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The article reveals the main reason for the reduction in crop yields of millet on the territory
of Ukraine. It deals with organic and biological methods of control and various ways to protect
against pathogens, contamination of millet crops and pests. The study substantiates growing mil-
let in the context of climate change in South Ukraine. We emphasize the characteristic biological
features of this agricultural crop and the prospects for its adaptation to changed natural condi-
tions of its development. The advantages of cultivation of cereals using biological methods are
presented, which is an alternative to chemicals used in intensive agriculture. The main purpose
of using biological preparations is to create regenerative soils. It reduces chemical load and cost
of additional nutrient application. This way of growing crops is more economical and environ-
mentally friendly.

In order to increase the yield of millet crops and improve product quality, an improved system
of biological products application is introduced, which contributes to plant growth and develop-
ment. Beneficial microorganisms in the soil and plants are formed under the influence of biologi-
cal preparations. That is why the biological activity of the soil and its fertility increases. In plants,
the defense system against diseases is improved.

The most common types of pathogens of diseases and pests of millet found in the steppe areas
of Ukraine are listed. The application of proper environmental protection agronomic measures
is substantiated. The article presents modern domestic preparations, namely Bio-gel and Helafit.
Using them on crops as organic catalysts favors millet sustainability, preventing adverse growth
factors in plant development. Using the above-mentioned products has a positive effect on
the cultivation of millet, strengthening the immune status of crops against the negative impact
of the changed natural and climatic conditions.

Key words: millet, South Ukraine, biological agriculture, millet disease, cultivation, biolog-
ical pesticides, bio-gel, helafit.
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Aeepuee O.B., Huxumenxo M.II., Hocunenko LB. bionoziuni memoou 6opomvou iz
X60podamu ma wKiOHUKAMU HA ROCIBAX NPoca

Y cmammi eusnaueno 20106Hy npuyvuHy 3HUIICEHHS YPOICAUHOCMI NpOCA HA Mepumopii
VYxpainu. Bucsimneno opeaniuni ma 6ionociuni memoou 60pomvbu ma pisHi cnocoou 3axucmy
610 30YOHUKIE X80POO, WKIOHUKIE ma 3a0yp ‘sHeHocmi nocigié npoca. OOTPYHMOBAHO O0YiNb-
HICMb BUPOWYBAHHA NPOCA 8 YMOBAX 3MIH KIiMamy Ha NieOHi YKkpainu. 3eepHeHo ysacy Ha
XapaxkmepHi 0i0102i4HI 0COONUBOCMI YIET CIbCHKO2OCN00APCHKOT KYIbmMypu ma nepcnekmusu it
adanmayii 00 HOBOCMEOPEHUX NPUPOOHUX YMO8 po3sumky. Hasedeno nepesazu supouyysanns
Kpyn’ aHux Kyiemyp Oi0on0STYHUMU Memooamu, 34 albMepHAMUH020 SUKOPUCTANHA U000
XIMIYHUX 340018, AKI GUKOPUCMOBYIOMbCS NPU THMEHCUBHOMY 3eMiepobcmei. [Iposiona mema
BUKOPpUCMAHHS OIONO2TYHUX NPenapamie — CIMeopeHHs: CaMOBIOHOBNI0BAILHUX IPYHMIE, Y NPO-
yeci BUKOPUCMAHHS AKUX GI00YBAEMbCA 3MEHIMEHHS XIMIYHO20 HABAHMAJICEHHS MA 6UMPAM
Ha 000amKose GHECeHHs NOANCUSHUX peuosuH. Taxuil cnocib eupowyeanus Kyavmyp € Oiivbu
E€KOHOMIYHUM MA eKOJO2IYHUM.

3 memoro 30inbuenHs yposcanocmi nocieié npoca ma nio8UUeH s AKOCmi npoOyKyii 6npo-
8a02CYIOMb YOOCKOHALEHY CUCMEMY 3ACMOCYS8AHHA DIONpenapamis, AKa cnpusic NOKpaujenHio
pocmy ma po3eumKy pociut. Buxopucmanus 6ionpenapamie crmumynioe ymeopeHnHs KOPUCHUX
MIKPOOP2aHizmie y [pyHmi ma poCciuHax, HACAIOOK 4020 HiO8UWYEMbCS OION02TUHA AKMUBHICMb
IpyHmY 1 11020 pOOOUICIb, 015l POCTIUH 8I00YBAEMbCL NOKPAWEHHS 3AXUCHOT cucmemu 8i0 X60poo.

Haseoeno navinowupeniui 6uou 36y0HuKie x60po6 i WKIOHUKI6 npoca, ki 3yCmpiuaomscs
6 ymosax Cmenoeoi 30Hu Ykpainu, a makodc 3acmocy8ants 6i0N0GIOHUX eKON020-3AXUCHUX
azpomexHiuHux 3ax00i6 wooo ix nposesy. Haseoeni cyuacni gimyusnusani 6ionpenapamu, a came
Fio-cenv ma Xenaghim. Buxopucmanms ix Ha nocieax sik OpeaHiyHux Cmumyismopie cmitkocmi
npoca 3anobieae HeCNPUAMAUGUM AKMOpam pocniy i po36UmKy pociut. Bukopucmanns nage-
Oenux bionpenapamie NO3UMUEHO BNIUBAE HA GUPOWYEAHNS NPOCA, IMIYHIOIOUU IMYHHUTL cma-
myc KyIbmyp npomu He2amughoi 0ii HOBOCMBOPEHUX NPUPOOHO-KAIMAMUYHUX YMO8.

Knruoei cnosa: npoco, nisdenv Ykpainu, 6ionociune 3emaepobcmeo, x6opoou npoca, azpo-
mexHiuHi 3ax00u, 6iono2iuni necmuyuou, bio-eenv, Xeraghim.

Problem statement. Millet like other grains plants are prone to contaminated by
harmful insects and illnesses. The most common methods used in Ukraine mainly chem-
ical origin, adversely affects the environment. As an alternative to intensive production,
biological farming is recommended. Based on another option for pest and disease con-
trol, based on combine agronomic and immunological methods to protect the plant.
The process of apologizing agriculture is linked to introduction of a scientifically
based structure of sown areas use of all organic fertilizers production costs, subsistence
share of crops, as well as sideways, the ideal carbon-nitrogen ratio in fertilizer systems
for to prevent unproductive losses of organic matter, and reducing CO2 emissions to
the atmosphere.

Such means aren't harmful to the environment and are used in the fields, where
the use of chemical control methods is undesirable.

In addition, the use of modern bio medications contributes to conservation of soil
fertility, reduction of chemical pressure on agricultural landscapes, create a favourable
phytosanitary environment; high-quality, environmentally friendly products they are
much less expensive than plant protection chemicals, and therefore economically more
efficient. Therefore, the study of the effects of modern bio drugs in the plant protection
system for introduce biological farming is very relevant and worthy of attention [1].

Targets. In recent years, more and more farmers in the south of Ukraine have paid
attention to cultivate of millet, as a promising and profitable culture. They take into
account weather and climate factors, promoting cultivate drought-tolerant crops.

Global climate change hasn’t only led to higher temperatures, but also drastically
changed the measure and rainfall, longer intervals without frost in winter and other
negative phenomena, give to the spread of diseases and pests, in turn, high crop yields
are harmful. The use of chemical abatement techniques further enhances the negative
effects of climate change are being further compounded.
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It is therefore advisable to use biological methods to combat diseases that are safe
for the ecological condition of the land. The use of modern biopharmaceuticals in
the context of climate change helps to cut stress on plants during droughts by adapting
to extreme weather, significantly reducing chemical pressure on the environment, con-
tribute to a better absorption of plant nutrients, more intensive photosynthesis processes,
higher yields and improved quality of the produce grown.

Analysis of recent research. Among these creative biomedications are Helafite
and Bio-gel. The developer of modern domestic biopreparation Helafite and the founder
of LLC«HELAFITE GROUPS»—Doctorof Agricultural Sciences Garmashav V.V. Inven-
tor of the product Bio-gel, founder of the Association of Organic Agriculture — Candi-
date of Engineering Sciences, Professor, Osipenko S.B.. The use of such biopharma-
ceuticals makes it possible not only to increase crop yields and improve the quality
of the produce grown, but also to improve soil fertility and the ecological situation.
As these drugs activate soil microflora in the seed-bearing zone, they stimulate the ger-
mination, root formation and further growth and development of plants [2; 3].

Presentation of the main material of research. Millet is most common among
the main cereal cultures of Ukraine. It is valuable for its processing product, which is
of high nutritional quality. [4] If the cultivation process is followed, millet yields higher
yields than other crops. In the south of Ukraine millet can be sown late. This is what
makes it possible for plants to help productively from summer precipitation.

Millet is best able to withstand ground and air droughts. It has high heat resistance.
Millet plants save on moisture. Only 25-30% of water is enough for seed to grow [4].
Millet will give produce well on different soil types, but best well-drained loamy
and sandy soils. Prostrate to predecessors, from grasslands to meals grows slowly and is
suppressed by weeds when present.

For millet crops, fertile weed-free fields should be taken away, as this is the period
when the root system activity is low. The best predecessors’ millet is grain pulses, ferti-
lized potatoes, sugar beet, perennial herbs and gourds crops. Undesirable predecessors
under millet there are — sorghum, sunflower, yarn barley and cultivation of millet in
the second year [5]. Among cereals millet has a comparatively low incidence of pest
infestation.

One of the main reasons for the decrease in millet yields is the loss of plant path-
ogens as they threaten crops throughout their growth and development. Crop failure,
which can cause diseases and pests, ranges from 15 per cent to 50 per cent. Looking
at the fields under cultivation, the plan includes measures to combat the diseases of this
crop. Let the common types of illnesses millet that occur when it is cultivated on the ter-
ritory of Ukraine — common head millet, brown spot, or helminthosporosis, root rots
and others.

Ordinary landing of a request (Sphacelothecadestruens (Schlecht. S. panici-miliacei
(Pers.) Budak; Sorosporium panici-miliacei (Pers.)) Manifests itself during the period
of a meteor shower ejection. The disease is very harmful to plants — if the crop is highly
contaminated, the crop deficit can be as low as 20-30% and more.

The causative agent of the disease is brown patch, or helminthosporosis (Drechsler
panici-miliacei) winters in plant residues, namely in infected writing, on the soil surface
or at a depth of up to 10 cm. The pathogen may also stay on the surface of the seeds.
The disease develops intensively on the leaves of adult plants in the form of burly spots
and when the disease develops the leaves grow and die.

Root rots (Helminthosporium panici-miliacei Nisikado) appear during autumn
vegetation and spread during spring cooking and progress in dairy-waxy ripening
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and deformation of germs, formation of brown strips and spots on leaves, russeting
of the root system and stitch part of the stem.

In order to combat diseases in biological farming, it is necessary to know the life
cycles of micro-organisms perfectly. After harvest with any technology the field is left
with an extremely large amount of organic cropping residues, which eventually degrade
in the soil with the help of micro-organisms. The problem is that organics are laid by
both beneficial and harmful microorganisms. Crop residues can be a source of patho-
genic infection for later crops in crop rotation, and under ideal conditions will turn into
root rots.

One effective way to cut infection in the soil is to artificially introduce beneficial
micro-organisms that replace pathogens in competition for nutrients. Such preparations
on the market of Ukraine are called stern destructors. Fungi of genus Trichoderma are
considered one of the best cellulose destroyers. This fungus suppresses develop phy-
topatogenes through direct parasitization, competition for substrates, and the release
of biologically active substances that inhibit the development of many types of patho-
gens and inhibit their reproductive capacity. Soil saturation with useful micro-organisms
is carried out by various methods, such as treatment of plant residues in the field and sub-
sequent earning in the soil, sowing of seeds treated with biological agents and other [5].

As established by our research on apply biomedications in the KSAEU Test Fields
and testing of other scientific institutions based on such drugs as Bio-gel and Helafite
have a strong preventive fungicidal effect. This is due first to the ability of the «wild»
bacteria to capture the ecological niche and to inhibit the development of pathogenic
micro-organisms especially fungal ones. Second, when treating the leafy surface
of plants the preparation acts as a natural immunostimulator and organic fertilizer
increasing resistance of plants to phytopatogenes [2; 3].

Biopharmaceuticals are particularly effective as a preventive agent for plant protec-
tion. They are best used before a disease occurs. If the disease develops slightly (up to
25 per cent) the use of biomedications at a dose of 1-2 1/ ha can almost completely stop
the disease. It is recommended to combine with fungicides of chemical origin at higher
levels of contamination. The recommended dose of fungicide should be reduced by
30-50% [2; 3].

Biomedications different in their intended use. Some types of bacteria increase
yields, others are responsible for atmospheric nitrogen content and still others give pro-
tection against fungus.

The preparation Bio-gel can be used for preserving all kinds of plants and crops
under extreme conditions which manifest themselves in the form of droughts or frosts.
It consists of carbohydrates in accessible form, vitamins and amino acids, useful micro
and micro-elements and other biologically active substances that positively affect all
types of micro-organisms in the soil [3].

In the control of pathogens, it can be used as a fungicide in organic farming. Bio-gel
strengthens the action of fungicides preparations, thanks to positive influence of amino
acids and enzymes positively influence resist plants. Another quality of the drug can
be used as a humate, which is the environment. It has fulfil compounds of enzymes
and amino acids that enhance the effect of humic compounds. For all these indicators
the biopreparation has a positive influence on the growth of cereal plants, including
the development of millet [3].

The use of Helafite is possible for weed control in agro-phytopenesis on millet
crops. Through integrated action, it increases yields and improves product quality. It is
also used to optimize root food and plant development during critical growing periods.
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It helps to restore damaged crops to the cellular level as a result of adverse environ-
mental conditions. Prevents plant growth and development delays that can be caused
by chemical stress from pesticide use or other adverse factors and mechanical damage.
The use of biomedications is safe for humans, animals, bees and the environment [2].

In addition to being infected by pathogens, millet crops suffer from pests. The most
widely known and popular of these is a Anisoplia austriaca beetle (cereal chafer), a sten-
odiplosis panici and a barley flea beetle.

The cereal chafer (Anisopliaaustriaca H.) [7], or as it is called ‘Kuzka’ is the most
common in southeastern Western Europe. It causes significant damage to cereal crops,
including millet, in the steppe and forest-steppe zones of Ukraine. Cereal crop yield loss
from cereal chafer damage is 20-40 per cent, with a shortage of 7-10 per cent per year.

The cereal chafer appears on grain crops during the grain supply period, with winter
crops from the end of May, with summer crops until the beginning of the sickle. The
beetle eats grains of cereals during the period of dairy ripening, while the solid grains
kick out on the ground. The larvae this beetle damage the roots of the plants.

The general distribution area of the stenodiplosis panici (Stenodiplosispanici Rohd.),
coincides with the growing region of the crop millet. Significant insect damage is
observed in the steppe zone of Ukraine. In sowing, the seeded mosquito appears early
in the summer, when the average air temperature reaches 20° C when precipitation is
present. The appearance of the insect is very similar to that of the Hessian fly.

The larvae can winter in post-harvest residues and in grain, which has crumbled
and are also found in the seeds of the burials. The larvae migrate inside the flower,
where they develop for 7-8 days feeding on the juice of flower scales, pests, stamens.
With many of larvae the flower flakes open and the larvae fall out of the flower and die.

The barley flea beetle (Phyllotretavittula) is common in cereal crops. Wheat, barley,
rye, millet, corn, cereals are most often damaged. Insects winter on the slopes of ravines
and beams, in the topsoil of forest strips or under the fallen leaves. In the spring they
spread to the fields, first to winter crops and then to summer crops. The barley flea bee-
tle first damages the leaves of the young plants, observed immediately after growing.
Young plants are depressed, yellow and dry. When the females lay their eggs in the soil,
the larvae of the barley flea beetle feed on the roots of the plants.

The world scientific community for practical reasons is interested in the use of bio-
pharmaceuticals and biocontainment technologies in agriculture. Biological methods
of plant protection against pests and diseases prevent pesticide poisoning of seeds
and plants of millet. There are three main ecological methods of controlling illnesses
and pests:

Environmental safeguard measures are integrated plant protection systems with
an environmental focus.

— A peculiarity of the agricultural technique is the alternation of crops in crop rotation.

— The biological method is the activity of natural resources of useful organisms.

— The system of protection of crops against pests and pathogens is a rather complex
process and is carried out consistently by a set of ecological, agricultural and biological
measures.

Integrated plant protection offers a comprehensive application of methods for
the long-term regulation of the development and spread of harmful organisms, based on
forecasts of economic, energy-saving and environmental technologies, providing relia-
ble plant protection and ecological balance in the environment.

Environmental protection measures include minimizing the use and harm from pes-
ticides to human health and the environment using integrated methods and monitoring
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pests and diseases, monitoring of the number and rate of spread of diseases and pests, as
well as one or more control methods, including preventive methods and other non-chem-
ical methods.

The main measures to protect the millet against diseases and pests include meet-
ing the requirements of the zonal cultivation technology namely the sowing time
and the seed seeding rate, the determination of the fertilizer and soil treatment system,
the timely harvesting, the immediate felling of the rod, use of mainly disease-resistant
varieties of millet, careful cleaning, sorting, calibration and treatment of seeds with
biological fungicides. [8].

Attention should also be paid to the implementation of institutional and management
measures to prevent the mass spread of pests and pathogens and to cut the use of chem-
ical agents. Through the introduction of crop rotation in space and time, the efficiency
of mineral fertilizers is improved.

In turn different plant groups exchange a different amount of useful nutrients (nitro-
gen, phosphorus and calcium) from the soil. Grains use more nitrogen and phosphorus,
root crops and tubers use potassium.

An important agronomic activity, ensures the yield of millet, is the application of fer-
tilizers. Compared to other grain crops millet requires an increase in nutrients.

The high sensitivity of the millet to fertilizers is largely due to the development
of the root system, as well as the ability to produce high grain yields in a relatively
short growing period. The root system is well developed in the millet and has a weak
absorptive capacity. Consequently, it needs an adequate supply of nutrients for its nor-
mal development [6].

Mostnutrients are absorbed within a short period of time from eating to flowering. Pro-
viding plants with nutrients contributes to a more economical use of water by plants [8].

In more moisture-rich areas, millet yields are higher when fertilizers are applied than
in arid areas. However, in areas where there is insufficient rainfall, fertilizer contributes
to higher yields.

Another agronomic activity that should be used in crop production is millet feeding.
When combined with other equally effective measures, it maximizes its yield during
the harvest season. But account must be taken of the use of resources that have enough
nutrients for the crop.

Conclusions. In millet cultivation the use of organic technologies results to increase
natural biological activity in the ground and restoring the balance of natural nutrients.
Enough humus accumulates in the soil and increase its fertility for later crops in crop
rotation. There has been an improvement in the quality of the agricultural produce
and an increase in the overall yield. The immunity of millet plants is being strengthened
to maintain resilience to adverse factors such as drought or disease. Nowadays the use
of biomedications is the most effective measure to increase crop yields and protect seeds
and crops without the risk of damaging the ecosystem. Clean field maintenance from
weeds, pests and diseases — is an essential prerequisite for high crop productivity.
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BMPOLWYBAHHA BOBOBUX KYJIBTYP TA POCINMUH-CUOEPATIB
HA niBAHI YKPAIHU B KOHTEKCTI PO3BUTKY
OPIrAHIHYHOIo 3EMJIEPOBCTBA

Anmawoea B.C. — k.c.-2.H., doueHm,
doueHm kaghedpu ekornozii ma cmasnozo po3sumky imeHi FO.B. lNununeHka,
XepcoHcbKull OepxkasHull aepapHO-eKOHOMIYHUU yHieepcumem

Cmamms 8UC8IimMIE aKmMyanibHy npoonemy cbo200eHHs 6 YKpaiui, nos'azany 3 6upoo-
HUYMBOM OP2AHIUHOI CLIbCHKO20CNOOAPCHKOL NPOOYKYIl, AKa ONsl 8UXOO0Y HA CEIMOSULL PUHOK
nosunna sionosioamu eumozam €C ma 6ymu besneunor 0as cnoxcusaua. Taxoxc y cmammi
NPO8e0eHo MOHIMOPUHE CYHACHO20 CIMAHY MA NePCHEeKMU8 PO3GUMKY OP2AHIUHO20 GUPOOHUYMEA
sk 6 Vkpaini, max i na Xepconwuni. [Ipoananizosano, AKum yuHom azpapii HAQui02o peioHy
OOMPUMYIOMbCSL NPUHYUNY BUPOWYBAHHS OPLAHIUHOI CLIbCbKO2OCNO0APCHKOI NPOOYKYIl ma sk
CHpUs€e 66e0eHHsL 8 CIB03MIHY D0OOBUX KYIbMYP BUPIUUEHHIO Yb020 NUMAHHA HA NiBOHT YKpaiHu.

Y npoyeci npogedenna ananizy MoHimopunz068020 00CIIOANCEHHA BCMAHOBIEHO, W0 XepcoH-
CbKa 001acme aKMUeHO 3aUMAEMbCS BUPILUEeHHAM NUMAHHS BUPOULYEAHHS OP2ANHIYHOI NPOOYKYIi,
ane € HU3KA YUHHUKIG, AKI 3A68adHCAlOMb NPUCKOPEHHIO MeMny 30LIbUWEeHHSA OP2aHiuHO20 3eMe-
pobcmea. Ilo-nepuie, 6i0cymuicms HeOOXIOHOI KIIbKOCHI NEPecHOI0 8 HAULOMY pe2ioHi (npuyu-
HOM € ckopouerHs noconie's BPX ma ceuneti). Ilo-Opyee, smeHuenHs BUKOPUCMAHHS 8 NOTbOGIl
CiB03MIHI 60608UX KYIbMYP (20pOXY, YUHU, COI, HYMY, JIOYEPHU) Ma MAla MeHOeHYIs UPouyy-
6AHHS 8 MIll CAMIl CIBO3MIHI CUOEPANLHUX KYIbMYD, AKI GIOHOGIIOIOMb 3aNACU 2yMYCy V IPYHMI
ma nokpawyroms to2o cmpykmypy. Tax, nonosHeHHsi Op2aHiuHOT PeuOBUHU MONCIUBE WIAXOM
«nogepHeHHsy poouHu 60006ux Ha nawii nona. Taxi Kyremypu, AK cos i 20pox, yace Nocmynoso
3aumaromy co1o Hiuly 6 XepcoHcoKitl obnacmi, ane tidemuvcsa npo bazamopiuni 60006i Kyibmypu,
AKi popmytoms nomysicHy Kopenegy cucmemy. Lle cnpuse HAKONUYeHHIO OP2aHiuHOI peuosUHU
Mma cmeopeHnio 2ycmoi CImKu Kaniiapie Oist pyxy 002U No 6CbOMY NPOQINIO IPYHMY.

Ha ochosi nposederux 00cioicetsb, NPUCBAUEHUX BUPOULYBAHKIO 20POX) HA OOCTIOHOMY NOL
XIAEY, 6cmanogneno HU3Ky YUHHUKIS, IKI CHPUSIONb OMPUMAHHIO OP2AHIYHOL CLIbCbKO2OCHO-
0apcokoi npOOYKYii ma nooarbUOMY PO36UMKY OPLAHIYHO20 3eMIepoOCmEa 8 ymMo8ax NiGoHs
Yxpainu.

Kniouogi cnosa: opeaniune 3emnepodbcmeo, 2opox, 60006i Kynemypu, opeaHiuna npooyKyis,
aymye, cudepamu, 6yIbOOUKO8I 6akmepii, pooiouicms [PYHNY.




