CROP PRODUCTION

3a CTBOpPEHHS ApaxknpyBasibHOi 060/10HKK Macoto 150 Ta
200% KinbKicTb HacCiHHS dpakuii MeHwe 1,2 MM 3MeHLnnocs
BianosigHo - a0 17,11a6,3% aboB 2,1 1a 5,6 pa3n nopiBHSHO
3 Macot gpaxe 100%. binbwe chopmyBanocs i KpynHiworo
HaciHHA dpakuin 1,2-1,5 mm 1a 1,5-1,7 MM. MNpuK uboMy 3a
Macu o6onoHkn 150% Big HaciHHS dpakuii 1,2-1,5 mm 6yno
6inbwe - 43,0%, a dpakuii 1,5-1,7 MM — meHwe 27,8%. 3a
Macu 06onoHkM 200% HaBnakM HaciHHSA ApibHiwoi dpakuii
1,2-1,5 MM 6yno mMeHwe - 20,0, a kpynHiwoi 1,5-1,7 MM
6inbwe - 46,2%. 3a Takoi Macu 06onoHKM Apaxe binblie
6yno HaciHHSA KpynHiworo 3a dpakuito 1,5-1,7 MM, HaBiTb
12,3% 6yno HaciHHA kpynHiworo dpakuii 6inbwe 2,0 MM.

BucHoBkW. [IpaxxyBaHHS HacCiHHS LMKOPIi0 KOpeHenia-
Horo 3abe3neuye icTOTHe 36iNblIeHHS MOro po3MipiB SK 3a
AiaMeTpoM, Tak i 3a TOBLWWHOW. ONTUManbHUM € hOpMyBaH-
HA 060/M0HKM Apaxe Macow 100% Big Macu HaciHHS, WO
3abe3neyye OTpUMaHHS APa>KOBAHOr0 HACIHHSA 3 BUPIBHSAHICTIO
87,2% dpakuii giametpom 1,5-2,5 mMM. Ane, HaBiTb 3a Ha-
HeceHHs 100% ApaxupyBanbHOi CyMilli Ha HaCiHHS LMKOPIto
KOpeHeniAHOoro 3i CXOXiCcTio A0 ApaxyBaHHA 95% B cepea-
HbOMY 3@ COpPTaMW iCTOTHO 3HWXYBAJINCS MOPIBHAHO 3 KOH-
TpofieM MOro eHepris npopoctaHHs (Ha 7%,) Ta CXOXiCTb
(Ha 5%). 36inbleHHs Macu ApaxupyBanbHOi 060M0HKM A0
150-200% Ui NOKa3HMKM iCTOTHO 3MEHLUMINCA K MOPIBHAHO
3 KOHTPOJIEM, TakK i 3 APa)KOBaHUM HacCiHHSA, Ae Maca Apaxe
6yna 100% Big Macu HaciHHS.
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METHODS OF REGULATION
OF THE PRODUCTION PROCESS
IN BUCKWHEAT CROPS

Abstract. The problem of increasing buckwheat grain production as an extremely valuable cereal crop is now very important.
Changeable harvests of this crop are due to the fact that on the one hand, buckwheat reacts rapidly to changing weather
conditions, on the other, there is a lack of attention to the technology of its cultivation. Therefore, to obtain high yields of
this crop an important role is given to adaptive forms that can implement genetic potential of productivity under unstable
growth conditions, as well as improving the technology of its cultivation. It is important to get highly productive buckwheat
crops provided with high individual productivity of each plant of phytocenosis and optimal growth arrangement over the area.
The solution to this problem can be solved by a comprehensive understanding of the theoretical foundations of the harvest
development. The efficiency of the production process depends on many conditions including physiological characteristics
of plant species.The higher yield of plants is provided by the more complete variety of necessary conditions.At the same
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POC/INHHULTBO

time, although, climatic factors are predictable, they are uncontrolled. The problem of managing the production process of
agricultural crops in agricultural ecosystems is very important in crop production. Thus, due to the predicted global climate
change and strengthening of soil degradation processes, its importance will increase in future. Plant production processes can
be controlled by manual, chemical and biological corrections. Using these correction methods of plant productivity creates
the necessary conditions for plant growth and development ensuring crop yields. Thus, the biological correction promotes
additional yield increase and improvement of the quality of crop production and biological protection substances provide its
preservation.

Keywords: production process, methods of physical, chemical and biological correction elements of technology, productivity,
buckwheat.
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AOKTOP CiflbCbKOroCnoAapCcbKMX Hayk, npodecop

YepkacbKui HauioOHaNbHWI YHIBEPCUTET iMeHi boraaHa XMenbHULbKOro

METOAU PErYJ1IIOBAHHSA MPOLLECAMUN ®OPMYBAHHSA BUCOKOMPOAYKTUBHUX MOCIBIB NPEYKU
AHoTtayis. lpobnema 36i/1blIEHHS BUPOOHNLTBA 3€pHa IPeYKU, K HaA3BUYANHO LIHHOI KPyr’sHOI Ky/bTypu, HUHI € AOCUTb
BaXkInBoK. HecTiviki Bpoxxai Uiei KysbTypu MOSICHIOKTLCS TUM, LLO, 3 O4HOro 60Ky, BOHa pIi3KO pearye Ha 3MiHy MorogHux
YMOB, 3 [HLWOro — HEAOCTAaTHA yBara MpuAINIIETbCS TEXHOJIOrT ii BUupoLyyBaHHsS. TOMYy B OTPUMAaHHI BUCOKUX ypoXXaiB Ui€l
Ky/IbTYpU BaxK/inBa poJib BIABOAUTLCS SIK BUKOPUCTaHHIO aAanTuBHUX (YOPM, 34aTHUX peaslidyBaTu CBIili reHETUYHMI noTeHuiasn
BMCOKOMPOAYKTUBHI MOCIBY rpeYKH, LLj0 3abe3reyyoTbCsl BUCOKOI IHANBIAYaIbHO MPOAYKTUBHICTHO KOXHOI pOC/IMHM ITOLIEHO3Y
Ta ONMTUMasibHUM PO3MILLEHHSIM iX Ha r/owi. BupilweHHs Uiel npobiemu MoOX/mBe 3a paxyHOK BCEGIYHOro po3yMiHHSI TEOPETUYHUX
OCHOB ()OpMyBaHHSI BPOXaro pocimHamu. EQeKTUBHICTL npoayKUiiHOro MpoLEeCy 3anexuTb Big 6aratbox yMoB, y TOMY 4YuC/i
v Biag izionoriyHnx ocobamBoCTesN BuAy POCMH. HYuM MOBHILLME KOMIMIEKC HEOOXIAHMX POC/IMHAaM yMOB CTBOPIETLCS, TUM
BuLmM 6yae Bpoxan. Y Tov e 4ac, KiMatnyHi YNHHUKU X04a i MPOrHO30BaHi, ase BOHU HekepoBaHi. [pobraema ynpas/iiHHS
npoAyKUifiIHUM MPOLECOM Ci/lbCbKOrOCroAapCbKUX KyJIbTYp B arpoeKkocmcTeMax BIAIrpaEe rosioBHy posib y POCMHHUUTBI. [lpu
LbOMY, y 3B’A3KY 3 IPOrHO30BaHOK /7106a/1bHOK 3MIHOKO KJ1IMaTy i MOCUJIEHHSIM AerpagauisiHnx rnpoLecis rpyHTOBOro rnoKpusy,
il 3HayeHHs1 B ManbyTHbOMY e 36inbwmnTbcs. [1poAyKUIFiHUM MPOLECOM POC/IMH MOXHAa KepyBaTu 3a AOMOMOroro (ianyHoi,
XiMiYHOI Ta 6ios10riYHOI KOpeKLil. BUKOPUCTAHHSI LUMX METOAIB KOpeKUii npoayKTUBHOCTI POC/IMH CTBOPHKOKTL HEOOXiAHI yMoBU
A5 IXHbOro pocTy | po3BUTKY, TOGTO CTBOPEHMI 6a3MC BPOXaMHOCTI Ci/lbCbKOrocrnogapcbkux Kyabtyp. [lpu ybomy, 6iosoriyHa
KOpeKLUisi Cripusie 404aTKOBOMY 36i/IbLLIEHHIO BPOXAaro Ta rOJIMLEHHIO SKOCTi NpoAayKUil poc/iIMHHMLTBA, @ 3acobu 6ios10riyHoro
3axXUCTy — KOro 36epexxeHH!o.

KnrouoBi cnoBa: npoayKuisiHWii npoyec, MeToamn ianyHoi, XiMiyHOI i 6i0/10riYHOT KOpeKLii, e1eMeHTH TEXHOJIOTIT, yPOXXakHICTb,
rpeyka.
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YepKacckni HauMoHanbHbIM YHUBEPCUTET MMeHN BoraaHa XMenbHULKOro

METOAbl PEFYJINPOBAHUA MPOLLECCAMU ®OPMNPOBAHNUSA BbICOKOMNMPOAYKTUBHbIX MOCEBOB
FPEYUXU

AHHOTaywms. [lpobrema yBenndyeHus MPoun3BOACTBA 3€PHA rpPeyunxu, Kak 4Ype3BbIHarHO LEeHHOM KPYrsHOW KyJ/bTypbl B
HacTosiLee BpeMsi SABJISIETCS BECbMa Ba)XXHOM. HeyCTonYmBbIe ypoxam 3TOV Ky JibTyPbl 0ObSICHSIIOTCS TEM, YTO, C O4HOM CTOPOHbI,
OHa pe3Ko pearmpyetr Ha M3MeHeHWe roroAHbIX yC/l0BuUi, a C APYyroi — HEAOCTaTOYHOE BHUMAaHue yAesasieTcss TEXHOI0ruu
ee BbipalmnBaHus. [103TOMy B MOJlyHEHUN BbICOKMX YypPOXaeB 3TOM KyJIbTypbl Ba)kHasi posib OTBOAUTCS KaK MCr0J1b30BaHMIO
anaanTuBHbIX OpM, Cr1I0COOHbIX Peasin30BaTb CBOM reHeTUYECKM MOTEHLMNAs NMPoAYyKTUBHOCTU B HEGIarornpusTHbIX yC/10BUSIX
poCTa, TaKk U COBEPLIEHCTBOBAaHMIO TEXHOJIOMMU €€ BblpalynBaHus. BaxxHO chopmmnpoBaTb BbICOKOMNPOAYKTUBHbIE 0OCEBbI,
KOTOpble 06€CreyYnBaroTCs BbICOKOM UHANBUAYATbHOM YPOXAaNHOCTbIO KaXAoro pacTteHus uToLeHo3a rpuv ornTuMasibHOM
pasmeLjeHnn ux Ha naowaann. PeweHve 3Toi rpobsieMbl BO3MOXHO 338 CHYET BCECTOPOHHEro MOHMMAaHUs TEOPETUYECKNX
OCHOB (hopmMmpoBaHus ypoxasi. SPHeKTUBHOCTb MPOAYKLUMOHHOIro MpoLecca 3aBucuT OT MHOMMX yC/10BuU, B TOM 4ucrie u
OT PU3NO/IOrN4YECKMX 0COBEHHOCTEN BuAa pacTeHui. Yem rnosHee KOMriekc HeobXoAnMMbIX pacTeEHMUSIM yC/10BUI CO3AaeTcs,
TeM Bbilwe byAeT ypoxai. B To e BpeMs, KInMaTudeckne akTopbl XOTS U MPOrHoO3mpyemble, HO Heyrpasssemsl. [Ipobaema
yrpasJ/ieHNs MPOU3BOACTBEHHbIX MPOLECCOB CE/IbCKOXO035IMCTBEHHbIX KYJ/IbTYP B arpo3KOCUCTEMax MMEET OCHOBOI0/1araroLyyto
posib B pacteHuesoAacTBe. [Ipy 3TOM, B CBSI3UW C [POrHO3UPYEMbIM [7106a/IbHbIM WM3MEHEHUEM KauMatra M ycusieHuem
AerpanaumoHHbIX MPOLECCOB MOYBEHHOIO OKPOBa, ero 3HavyeHue B byayweMm ewe yBeamuntcs. [1pon3BoaCcTBEHHbIMU
rpoyeccamm pacTeHui MOXXHO yrpasJisiTb C MOMOLbIO PUINYECKON, XMMUYECKOM 1 GUOJIOrMYeCKON KOppeKUUM. VICrosib30BaHme
3TUX METOA0B KOPPEKUMMN MPOAYKTUBHOCTU pacTeHuii co3AarT HeobxoamMbie yC/10BUS A1 UX pOCTa U pa3BuTUsi, TO eCTb
co3gaH 6asnc ypoxamHOCTU Ce/IbCKOXO35IMCTBEHHbIX Ky/bTyp. [lpy 3ToM, 6Guosiorndyeckasi Koppekuwusi criocobCcrByer
AOMOJIHUTESIbLHOMY YBEJIMHEHUNIO YPOXKasi N yJ1yHLLIEHNIO Ka4yeCcTBa MpoayKLUMn pacTeHUMEBOACTBA, @ CpeAcTBa buos10rm4eckon
3aLYnTbl — €ro COXPaHeHMo.

KnroueBblie cnoBa: npoayKUNOHHbIV MPOLECC, METOAbI PUINYECKOM, XUMUYECKOMN M BUOSIOrMYECKON KOPPEKLMUM, ST1EMEHTbI
TEXHOJI0MMN, YPOXKaNHOCTb, rpeymnxa.
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CROP PRODUCTION

The problem of increasing buckwheat grain production
as an extremely valuable cereal crop is now very important.
Changeable harvests of this crop are due to the fact that
on the one hand, buckwheat reacts rapidly to changing
weather conditions, on the other, there is a lack of attention
to the technology of its cultivation. Therefore, to obtain high
yields of this crop an important role is given to adaptive
forms that can implement genetic potential of productivity
under unstable growth conditions, as well as improving the
technology of its cultivation. It is important to get highly
productive buckwheat crops provided with high individual
productivity of each plant of phytocenosis and optimal
growth arrangement over the area.

Optimizing the management and control of crop harvest
is an important focus area in the economic activity. The
efficiency of the production process depends on many
conditions including physiological characteristics of plant
species. The more complete variety of necessary conditions
is for plants, the higheryield it is. At the same time, although,
climatic factors are predictable, they are uncontrolled.
Agroecological safety as a part of national security is a
prerequisite for sustainable development and the foundation
of support for favorable environmental conditions and
production of environmentally friendly and biologically
valuable products. The problem of managing the production
process of agricultural crops in agricultural ecosystems is
very important in agriculture and crop production. Thus, due
to the predicted global climate change and strengthening of
soil degradation processes, its importance will increase in
future [1, 2]. Plant production process can be controlled by
several kinds of corrections: manual, chemical and biological
ones (Fig. 1).

The manual correction is a system of agro technical,
land improvement and hydro land reclaiming measures
aimed at establishing and supporting moisture, heat and
air conditions favorable for crops, as well as soil biological
activity. This type of correction was one of the first methods
of increasing the productivity of crops.

It was when Homo sapiens mellowed the soil with a
poking-stick around plants which he liked. But progress does
not stand still: a plow appeared to replace the poking-stick,
after that a plough changed the plow, then a subsurface
cultivator and so on. Intensive mechanical land cultivation
causes soil destructive processes. So, now the general trend
of agriculture is to minimize the physical impact on the soil.
This allows farmers to preserve the integrity of the soil biota.

At the intensification of agriculture favorable conditions
for the growth and development of crops can be created by
using other control methods of moisture, heat and gaseous
regimes of soils, in addition to mechanical cultivation. A
common mistake of producers and even some scientists is
that they consider buckwheat undemanding to placement
in the rotation and therefore cultivate it after worse and
unfertilized predecessors negatively affecting its productivity.
Studies carried out during the second half of the twentieth
century under different conditions and the practice of many
enterprises have refuted this false idea and proved that
buckwheat needs good predecessors [3].

Because of the introduction of advanced farming sys-
tems, including buckwheat cultivation it is possible to im-
prove agricultural landscapes, not to destroy the structure
of the soils and their natural density.

With the loss of soil aggregation its porosity, water
permeability and aeration decrease, loss of moisture
increases through the thin capillaries of the soil and its
acidity increases. Due to lack of oxygen the development
of roots slows down and there is even their extinction [4].
Initially, over 2-2.5 weeks, buckwheat grows and develops
slowly, so the soil should be well loosened and clean from
weeds. Further growth and development of buckwheat is
very active, so it is necessary to ensure the soil with optimal
air, moisture and nutrient regimes.

The researchers note [3] that the depth of seed
placement when sowing buckwheat is also important. As
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during germination cotyledons are brought to the surface
of the soil, the seed placement should be not deep. At the
same time, in case of depthless placement in insufficiently
moistened soil, there will be a weak development of additional
roots. If sowing buckwheat is during afterharvesting and
stubble periods, seed placement in the upper overdried soil
layer will cause the thinning of sprouts. In this case, it is
necessary to do the soil compaction simultaneously with
sowing to pack the soil and protect its seed layer from drying
out and establish the capillary connection with more humid
lower layer of the soil. Therefore, the manual correction is
an important part of controlling the production process of
plants [5].

The chemical correction is a system of measures aimed
at regulating the productivity of crops using chemicals.
Application of chemicals is the replenishment of plant
mineral nutrients in the soil, foliar feeding with macro and
micronutrients, regulating acid and salt regimes of soils,
as well as through the use of chemical plant protection
products. In this regard, the main efforts of farmers are
aimed at getting the required number and proportion
of phosphorus, potassium and nitrogen in the soil that is
achieved by applying different types of fertilizers.

According to ideas of O. Alekseeva and others [6] to
obtain stable buckwheat yields, not only botanical and
biological characteristics but also conditions under which
they are grown are essential. Scientists [7, 8] believe that
the main cause of instability of buckwheat yields is the
sensitivity of reproductive organs to nutritional deficiencies.
The root system of buckwheat is shallow that is why under
moderate moistening it can absorb nutrients actively that
are near the soil surface. In this regard, it is necessary
to provide the optimal balance between nutrients [9]. In
addition, the root system of buckwheat at the beginning of
its development requires aeration and substantial oxygen
supply for the soil.

Historically, the chemical correction was the second
evolutionary step of plant protection. Initially, wood ash
was used (in swidden farming), then it was manure of farm
animals and finally mineral fertilizers. Now for the rational
use of mineral fertilizers the so-called precision agriculture
is used. Using modern electronic technology this approach
allows applying mineral fertilizers in doses considering real
content of basic elements of mineral nutrition of plants in the
soil. It can be stated that the way of the chemical correction
is completely realized in agricultural production. However,
as follows from the theory of agricultural chemistry, a
significant part of mineral fertilizers introduced into the soil
is washed away from the arable layer regardless of the dose.
Chemical protection substances “work” not completely as
there are some pests of agricultural crops (such as larvae of
various leaf-miners) which are not destroyed by insecticides
and the use of large doses is environmentally dangerous. To
solve this problem, there are two main concepts designed
to save humanity from environmental and food crisis,
namely sustainable development of agriculture and adaptive
intensification of production. The first system is based on
traditional methods of crop production, the second system
- on innovative approaches that require further study of
plant genetic resources and widespread use of the biological
correction of productivity of agricultural crops [10-14].

The biological correction is one of the most effective
areas of management of the production process and
plant protection. Due to the number of methods of the
targeted exposure for phytobiology, this approach allows
not only further increase the yield of crops with improved
quality but also to preserve harvest. In fact, this is a new
evolutionary step of crop production that develops adaptive
agriculture. Now the theory of the biological correction is
based on the latest scientific advances in biotechnology
such as vermiculture, production of microbiological agents,
physiologically active substances, biological plant protection
products and others [15, 16].

Methodology of the biological correction of productivity
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[ Types of actions aimed at growth and development of plants ]

Manual correction ]

Chemical correction ]

Biological correction ]

—Adjustment of
mineralogic and
granulometric texture of
soils

—Tillage operations

—Replenishment of the
contents of mineral
nutrients for plants in soil
Compensation of lack of

—contents of macro- and

—Control of species
composition and
abundance of soil biota

—Plant infection with
microbiologic specimen

POC/IMHHULUTBO

Mulching of soil microelements in plants Biological reclamation
— Aggregating of soil Chemical protection of —Biological plant
plants —protection
—Control of acid and salt Application of biological
—regimes of soils —insecticidal agents
Effect of physiologically
—active substances on the
g _ N _ metabolism of plants:
- e leration of
Control of moisture, heat Control of physical, ¢ acceera .
. . . circulation of nutrients
and gaseous regimes, as physical-chemical, . .
e . . in plants;
well as soil biological chemical and agro . .
e induction of gene

activity

chemical properties of
soils

expression;
e energy reinforcing;
® optimization of

———

Creating favorable conditions for the growth and
development of agricultural crops

S—

respiration and
photosynthesis;

e optimization of the
ratio of anions;

® optimization of
biosynthesis;

e biosynthesis of
phytoncides;

e removal of stress after
application of
pesticides.

~
Implementation of
reserve functions by

plants, as well as
increasing crop resistance
to diseases and adverse
conditions
N

——

Obtaining a stably high yield of improved quality by optimizing plant nutrition and

reducing losses associated with biological protection against diseases and pests of
agricultural crops

Fig. 1. Types of actions on the production process of plants [1]

of crops is based on the following three key points:

— production process of plants in most cases is determined
by the speed of movement of nutrients from roots to leaves
and from leaves to roots [17];

- in tracheophytes one of the ways to ensure the
movement of substances is the only system of protoplasts of
plant cells united in one whole with numerous protoplasmatic
connections which allow plants to absorb nutrients not only
through roots but also through leaves [18-20];

- green tracheophytes are able to absorb and take up
organic compounds [21].

Conclusions. Thus, methods of the physical and che-
mical correction of plant productivity create the necessary
conditions for plant growth and development ensuring crop
yields. The biological correction, “making” plants show their
reserve functions, promotes additional yield increase and
improving the quality of crop production; biological protec-
tion substances provide its preservation.

N°1, 2016
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B Index Herbariorum
(New York)

Index Herbariorum (IH) € HankpynHiwowo cBiToBolw 6asoiw repbapiiB. HuHI y cBiTi
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HapaxoByeTbcs 6nuabko 3000 repbapiie, sikumu onikyetbest 6ina 12 000 daxiBuiB. Y CyKynHOCTI
rep6apii ceiTy MictaTb 6inbwe 350 000000 3pa3skie 3a40KyMEHTOBAHOT POCNMHHOCTI 32 ocTaHHi 400
pokiB. Index Herbariorum 3giiicHioe KypaTopCTBO LM BaXTMBUM PECYPCOM 3 METOK BUKOPUCTAHHS B
HayKOBUX LiNsx Ta 3aans 36epexeHHs GiopisHOMaHITTS.

IHpekc Herbariorum (IH) gokymeHTye Micue poaTawysBaHHs repbapito, Moro KinbKicHi
XapakTepucTUKKU (Hanpuknag, KinbKiCTb i TUN 3paskiB), OaTy 3acHyBaHHA, a TakoX KOHTaKTHY
iHcbopmauito. o IH moxyTb notpanutu nuwe Ti repbapii, Wo nNpoaeMOoHCTpyBanu OOCTYMHICTb
LUNPOKOMY KOy BYEHMX Ta aKTUBHE BUKOPUCTaHHSA B HAayKOBI poborTi.

HaykoBuin repbapin YHYC Hanexutb Ao Hanctapiwux repbapiie Ykpaiin. BiH micTutb
YHiKanbHi KonekLii poCcnuH, OKPEeMi 3 SKMX CTAHOBMATL CBITOBE HaAGaHHS, OCKINbKA HE ONpPUIOAHEHI
B XKOAHIM 3 iHWKX KOMeKLiin cBiTy. ToMy pilleHHs Npo BKNoYeHHs Haykoeoro repbapito YHYC go
ceiToBoi 6a3u IH 6yno npuitHaTe 6e3zanepeyHo. ¥ BignoeigHocTi o sumor |H, HaykoBomy rep6apito
YHYC npucBoeHO yHikanbHui igeHTudikatop (akpoHiM) — UM, 3a skum HMoro moxHa 6yne
BigcnigkoyBatu (http://sweetgum.nybg.org/science/ih/herbarium_list.php?col_NamOrganisation
Acronym=UM).

KopucTtytlouncsk Harooow, BUCNOBKEMO crioBa WMpol Bos4YHocTi JokTopy Bapbapi M. Teep,
avpektopy rep6apito NYBG (Hblo-Mopkebkoro BoTtaHiuHoro caay), peaakrtopy IH, 3a cnisnpauio Ta
6axxaemo HaykoBomy repbapito YHYC nnigHoi po6oTu B Koni HayKOBOI CrinbHOTU repbapiis cBiTy.

Ne1, 2016



