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TECHNOLOGICAL MEASURES BIOLOGIZATION INFLUENCE ONTO
PRODUCTIVITY OF WINTER WHEAT AT CROP SHORT-TIME ROTATIONS
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Presented are the effectiveness studies results on using different
predecessors, spring fertilization (Ngs) and the main tillage systems for winter
wheat at crop short-time rotations.
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Introduction. Organic agriculture, namely arable farming, must support and
strengthen the health of soil, plants, animals, people and the planet, integrally and
in full scope, with the account to the living ecological system cycles such
improvement never interfering nor involving the system’s disfunction but aimed to
protect the ecology and environmental balance, the health of present and future
generations.

Along with biological agents main tillage represent an effective factor in the
compound density of the soil, since the mechanical treatment main task is to create
such a soil composition, which would contribute to favorable growth and
development of crops [6].

The established content in water-resistant aggregates was higher with
plowing green mass of winter rye and clover - respectively 71.1 and 67.7%; being
slightly below when fallow making manure - 66.8%, while at control area under
oats crops (unfertilized fallow) it was 58.6% [1].

One of the main reasons for the need of alternating single-species crops in
the rotation is that they do significantly differ in consuming nutrients from the soil
and this agriculture basic principle is an important agro-technical tool of obtaining
high and stable yields. [2].

The advanced economies’ practice shows that in different soil and climatic
zones the manure or compost additives at doses of 30-60 t/ha is the main mean for
obtaining high and stable yields. However, these recent years, the manure is in
short supply and there arises a problem of finding other sources of organic matter
to be introduced into the soil [5]. The use of green manure crops can increase soil
organic matter, humus, nitrogen in the soil, improves the soil agrophysical
properties [4].

Zonal tillage systems should be moisture-accumulating and ensure high
efficiency of the precipitation intake by the plants. The tillage systems’ key
bottleneck relates to their inadequacy to the regional arid conditions [8] .In the
same time a large number of published works do note the positive impact onto



yields of such biologization methods as the use of green manure crops and binary
crop. [3]

The fallow field’s positive influence in the following year reveals mainly in
the weeds reduction, as well as increased moisture reserves [7].

The purpose of study. Researching the effect of different tillage systems
and the technological measures’ biologization for short-time crop rotations with
various fallow species (black, cropped, sidereal and peas for grain) onto efficiency
and quality of winter wheat fields in Southern Ukraine steppes .

Study methodology.

In the experiment the Shestopalovka winter wheat was sown with a seeding
rate of 4.5 million. pcs. seeds per 1 ha

The experimental series was laid in a 4-fold repetition. The accounting plot
area: 100 m”.

The experimental series’ setup.

Factor A: primary tillage systems in crop rotation: (muck at control plot,
combined, subsurface, small fraction).

Factor B: different fallow types: (black, sidereal (winter vetch), sidereal
(peas + mustard) and peas for grain).

Factor C: spring creep-feeding with nitrogen fertilizers: with (Ngs) fertilizing
and without additives.

The results of research. In the context of 2013-2014 agricultural year we
have experimentally found a certain effect produced by elements of biologization
and various primary tillage systems in short-time crop rotations at the Southern
Ukraine steppes zone. The lowest average yield of winter wheat in the experiment
amounted to 1.80 t/ha on the background of small primary tillage in peas-involving
crop rotation without fertilization and 2.49 t/ha on the spring fertilization
background (Table 1).

Table 1
Influence of tillage systems and predecessors onto winter wheat yield in short-
time crop rotations t/ha (2014)

Predecessor (factor B)
Tillage e

syste%ns (factor Fertilization 21?5\1; Sidereal Sidereal Peas | AVerage

A) (factor C) (control fallow fallow (peas+ | for mean

plot) (winter vetch) | mustard) grain

muck (control | With fertilizers 2,71 2,65 2,41 2,17 2,48

plot) Without fertilizers| 3,55 3,34 2,78 2,81 3,12

Combined With fertilizers 2,45 2,76 2,14 2,09 2,36

Without fertilizers 2,86 3,16 2,54 2,42 2,74

Subsurface With fertilizers 2,35 2,65 2,08 2,12 2,30

Without fertilizers 3,23 3,19 2,74 2,31 2,87

Surface tillage With fertilizers 2,22 2,74 2,19 1,80 2,24

Without fertilizers 2,68 2,93 2,51 2,49 2,65

Average 2,76 2,93 2,42 2,28 2,60

HIPys tha:A =0,21 ;B =0,21 ;C=0,15;AB =0,42;AC = 0,30;BC = 0,30;ABC = 0,60




The green manure use at field crop rotations (winter vetch) gave at our
experiment the winter wheat grain yield average increase for all primary tillage
systems by 0.17 t/ha, when compared to black fallow. Moreover, applications of
nitrogenous fertilizer (Ngs), provided a steady rise in the winter wheat yield for all
tillage systems in average, by 0.07 t/ha. In green manure crop rotation (peas +
mustard) the winter wheat grain yield decreased by 0.34 t/ ha, and case of peas,
respectively, by 0.48 t/ha compared to fallow. However, compared with green
manure crop rotation (winter vetch), the above-mentioned rotations give a lower
indexes: by 0.51 t/ha and 0.65 t ha respectively.

Studying the primary tillage systems’ effect on the winter wheat
productivity we noted in the experimental series its growth with black fallow
combined to moldboard tillage systems, the yield being 3.55 t/ha on the
background of spring fertilization. The combined tillage systems use resulted in the
yield decrease of 0.23 t/ha, the subsurface system lowered result for 0.55 t/ha, and
small fraction system - for 0,48t/ha.

For sidereal fallow (vetch winter) the winter wheat greatest grain yield was
obtained with moldboard tillage systems - 3.34 t/ha with yield fluctuations between
2.93 and 3.19 t/ha for shallow subsurface and plowless farming systems. The
combined system of tillage in crop rotation variance gave an intermediate value:
3.16 t/ha.

The greatest winter wheat productivity after the green manure fallow (peas +
mustard) was obtained from subsurface tillage and moldboard tillage systems,
respectively: 2,74 - 2,78 t/ha, whereas the variances with the surface tillage and
combined shallow tillage systems were inferior to the subsurface and moldboard
tillage respectively by 0.20 - 0.23 and 0.24 - 0.27 t ha.

Significantly less than the winter wheat yields were results obtained in the
experiment of peas-to-grain crop rotation where average yields were inferior (for
all tillage systems) to the black fallow variance: without fertilization by 0.39 t/ha,
and when fertilizers added, by 0.57 t/ha. At the same time, there was a decrease in
the winter wheat productivity compared to green manure fallow (peas + mustard)
respectively by 0,16 - 0,13 t/ha, and the green manure fallow (winter vetch) by
0,66 - 0 64 t/ha

The systems of combined and surface tillage applied to peas-and-grain
rotation gave the lowest levels of grain yield, respectively without fertilizing -
2,09-1,80 t/ha and 2.42 -2, 49 t/ha with fertilizers. However, it should be noted that
such rotation variance with the subsurface soil treatment (fertilizers not introduced)
gave a slightly greater winter wheat efficiency: 2.12 t/ha and, when fertilizing, the
result was contrary, lowered; 2.31 t/ha as compared to the variance of tillage
combined system in green manure fallow crop rotation (peas + mustard), where its
productivity was respectively 2.08 - 2,74t/ha.

Conclusions. The effected research results serve in basis to conclude the
following with preliminary hypothesis formulation: considering the 2013-2014
agricultural year, situation, the use of black and green manure fallow (vetch
winter) for short-time crop field rotations ensured the winter wheat yield growth on
the background of spring feeding by 0,44-0,51 and 0,57-0,64 t/ha, respectively,



compared with the sidereal fallow (peas + mustard) and peas-to-grain rotation on
average for all tillage systems.

Analyzing the effect of different tillage systems in the main crop rotations,
we can determine the tendency of growth in winter wheat productivity on a
background of moldboard tillage with spring fertilizing (N85), where the highest
average grain yield in all crop rotations has been obtained: 3.12 t/ha.

The winter wheat crops spring fertilizing with the norm (Ngs) provided in
this experimental series the increase in average grain yield for all tillage systems
from 0.44 t/ha in the green manure fallow rotation (winter vetch) to 0.65 t/ha in
the black fallow rotation. The yield increase in crop rotations with green manure
fallow (peas + mustard) and peas only had an intermediate value.

References

1. Berzin A.M, Sinitsyn Yu.N, Polosin V.A, Effect of different fertilizer
systems in row crop system rotation onto agrophysical properties of leached black
earth and crop production [Text] / A.M Berzin, Yu.N Sinihin, V.A Polosin //
Bulletin of TSHA. - 2000 - Vol. 1. - P. 23-35. (In Russian).

2. Dontsov A.F. Study of doses and techniques for winter wheat early spring
feeding on ordinary black earth [Text] /A.F. Dontsov, A.N. Esaulko, M.S. Sigida,
D.A Shevchenko // Agrochemical Bulletin. - 2012. Ne 6. - p. 22-25. (In Russian).

3.Dudkin V.M, V.T. Lobkov Biologization of agriculture: basic directions
[Text] / V.M. Dudkin, V.T. Lobkov // Agriculture. - 1990. - Ne 11. - p. 43-46. . (In
Russian).

4.Zezyukov N.I, Dedov A.V. Role of crop residues, straw and green manure in
the reproduction of black earth fertility [Text] / N.I. Zezyukov, A.V. Dedov //
Irrigation and Water Management. - 1991. - Ne 12. - p. 44-46. . (In Russian).

5. L.G.Komarevtseva Fertilizers’ influence onto soil microbial activity and
humus fractional composition [Text] / L.G. Komarevtseva // Proceedings of the
44th International Scientific Conference of Young Scientists and Specialists
"Integrated use of chemicals in adaptive landscape agriculture " (22-23 April
2010). M. - 2010. - p. 132-136. . (In Russian).

6.Muhortov, S.Ya. Change of fertility some factors defining yield at primary
tillage, and productivity of barley [Text] /S.Ya. Mukhortov. Voronezh: Voronezh
agricultural Inst - 1985 — 11p. . (In Russian).

7.Smirnova, S.I. Dry winds in the Lower Don and the North Caucasus steppes
[Text] / S.I. Smirnova. - Leningrad: Gidrometeoizdat - 1976 — 140p. (In Russian).

8.Shuvar I.A. Agro-ecological basis of high-yield field crops growing in
biological agriculture crop rotations: Recommendations / [.A. Shuvar, S.V, Begej,
ZM. Tomaszewski, M.I. Andrushkiv, A.M. Shuvar, 1.M/ Stefanyshyn, I.D.
Mizernik, B.M. Ivanitskii, I.T. Misaki, G.M. Ivanyshyn. - Lviv: LDAU - 2003 —
35p. . (In Russian).



ABSTRACT

E.A. Yurkevich, C.C. Sokolov, V.G. Druziak, Q.T. Al-Janabi. Technological
measures biologization influence onto productivity of winter wheat at crop short-
time rotations. Presented are the results of studies on the effectiveness of primary
tillage, spring fertilization and winter wheat under predecessors. It was found that
under the conditions of the 2013-2014 agricultural year the use of black and green
manure (winter vetch) fallow at short-time field rotations ensured the growth of
winter wheat yield on a background of spring feeding by 0,44-0,51 and 0,57-0,64
t/ha, respectively, compared with the sidereal fallow (peas + mustard) and peas
grain, result averaged for all tillage systems. The tendency of winter wheat yield
growth on the background of the spring fertilizers feed (Ngs) and moldboard tillage
system, gave the highest average grain yield of all predecessors - 3.12 t/ha.
Keywords: winter wheat, predecessors, primary tillage, fertilizer.

AHHOTALIUA

E. A. Opkesuu, K.K. Cokonos, B.I'. Jl[pysvsax, K.T. Anv-/xncanabu. Bauanue
Ouonozuzauyuu  MexXHON02UYECKUX MEPONPUAMUIL HA  NPOOYKMUEHOCHLb
RUICHUYbL O03UMOIL 6 KOPOMKOPOMAUUOHHBIX cegoodopomax. [Ipedcmasnenvi
pe3yibmamsl UCCIe008AHULL NO U3VYEHUIO 3¢hghekmusHocmu cucmem OCHOBHOLL
0Opabomku nousvl, 6eceHHell NOOKOPMKU U NPeOueCm8eHHUKO8 NOO NUEHUYY
osumyro. Yemanoaneno, umo 6 ycnogusx 2013-2014 cenvcroxozaiicmeenno2o 200a
UCNONb306AHUEe  YEPHO2O U CUOEpANbHO20  (8uKa  03uMas) napos 8
KOPOMKOPOMAYUOHHBIX NOJIEBbIX Ce80000pOomax 00ecneduno pocm yporcatHoCmu
nuieHuysvl 03uMoll Ha goue gecenHeli nookopmku Ha 0,44-0,51 u 0,57-0,64 m/ea
COOMBEMCMEEHHO NO CPABHEHUIO C CUOEPATbHbIM NApoM (20pox-+eopuuya) u
20POXOM HA 3€PHO @ CPEOHeM No 6ceMm cucmemam oopabomku nouevl. Ommeuena
MEHOeHYUsL POCMA YPOICAUHOCMU 3€PHA NULeHUYbL O3UMOU HA (POHe eeceHHell
niokopmku (Ngs) u cucmemvl omeanbHoUu 00pabomxu nousvl, 20e Obll NOJY4eH
CaMblLL 8bICOKULL CPEOHULL YPOHCAll 3epHA NO 8ceM npedulecmeeHHukam - 3,12 m/za.

Knwouesvle cnosa: nwenuya o3umas, npeowecmeeHHUKY, CUCTEMbL
OCHOBHOUL 0OPabOMKU NOUBbL, YOOOpeHue.

AHoOTaLA

€.0. Opkesuu, K.K. Cokonos, B.I. Jlpyz’sax, K.T. Anv-Icanabi. Bnue
MEXHON02IYHUX  3aX00i6 HA  NPOOYKMUGHICIMb  NWEHUUI  03UMOi Yy
Kopomkopomauyinnux cieosminax. Ilpeocmasneni pesynomamu 00CRIONCEHbL 3
BUBUEHHA eheKMUBHOCMI CUCMEM OCHO8HO20 00OpOOIMKY IPYHmMY I NOnepeoHuKis
nio  nweHuyro  o3umy.  Bcmawoseneno, wo 6  ymosax  2013-2014
CIIbCLKO20CN00APCbKO20 POKY, 3ACMOCYBAHHS YOPHO20 1 CUOEPATbHO20 (8UKA
o3umMa) napie 'y KOpOMKOPOMAYIUHUX NOJNbOGUX CIBO3MIHAX 3a0e3neyuio
3POCMAHHS 8POAHCAUHOCIT NULEHUY] 03UMOI 3 8eCHAHUM niddcusieHuam Ha (,44-
0,51 u 0,57-0,64 m/eca 6i0noGiOHO Yy NOPIGHAHHI 3 NAPOM CUOEPATbLHUM



(copox~+eipuuys) i 2opoxom Ha 3epHO, 8 cepeOHbOMY NO 8CIX cucmemax 0opooOimKy
Ipynmy. Biomiuena menoeHyia 3p0CMAaHHs YPOICAUHOCMI 3epHA NUEHUYT O3UMOL
Ha oni ecHsaHo20 nidacusnents (Ngs) | cucmemu noauyeso2o 0opobImKy IpyHmy,
Oe 6y8 OMpUMAHUll camuti 8UCOKULL 8POJIcall 3epHA No BCix nonepeonuxax - 3,12

m/2a.
Knwouosi cnosa: nuwenuys o3uma, nonepeoHuKu, CUCmMeMu OCHOBHO20

00pOBIMKY TPYHMY, YOOOPEHHA.



