The tractive power demahthese tools is measured with the
permanent detection of the GPS co-ordinates opthieng tractor. The data processing
was done with software that can handle GPS datalte® organic carbon content of the
samples was determined by the Tyurin method. Fnastof the humic substances and
humus quality were examined according to Kononord HBargitai (Kovacs et al.,
2010). The effect of the changes in the soil stmecaind the soil cultivation system on
the carbon-dioxide emission of the soil has beedistl since 2004. The plots of this
experiment provide good opportunity to measure @@®@,-emission from the soil
(Zsembeli et al., 2005). Soil moisture content éssary for the evaluation of GO
emission results and soil compaction) was deterniyegravimetric method.

Results and discussion

After processing the data bases of the measureseeiet it was proved that the tractive
power demand of plough and disc representing cdiorel tillage is very high, it can
be as high as 80 kN in the case of ploughing. Nbetass, we measured higher tractive
power values when Disk Ripper was used, if compavéll disc application. These
results can be cozening as the moving speed ofwbetractor-tool connections was
almost the same, contrary to the fact that the Digkper is heavier with its ripper
shanks behind the disc gangs. Furthermore, the duglity and even work of the Disk
Ripper must be emphasized and also the fuel contsmmpas lower when this tool was
used. While ploughing, the high horsepower tractometimes lost some speed,
contrary to the fact that it has high performaneserves, some slip often occurred. In
this case the even moving speed needed for théoons, high quality soil work could
be maintained only by changing to lower gears.

All these are well demonstrated in the data baseefmeasurement series, the tractive
power demand values moving hectically up and dawdicate the performance lost of
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the tractor very well. In case of Disk Ripper apation, the curve is more even, slip
seldom occurred during the measurements. Takinthedle into account and analysing
the fuel consumption data, the advantages of thécagpion of Disk Ripper are obvious.

We have established that the Disk Ripper can bsidered as the basic tool of primary
tillage of the new, conservation tillage methodsl aan fully substitute plough and

heavy discs applied in conventional tillage. Bas#d our measured data it can be
concluded that the tractive power demand of DigpRr is only 35% of the tractive

power demand of the plough, while 38-40% of the diable 1).

Table 1.The tractive power demand of the investigatedstool

Volume of cultivated soil  Average tractive Specific tractive
along 1 m length (M power demand (kN)| power demand (kN)
Plough RW Kondor 6/5 0.5625 80 142.22
Disc IH-6.6 1.296 70 54.01
JD-510 Disk Ripper 0.95+0.57=1.52 30 19.73

The organic carbon content of the soil samples @frithe isolated fractions of humic
matter. In theTable 2.can be seen there was no significant differented®n the total
amount of organic carbon of the soils cultivatethwdifferent tillage systems.

Table 2.0rganic carbon content of the different fractions

Conventional tillage — CT (m/m) 9 Reduced tilladgeT (m/m) %
Total Organic Carbon 2.18 2.11

Figure 1.shows that the ratio of extinction of the NaF a¥aOH extracts (humus
stability number) at different wave-length was #igantly higher in the case of the
reduced cultivation.
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Figure 1.Effect of cultivation on the Ext. NaF/Ext. NaOHicaof humic acids

Figure 2. shows the C@emission values determined for the treatmentshef oil

tillage experiment in 2009. Three measurement dates indicated, the first
measurement was done after the harvest and bédfereelevant tillage application. In
July, a higher emission was detected in the redillege system. In August, the
measurements were done after the tillage applitafibis period was very dry{gure

3) and that could explain the very low g@mission values. The meteorological
conditions and also the emission levels were siniilaSeptember. Of course, the
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shortness of the investigated period does not allswo conclude general conclusions,
but there is no doubt that we have gained remagkadsults about the correlation
between the soil status and the £mMission from the soil. Experimental data provided
information about the length of the time period wi@&0, emission increasing effects of
soil cultivation are observable.
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Conclusions

After processing the measured data it can be éstiebl that there was a big difference
in the pulling resistance of the machinery appliedconventional and conservation
tillage. As the number of tillage operations is muower in case of conservation
tillage, the soil compaction caused by the mackirger well as fuel consumption are
lower resulting in decreased environmental loasvelocosts and labour use (higher
profitability). Analysing the amount and fractional compositiontleé soil organic
matters we found that reduced tillage producednareased ratio of the stabile humic
materials that bound to the soil minerals takingt pa the formation of a more
favourable soil structureBased on our results it can be concluded thaappdication

of reduced cultivation supported the soil in apptoag its natural equilibrium state that
manifested in the investigated factors of the sailbon cycle. Under favourable soil
moisture conditions, microbiological activity (imdited by the level of C@emission)
was increased where conservation tillage systemappBed, that can be the results of
the decomposition of crop residue that remainetherexperimental site.
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