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BASIC TILLAGE AS AN ELEMENT OF THE TECHNOLOGICAL
PROCESS OF GROWING CORN FOR GRAIN

Rudnyk 1.M., PhD candidate Doctor of Philosophy

Yurchenko S.O., Associate Professor of the Department of Breeding, Seed
Production and Genetics, Candidate of Agricultural Sciences, Associate
Professor

Mykhailenko H.H., Specialist of the International Relations Office, Teacher in
the department of providing adult education and innovative development

Poltava State Agrarian University

Grain corn is one of the intensive crops that requires a scientifically sound
systematic approach. Over the last decade of grain corn cultivation, there has been a
significant increase in yields compared to other crops in Ukraine. A significant
increase in yields is primarily due to advances in breeding and seed production that
have steadily promoted corn A crucial role in increasing yields belongs to the latest
breeding and seed production technologies that have purposefully promoted corn
higher and higher in the ranking of the most profitable crops [5].

When growing corn, it is necessary to take into account its biological
characteristics, requirements for soil and climatic conditions, and the ratio of crops in
the crop rotation [1].

An important task today is to increase corn vyields by developing and
implementing less energy-intensive and more soil-protective agrotechnical and
biological measures. According to some scientists, the impact of basic tillage on crop
yields is 7,5-17,4%. However, it is one of the most energy-intensive and important
processes in crop production. On average, soil cultivation accounts for 40% of energy
and 25% of labor costs of the total amount of field work [4].

Most often in our country, soil cultivation for corn is carried out in one of three
variations: plowing, chiseling or disking. Plowing is carried out in the fall,
immediately after harvesting the predecessor, to a depth of 25-33 cm. This cultivation
option has a number of advantages, which are as follows:

-improvement of agrophysical properties of the soil.

-In the case of sufficient moisture supply in autumn and winter, it improves the
accumulation and storage of moisture in the soil from precipitation and after
snowmelt

-improves the phytosanitary condition of the soil by plowing in the seeds of
weeds, pathogens and pests.

However, in regions with insufficient or excessive moisture supply, this
measure will lead to moisture loss or excessive moisture accumulation, respectively.
Also, rotary plowing is harmful to soil microflora, because in this case aerobic
microorganisms are exposed to an oxygen-free environment, and anaerobic
microorganisms to an oxygen-free environment, which is detrimental to both.
Another negative consequence of plowing is the appearance of plow soles.
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The main advantage of chiseling (deep loosening) is the destruction of the plow
sole. In addition, in the case of chiseling, the bulk of the crop residues remain on the
surface of the field, which allows for additional moisture retention and accumulation
in the topsoil. Therefore, this type of cultivation is better to choose in regions with a
moisture deficit. In most cases, deep loosening for corn is carried out to a depth of
30-45 cm.

Before sowing corn, the soil is disked to a depth of 6-20 cm in the spring, using
heavy disk harrows. This ensures partial mixing of the soil, destruction of weeds and
destruction of clods. Such tillage is best after stubble cultivation. It is also often used
on farms that for various reasons did not have time to prepare the soil in the fall and
had little time for plowing or chiseling in the spring [2].

Numerous studies have been conducted in Ukrainian research institutions on
the effectiveness of moldboardless tillage in the technologies of growing denticulate
and flinty subspecies of corn using flat-cutting and chiseling tools. In long-term
(1985-2005) stationary experiments in the Steppe and Forest-Steppe zones [7],
replacing plowing by 25-27 cm with flat-cut tillage to the same depth did not
adversely affect the agrophysical properties of the soil and the yield of corn grain.

Replacing plowing with moldboardless tillage led to a decrease in corn grain
yield in experiments at the V.Y. Yuriev Institute of Plant Production [1].

The average yield of corn grain decreased by 0,29 t/ha when plowing was
replaced by 25-27 cm of flat-cut tillage at the same depth in field experiments
conducted at the Kirovograd Experimental Station [2]. The main reason for the
decrease in yield is an increase in weed infestation.

The results of a stationary field experiment at the Institute of Agriculture of
Western Polissya of the National Academy of Agrarian Sciences of Ukraine showed
that the yield of grain corn depended on fertilization and tillage systems, namely: the
moldboardless tillage system by 6-8 cm and the variant without straw under different
tillage systems were inferior to moldboard and shallow tillage by 10-12 cm when
using straw in the fertilization system. Among the possible reasons for this
phenomenon, the most likely is an increase in weed infestation of crops under disking
as a result of localization of weed seeds in the upper soil layers.

For example, the most effective tillage systems for corn for grain were shelf
tillage by 20-22 cm and shallow tillage by 10-12 cm with different use of straw,
which provided yields of 10,99-11,47 and 10,81-11,74 t/ha [3].

The choice of soil tillage for corn sowing depends on the cultivation
technology, the selected hybrid, predecessor, seeding rate, protection system, mineral
nutrition, soil and climatic conditions, and the equipment available on the farm.
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Ilonmaescvkutl OepatcasHutll acpapHull yHisepcumem

Cy4acHi T€XHOJIOT1i BUPOIILYBaHHS 3€pHOO000BUX MOBHUHHI OyTH OPIEHTOBaHI
Ha MaKCUMaJbHE BUKOPUCTAHHS 010JI0TTYHOTO MOTEHITIATy MPOIYKTUBHOCTI, a TAKOX
Ha YMOpaBIiHHI BCIMa MpoIecamu, 10 3a0e3MeuyloTh BUCOKY MPOIYKTHUBHICTH Ta
skicTh 3epHa. KBacons 3Buyaiina (Phaseolus vulgaris L.) cepen 3epHo6000BUX 01HA
3 HAWIIIHHIIIMX TPOOBOJIBUUX KYJIbTYp [1].

['pynTOBO-KIIMaTHuHI YMOBH JlicocTeny YKpaiHu € CIPUATIUBUMH I POCTY
1 PO3BUTKY IIi€l KyJIbTypU. 37aBHA KBacojs Oylia TPaAUIIIHHOIO KYyIbTypoOK B
VYkpaiHi, ajie He Majla LIMPOKOTO PO3MOBCIOIKEHHA. TpuBanuii nepion Oyyu BIACYTHI
BHCOKOBPO>KaifH1 COPTH, 110 MPUAATHI 10 MEXaHI30BaHOTO 30upaHHs. Bukopucranus
MOXJIMBOCTEH OloyioriyHOT a30Tdikcalii B HEIOCTaTHIX o0csirax CTpUMYBAJIO
BHUPOIIYBaHHS KBAacoJli y BHPOOHMYMX YMOBax Ta CIPHSUIM BHPOIIYBAaHHIO B
HE3HAYHUX 00CsTrax Ha MPUCaTUOHUX TocToaapcTBax [2].

["'0710BHOIO 03HAKOI0, IO JIIMITYE BUKOPHUCTAHHSI COPTIB KBAacoJi 3BUYANHHOI y
BUPOOHMIITBI € TPHUAATHICTH JJAHOI KYyJbTYpH JIO MEXaHI30BaHOTO 30MpPaHHS.
IIpugaTHiCT, KBacoji 3BHYAMHOI JO MEXaHI30BAaHOTO 30HMpaHHS 3aJCKHUTh BiJ
MPUAATHOCTI POCIWH JI0 TPSIMOTO KOMOaiiHyBaHHs, a HACIHHA — J0 OOMOJIOTY.
Bincranp Bij MOBEepXHI TPYHTY /10 HIKHIX KIHYHMKIB 6001B Mae OyTu He MeHIIe 6 cM,
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