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CONSERVATION TILLAGE AS AN ALTERNATIVE TO TRADITIONAL PLOWING
IN MODERN AGRICULTURE

Y cmammi pozenamymo 6e36i08anvHuii 00poOIMOK IPYHMY AK eQeKmusHy aibmepHamusy
MpaouyiuHitl opanyi 8 ymosax cyuachozo zemiaepoocmea. Ilpoananizoeano ocnosHi nepesazu yiei
MeXHON02Il, 30KpeMa 30epedCceHHs CMPYKMypu IPYHMY, RNIOBUWEHHs DI6HA B0J02U, 3MEHUIeHHs
epo3iuHUX npoyecié ma payioHalbHe BUKOPUCMAHHS eHepeemuyHux pecypcis. Buceimieno ponb
CY4acHOI CibCbKO20CNO0APCHLKOI MEXHIKU Y BNPOBAONCEHHI IPYHMO30epieatoyux mexHoN02Il.

Knrouoei cnosa: 6e3siosanvruili 06poOIimoK Ipywmy, mpaouyiliHa OpaHKa, epo3isi IPYHmMY,
30epexcents 80102U, pOOIOYICMb TPYHMY, PECYPCO30EPeNCeH s, CYUACHA aePOMexHIKdA.

The article considers non-moldboard tillage as an effective alternative to traditional plowing
in modern agriculture. The main advantages of this technology are analyzed, including preservation of
soil structure, moisture retention, reduction of erosion processes, and rational use of energy
resources. Particular attention is paid to the role of modern agricultural machinery in the
implementation of soil-conserving technologies.

Keywords: non-moldboard tillage, traditional plowing, soil erosion, moisture conservation,
soil fertility, resource saving, modern agricultural machinery.

Due to the deterioration of the ecological condition of agriculture, studies and tests of new soil-
protective technologies were conducted in many countries as early as the 20th century. Their basis
consisted of minimizing the number and depth of soil tillage operations, regulating the runoff of rain
and meltwater, and leaving part of the stubble on the field surface in order to increase the soil's
resistance to erosion. However, studies have shown that not all new technologies can completely solve
the problem of the ecological optimization of agriculture. Mechanical tillage, which is the basis of
most agricultural technologies, has a dual impact on the soil. On the one hand, it contributes to the
creation of favorable conditions for plant growth and ensures optimal crumbling and structure of the
cultivated layer. On the other hand, intensive mechanical tillage can lead to the destruction of soil
structure, disturbance of air and water balance, especially when tilling excessively wet or overly dry
soils, as well as to the intensification of the mineralization of organic matter. Thus, depending on the
method, depth, and frequency, mechanical tillage can act both as a factor improving the soil
environment and as a cause of its degradation.

In the cultivation of grain, industrial, and forage crops, most farms seek to optimize costs while
treating the land carefully by applying scientifically based crop rotations, organic fertilizers, soil
protection from erosion, and other important agrotechnical measures. Every year, the issue of
accumulating and conserving moisture in the soil becomes more acute. Under such conditions, soil
tillage plays a leading role both in crop formation and in preserving and increasing soil fertility. Only
through mechanical influence on the soil by the working elements of various machines and
implements can optimal conditions for the development of the root system of cultivated plants be
created and the efficient use of fertilizers and plant protection products ensured. It is known that up to
30-35% of fuel in the technological chain of growing field crops is spent on soil preparation. This is
where a significant reserve for resource savings exists, which, together with the need to preserve soil
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fertility, stimulates the search for alternative technologies instead of traditional plowing [1].

It is generally recognized that plowing, despite its important role in agriculture, is one of the
most powerful factors of soil degradation. In dry years, moldboard technology contributes to
accelerated moisture loss, which leads to a decrease in the potential productivity of crops. In addition,
autumn plowing for spring crops is often complicated by unfavorable weather conditions that force
work to be carried out within limited time periods. For this reason, non-moldboard tillage technology
Is considered a promising alternative to traditional plowing. This method of tillage is becoming
increasingly widespread due to its soil-protective role, lower energy intensity, and high productivity.

The system of non-moldboard soil tillage includes several main technologies, among which
minimal, strip, and zero tillage are distinguished. Minimal tillage (Mini-till) involves shallow soil
loosening with disc or sweep tools with uniform mixing of plant residues with the upper soil layer to a
depth of about 7-9 cm. This method reduces energy costs, preserves soil structure, and increases its
moisture-accumulating capacity. The annual moisture accumulation effect of such tillage can reach
30-50 mm, which is especially important for regions with insufficient moisture.

Another type of non-moldboard tillage is the strip system (Strip-till), which involves vertical
cultivation of individual soil strips to a depth of 15-17 cm, where crops are later sown. This method
combines the advantages of traditional and minimal tillage, since part of the field remains undisturbed,
which helps preserve the natural soil structure and its biological activity.

The most radical form of non-moldboard tillage is the No-till system, or zero tillage. It involves
the complete rejection of mechanical soil loosening, except for the operation of creating a seedbed
during sowing with special direct-seeding machines. One of the basic scientific principles of this
system is the mandatory retention of all plant residues on the soil surface and their uniform
distribution. Plant residues act as a mulch layer that protects the soil from overheating, reduces
moisture evaporation, and contributes to the accumulation of organic matter. The transition to the No-
till technology changes the very philosophy of agriculture, since soil fertility should increase naturally
through the formation of a stable agroecosystem.

Non-moldboard tillage systems are widely used in many countries around the world. For
example, in the United States such technologies are used on approximately 19.7% of sown areas, in
Brazil — 45%, in Argentina — 50%, and in Paraguay — 60%. In Canada this figure is about 60%,
while in Australia it reaches up to 90%. In Ukraine, reliable statistical data are lacking, but it is known
that about 60% of arable land is still cultivated using moldboard plowing. At the same time, Ukrainian
chernozems are considered among the most suitable soils for the implementation of the No-till system

[3].

An important element of non-moldboard tillage is also deep soil loosening with chisel
implements. Such tillage is recommended on soils prone to water erosion, as well as in areas with
temporary surface waterlogging. It promotes the penetration of water into deeper soil layers,
eliminates compaction, and improves the water-air regime. Studies show that replacing plowing with
non-moldboard tillage reduces soil washout threefold and wind erosion by 1.5-2 times. In dry years,
on light soils, non-moldboard tillage increases the moisture content of the fertile layer by
approximately 3%, which positively affects the overwintering of winter crops and increases their yield.

Mulching the soil with plant residues is also of particular importance. Such a mulch layer
improves the physical condition of the soil, increases its microbiological activity, and contributes to
the preservation of humus. Plant residues covering the field surface protect the soil from overheating
during dry periods and reduce moisture losses. Studies show that the drier the growing conditions, the
greater the advantage of non-moldboard tillage compared to traditional plowing.

In modern agriculture, the improvement of machinery for non-moldboard tillage also plays an
important role. For example, the German company Kockerling has specialized in the production of
machines for such technologies for more than 50 years. One of the well-known implements is the
VECTOR cultivator, which combines the functions of a cultivator and a deep ripper. The tines of the
implement are arranged in four rows, ensuring high-quality soil mixing and uniform distribution of
plant residues. The frame structure is very strong and can withstand high loads when working at high
speeds. Double springs with a release force of up to 700 kg are installed on the tines, ensuring stable
maintenance of the set tillage depth.
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The cultivator is equipped with a hydraulic adjustment system that allows the working depth to
be changed directly from the tractor cab. The double STS roller ensures high-quality soil
reconsolidation, crushes clods, and levels the field surface. Due to the high frame clearance, the
implement can operate in fields with a large amount of plant residues without clogging the working
elements. In addition, the cultivator can be equipped with systems for applying mineral fertilizers or
sowing cover crops, which allows several technological operations to be performed in a single pass.

Practical experience of farms demonstrates the effectiveness of using such implements. For
example, in the farm POSP “im. Ivana Franka”, the VECTOR cultivator is used for primary soil
cultivation after harvesting grain crops. The implement cultivates stubble to a depth of 5-8 cm, which
allows moisture to be retained in the soil and stimulates the germination of volunteer plants. After
harvesting corn, the implement simultaneously cultivates the soil and applies fertilizers to a depth of
15-20 cm. Due to its design features, plant residues are evenly mixed with the soil throughout the
entire working depth, which promotes the activity of soil microorganisms and improves soil structure
[2, c. 31].

Thus, non-moldboard soil tillage is an important direction in the development of modern
agriculture. It allows reducing energy and fuel costs, preserving soil moisture, decreasing erosion
processes, and increasing soil biological activity. The application of such technologies contributes to
improving soil fertility and ensuring more stable crop yields. For this reason, non-moldboard
technologies are gradually becoming an effective alternative to traditional plowing and an important
element of the sustainable development of agricultural production.
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HIATPUMKA KOMAHJIHOI'O AYXY B CIIOPTI

V' pobomi pozensnymo ocobaueocmi opmyeaHus KOMAHOHO20 OVXY V CHOPMUBHOMY
konekmusi. Ilpoananizoeano ponv 32ypmoeanocmi, 63a€MOOII MidC CNOPMCMEHaMU, epexmusHoi
KOMYHIKayii ma po3nodiny poiei y kKomanoi. BusHaueno oCHO8HI hakmopu, wo 6niueardms Ha piéeHs
KOMAHOHOI €OHOCMI, a4 MAKoJC 3HAYEHHA OIANIbHOCMI MmpeHepa ) CMEOPEHHI NO3UMUBHO20
ncuxonoeiunozo knimamy. OKkpemy y8azy npuoiieHo 36 3Ky Midc pieHem 32ypmosanocmi KOManou ma
pesyromamamy il BUCMYNIB y 3MASAHHAX, A MAKOAIC MEMOOaAM KOMAHOOYMBOPEHHS, WO CNPUSIOmb
RIOBUYEHHIO eheKMUBHOCMI CNIbHOT QiIbHOCII CHOPICMEHIS.

Knwuogi cnosa: komanonuii 0yx, 32ypmosanicmes KOMaHOU, CHOPMUGHULL KOJIEKMUB, 83AEMOOis
CROPMCMEHNIB, KOMYHIKAYIS, KOMAHOOYMEOPEHHS, CNOPMUGBHA NCUXOLO2IA.

The paper examines the formation of team spirit within a sports team. The role of cohesion,
interaction between athletes, effective communication, and role distribution within the team is
analyzed. The main factors influencing the level of team unity are identified, as well as the importance
of the coach’s role in creating a positive psychological climate. Special attention is paid to the
relationship between team cohesion and competition performance, as well as to team-building
methods that improve cooperation and the effectiveness of joint activities among athletes.
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