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BJUSIHUE COJIEN KEJUYHBIX KUCJIOT U ®EHOJIA HA ) KU3HECIIOCOBHOCTH
MOJIOYHOKUCJIBIX MUKPOOPITAHU3MOB iN VITRO

Abdullayeva N.F.,
Huseynova N.F.,
Abdullayeva N.A.
Baku State University

THE EFFECT OF BILE SALTS AND PHENOL ON THE VIABILITY OF LACTIC ACID
MICROORGANISMS IN VITRO

Annomauyus.

H3y1£€H0 BIUSAHUE COJICU HCETUHBIX KUCTIOM U ¢€H0ﬂa HA HCUBHECNOCOOHOCINb MOJIOYHOKUCIILIX 6ai<mepu12 u
npumernerue ux 6 kavecmee npo6uomui<a 8 npou3so¢)cmee ¢yHK1/;u0HaﬂbelX npodykmos numMaHu:l.

Abstract.

Studied the effect of bile salts and phenol on the viability of lactic acid bacteria to unfavorable environmental
factors, and applying it as probiotics in the production of functional foods.

Knroueesie cnosa: pepmenmuposantvie npoOyKmul, CONU HCENUHbIX KUCIOM, (DeHOT, NPOOUOMUKLL.
Keywords: fermented foods, bile salts, phenol, probiotics.

[Tpu nmogdope GHyHKIMOHATBHO-aKTHBHBIX IITaM-
MOB MOJIOYHOKHUCIIBIX MUKPOOPTaHU3MOB HEO0XOIMMO
YYUTBIBAaTh TAKHE UX CBOICTBA, KaK HEPTHs KHCIOTO-
00pa3oBaHUs, CHHTE3 MIPOTCOUTUICCKUAX (PEPMEHTOB,
PE3UCTEHTHOCTh K BBICOKHM KOHIICHTPAIHSAM COJIH,
JKEITIH, PAa3TUYHBIM 3HA4eHusM pH, aHTHOHOTHKAM U
AHTarOHUCTUYECKAass aKTUBHOCTH 110 OTHOIICHUIO K TTa-
TOTEHHOH M YCJIOBHO MaTOTeHHOM Mukpodiope [1, 3].
B nHacrosmee BpeMs MIHPOKO UCTIONB3YETCS TOHATHE
«IPOOMOTHK» JJIsi 0003HAYECHUS JKUBBIX MHKpPOOpra-
HHU3MOB, YIOTpeOJIeHIe KOTOPBIX C IMUIIEH B JOCTATOU-
HBIX KOJMYECTBAX OKA3bIBAET OJAaronpusTHOE BO3JIEH-
cTBUE Ha 3710poBbe [4]. HecMoTpst Ha nMmeromuecs 10-
CTIDKEHHS B O3TOH O0OJAacTH aKTyalbHBIM SBIISETCS
MOMCK OTEYECTBEHHBIX KOHKYPEHTHOCIIOCOOHBIX CTap-
TOBBIX KYJIBTYP MOJIOYHOKHCIBIX OaKTEPHA IS ITHIIIe-
BOW INIPOMBIIUIEHHOCTH M pa3paboTKa OOBEKTHBHBIX
KpPHUTEPHEB OILEHKN UX MPOOMOTHYECKHX CBOMCTB, YTO
CO3/1a€T BO3MOXKHOCTB JUIl TEXHOJIOTUYECKOTO HCIIOJIb-
30BaHMsA JITHUX MHKPOOPTaHM3MOB B MPOHU3BOJCTBE
(hyHKIIMOHAJIBHBIX MIPOYKTOB MUTaHMA [2].

B mocnennee BpeMs MOSBISAIOTCS COOOMIEHUsT 00
0OHapy)XeHUN Y HEKOTOPBIX MOJIOYHOKHCIBIX OaKTe-
pUll aHTUOKCUAAHTHBIX CBOMCTB, KOTOpBIE COXpPaHs-
IOTCSl M JJa)Ke€ YCHIIMBAIOTCSI B COCTaBe MHUIIEBBIX IMIPO-
JIYKTOB, (DepMEHTHUPOBAHHBIX FJIM OOOTAIIEHHBIX UMHU
[7]. B psne ucciemoBaHuii ObUTa MOKa3aHa CIIOCOO-
HOCTb pa3JIMYHbBIX IITAMMOB OaKTepuii TOaBIATH IPO-
LECChI IEPEKHCHOTO OKUCIEHHS TUMUA0B MUKPOCOM U
JUMONPOTEU0B HU3KOH MIIOTHOCTH, 3aXBaThIBATh CBO-
0ojHBIC paIMKaNbl, YCHJIMBATH AKCIIPECCHIO T'CHOB
(hepMEHTOB aHTHOKCHAAHTHOW 3alUTHI B Pa3IMUHBIX
TKaHAX W TOBBIIIATh WX aHTHOKCHAAHTHYIO €MKOCTh

[6].

OJIHaKO HMCCIIE0BaHUs MTOKA3bIBAIOT, YTO 3HAYH-
TeNbHAasl YacTh MPOOUOTHUYECKHUX KIIETOK TEpSIET CBOIO
AKTMBHOCTH BCJIECTBUE T'HMOEIN MHKPOOPTaHH3MOB
IPY XpaHEHUH IPOYKTa, a TAKKe B POLIECCe MPOX0XK-
JICHUSI Yepe3 XKelyI0UYHO-KUIIeYHbIH TpakT. [TpnunHoit
9TOMY SIBJIETCS HHM3KOe 3HaueHue pH y kuciomomnou-
HBIX NIPOJYKTOB, BIMSHHUE COJSTHOW KHCIIOTHI, JKEI4H,
(eHONa u mercuHa xenymodHoro coka [5]. ItamMmer
MOJIOYHOKHCIIBIX OakTepuii OBUIM HM30JIMPOBAHBI M3
(epMEHTHPOBAHHBIX KUCIIOMOJIOYHBIX HPOJIYKTOB H
SIBJISIFOTCSL TIPEICTABUTENISIMH PE3UCTEHTHOH MHKPO-
(topsl 1 00111210T AaHTUMUKPOOHOIT aKTHBHOCTBIO 110
OTHOILIEHHIO K HEKOTOPBIM TPAMIOJIOKHTEIBHBIM |
rpaMOTPHULIATEIbHBIM OaKTEPHsM, K TOMY XK€ MpOSB-
JISIET ONpENIeNICHHYI0 PE3UCTEHTHOCTh MO OTHOILEHUIO
K KHCJIOTHOMY cTpeccy [8].

Llenb TaHHBIX KCIIEPUMEHTOB - N3y4YEHUE BIHS-
HUSI Pa3lIMYHbIX KOHIIEHTPAIMH CcONiel KETYHbBIX KHC-
JIOT ¥ )eHOJIa Ha )KU3HECTIOCOOHOCTH IITAMMOB MOJIOY-
HOKHCJIBIX OakTepHii in Vitro.

Marepuanbl 1 MeTOABI HCCIeTOBAHNS.

OOBeKTaMHu HCCIIEIOBAHUS CITY)KHWIIH KYJIBTYPHI
MOJIOUHOKHCIIBIX Oakrepuit Enterococcus faecalis T
23, L.delbrueckii, L.casei, L.fermentum, BeizencHHBIE
U3 KHCJIOMOJIOYHBIX MPHPOAHBIX HMCTOYHHKOB A3ep-
OalmkaHa (HamUTKa «AWpaH», KBAIICHOH KaIIyCTEhI,
TPaJANIMOHHOTO OEJIOro ChIpa, KUCIOro KOPOBBETO MO-
J0Ka). VeHTuduKanuio BeIJEICHHBIX IITAMMOB OCY-
LIECTBIISUIN TI0 KYJIbTYypaJIbHBIM, MOP(OIOTHYECKUM U
¢dusnonoro-onoxumudeckuM rnpuzHakaMm. C mgaHHOH
uesnplo Obuta mpumenuMa meroauka Schillinger [1].
KynbpTHBUpOBaHUE NMPOBOAMIN HA XUJIKOW MHUTATENb-
Hoit cpene MRS, conepxarieit 0,5, 20 u 40 % >xeman B
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TedeHue 24 4. B skcriepuMeHTax HCITOJIb30BaIH Mpena-
pat xemuan meaunuHckol (Chole medicata), comepxa-
Ui HATYpaIbHYIO My3bIPHYIO JKEJIYb KPYITHOTO pora-
Toro ckora. [IpoLeHT BEDKMBAEMOCTH OLCHUBAIH IO
KOJIMYECTBY JKU3HECTIOCOOHBIX KJIETOK OakTepuid B 1
cm® cycnensuu (aucno KOE) [4].

Y CcTOWYNBOCTh ITAMMOB MOJIOYHOKHUCIIBIX OaKTe-
puil K (heHoNy ONpenessuIM MO YPOBHIO HAKOIUICHUS
O6moMacchl (M3MEHEHHWIO ONTHYECKOW IUIOTHOCTH) M
gucna KOE mocne 24 9 KyJIbTUBHPOBAHUS ITOCEBOB
IIpY ONTUMAJIBLHOW TEMIEpaType B KUIAKOM MUTATEIb-
HOU cpene ¢ KoHIeHTpanueii gpernomna 0,4 %.

Pe3yabTaThl 1 UX 00CY:KIEHHS.

[ToyueHHBIE pe3yNbTaThl HAILIA CBOE OTOOpaxKe-
HHe Ha pucyHke 1. Ha pucyHke noka3aHo BiHsSHHE CO-
Jel JKeMYHBIX KHCJIOT Ha >KU3HEHHYIO CHOCOOHOCTh

70

MHKPOOPTaHU3MOB M HW3MCHEHHE AWHAMHKU ONTHYE-
CKOH INIOTHOCTHU C IPIMEHEHUEM PA3IMIHBIX KOHIICH-
Tparmid. Pa3nnyHasi KOHIEHTpPAIMS JKETYHBIX KUCIOT
OKa3blBajJla pa3HOOOpasHOe BIMSHHE Ha IMHAMUKY
)u3HecrmocoOHocTH mrtamMa. C yBennyeHHeM KOHIEH-
Tpamu dpQexTopa B cpeae HabIraeTCs npsiMast Kop-
persiysl, 4TO TMPHBOAWIO K aKTHUBALMM POCTa, BO3-
MOJKHO, 9TO CBSI3aHO C aKTHBalMeld (PEpPMEHTHBIX CH-
CTE€M, OTBEYAIOMINX 332 META0ONMYECKHE IPOIECCHI
MHKpPOOPTaHU3MOB. TakuMm 00pa3oM, KOHIIEHTpamus
kuciot - 0,5% moBbImana pocT MUKPOOPTaHU3MOB Ha
15%, B TO Bpems kak 20% KOHIIEHTpanus 10 CpaBHe-
HUIO ¢ KoHTponeM — Ha 60%. IIpn Gosee BBICOKOH -
40% KOHLEHTpalH, ONTHYECKas INIOTHOCTh MUKPOOP-
TaHW3MOB Bo3pacTtaia Ha 92%.

020 9% mwenuu

=40 % wenuu

g
]

GTeneHs BohXWBACMOCTH
KneToK, %
&
] L«il
l}l

g 10 t1 12 13 14 1§
LiTarw)

Puc. 1 Bviocusaemocms Kiemok MUKPOOP2AHUIMOEB 6 NPUCYMCMEUU diceldu

HaubGoiee NEPCICKTUBHBIMU IO MOKAa3aTeJItO
YCTOWYMBOCTH K (DEHOJIY SIBJISIIOTCS YETHIPE IITaMMa
MOJIOUHOKHUCIBIX OakTepuii — Enterococcus faecalis T
23, L.delbrueckii, L.casei u L.fermentum creneHb BbI-
JKMBAaEMOCTH KOTOPbIX B mpucyrctBumn 0,4% ¢enona
npesbimaet 30 %, 9TO COINIaCHO JaHHBIM XapaKTepu-
3yeT IITaMMbl MHKPOOPTaHHU3MOB KaK BBICOKO-TOJIE-
paHTHBIE K peHoiry [2].

Taxum 06pa30M, HCCIEAyEeMbIC ITAMMbI MUKPO-
OpPraHn3MOB IIPOABJIAIINA YCTOﬁQHBOCTL 10 OTHOLICHHUIO
K COJISIM KCJIUHBIX KHCJIOT pa3H0171 (1)PI3I/IOJ'IOFI/I‘160KOI71
KOHLEHTPAIMX 1 (PeHOITy. DTO B CBOIO OUEPE/Ib CBUE-
TCIJIBCTBYCT O SKU3HEHHOM CIIOCOOHOCTHU HCCIIEAYEMBbIX
mukpoopranmsmoB — Enterococcus faecalis T 23,
L.delbrueckii, L.casei u L.fermentum B mmeBapuTens-
HOM TpakTe uenoBeka. [lomyyeHHbIe JaHHBIE CIyXaT
OCHOBOH I IPOTHO3UPOBAHUS CIOCOOHOCTH MHUKPO-
OpPTraHU3MOB K COXPaHEHUIO MU (PepPMEHTaTUBHON aK-
TUBHOCTHU IO MEPEC MPOXOKIACHUSA YCPE3 KCITYAOYHO-
KUIIEYHBII TPAaKT U MPUKUBAEMOCTH B KMIIIEUHUKE [5].
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BIOJIOTTYHUM 3AXUCT POCJIMH SIK OJIVH I3 YUHHUKIB IMOJAJBIIOIO PO3BUTKY
OPT'AHIYHOI'O 3EMJIEPOBCTBA B YKPAIHI

Amons S.E.

Candidate of Agricultural Sciences, Associate Professor,

Associate Professor of the Department of Botany, Genetics and Plant Protection,
Vinnitsia National Agrarian University

BIOLOGICAL PROTECTION OF PLANTS AS ONE OF THE FACTORS OF FURTHER
DEVELOPMENT OF ORGANIC AGRICULTURE IN UKRAINE

Anomauis.

Cmamms npucesyena poii 6ion02i4H020 3aXUCy POCIUH y 3a0e3neyenHi Pimocanimaptoi, ekoaio2iuHoi ma
npooosonvuoi besnexu. Haconoweno, wo 6 danutl yac 20cmpo Haspina HeoOXiOHICMb akmusizayii nooaAIbLUL020
PO3BUMKY (DYHOAMEHMATBHUX | NPUKIAOHUX OOCTIOHNCEHb 8 PAMKAX NPUUHAMOI KoHYenyii himocanimaptoi onmu-
mizayii azpoexocucmenm, oe OIONO2IYHOMY 3aXUCMY 8I0800UMbCS KAPOUHATLHA POb 8 30epedcenHi biopisHoMa-
HIMmsl, 6i0HO8IeHHI DIOYEHOMUYHOI pe2ynayil, OMPUMAHHI HAMYPATbHOL NPOOYKYIL, 3aXUCTY HABKOTUUHBLORO Ce-
peodosuiya.

Ocobnuea ysaza ¢ pobomi npudinena npobiemi opeanivHo20 3eMiepodCmea, o2o nepcneKmus ma poi 8
po36UmMKy biono2iunozo 3axucmy pociun, o 0a€ MOACIUBICMb O3HAUOMUMUCS 3 OOCﬂZHeHH}ZMu, nepcnekmueamu
PO3BUMKY, A MAKOIIC 3 Npobaemamu 6ioN02IuH020 3aXUCmy POCIUH, i 3p0OUmU KPOK énepeod y GUpiulenHi, nepul 3a
6ce, NUMAHb GIMOCARIMAPHO20 0300POBICHHS MA ONMUMIZAYLL A2POEKOCUCTEM 6 CLIbCLKOMY 20CH00apCcmel Y-
PainU, KOHKYPEHMOCHPOMONCHOCHE BIMUUSHAHUX CLIbCbKO2OCNO0APCLKUX MOBAPOBUPOOHUKIE 8 YM08ax Oii npa-
eun i npunyunie COT.

Abstract.

The article is devoted to the role of biological plant protection in ensuring phytosanitary, ecological and food
safety. It is emphasized that now there is an urgent need to intensify the further development of basic and applied
research within the accepted concept of phytosanitary optimization of agroecosystems, where biological protec-
tion plays a crucial role in biodiversity conservation, restoration of biocoenotic regulation, natural environment,
environmental protection.

Particular attention is paid to the problem of organic farming, its prospects and role in the development of
biological plant protection, which provides an opportunity to get acquainted with the achievements, prospects of
development, as well as with the problems of biological plant protection, and take a step forward in addressing,
above all, phytosanitary rehabilitation and optimization of agroecosystems in agriculture of Ukraine, competitive-
ness of domestic agricultural producers.

Knrouosi cnosa: 3axucm pociun, 6ionoziunutl Memoo, WKIOHUKU, X80poOU, CLIbCbKE 20CHOOAPCME0, OP2aHi-
YHA NPOOYKYIS, eheKmUBHIiCMb.
Keywords: plant protection, biological method, pests, diseases, agriculture, organic products, efficiency.

Introduction.

Agriculture plays an important and indispensable
role in the life of human society, it has always had its
own history, status and traditions. The trend towards
constant population growth on the planet is accompa-
nied by ever-increasing demands of society on the qual-
ity and safety of food.

On the other hand, issues related to plant protec-
tion are at the forefront of the interests of more and
more people, the environment and the sustainable de-
velopment of society. Therefore, there is an urgent need
to address the controversial issues of today: to provide
humanity with safe food, and on the other hand, to pre-
serve the natural environment for future generations.

Society needs to jointly resolve these controversial is-
sues and find a commaon path for its further coexistence.

The global environmental situation has deterio-
rated significantly in recent years, and some of the pro-
cesses are not just destructive, but sometimes cata-
strophic and irreversible. Therefore, the problem of
sustainable development and primitive environmental
consciousness has already been discussed in recent his-
tory. Thus, in 1972, at a conference in Stockholm, the
idea was formulated, the essence of which was to real-
ize that the nature of human economic development
must change dramatically.

Scientists, international organizations and political
leaders of a number of developed countries have warned
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about the need to reorient the development of the world
economy for twenty years. Later, in 1992, the United Na-
tions Conference on Environment and Development was
held in Rio de Janeiro. Based on the results of its work, a
conclusion was made, the essence of which was that the
only promising way is the integration of economic devel-
opment of mankind and respect for the environment [1, 2].

However, the policy of sustainable development
proclaimed by developed countries in the late 1980s did
not become a panacea for solving global environmental
problems, so in today's environment a particularly ef-
fective way to solve environmental problems is the
close cooperation of countries, governments and major
environmental organizations in solving global and na-
tional environmental issues.

Thus, agricultural production has a direct connec-
tion with nature, which it affects through environmen-
tal, economic and social interests.

Formulation of the problem.

Chemicals used to kill pests poison the air, soil,
plants, and can be harmful to humans. To carry out
chemical control of pests and diseases have to spend
significant funds, use complex and expensive equip-
ment, spend in gardens and fields thousands of tons of
toxic substances. As a result of the systematic use of
chemicals, some of the surviving pests produce off-
spring resistant to specific pesticides. In addition,
chemicals are harmful to entomophagous, resulting in
the reproduction of such pests. Which used to be in
small quantities. Therefore, manufacturers and scien-
tists have to invent more and more new chemicals that
differ from the previous mechanism of action on pests,
which is also associated with high costs.

Therefore, an urgent issue in the further develop-
ment of organic farming is the development of the con-
cept of integrated green crop protection. This concept
involves the use of safe means and methods of plant
protection, but mostly not chemical - organizational
and economic, agricultural and biological. At the heart
of the biological method of plant protection against
pests and diseases are natural, natural phenomena on
top of parasitism and antibiosis (antagonism, fungi-
stasis, suppression), which regulate the relationship be-
tween saprophytic, parasitic and pathogenic microbi-
ota.

Organic farming - better meets the requirements of
quality food production, it takes into account the sound
management of natural resources and, thus, creates the
conditions for the preservation of natural ecosystems,
nature conservation and biodiversity.

In connection with global pollution in the XXI
century, the urgency of using environmentally friendly
methods and plant protection products using bioagents
that regulate the number of pests is growing. In accord-
ance with the accepted concept of phytosanitary opti-
mization of crop production, there is a transition from
the total use of chemicals to the use of environmentally
friendly methods of plant protection. One of the ways
to implement this program is to use biological methods
of plant protection.

Relevance of the research topic.

Ukraine's agriculture has always been, and proba-
bly will be for a long time, a donor to other sectors of

the economy, a source of replenishment of national in-
come to solve the country's urgent problems. The
growth of demand and prices for food caused by the
pandemic gives our country a chance to recover the
economy, using the domestic agro-industrial complex
as a locomotive.

Our country ranked second in the world in terms
of total grain exports, as shown by the last marketing
year. As a result, Ukraine is one of the "guarantors of
food security in the world" and has the potential to fur-
ther increase agricultural production.

For the further effective functioning of the agricul-
tural sector, one of the main tasks is the development
of the domestic organic sector of the agricultural sector.
It is the most innovative and promising area of devel-
opment in the agricultural sector, which requires a clear
plan of action and measures in both the long and me-
dium term.

Reaching the global level, the organic market con-
tinues to grow rapidly and is attracting increasing atten-
tion from the governments of many countries around
the world, which are looking for multifunctional pro-
duction systems that can bring the national economy to
a new, better level of development.

An important role in agriculture is played by pes-
ticides, which for more than a century have made a sig-
nificant contribution to increasing the productivity of
crops around the world, protecting them from many
pests. Today, the chemical method of pest and disease
control is the leader in the list of plant protection meth-
ods. Especially often used in modern intensive plant
growing technologies. The chemical method of pest
and disease control differs in high efficiency, as in the
process of its application the whole arsenal of modern
equipment is used and relatively small labor costs are
required.

The advantage of the chemical method of pest and
disease control is its optimality when it is necessary to
destroy pests in the shortest possible time. However,
this method of control cannot be considered environ-
mentally friendly: many pesticides are toxic not only to
the destroying pests, but also to beneficial insects, ani-
mals and humans. Some pesticides tend to accumulate
in environmentally unacceptable concentrations in soil,
water and food.

The powerful, sometimes poorly controlled chem-
ical protection industry, over the past decades of pesti-
cide poisoning, has posed a real threat of environmental
catastrophe. The fact that pests become accustomed to
chemical pesticides does not add optimism, as a result
of which it is necessary to develop new, more toxic
ones. Therefore, it is time to talk about the relevance of
using the biological method for plant protection, espe-
cially since all these years the scientific base and prac-
tice of its use have been successfully developed in the
world and in Ukraine in particular.

The aim of the study is to conduct a scientific
analysis of the state of the field of organic farming and
develop ways to obtain environmentally friendly prod-
ucts with high consumer properties, including the intro-
duction of organic schemes of domestic agricultural
production in market conditions.

Analysis of recent research and publications.
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Issues of theoretical and methodological founda-
tions of the biological method of plant protection
against pests in agriculture are given attention in the
works of domestic and foreign scientists such as: An-
dreeva I.V., Broadway V.M., Dyadechko M.P., Clar
J.K., Koppel H.S., Krutyakova V.I., Pisarenko V.M.,
Sweetman H.L., Flint M.L., Sternis M.V. and other.

However, the issues of introduction of biological
plant protection by domestic farmers in the context of
world experience and world prospects for the applica-
tion of the bio method, the main trends in world markets
for organic products and the prospects of organic farm-
ing were insufficiently covered. These issues need fur-
ther study.

Research methodology.

In studying the issues of biological plant protec-
tion as a factor in the development of organic farming,
trends and prospects for the development of the domes-
tic sector of organic agriculture were studied works of
domestic and foreign scientists, primary materials of
the author's own research, periodicals. Monographic,
statistical-economic, computational-constructive, ab-
stract-logical and other methods were used as research
methods.

Results of the research.

Plant protection is one of the most difficult activi-
ties associated with the production of crop products.
This requires knowledge of the place of production, is
the quality of the soil in a particular field, as well as
climatic conditions and, most importantly, orientation
on the harmfulness of the most important causes of dis-
eases, pests and weeds in a given region, but it is im-
possible to fully take into account all harmful factors.

Pest risk is adequate knowledge and consistent ac-
tion to limit their harmfulness below the level defined
as the economic harm threshold. This is done by all
available tools that should provide satisfactory condi-
tions for the growth and development of the plant itself,
and at the same time help prevent the emergence of
pests. Unilateral use of chemical pests and weeds does
not meet today's requirements. That is why special at-
tention should be paid to preventive, agrotechnical
measures, as well as the use of natural factors regulat-
ing the number of pests by parasitic and predatory in-
sects, entomopathogens and others.

Natural populations of local entomophagous and
entomopathogenic microorganisms began to be used in
the practical protection of plants during the develop-
ment of agricultural entomology. The action of benefi-
cial entomophagous and entomopathogenic was con-
sidered as a biocoenotic process, the intensity of which
depends on a number of factors, including the demo-
graphic status of the population of the pest, entomoph-
agous, entomopathogenic microorganisms and varietal
phenological characteristics of crops.

If it is necessary to control a specific type of pest,
it is recommended to use additional methods of tech-
nology elements:

- necessary agrotechnical measures;

- cultivation of resistant to diseases or pests varie-
ties;

- creating favorable conditions for the develop-
ment of natural enemies of pests;

- introduction of biological agents;

- use of chemical plant protection products.

Given the close link between plant health and en-
vironmental protection, the use of environmentally
friendly methods of pest and disease control through an
integrated plant protection system that includes a bio-
logical method is becoming relevant and promising.

At the beginning of 2019, the share of biological
products in the world was 6.7% of protective measures,
is since 1991 it has increased 6.7 times. At one time,
there were more than 300 biolaboratories in Ukraine.
The use of the biomethod reached 27%. When using the
biological method, according to the International Or-
ganization for Biological Plant Protection, more than
170 species of entomoacariphages are widely used, but
only 30 of them are used the most, which is 90% of the
market.

According to the International Association of Or-
ganic Producers, of all companies producing biologics
and biopesticides, 40% are in the United States, 35% in
Europe and 25% in all other countries. The United
States has the largest sales and the widest range of com-
mercially available products. The United States is an
example of large-scale commercialization of biopesti-
cides, the country has mechanisms to stimulate market
entry: a simplified registration system, a system to sup-
port the creation of new agents of the biomethod and
the development of commercial forms of drugs and on
their basis - to expand the range of ready-made forms
already on the market.

The Chinese biologics market is the fastest grow-
ing in the world, with an annual growth rate of 22.4%.
The government supports the development of the bi-
opesticide market: in 2013, several programs were ap-
proved to accelerate the development of the biopesti-
cide industry, and in 2017, new "Pesticide Management
Rules" were approved. The Ministry of Agriculture has
proposed to implement an action plan with zero growth
in the use of synthetic pesticides by 2020 (2015).

The EU ranks third in the world for the production
and use of biologics. In Europe, there are also programs
to reduce the use of chemical plant protection products
and constantly increasing safety requirements for hu-
mans and the environment when registering drugs,
which encourages the use of alternative plant protection
products (Regulation Ne 1107/2009 on the placement of
plant protection products on the EU market. This direc-
tion is also developing in Latin America and Asia, and
the global expansion of the world biopesticide market
will be facilitated by the global trend of greening plant
protection against diseases and pests, as well as the
growing production of organic products [3].

Biological method of plant protection based on the
use of living organisms to affect plant pests, pathogens
and weeds. Entomophagous and acariphagous (mite-
eating animals) are used to kill pests; phytophages that
eat weeds; various microorganisms (bacteria, fungi,
protozoa) and viruses that cause weeds and plant pests.
The means of biological protection also include micro-
organisms that act as antagonists of pathogens of useful
plants.
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At the heart of the biological method of plant pro-
tection is the idea of the existence in nature of mecha-
nisms for regulating the population of any living organ-
ism by its antagonists. It is implied that natural enemies
are able to keep it at a lower level than in their absence.
For example, biological regulation of pest numbers can
occur naturally, but can also be directed (by manipulat-
ing their aboriginal natural enemies or introducing tar-
get antagonists).

The previously existing idea, the essence of which
was to control pests, diseases and weeds until their
complete destruction, was replaced by an understand-
ing of the feasibility of biological control (regulation)
of the number of pests.

The term "biological control" usually refers to the
control of pests by their natural enemies. In a broader
sense, it is the use of biological agents (intact organ-
isms, components derived from organisms) to destroy
or deter pests or to promote natural enemies.

The term "biological control™ was first proposed
by the American entomologist G.S. Smith in 1919
when describing the introduction of natural enemies of
exotic (foreign) pests. Biological agents are not in-
tended for the complete extermination of the population
of the pest, but only to reduce its number in order to
reduce its harmfulness. The reference point is the eco-
nomic threshold of harmfulness, exceeding which
should prevent the applied means. The success of bio-
logical protection means a reduction in the population
density of the pest and its stabilization at a new, lower
level [4].

It should be noted that the modern biological
method of plant protection, based on interspecific pop-
ulation relations, began to take shape in the twentieth
century. During this period, the fundamental works of
D. Wallace, C. Darwin, D. Curtis and other researchers
were published. A significant contribution to the devel-
opment of the biomethod was made by American spe-
cialists A. Fitch, B. Welt, E. Riley and others. The first
experiments on the practical use of beneficial insects in
pest control were conducted in Europe. In France in
1840, the researcher Bouaziro used fragrant dye to de-
stroy the silkworm unpaired goose. In Italy in the
1840s, A. Villa used turuns and staphylococci to protect
the orchard from pests [5].

Protecting crops from biotic stress remains a key
issue for agriculture. After an era of excessive and often
ineffective widespread use of chemicals, methods of in-
tegrated pest management are now focused on improv-
ing the efficiency of crops, protecting non-target organ-
isms and increasing plant resistance. To meet these re-
quirements, a biological form of protection seems ideal,
but we are still discovering its significant potential.

Ecological basis of biological plant protection - in-
volves the use of natural enemies of organisms that dam-
age crops and other crops. Natural enemies include ver-
tebrates and invertebrates, predators and parasites, as
well as microorganisms. Modern advances in physiology
and biochemistry, ecology and microbiology have con-
tributed to the emergence of new promising areas in bio-
logical plant protection associated with the use of hor-
mones, pheromones, antibiotics, genetically modified
plants.

Modern biological protection products are highly
effective in the long run and at the same time they are
environmentally friendly for the environment, humans
and pets. Their use is not harmful to beneficial insects
and other non-target organisms. This increases biodi-
versity, promotes diversification and increases the re-
silience of natural systems and ensures quality agricul-
tural production.

Biological protection is considered by experts to
be an appropriate method from the point of view of eco-
logical safety. It is also profitable economically. Bio-
logical methods work for a long time without requiring
large costs, and when used properly, are very effective.
The resulting effect usually does not occur immedi-
ately, but only after a long time, but it has a more per-
manent protective nature.

The biological method of plant protection against
diseases and pests uses two main strategies:

1) support of beneficial organisms in this environ-
ment;

2) introduction, introduction of such organisms
into the environment.

When growing cultivated plants, the first strategy
is used in both traditional and ecological systems.

Biological plant protection is the use of a living
organism to protect plant health. In a broader sense,
which now prevails, this includes products whose ac-
tive ingredients are also "natural substances”, ie prod-
ucts of metabolism of animals, plants, bacteria and even
some minerals.

This approach is quite controversial, the question
arises: then where to put products based on sulfur and
copper? Both elements are "natural”. And also, for ex-
ample, limestone. In any case, this method of plant pro-
tection is not only the prerogative of organic farming,
its attempts to use it in traditional agriculture are still
growing, and in some cases, it is already having a tan-
gible effect.

The development of biological plant protection
products has been systematically considered, at least
since the beginning of the last century. Due to the wide-
spread use of chemical protection, research in the field
of biological plant protection was curtailed in the
1950s, but not completely stopped.

When growing cultivated plants, we make require-
ments for them that go beyond their primary properties.
We want the fruits to be bigger and the flowers to be
beautiful. Over the centuries of cultivation and breed-
ing, as well as through the use of many auxiliary mate-
rials, farmers have recently achieved a significant in-
crease in crop Yyields in recent decades. A lot of work
has also been done to increase the susceptibility of cul-
tivated plants to diseases and pests.

To implement a biological method of protection
and greening of integrated protection systems, it is ad-
visable to solve a complex problem of environmental
protection and study the biological characteristics of
natural populations of parasitic and predatory insects.

Biological protection is not primarily the eradica-
tion of harmful species, but the regulation of their num-
bers (biological control of numbers), which is based on
four main strategies:
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1) introduction into the population of harmful spe-
cies of biological agent from a remote area for its long-
term habitat and constant regulation of the number of
phytophages, phytopathogens and weeds. This strategy
was first used to successfully suppress worms (lcerya
purchasi) by the beetle Rhodolia cardinalis (Rodolia
cardinalis), imported from Australia to the United
States (California) in the XIX century. Therefore, this
strategy is often called classical;

2) asingle release (or introduction) of a biological
agent into the agrocenosis for the purpose of its further
reproduction and functioning as a regulator of the num-
ber of pests for a long time (but not always);

3) multiple (settling) release of biological agent
for operative containment of harmful species;

4) conservation, activation and accounting of use-
ful species in nature in different ways.

These are general strategies inherent to some ex-
tent in biological protection against pests, diseases and
weeds [6].

The main directions of the practical biomethod:

- preservation of beneficial organisms living in
plantations (natural enemies of pests) and strengthening
their role;

- the use of artificially bred entomophagous (par-
asites and predators) by launching them into the pest;

- introduction (import, settlement) and acclimati-
zation of new useful organisms for the area (the so-
called classical biomethod);

- the use of various pathogens (pathogens) as bac-
terial, fungal and viral pesticides.

As arule, biological methods are inferior to chem-
ical methods in terms of biological efficiency (death of
insects or weakening of disease development), but at
low costs, they are often more cost-effective, as they
not only suppress pests but also prevent mass out-
breaks.

The advantages of biological agents - in their
safety for humans, warm-blooded animals and benefi-
cial insects, in the protection of the environment from
contamination by pesticides.

In Ukraine, the use of biological plant protection
products is currently extremely insignificant, although
in the 90s of the last century favorable conditions were
created for this. Recently, in the agricultural sector of
the country there has been a steady negative trend of
dominance of the chemical method of crop protection
over biological. The decrease in the use of the biologi-
cal method occurred in relative and absolute terms (Ta-
ble 1).

These tables show a reduction in the dynamics of
the share of the biological method in the total amount
of crop protection. Thus, if in 1995 the protection of
crops by biological methods was carried out on 3023
thousand hectares, which was 15.2% of all areas where
the protection of crops was carried out, then in the fu-
ture the area of application of biological methods de-
creased and, say, in 2018 amounted to 1967 thousand
hectares (4% of all areas).

Table 1
Dynamics of application of chemical and biological methods of protection of agricultural plants from pests
in Ukraine*
. Years
Methods of crop protection 1995 | 2000 | 2010 | 2015 | 2016 | 2017 | 2018
Volumes of application of methods of protec-
tion of agricultural crops, total, thousand hec- 19824 | 12970 | 38588 | 43816 | 45173 | 46798 | 49106
tares
including:
chemical 16801 | 11916 | 36553 | 41630 | 43117 | 44730 | 47139
biological 3023 | 1054 | 2055 | 2186 | 2056 | 2068 | 1967
The shgre of the biological method in the total 15.2 8.1 53 50 46 44 40
protection of crops, %

Source: [7]

Organic farming is one of the fastest growing sec-
tors of agriculture in the world and especially in the Eu-
ropean Union.

Organic production must be natural in everything,
it means caring for nature, people and the world at all
stages. According to the monitoring conducted by the
Ministry of Economy of Ukraine, in 2019 the total area
of agricultural land with organic status and transition
period amounted to about 468 thousand hectares (1.1%
of the total area of agricultural land in Ukraine). There

were 617 operators of the organic market, of which 470
were agricultural producers [8].

In recent years, our country has seen a positive
trend towards a steady increase in the number of pro-
ducers of organic production and, accordingly, an in-
crease in the area of agricultural land where certified
organic production is carried out. For the Ukrainian
market, this is a positive trend, which indicates an ac-
tive filling of the domestic market with organic prod-
ucts and an increase in consumers of organic products
(Table 2).
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Table 2

Dynamics of organic production in Ukraine,
(2015-2019) *

Raincoat or- The volume of the do- Volumes of exports of organic
ganic . products to countries around the
Years Number of s.-g. lands, mestic consumer mar- world
farms, ps. thousand hec- . 'ket, thousand dollars
tares million euros tone USA
2015 210 410.5 175 237.4 65.0
2016 360 411.2 21.2 245.1 78.0
2017 375 420.0 29.4 254.0 102.0
2018 510 429.1 33.0 390.0 157.0
2019 617 468.0 36.0 469.0 189.0
2019 +/-
until 2015 407 57.5 185 231.6 124.0
Source: [9]

The table shows that in 2015 in Ukraine there were
210 farms that received the status of "organic”, and in
2019 there were already 617 organic farms, and the to-
tal area of agricultural land on which organic produc-
tion is conducted increased by 57.5 thousand and
amounted to 468 thousand hectares. In Ukraine, since
2015, there has been a stable, annual growth of the do-
mestic organic consumer market.

Due to the long-term use of organic farming sys-
tems (which include crop protection without the use of
chemical plant protection products), the ecosystem can
begin to cope with diseases and pests on its own, the
number of treatments and protective measures will be
reduced and climate stress reduced. Therefore, insecti-
cide-free organic farming justifies itself both economi-
cally and environmentally. However, at the moment the
level of introduction of organic agrobiotechnologies in
the agro-industrial complex of Ukraine for most types
of products does not exceed 3-4%.

As of December 1, 2020, there are 722 operators
of the organic market in Ukraine, including 470 - agri-
cultural producers, 114 have processing as a type of
certified activity, of which 64 operators package prod-
ucts for the trade shelf. Among the regions that are lead-
ers in the number of such enterprises are Odessa, Kher-
son, Kyiv, Poltava, Vinnytsia and Lviv regions. How-
ever, even among these companies, not everyone dares
to abandon chemicals.

Some scientists believe that the role of pesticides
in environmental pollution is negligible compared to
other sources. However, we should not forget that one
of the main ways in which the remains of pesticides in
the human body - getting them with food. Therefore, in
recent years in many countries around the world, in-
cluding Ukraine, the use of chemicals dangerous to hu-
mans and the environment is banned, medical control
is strengthened both when recommending the produc-
tion of new drugs and their residues in food, strict reg-
ulations have been introduced norms and terms of pro-
cessing of plants.

The tactics of pesticide use have also changed. In-
stead of systematic treatment of plants with chemicals
to destroy pests, regardless of their number, it is recom-
mended to strictly limit the implementation of extermi-
nation measures in cases where the number of pests ex-

ceeds the criterion of harmfulness, or economic thresh-
old, ie the cost of preserved crops pays for environmen-
tal protection. This requires a closer combination, or in-
tegration, of chemical, biological, agronomic and other
methods of plant protection, taking into account the
complex environmental situation. This tactic is called
integrated control, or integrated plant protection [10].

Despite its obvious advantages as an ecological
method, biological control of phytopathogens and plant
parasites cannot yet successfully compete with the
chemical method of plant protection against diseases.
The scope of its application is usually due to the forced
exclusion or restriction of the use of pesticides due to
their contamination of products - in protected soil, in
protected areas, in the cultivation of vegetables and
fruits for baby or dietary nutrition.

During the transition of agriculture from intensive
linear technologies (directed selection, is management)
to closed post-industrial (stabilizing selection, is regu-
lation) with a mechanism of self-regulation, it is im-
portant to determine the regulatory role of hyperpara-
sites and direct their use for biotic regulation of agricul-
tural systems. The practice of using mycoparasitic
organisms as agents of biological control of crop dis-
eases is becoming more widespread in the world.

Despite the fact that currently biological drugs for
plant disease control occupy a small part of the world
market of pesticides, work to find promising bioagents,
development of formulations and methods of their use,
conducted in different countries, indicate real prospects
for biomethod incorporation into protection systems
plants from pests [11].

Summing up, it should be noted that the growth of
demand for organic products in Ukraine is growing
every year. Consumers want to receive fruit and vege-
table products without harmful impurities, fresh flow-
ers and greens of domestic production. The trend for
organic products is currently very high, so agricultural
enterprises, which have implemented and operate a sys-
tem of biological plant protection, successfully supply
their products to domestic and foreign markets.

In our opinion, for the successful development of
domestic organic production, much attention should be
paid to the training of personnel working with the bio-
logical method. This method requires more skilled
workers than chemical, and often consulting is a better



«COLLOQUIUM=JOURNAL » #17(1a4), 2021 / AGRICULTURAL SCIENCES 11

choice than self-application by trial and error, because
the price of the biomethod is considerable. Timely
monitoring of threats is especially important here, as all
pests are able to produce significant outbreaks in a short
period of time. We believe that the future of monitoring
phytosanitary threats on cultivated crops is in minimiz-
ing the human factor, in robotization and digitalization
of these processes.

We sincerely hope that the laws regulating the
market of ecologically clean products of greenhouses
and farms in Ukraine will be finalized soon. Such prod-
ucts will have to be provided with appropriate labeling,
a mark of quality, which indicates that organic products
will decorate our table, bring us health, and delight us
with a long-forgotten taste of real, delicious vegetables
and fruits "like from your garden."”

One of the priorities of the National Economic
Strategy for 2030 is to motivate citizens to switch to a
healthy diet, including in order to reduce the risk of de-
veloping food-dependent diseases, as well as to develop
a system of informing citizens about the quality of food.

It should be noted that the prospects for the use of
biological methods in agricultural regions of Ukraine
are steadily growing in connection with the tasks, and
the results of developments in the use of biological
plant protection products indicate the prospects for
their use in integrated pest management programs
aimed at restoring and maintaining biocoenotic balance
in agroecosystems [12].

Accumulated knowledge led to the conclusion that
the capacious and multifactorial concept of biomethod
cannot be narrowed down to the predominant use of one
bioagent, as in this case it is impossible to control the
development of a complex of pests inhabiting a crop
during the growing season and prevent crop losses. It is
necessary to form a set of biological means that allows
not only to build a complementary application, but also
to cover the spring reserves of pests, and in all phases
of their development [13].

Ultimately, the biologization of crop production
will reduce the use of pesticides, the cost of their im-
plementation, and most importantly improve the envi-
ronmental situation, that agricultural products and
products from it will have a positive impact on the
health and quality of life of the Ukrainian people.

Conclusions.

The growing number of organic farmers and the
size of cultivated areas give hope that in the near future
the range of organic products offered on the domestic
market will increase significantly. The development of
domestic organic farming is an opportunity both for
sustainable agricultural production and for the con-
sumption of this product.

Transition to ecological technologies of agricul-
tural cultivation crops, which are based on the use of
biological methods of plant protection, involves not just
the rejection of mineral fertilizers and pesticides, but a
deep understanding of the processes occurring in na-
ture. By managing the processes of plant growth and
development, regulating the number of microorganisms
and soil representatives of the animal world, ensuring

plant resistance to pests and diseases, you can get qual-
ity products with minimal material, labor costs and high
crop yields.

Transition to ecological technologies of agricul-
tural cultivation crops, which are based on the use of
biological methods of plant protection, involves not just
the rejection of mineral fertilizers and pesticides, but a
deep understanding of the processes occurring in na-
ture. By managing the processes of plant growth and
development, regulating the number of microorganisms
and soil representatives of the animal world, ensuring
plant resistance to pests and diseases, you can get qual-
ity products with minimal material, labor costs and high
crop yields.

Itis now clear that the development of the biotech-
nology market in plant protection requires not only
government support, regulation of chemical pesticides,
development of new highly effective biopesticides, but
also modern approaches to creating regulations and
rules for the use of existing biological products.
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B cmamve npugedenvi pesynomamul uccie008aHUll GAUAHUA MUNA KOPMACHUS HA MONOYHYIO NPOOYKMUG-
HOCMb U 0OMeHHbIE NPOYECChl MOJIOUHBIX KOPOS. Bbiasneno, umo npu ceHajlcHo-cuiocHomM mune KOPMIeHUs KO-
POBbL CYUECMBEHHO NPEBOCXOOUNU O GENUUUNE YO0E8 CBOUX AHAN0208, YeM NPU CUNOCHO-KOHYEHMPAMHOM Mune

KOpMﬂEHu}Z.
Abstract.

The article presents the results of studies of the influence of the type of feeding on the milk productivity and
metabolic processes of dairy cows. It was revealed that in the haylage-silage type of feeding, cows significantly
exceeded their counterparts in terms of milk yield than in the silage-concentrate type of feeding.

Knroueevie cnosa: monounas npodmeuenocmb, Kopoebl, Kopma, payuoH, obmeHHble npoyeccai.
Keywords: milk productivity, cows, feed, diet, metabolic processes.

The natural and economic conditions of different
areas of the country are not the same for feed produc-
tion and animal husbandry development. Taking into
account these conditions, the types of feeding and diets
for farm animals are developed. They are most im-
portant when feeding cattle and especially dairy cows.
For a long time on dairy farms, the silage type of diet
with a content of up to 50% or more in terms of the
nutritional value of corn silage prevailed in the feeding
of dairy cows. The increase in the productivity of dairy
cattle breeds affected the structure of the diets of the
dairy herd.

In recent years, dairy cows have been focused on
producing large amounts of milk and are aimed at being
suitable for intensive production technology, in modern
industrial complexes. Therefore, livestock breeders are
more interested in ensuring the most complete realiza-
tion of the inherent high genetic potential of dairy
productivity and feeding, in the current conditions of
the natural and climatic zone of the Northern region of
Kazakhstan.

The research work was carried out in the dairy
complex LLP "Olzha Sadchikovskoye" and LLP "Sar-
yagash" of Kostanay region. In order to study the influ-
ence of silage-concentrate and hay-silage types of feed-
ing on the milk productivity and metabolic processes of
Holstein dairy cows.

The research object was the Holstein dairy cows.
The selection of animals was carried out according to

the principle of pairs of analogues, taking into account
the clinical and physiological state, age, live weight,
and productivity. The experimental animals were kept
in the exception of the studied factors.

Before the starting of research in the interdepart-
mental laboratory of the SUSAU of the city of Troitsk,
Chelyabinsk region, a studied the chemical composi-
tion and nutritional value of all types of feed that are
part of the diets for feeding dairy cows. It is established
that all feeds meet the requirements of the first class.

The highest dry matter content was in wheat hay
(85.41%), which surpassed in this exceeded concen-
trated feed 2.18%, pea oat haylage 35.4%, corn silage
67.0%. The dry matter of corn silage contained Meta-
bolic Energy - 1.83%, Crude Protein - 2.27%, Crude
Fiber - 6.45%; pea oat haylage ME - 4.86%, CP -
6.06%, CF - 8.0%.

The diets of dairy cows were balanced in accord-
ance with the methodological guidelines for feeding
norms compiled by A.P. Kalashnikov. (2003). The
physiological state of the experimental animals was
judged by the changes in the hematological and bio-
chemical parameters of the blood. Milk productivity of
cows for 305 days of lactation was taken into account
by control milking.

The ration of the silage-concentrate type farm con-
sisted of corn silage 50.0% of the total nutritional value,
mixed feed 27.35%, wheat hay 11.33% and potatoes
11.33%.
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= Wheat hay

= Corn silage

= Mixed feed Potatoes

Figure 1. Structure of silage-concentrate ration

In the haylage-silage ration, the share of silage was
reduced to 17.0%, mixed feeds from 27.35% to 17%,
pea-oat haylage was added 37.3%, and root crops (car-
rots, sugar beets), which amounted to 23.7%. At the

same time, the total nutritional value of the haylage-si-
lage ration is balanced to the norm of 23.7 for the cor-
responding dairy cow.

Cows eat more feed and with better appetite when
the daily ration contains an optimal ratio of course, suc-
culent and concentrated feed.

= Wheat hay = Corn silage

= Pea-oat haylage

Mixed feed

= Sugar beet = Carrot

Figure 2. Structure of the haylage-silage ration

The use of a haylage-silage type ration in feeding
dairy cows, with the content of pea-oat and corn silage
from the total nutritional value of haylage, contributes
to the improvement of feed consumption. As a result,
the animals receive more nutrients and energy, which
helps to increase milk productivity and improve the
quality of milk.

Studies of the milk productivity of experimental
animals have shown that the formation of milk yields
for the second and third lactation has its own character-
istics, which are influenced by the type of feeding ani-
mals. Throughout lactation, all groups had significant

fluctuations in milk yields. The lactation curves of the
cows of the experimental groups are shown in Figure 1,
2. During the period of milking, the milk yield of cows
increases, due to the normalized feeding and partly due
to the internal reserves of nutrients in the body of ani-
mals, which they accumulate during the dry period. Af-
ter the end of milking, milk yield in cows begins to de-
crease, which is characteristic of the physiology of lac-
tation. To get high milk yield from a cow for lactation,
it is necessary to keep the lactation activity of the body
at a high level for as long as possible.
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Figure 1. Lactation curves of cows of the second lactation for 305 days

With the haylage-silage type of cow feeding, the
dynamics of milk yields by months of lactation signifi-
cantly differs from the use of the silage-concentrate
type of diet. The experimental animals were character-
ized by maximum milk yields immediately from the
first month of lactation. After the peak of lactation,
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there is a decrease in milk yield for the third month by
an average of 60-80 kg of milk (10.0%), for the third
month - by 100 kg (18.8%), despite the fact that the
cows were fed in accordance with the technology of
milking.

VI VII VIII

4 group

IX X
3 group

Figure 2. Lactation curves of cows of the third lactation for 305 days

The animals of LLP «Saryagash», during the pe-
riod of milk yield, had rather high (1015-1020 kg of
milk), stable milk yields. The maximum monthly milk
yield was 45 kg (11.6%) higher than that of the LLP
«Olzha Sadchikovskoe» cows. From the 5th to the 7th
months of lactation, when all the cows were success-
fully fertilized, a stabilization of milk yields, monthly
changes are 7.5-10.9%. With the beginning of the pe-
riod of intensive fetal growth (5-6 months of preg-
nancy), which falls on the 9th-10th month of lactation,
the next stage of intensive reduction in milk yields be-
gins. In cows of the first and third groups, milk yield
decreases by 11.6-17.5% every month, and in animals
of the second and fourth groups-by 16.8-20.7%.

Thus, having considered the dynamics of milk
yields by months of lactation in cows, in the conditions
of the Kostanay region with different types of feeding,
significant differences were revealed between the ex-
perimental animals. It was found that in the haylage-
silage type of feeding, cows significantly exceeded
their counterparts in the silage-concentrate type of diet
in terms of milk yield per month. Blood tests showed
that the morphological and biochemical composition of
blood in animals of all experimental groups was within
the physiological norm.

Animals were relatively low content of red blood
cells and, conversely, a relatively high content of leu-
kocytes, which may explain the different structure of
the diets and feeding technologies, as well as, unusual
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for Holstein, a high proportion of acidic foods in diet
composition (table. 1). Blood erythrocytes of animals
with hay-silage feeding was 6,1x10 /I, which is 0,6x10
/I (11.1 percent) more than those of their counterparts
in the silage-concentrate ration.

A high content of silage in the ration, character-
ized by a low content dry matter and an acidic reaction
of the environment. In the blood of animals with the
silage-concentrate type of feeding, the hemoglobin
concentration was 18.6 g / | (15.3%) lower than that of
their counterparts with the silage-silage type of ration.

In cows, the content of leukocytes decreased, with
the silage-concentrate type of feeding by 1.1x109 / |
(11.6%), with the silage-silage - by 1.2x 109 / |
(13.3%).

Analysis of the leukocyte formula of the experi-
mental cows showed that it has a pronounced lympho-
cytic character, and the ratio of individual blood cells
corresponds to physiological parameters and indicates
the absence of inflammatory processes in the animal
body and the strengthening of the immune system.

Table 1
Morphological composition of blood
Type of feeding
Indicator Silage-concentrate | Haylage-silage
group
1 2 3 4
Erythrocytes, 10/ 5,5+0,27 6,2+0,23 6,1+£0,19 7,1£0,6
Hemoglobin, g/l 103,1+£2,29 113,0+1,43 121,5£1,36 125,9+1,24
Leukocyte, 10%I 9,6+0,69 8,5+0,38 91+0,53 7,9+0,23
Leukogram, %: basophils 0,6+0,02 0,3+0,03 0,7+0,04 0,3+0,03
Eosinophils 6,5+0,18 5,7+0,11 6,6+0,233 6,7+0,17
Rod-shaped neutrophils 5,0+£0,16 4,8+0,13 5,4+0,17 4,6+0,22
Segmented neutrophils 26,7+0,31 27,2+0,15 26,9+0,23 24,9+0,22
Lymphocytes 58,0+0,46 58,8+0,24 56,8+0,41 59,5+0,36
Monocytes 3,24+0,07 3,5+0,03 3,5+0,18 4,1+£0,16

In cows, the content of basophils decreased with
the silage-concentrate type of feeding by 0.4%, with the
silage-silage by 0.4%, eosinophils, respectively, by 0.8
and 0.2%, stab neutrophils - by 0.4 and 0, 7%, seg-
mented neutrophils with the silage type of feeding in-
creased by 0.5%, and with silage and silage it decreased
by 2.0%, the content of lymphocytes increased by 0.8
and 2.7%, monocytes - by 0.3 and 0, 6%.
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INFLUENCE OF BREEDS ON GROWTH, DEVELOPMENT AND PRODUCTIVE QUALITY OF
CALFS

Annomayus.

MscHast npoOyKmueHOCmb HCUBOMHBIX MO ULU UHOU NOPOObL 00YCI06IEHA MOPPOL0UYECKUMU U PUZUONO0-
cudecKkumu 06‘066HHOCm}ZMu, Komopbsle gbop/vzupyiomc;l u paszeusaromcsi 100 GIUSAHUCM HACICOCTNEEHHOCTNU uycio-
68Ul BHEWIHell cpedbl (KOPMIIeHUS U CO0EePAUCAnUsl) 8 nepuod svipawueanus. B npoyecce pocma u pazsumust scu-
BONIHbIX npoucxodﬂm SHA4YUmMelbHble KOJUYEeCMEEHHble U KAYeCMBEHHble USMEHEHUA, CE6A3AHHbLE C YEEIUUEHUEM
MaAccovl U USMEHEeHUAMU Moquwzozuuecmzo cocmasa myuiu. Hpu U3YUEeHUU 6/IUSIHUS I’lOpOOHOlJ npuﬂadﬂeofcnocmu
Ha NPOOYKMuUBHble Kauecmsa ObluK08 YepHO-Necmpoti Nopoobl U abepOUH-aHeyC X YePHO-NeCmpbiX NoMecell, §bl-
PAauleHHblX N0 mexnoaiocuu MOoa04H020 CKOMOBO()CWMCZ, YCmMAaHoen1eno, Ymo npeumywecmeo no JHCUBOLL Macce
abepOoun-aneyc x YepHo-necmpuix nomecet  sospacme 2 mec. Ha 6 ke unu 8,3% (P<0,05) u 6 3 mec. — na 7 ke uiu
7,3% (P<0,05). Cpeonecymoumvle npupocmul #CUBOU MACCHL 3d 8eCb NePUod ONbIma om poxcoerus 00 6-6,5 mec.
ObLIU NPAKMUYECKUMU OOUHAKOBbIMU — 766 u 755 2. ['emepo3uc no uHmMeHCUHOCHYU pOCMa y NOMeCHbIX ObIUKO8
He nposasuics. Macca naprvix myw y 0b14K08 abepOuH-aHeyc X YepHo-necmpulx nomecell oviia Ha 11,9 ke unu
15,9% (P<0,05) sbiuie, wem y c6epCmHuK08 YepHO-necmpoli nopoobl, Makice Kak u yooumsiil evixo0 — Ha 7,8%
(P<0,001), komopuwiti cocmasun 52,5% npomus 44,7%. Y mensim koHmpoavHou epynnul 4 abepoOuH-aneyc X YepHo-
necmpulx nomecel MIKOMHAS Yacmb myuiu (MAco JHcunoeannoe) cocmasisem oxkono 78%. Ilo kosgpduyuenmy
MACHOCMU (6blx00 makomu Ha 1 ke Kocmezi) npaxmuuecrcuxpas’ﬂuumi He YCMAaHOoBI1EeHO, a NO noKazameysim sicupa
u npomeuna, 6 cpedHell npode MAca, ObIYKU YEPHO-NeCMPOli NOPOObL NPesocxoosm ceoux ceepcmuurxos va 0,3 u
0,4% coomeemcmeenno. 1o xumuueckomy cocmagy OMUHHeen MbliiLybl CHUHBL YUCIMONOPOOHble ObluKU 6 6-6,5-
MeCAYHOM eo3pacme no CpaeHeHUI0 ¢ NOMECHbIM MONOOHAKOM OMIUYAIOMCA NOBLILUEHHbIM coz)epafcaHueM acupa
—Ha 0,6%.

Abstract.

The meat productivity of animals of a particular breed is due to morphological and physiological character-
istics that are formed and developed under the influence of heredity and environmental conditions (feeding and
maintenance) during the rearing period. In the process of growth and development of animals, significant quanti-
tative and qualitative changes occur, associated with an increase in weight and changes in the morphological
composition of the carcass. When studying the influence of breed on the productive qualities of black-and-white
bulls and aberdeen angus x black-and-white hybrids raised according to the technology of dairy cattle breeding,
it was found that the advantage in live weight of aberdeen angus x black-and-white hybrids at the age of 2 months.
on the6 kg or 8,3% (P <0,05) and at 3 months. - on the 7 kg or 7,3% (P <0,05). Average daily gains in live weight
for the entire period of the experiment from birth to 6-6,5 months. were practically the same - 766 and 755 g.
Heterosis in terms of growth intensity in crossbred gobies did not appear. The mass of paired carcasses of aber-
deen angus gobies x black-and-white hybrids was on 11,9 kg or 15,9% (P <0,05) higher than among peers of the
black-and-white breed, as well as the slaughter yield - by 7,8% (P<0,001), which amounted to 52,5% versus
44,7%. In calves of the control group and aberdeen angus x black-and-white hybrids, the flesh of the carcass
(trimmed meat) is about 78%. According to the coefficient of meat content (yield of pulp onl kg bones), no prac-
tical differences have been established, and in terms of fat and protein, in the average sample of meat, black-and-
white bulls surpass their peers by 0,3 and 0,4%, respectively. According to the chemical composition of the longest
muscle of the back, purebred bulls at the age of 6-6,5 months, compared to hybrid young animals, are distinguished
by an increased fat content - by 0,6%.

Knrouesvie cnosa: msacnas npooykmusHoCms», 4epHO-necmpas nopooa, abepoun-amneycckue nomecu, 8bIx00
myuiu, YOounslll 8bIX00, NOLYMYUA, MOPHOI0ULEeCKUL COCNAB, MACCA BHYMPEHHUX OP2AHO8.

Keywords: meat productivity, black-and-white breed, aberdeen-angus hybrids, carcass yield, lethal yield,
half carcass, morphological composition, mass of internal organs.

Introduction. The meat productivity of animals  period. During the growth and development of animals,
of a particular breed is due to morphological and phys-  there are significant quantitative and qualitative
iological characteristics that are formed and developed  changes associated with an increase in weight and
under the influence of heredity and environmental con-  changes in the morphological composition of the car-
ditions (feeding and maintenance) during the rearing  cass [1, 9].
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The aberdeen angus breed was developed in the
northeastern part of Scotland (County Aberdeen and
Angus). Animals of black color, hornless, white spots
are allowed on the lower part of the body, near the ud-
der and scrotum. At present, herds of red color have
been created. Aberdeen angus cattle on low legs, has
well-defined meat forms, is distinguished by a harmo-
nious constitution. The body is deep and round, the
neck is short, the loin and the sacrum are well formed,
the muscles of the ham descend to the hock joint, the
skin is loose, thin and elastic [2, 7].

Among british beef breeds, the aberdeen angus
breed has the most pronounced early maturing type: in
this respect, only Herefords compete with them. It has
an advantage over other meat breeds in a high slaughter
yield, reaching in some cases up to 70%, in a high con-
tent of pulp in the carcass, a low content of bones and
high taste of their meat. Milk productivity of cows
1500-1700 kg for lactation, which is quite sufficient for
raising one calf in full suckling up to 7-8 months (live
weight at weaning about 200 Kg). Under good grazing
conditions, calves under mothers up to 8 months of age
add 900-1000 g... Live weight of cows on average500
kg, some - up to 600 kg, bulls - 700-750, some - 950
kg... aberdeen angus are quite often used in industrial
crossing with dairy and meat and dairy breeds. Hybrid
crosses inherit hornlessness, black color, high early ma-
turity [4, 5].

Material and methods of research. The rationale
for the study of the meat productivity of aberdeen angus

X black-and-white crosshreeds was the fact that in
Belarus this very breed began to be used very widely to
create herds of beef cattle by crossing producers with
non-technological low-productive (milk yield 2-2,5
thousand kg of milk per lactation) by the number of
black-and-white dairy cows.

The object of research was the aberdeen-angus
calves (1st generation), and black-and-white breeds
aged 6-6,5 months, raised according to the technology
of dairy cattle breeding. The nutritional value of feed
and the technology of keeping animals in different
farms had a high degree of identity.

The content of the experimental animals was as
follows:

From birth to the age of 6-6.5 months black-and-
white young growth (SPK "Batchi" of Kobrin region)
and aberdeen angus x black-and-white crossbreeds (pri-
vate unitary enterprise "Molodovo-Agro"” of lvanovsky
region) were raised according to dairy farming technol-
ogy. Groups of young animals for studying the geno-
typic characteristics of beef cattle calves and cross-
breeds in terms of slaughter indicators, meat productiv-
ity and meat quality were formed from the first days of
birth. Control slaughter of experimental young animals
was carried out at the end of the experiments at meat
processing plants: OJSC Kobrin meat-packing plant,
0OJSC Berezovsky meat-packing plant, KPUP Pinsky
meat-packing plant, Brest region. The experimental
scheme is shown in Table 1.

Table 1
Experiment scheme
Groups Breed, breed calves | Floor Nur_nber of goals Growing Slaughterage,
in a group technology months
1-control black and white bulls 10 dairy farming 6-6,5
2-experienced aberdeen angus X bulls 10 technology 6-6,5
black and white ‘

Scientific research has accumulated a large
amount of facts and evidence that the development of
an organism and its individual characteristics is always
the result of the interaction of the genotype and living
conditions. It is not a ready-made trait that is inherited,
but a certain type of reaction of a developing organism,
or a norm of reaction to environmental conditions. In a
changing environment, the same genotype is realized in
different ways, since development is controlled by
genes that manifest themselves only under certain ex-
ternal factors [10, 11, 13].

The studied groups of gobies were raised accord-
ing to the technology of dairy cattle breeding. The
growing period was subdivided into three phases: pre-
ventive, milk and post-milk.

The prophylactic phase lasted 20-30 days. The
calves were watered with colostrum, milk, and they be-
gan to accustom them to skim milk, hay and concen-
trates. The average daily gain in live weight was 650-
750 g. The milk phase lasted 60-90 days. The calves
were given milk, skim milk and their substitutes and
gradually accustomed to plant foods - coarse, juicy,
green and concentrates. During the first 3 months of
life, all plant foods were fed ad libitum. Average daily
gain in live weight -800 g... The post-milk phase lasted

60-80 days. Calves were gradually prepared to eat large
amounts of voluminous feed. Up to 6-6,5 months of
age, 680 units were spent per head in conditions of
commercial farms an d80 kg digestible protein. The av-
erage daily gain in live weight was 760 g.

In our experiment, the task was set - to study the
productive qualities of purebred black-and-white and
crossbred aberdeen angus x black-and-white young,
and for this the animals were raised under the same con-
ditions of feeding and keeping, i.e. when only the gen-
otype influenced the productive qualities of animals.

Results and discussion. It is known that the
growth rate of animals depends on both hereditary qual-
ities and the conditions of keeping and feeding. The
quantity and quality of food entering the body deter-
mine the nature and intensity of growth and develop-
ment of young animals [2, 6, 12].

The content of gobies raised according to the tech-
nology of dairy cattle breeding was as follows: from
birth to 20 days of age, the calves were kept in dispen-
saries in individual cages, set in rows, between which
there was a feed passage. The calves were on a bed of
straw, which was changed at the end of the period, and
partly changed daily. In the first 20 days of growing,
colostrum and milk were fed to calves from individual
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teat drinkers: in the first 3-5 days - 4 times a day, then
- 3 times at regular intervals. From 20 days of age to 2
months, the calves were kept in individual houses on
the street. During the dairy period, the experimental
bulls were hand-fed from buckets according to the
scheme adopted at the farm. After 2 months of age, the
calves were transferred to the nursery at the complex.

Consequently, such young animals have good health,
consume more voluminous feed during the rearing pe-
riod and give a satisfactory increase in live weight with-
out large expenditure of concentrates.

Indicators of consumption and structure of feed in
bulls of different genotypes from birth to 6-6,5 months
of age are presented in Table 2.

Table 2

Consumption and structure of feed for black-and-white bulls and aberdeen angus x black and white cross-
breeds from birth to 6-6.5 months

Black and white breed Aberdeen angus x
(control) black-and-white hybrids
Name of feed (n=10) (n=10)
feed consumption, feed feed consumption, | feed structure,
kg structure, kg %
%
Whole milk 220 9,0 220 9,1
Fresh return 400 7,1 400 7,1
Meadow hay herbal 185 13,9 185 13,9
Grain haylage 525 28,5 520 28,3
Pasture grass - - - -
Concentrates 283 41,5 283 41,6
Feed units total, kg 681,2 - 679,4 -
Digestible total protein, kg 79,3 - 79,1 -
It fal!s on 1 class. digestible 108 i 108 i
protein, g

The results of the analysis of this table showed that
the animals of the studied groups for the period from
birth to 6-6,5 months of age consumed on average per
one head of feed with a total nutritional value of 679-
681, where 1 c.u. had to 108 g digestible protein.

In the structure of diets of calves of both groups
raised according to the technology of dairy cattle breed-
ing, roughage made up 42%, concentrates - 41%, milk
- 9%, return - 7%.

Knowledge of the individual development of an
organism is necessary, first of all, because in the pro-
cess of growth and development, an animal acquires
not only natural and species characteristics, but also pe-
culiarities of its constitution, exterior, and productivity
inherent only to it. The system of intensive raising of
bull calves for meat should be based on knowledge of
the processes of formation of meat productivity, the
patterns of growth and development of animals.

The individual development of an animal organ-
ism is carried out through closely interrelated quantita-
tive and qualitative transformations. Moreover, the
quantitative aspect of ontogenesis is the growth of an
organism without significant changes in its physiologi-
cal and morphological properties. The qualitative as-
pect of ontogenesis is development itself - the emer-
gence of qualitatively new cells and tissues. Although
growth and development are not identical concepts,
they are inextricably linked [1, 3].

One of the main criteria characterizing the growth
and development of animals is the indicator of their live
weight in certain age periods. In the aspect of the re-
search, the dynamics of changes in the live weight of
experimental calves of different genotypes in the pro-
cess of their individual development was studied (Table
3).

Table 3
Dynamics of live weight of experimental bulls, kg
Age, months Feed costs,
Breed and units on thel
breed 2-3 days 1 2 3 4 5 6-6,5 kg gain
black and motley (n = 10) thirty fifty 72 96 120 145 174
(control) +1,1 +15 +21 | £22 | £29 | £33 | £3,9 47
aberdeen angus x black 28 52 78 103* | 124 144 170
and white (n = 10) +0,8 +14 +23 | £2,7 | £33 | £3,7 | £4,0 48

Note: hereinafter - * P <0,05; ** P <0,01; *** P <0,001

Live weight at birth in black-and-white bulls was
30 kg, what's on 2 kg or 7% more than aberdeen angus
X black-and-white hybrids. At the age of three months
in live weight, the superiority was on the side of the
crossbred bulls, and the difference was 7 kg or 7,3% (P
<0,05), however, by the end of the experiment, the live

weight was already insignificant, but higher - by 4 kg
or 2,4% in favor of purebred bulls.

The efficiency of the use of feed by animals for
growth and development is of great economic im-
portance, especially in beef cattle breeding, where feed
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accounts for up to 70% of the cost of production. Anal-
ysis of feed consumption perl kg the increase in live
weight of gobies showed that feed costs for both groups
were practically equal (4,7-4,8 k.u.).

However, according to the absolute indicators of
live weight, it is difficult to judge the nature of the
growth of animals. Average daily gains testify more

fully to the intensity of growth (Figure 1).

850

1-2

0-1 2-3

Age, months

m black-and-white breed (control)
m aberdeen angus x black and white

3-4 45  5-(6,0-

6,5)

Picture 1. Average daily gain in live weight of experimental animals at different age periods, g

According to this graph, we can conclude that
from birth to 5 months of age, the advantage was on the
side of the aberdeen angus x black-and-white hybrids:
in the first month - by 131 g or 20%, in the second - by
131 g or 18%, in the fourth - by 31 g or 4%, in the fifth
- by 33 gor 4%. However, this indicator at the end of
cultivation at the age of 5- (6,0-6,5) months on the 79 g
or 11.5% was higher in black-and-white bulls.

Average daily gains in live weight for the entire
period of the experiment from birth to 6-6.5 months.
were practically the same - 766 and 755.

When studying the productive qualities of aber-
deen-angus hybrids, the same-aged black-and-white
bulls were selected as a control group for comparison.
It is known that the meat productivity of animals is de-
termined by the quantity and quality of products ob-
tained after slaughter. In order to study the meat

productivity of black-and-white bulls and aberdeen an-
gus x black-and-white crosses, a control slaughter was
carried out at 6-6,5 months, 6 heads from each group.
The indicators characterizing the meat productivity of
livestock include: live weight, carcass weight (meat on
bones), internal raw fat, morphological composition of
the carcass, the ratio in the carcass of individual cuts by
varieties, chemical composition and quality indicators
of meat, slaughter weight, slaughter yield.

As a result of the control slaughter, high indicators
were established that characterize the meat productivity
of the experimental gobies. The pre-slaughter body
weight of black-and-white bulls was 168,2 kg, aber-
deen angus x black and white crossbreeds — 165,8 kg
and reflected the average indicators of the groups (table
4).

Table 4

Indicators of the control slaughter of black-and-white bulls and aberdeen angus x black-and-white crosses
at the age of 6-6,5 months.

Black and white breed | Aberdeen angus x black and white
Indicators (control) (n =6) Hybrids (n = 6) dx2-x1 t
X £ Sx Xz + Sy
Pre-slaughter live weight, kg 168,2 + 2,79 165,8+ 11,78 -24 10,19
Steam carcass weight, kg 74,8 £1,94 86,7 + 6,81 119 | 0,71
Carcass yield, % 44,5+ 1,01 52,2 + 0,61 *** 7,7 | 6,55
Internal fat mass, kg 0,4+0,03 0,5+0,08 0,1 | 1,52
Internal fat yield, % 0,2+0,02 0,3+0,04* 01 | 2,68
Slaughter weight, kg 75,2+ 1,95 87,3+ 6,86 12,1 | 1,69
Lethal output, % 44,7+ 1,01 52,5+ 0,61 *** 7,8 | 6,64




20 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL» £17(104), 2021

According to the table, the mass of the paired car-
cass of the aberdeen angus gobies x black-and-white
hybrids was 11,9 kg(15.9%) higher than that of black-
and-white bulls. In the carcasses of gobies of the con-
trol group, 0,1 kg or 25% contained less internal fat,
and the difference in internal fat yield was 0,1% in fa-
vor of aberdeen-angus crosses.

In addition to the absolute indicators of the mass
of carcasses, fat and other slaughter products, the level
of meat productivity is also characterized by the slaugh-
ter yield, which is determined by the ratio of the slaugh-
ter mass of the carcass and raw fat to the pre-slaughter
weight of the animal, expressed as a percentage.

In our experiment, the slaughter yield was 7,8%
higher in crossbred beef bulls and amounted to 52,5%
(P <0,001) versus 44,7%. Also aberdeen angus x black-
and-white hybrids were 7,7% (P <0,001) superior in
carcass yield.

Thus, it should be noted that aberdeen angus x
black-and-white crosses had a higher meat yield with a
relatively low fat content in the carcass compared to the
control group of black-and-white bulls.

It is known that meat breeds of cattle have a higher
maturity and meat content in comparison with other
breeds of cattle. Their meat is more tender, juicier, nu-
tritious and has excellent taste. One of the main objects

for assessing the meat productivity of livestock is the
carcass obtained after the slaughter of the animal. The
nutritional value of meat carcasses is determined, as is
known, by the ratio of muscle, adipose, connective and
bone tissues included in their composition. Muscle tis-
sue is the most valuable part of the carcass, its amount,
depending on various factors (fatness, age, genetic ba-
sis), varies, according to the literature, from 50 to 64%.
The higher the fatness, the less muscle tissue is con-
tained in the total ratio of the constituent parts of meat
and the more fat. In the carcasses of the young well-
raised animals trimmed meat contains 77-80%. Adi-
pose tissue is a connective stroma that contains fat cells.
The fat content in the carcass is from 2%. Connective
tissue consists of ligaments, capsules, tendons, layers
between muscles, fascia, etc. Bones are a type of con-
nective tissue. In the carcass of cattle, the bone content
ranges from 13 to 22% [1, 3, 8].

In our experience, the deboning of the left half car-
casses showed that in black-and-white bulls and aber-
deen angus x black-and-white crosses, the flesh of the
carcass (trimmed meat) is within 78%, which corre-
sponds to a high level of production during its pro-
cessing (table 5).

Table 5

Morphological composition of half carcasses black-and-white bulls and aberdeen-angus x black-and-white
hybrids at the age of 6-6.5 months.

Black and white breed Aberdeen angus x black and
Indicators (control) (n = 6) white crossbreeds (n = 6) Ox2x1 t
Xl + Sx X2 + Sx
Chilled half cke;rcass weight, 3624099 4124327 5.0 1,46
including pulp, kg 28,3+0,91 32,1+£2,89 3,8 1,25
bones and tendons, kg 7,940,23 9,1+0,59 1,2 1,88
——— o

Contained mpgﬁ_:f carcass,%: 78.2 779 03 i

bones and tendons 21,8 22,1 0,3 -

Meat factor 3,6 3,5 -0,1 -

According to the content of the pulp in the car-
casses, the nutritional and commercial qualities of the
meat are determined. In our experience, half carcasses
of aberdeen angus gobies x black-and-white crosses
contained more meat pulp by 3.8 kg (13,4%) than in the
half carcasses of the control group. At the same time,
the relative content of pulp was 0,3% higher in the car-
casses of black-and-white bulls. Flesh factor (pulp yield
perl kg bones) by 2,9% was slightly higher in dairy go-
bies.

Objectively, the meat productivity can be judged
by the results of deboning of animal carcasses. The
growth of muscle tissue, like the skeleton, is uneven.
The musculature of the peripheral skeleton finishes the
growth faster, and the musculature of the axial skeleton
has a longer period of growth. Consequently, with age,
changes occur in the ratio of muscle and bone tissues in

different parts of the animal's body, which affects the
nutritional value of meat during its further processing
[13].

Therefore, we studied the ratios of the natural an-
atomical parts of the left half carcasses of black-and-
white bulls and aberdeen angus x black-and-white hy-
brids at the age of 6-6,5 months with their preliminary
cutting into five natural anatomical parts: cervical -
along the last cervical vertebra; the scapula - along the
contour of the scapula from the ulnar tubercle in a
straight line to the upper corner of the scapula, the mus-
cles connecting the scapula with the thoracic part are
incised, and the muscles lying along the upper and an-
terior edges of the scapula; spinal rib with brisket -
along the last rib; lumbar with flank - along the last
lumbar vertebra; hip with two caudal vertebrae (Figure
2).
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Figure 2. Diagram of cutting half-carcasses of calves into natural-anatomical parts
1 - cervical; 2 - scapular; 3 - spinal rib; 4 - lumbar; 5 - hip

Table 6 shows the ratio of the natural anatomical
parts of the carcasses of dairy and meat gobies. It is
known that in terms of nutrition, individual parts of the
carcass are unequal. The highest nutritional value is

possessed by the hip, lumbar (without flank) and dorsal
parts of the carcass, from which such cuts as sirloin,
rump, rump and rump are obtained.

Table 6

The ratio of the natural anatomical parts of the carcasses of black-and-white bulls and Aberdeen Angus x
black-and-white crosses

The name of the anatomical Black and motley breed Aberdt_—zen angus x black and
parts (control) (n = 6) white Hybrids (n = 6) Oxo-x1 t
X1+ Sy % Xot Sy %
Half carcass 36,2+0,99 100 41,243,27 100 5,0 1,46
Cervical 3,3+£0,10 9,2 3,8+0,40 9,2 0,5 0,57
Scapula 6,7+0,31 18,5 7,8+0,60 18,9 1,1 1,70
Dorsal 9,14+0,23 25,1 9,8+0,74 23,8 0,7 0,90
Lumbar 3,2+0,14 8,8 3,6+0,33 8,7 0,4 1,39
Hip 13,9+0,52 38,4 16,3+1,93 39,5 2,4 1,21

It is important to note that in all respects the ad-
vantage was on the side of the crossbred bulls. So, ac-
cording to the mass of the lumbar part of the carcass —
by 0,4 kg or by 12,5%, on the hip part - by 2,4 kg or
17,3% were superior to their peers. The superiority of
the carcasses was also manifested in the neck cut — on
0,5 kg or 15,2%, on the spinal-costal - by 7,7% and on
the shoulder-scapular part - by 1,1 kg or 16,4%.

All this suggests that carcasses obtained from ab-
erdeen angus gobies x black-and-white crossbreeds are

more profitable for processing, since they contain more
edible part than in carcasses obtained from black-and-
white gobies.

The merits of meat animals are largely determined
by the ratio of the weight of the meat to the weight of
the bones in the carcass. It should be noted that certain
differences were revealed in the yield of individual cuts
in gobies, depending on their breed (table 7).

Table 7

Output of pulp on 1 kg bones in separate natural-anatomical parts of carcasses of black-and-white bulls
and aberdeen-angus x black-and-white crosses at the age of 6-6,5 months.

Name of anatomical Black and motley breed Aberdgen angus x black and
parts (control) (n = 6) white hybrids (n = 6) dxo-x1 t
X1+ Sy % Xy £ Sy %
Half carcass 3,6 £0,15 78,2 3,5+0,23 77,9 -0,1 0,22
Cervical 3,5+0,10 77,7 3,7+0,39 77,1 0,2 0,55
Scapula 2,8 £0,10 73,2 3,0=0,06 74,7 0,2 1,63
Dorsal 3,4 +£0,06 76,9 2,540,15%** 71,1 -0,9 5,20
Lumbar 4,6 £0,09 82,0 6,4+0,32%** 85,2 18 5,26
Hip 4,2 +0,50 80,2 4,5+0,62 81,6 0,3 0,30
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By the exit of the pulp on 1 kgbones in the most
culinary valuable parts, hip and lumbar, there were
some differences between the groups. So, on the hip
part —on 0,3 kg or 7,1%, and on the lumbar part - by
1,8 kg or 39,1%(P <0,001) beef gobies were preferred.
In terms of the yield of pulp in the cervical and shoul-
der-scapular parts, an advantage was also observed in
aberdeen angus gobies and black-and-white hybrids,
and the difference was 5,7% and 7,1%, respectively.
The superiority of black-and-white gobies was in the
mass of the spinal-rib cut — by 0,9 kg or 36% (P
<0,001).

In our experiment, meat samples were taken for
chemical analysis as follows. The meat, separated from
the bones (boneless), was subjected to trimming with
the removal of tendons, cartilage, superficial and inter-
muscular fat, then the trimmed meat was passed
through a top. The resulting minced meat was thor-
oughly mixed and an average sample weighing 0,5 kg.
Chemical composition of the average sample of meat-
black-and-white gobies and aberdeen angus x black-
and-white hybrids raised according to the technology of
dairy cattle breeding are presented in table 8.

Table 8

Chemical composition of the average meat sample of black-and-white bulls and aberdeen angus x black-
and-white crosses at the age of 6-6,5 months.

Black and white breed g‘]ze\:yﬁg ?Pogngr);géic(ﬁ
Indicators (control) (n =6) - 6) dxa-x1 t
X1 + Sx )(2i Sx

The avera}ge meat sample con- 74.7+0.87 75.5+0,46 0.8 0,77
tained, %: water

fat 5,4+0,36 5,1+0,38 -0,3 0,65
ash 0,740,046 0,7+0,02 0,0 0,00
protein 19,1+0,63 18,7+0,33 -0,4 0,53
dry matter 25,3+0,87 24,5+0,46 -0,8 0,77

As can be seen from the data in the table, in the
meat of aberdeen angus gobies x black-and-white
crosses, a higher water content is noted by 0,8% com-
pared to gobies of the control group. For all other indi-
cators of the chemical composition of meat, black-and-
white bulls slightly surpass their peers. So, in terms of

fat content in the average sample of meat - by 0,3%, in
protein - by 0,4%, dry matter - by 0,8%, and in the
amount of ash the indicators are equal.

Data obtained on the chemical composition of in-
ternal fatcalves of the black-and-white breed and aber-
deen-angus hybrids are presented in table 9.

Table 9

Chemical composition of internal fat in black-and-white bulls and aberdeen angus x black-and-white hy-
brids at the age of 6-6.5 months.

Black and white breed Aberdee_n angus x black
. _ and white crossbreeds
Indicators (control) (n = 6) (n=6) Ox2x1 t
X1+ Sx X & Sy
;Ehe average sample contained fat, 27.142.89 26.842.59 03 | 008
0: water
fat 68,8+3,03 70,84+2,59 2,0 0,50
ash 0,090,002 0,070,003 *** -0,02 | 25,0
protein 4,0+0,46 2,4+0,12%* -1,6 3,45
dry matter 72,9+2.92 73,242,40 0,3 0,08

It was found that the greatest amount of water and
protein was contained in the fat of black-and-white
bulls, this fact indicates a slightly lower calorie content.

So, in the internal fat of gobies of the control
group, water contained 27,1% and protein 4% (P
<0,01), which was 0,3% and 1,6% higher compared to
hybrid animals, respectively. At the same time, in terms
of the amount of fat in the internal fat, crossbred bulls

with an indicator of 70,8% were 2% higher than pure-
bred bulls.

In our experience, it should be noted that the indi-
cators of the chemical composition of the longest mus-
cle of the back of animals of both groups basically con-
firmed the trends obtained in the analysis of samples of
the average sample of meat (table 10).
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Table 10

The chemical composition of the longest dorsi muscle in black-and-white bulls and aberdeen angus x

black-and-white hybrids at the age of 6-6,5 months.

Black and motley breed Aberdeep angus x black
. 4 and white crossbreeds
Indicators (control) (n = 6) (n=6) Ox2-xt t
X]_ + Sx X2 + Sx

The averz.:lge meat sample con- 76.740.38 77.740.2% 10 2.33
tained,%: water

fat 2,8+0,14 2,2+0,18%* -0,6 2,41
ash 0,7+0,04 0,8+0,02 0,1 2,24
protein 19,7+0,29 19,3+0,08 -0,4 1,53
dry matter 23,3+0,38 22,3+0,2* -1,0 2,33

In terms of chemical composition, the longest
muscle of the back of purebred bulls at 6-6,5 months of
age, in comparison with hybrid young animals, is char-
acterized by an increased fat content - by 0,6% (P
<0,05). In terms of water and ash content, aberdeen an-
gus gobies x black-and-white hybrids were higher than

their black-and-white peers by 1% (p <0,05) and 0,1%,
respectively.

The quality indicators of the meat of the experi-
mental gobies are presented in table 11.

Table 11

Qualitative indicators of meat of black-and-white bulls and aberdeen angus x black-and-white crosses at
the age of 6-6,5 months.

Black and white Aberdeen angus x black
Indicators breed (control) and white crosshreeds oo ¢

(n - 6) (n — 6) x2-x1

X1+ Sy Xo £+ Sy
Active reaction of the medium, pH 6,1+0,03 6,0+0,02%* -0,1 4,34
Color intensity
(extinction coefficient x 1000) 180,2+2,67 192,8+3,44* 12,6 2,91
The amount of bound water, % moisture 52.840,64 52.9+0,59 01 0,01
retention
Digestibility, % 38,5+0,84 38,1+0,61 -04 0,41

In our experiment, the pH values 48 hours after
slaughter of the experimental gobies were at the level
of 6-6,1 (P <0,01). This means that the meat of gobies
of the studied genotypes had an acidic environment,
which plays an important role in the storage of the prod-
uct. The color of the meat is a very important organo-
leptic characteristic and is mainly due to the content of
myoglobin and its derivatives. With a high content of
oxymyoglobin, the meat is characterized by an intense
bright red color; with an increased level of metmyoglo-
bin, it becomes dark red. The meat of young animals,
especially heifers, is usually light red, and of gobies it
is dark red [1, 11, 13].

Meat aberdeen angus gobies x black-and-white
hybrids had a more intense coloration and better
presentation. Their muscle tissue chromaticity index
was 7% (P<0,05) higher than that of black-and-white
bulls. The technological properties of meat are charac-
terized by water-holding capacity. Water in meat is pre-
sent in free water, which can be removed by drying, and
in bound states. The first, being a solvent of organic and
inorganic compounds, participates in all biochemical
processes occurring during the storage and processing
of raw meat.

Moisture capacity is determined by the presence
of bound water as a percentage of the mass of meat. In
our studies, this indicator for the experimental bulls
was the same - at the level of 52,9%.

The digestibility of the meat of crossbred bull
calves was slightly (by 0,4%) lower than that of pure-
bred bulls. The vital activity of an animal, as well as the
level of its productivity, is mainly determined by the
development of internal organs and their functional ac-
tivity, since all metabolic processes occurring in the an-
imal's body are associated with the development of
these organs. By the development of internal organs,
one can judge the intensity of the metabolic processes
occurring in the animal's body, on which, ultimately,
the vital activity of the organism and the level of its
productivity depend.

By-products differ markedly in morphological and
chemical composition, so they are not equivalent in nu-
tritional value. Thus, the internal organs that do not per-
form motor functions during the life of the animal
(liver, lungs, kidneys, spleen, etc.), consist of parenchy-
mal and connective tissues with a large number of
blood and lymphatic vessels. The heart, tongue, dia-
phragm and stomach are made up of muscle, connective
and glandular tissue [13].

In order to study the development of internal or-
gans during the slaughter of calves, the weights of the
heart, liver, kidneys, lungs and spleen were taken into
account separately. Comparison of indicators of the
mass of internal organs was carried out in absolute val-
ues, expressed in kg, and relative (as a percentage of the
mass of individual organs to the pre-slaughter weight
of the animal) at 6-6.5 months of age (table 12).
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Table 12

Absolute and relative mass of internal organsblack-and-white bulls and aberdeen angus x black-and-white
crossbreeds

Black and motley breed Aberdeen angus x black
Name anatomical parts (control) (n = 6) and white hybrids (n = 6) Ox2-x1 t
X1+ Sy % Xy + Sy %
Pre-slaughter live weight, kg 168,2+2,79 2,86 165,8+11,8 3,14 -2,4 0,19
Internal organ mass:
heart, kg 0,8+0,03 0,48 0,7+0,05 0,42 -0,1 1,54
lungs, kg 1,2+0,03 0,71 1,6+0,20 0,97 0,4 1,98
liver, kg 1,8+0,13 1,07 2,0+0,10 1,21 0,2 0,18
kidneys, kg 0,7+0,04 0,42 0,6+0,02* 0,36 -0,1 2,68
spleen, kg 0,3+0,02 0,18 0,3+0,03 0,18 0,0 0,00

Analysis of the data in the table showed that with
a heart mass — 0,8 kg, kidneys — 0,7 kg (P <0,05) in
purebred animals, the difference was 14,3% and 16,7%,
respectively, in favor of the gobies of the control group
compared with the crossbred gobies. However, in terms
of the mass of the lungs and liver, the superiority of 0,4
kg or 33,3% and 0,2 kg or 11,1%, respectively, had Ab-
erdeen Angus x Black-and-White Hybrid Compared to
Purebred Gobies. Consequently, the relative mass of in-
ternal organs in black-and-white animals was higher,
with the exception of the mass of the lungs and liver, in
comparison with hybrid gobies.

Thus, the nature of the differences in the mass of
some internal organs between the experimental ani-
mals, both in absolute and in relative terms, gives us
reason to assume that the functional activity of the main
life support systems of the organism in the compared
groups of gobies has certain features.

Conclusions. When studying the influence of
breed on the productive qualities of black-and-white
bulls and aberdeen angus x black-and-white crosses
grown using the technology of dairy cattle breeding, it
was found:

- advantage in live weight of aberdeen angus x
black-and-white hybrids at the age of 2 months on the
6 kg or 8,3% (P<0,05) and at 3 months. - on the 7 kg or
7,3% (P<0,05). Average daily gains in live weight for
the entire period of the experiment from birth to 6-6,5
months were practically the same - 766 and 755 g. Het-
erosis in terms of growth intensity in crossbred bulls
did not appear;

- the mass of paired carcasses of aberdeen angus
gobies x black-and-white hybrids was on 11,9 kg or
15,9% (P<0,05) higher than among peers of the black-
and-white breed, as well as the slaughter yield - by
7,8% (P<0,001), which amounted to 52,5% versus
44, 7%,

- in calves of the control group and aberdeen angus
X black-and-white hybrids, the flesh of the carcass
(trimmed meat) is about 78%. According to the coeffi-
cient of meat content (yield of pulp onl kg bones), no
practical differences have been established, and in
terms of fat and protein, in the average sample of meat,
black-and-white bulls surpass their peers by 0,3 and
0,4%, respectively;

- according to the chemical composition of the
longest muscle of the back, purebred bulls at 6-6,5
months of age, compared to hybrid young animals,
have an increased fat content - by 0,6%;

- pH values of meat 48 hours after slaughter of ex-
perimental gobies were at the level of 6-6,1 (P <0,01).
The meat of aberdeen angus gobies x black-and-white
crossbreeds was more intensely colored and had a bet-
ter presentation. Their muscle tissue chromaticity index
is 7% (P <0,05) higher than that of black-and-white
bulls;

- with a heart mass — 0,8 kg, kidneys — 0,7 kg (P
<0,05) in purebred animals, the difference was 14,3%
and 16,7%, respectively, in favor of the bulls of the con-
trol group compared to the crossbred bulls. However,
in terms of the mass of the lungs and liver, the superi-
ority of 0,4 kg or 33,3% and 0,2 kg or 11,1%, respec-
tively, had aberdeen angus x black-and-white hybrid
compared to purebred gobies.
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Abstract.

The current state of the soil cover is determined primarily by the activities of human society. This factor is
today in the first place among the factors transforming the soil cover of the planet. Intensification of agriculture,
increase of technogenic load on land resources, uncontrolled use of chemicals in conditions of low technological
culture and other influences lead to deterioration of soil quality, reduction of their fertility. Contamination of the
atmosphere, water and soil with heavy metals is a very serious problem, because most cultural landscapes are
affected by them, which in turn affects both crop productivity and product quality. Analysis of heavy metal con-
tamination of meadows and pastures showed that the maximum permissible concentrations of lead, cadmium, zinc
and copper were not detected. Thus, the concentration of lead, cadmium, zinc and copper in the soil of meadows
was lower than the maximum allowable concentrations of 120; 7.7; 2.5; and 18.7 times. Less lead, cadmium, zinc
and copper were found in pasture soils, respectively, in 113; 1.08; 1.09 and 1.88 times compared with the maxi-
mum allowable concentrations.

Our studies have shown that the content of lead and copper in arable land is 1.03 and 1.20 times higher,
respectively, compared to the maximum allowable concentrations. And the concentration of cadmium and copper
is lower by 11.66 and 2.16 times, respectively, compared to the maximum allowable concentrations. In the soils
of perennial grasses, a lower concentration of lead, cadmium, zinc and copper, respectively, was found in 1.25;

1.84; 4.25 and 1.05 times compared to the maximum allowable concentrations.

Keywords: Agricultural lands, heavy metals, pollution, arable land, meadows, pastures, perennial grasses,

lead, cadmium, copper, zinc.

The territory of Ukraine is characterized by a
unique set of physical-geographical, landscape, hydro-
logical, structural-geological and other parameters,
which led to the formation within it of a significant
number of species and objects of natural resources. Ac-
cording to the Council for the Study of Productive
Forces of Ukraine, the most valuable among natural re-
sources are land (72%) and mineral resources (26%).
Ukraine's land fund is characterized by an extremely
high rate of agricultural development (71.2%). In the
structure of agricultural lands, the predominant share is
occupied by agricultural lands (69.12% of the total
area), and the plowed territory of Ukraine is 53.8%.
Significant length of the territory of Ukraine from west
to east and north to south, location in several natural
and geographical areas causes significant differences in
the structure of land resources in different administra-
tive entities. There are more than 38 types of soils in
Ukraine. They differ in structure, mineral composition,
content of humus and nutrients, physical and chemical
properties, fertility, suitability for agricultural use [4].

In the Forest-Steppe zone of Ukraine the soils oc-
cupy 20105.2 thousand hectares. Prolonged exposure to
anthropogenic factors caused a high degree (75-85%)
of plowing of agricultural lands, imperfection of tech-
nologies for growing crops, contamination of agroce-
noses with heavy metals, pesticides and nitrates, as well
as other negative processes, led to the deterioration of
agronomy.

The consequence of the negative effects of anthro-
pogenic impact is the deterioration of the ecological
function of the soil in the ecosystem. The processes of
compaction and violation of water-air and nutrient re-
gimes are developing.

Agricultural land occupies 42 million hectares, or
70% of the total fund of the country. 78.9% of agricul-
tural land - arable land (arable land) and perennial plan-
tations, 13.0% - pastures, 8.4% - hayfields. The highest
share of arable land - in the steppe areas (70 - 80%) and
forest-steppe zone. Pastures are concentrated mainly in
the Carpathians, Polissya and in the south-eastern
steppe regions, hayfields - in the river valleys of the
forest and forest-steppe zones [10].

Ukraine is characterized by a high degree of land
development; agricultural land accounts for 60% of its
area. A characteristic feature of the structure of agricul-
tural lands of Ukraine is the total high share of plowed
land (80%), and in Kirovohrad, Vinnytsia and Ternopil
regions it is about 90%. Other areas are used for peren-
nial plantations (1.5%), hayfields (3.1%) and pastures
(11%). The structure of agricultural land is influenced
by natural, economic and social factors. Thus, the lands
of the forest-steppe zone are plowed by 85.4%, the
lands of Polissya - by 68.9% (here almost a third of the
area of agricultural lands is occupied by natural forage
lands).

The basis of sown areas of Ukraine are crops of
grain crops (56%). They play a leading role in all re-
gions of Ukraine, especially those located in the steppe
and forest-steppe zones.

Ukraine ranks one of the first places in the world
in terms of agricultural land. The largest area of arable
land is occupied by crops of cereals, especially winter
wheat. Growing cereals has a latitudinal zonation.
Thus, crop production and animal husbandry are well
developed in Ukraine. All temperate crops are grown in
Ukraine, and the main branch of animal husbandry in
Ukraine is cattle breeding.
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The current state of the soil cover is determined
primarily by the activities of human society. This factor
is today in the first place among the factors transform-
ing the soil cover of the planet. Although natural forces
do not cease to act on the soil, the nature of their impact
changes significantly. Ways and means of human influ-
ence on the soil are diverse and depend on the level of
development of the productive forces of human society

[6].

Of all soil types, the most fertile are chernozems.
Soil fertility is determined by a component such as hu-
mus (humus). It is an organic substance formed from
the remains of dead organisms, as well as as a result of
the activity of organisms that process these remains, de-
compose, enrich with carbon dioxide, water, ammonia
and other substances. The process of soil formation
(soil formation) is an important part of the biological
cycle of substances and energy. The soil provides
plants with potassium, carbon, nitrogen, phosphorus,
etc.

The largest area is occupied by the so-called ordi-
nary chernozems - 10.5 million hectares, typical cher-
nozems are 5.8 million hectares, southern - 3.6 million
hectares, podzolic - 3.4 million hectares. In addition to
chernozems, fertile soils are sod-podzolic, chestnut sol-
onetzic, brown soils, sandy, meadow and others.

Agricultural lands are formed according to the
wishes and needs of man. They operate within areas
where anthropogenic activity is leading and has signif-
icantly changed the habitat. Therefore, the general
chemical and physical pollution of the environment de-
termines the conditions for the development of agroe-
cosystems.

The following aspects of the impact of anthropo-
genic activities on agricultural land can be identified:

- global climate change caused or exacerbated by
anthropogenic activities to which it is necessary to
adapt;

- the impact of polluted air on vegetation;

- development of plants on soils contaminated
with heavy metals and radionuclides;

- long-term impact of pesticides on agroecosys-
tems;

- irrigation as a risk factor for soil condition;

- the impact of animal husbandry on the environ-
ment;

- changes in agroecosystems due to indirect human
action on associated species [3].

Among the lands of the greatest economic value
are agricultural lands. The structure of land is the per-
centage of their area in the total area of all, or only ag-
ricultural land. The composition and ratio of land do not
remain unchanged. Areas of land that have not been
cultivated before are involved in the production of ag-
ricultural products. In particular, swamps are drained,
shrubs are uprooted for growing crops. That is, there
are processes of land transformation.

Intensification of agriculture, increase of techno-
genic load on land resources, uncontrolled use of chem-
icals in conditions of low technological culture and
other influences lead to deterioration of soil quality, re-
duction of their fertility. The main reason is that inten-
sive agricultural technologies have contradicted the

functioning of ecosystems, disrupted the natural cycle
of substances and energy in them.

An urgent problem today is the study of the accu-
mulation of heavy metals in soils. Soil contamination is
the process of introducing or creating new physical,
chemical or biological agents in the soil, or exceeding
the average long-term natural level of concentration of
these agents over a period of time [9].

Among the pollutants on the scale of pollution and
impact on biological objects a special place is occupied
by heavy metals, which play an important role in meta-
bolic processes, but in high concentrations cause soil
contamination, adversely affect agroecosystems. Toxic
effects of heavy metals can be direct or indirect. The
danger posed by heavy metal contamination is exacer-
bated by their poor removal from the soil.

Once in ecosystems, heavy metals are constantly
moving, moving from one form to another. There are
the following systems of transition (translocation) of
heavy metals: air - soil, soil - water; soil - a plant; soil -
plant - animal; soil - animal - plant - man; soil - plant -
man, etc. Heavy metals accumulate mainly in its upper
horizons, which contain most of the roots of plants. The
content of various elements in the soil is significantly
influenced by the atmosphere. The elements that are re-
leased into the atmosphere through the pipes of the
chemical, heavy and energy industries, emissions from
vehicles have a significant impact on the environment,
and their effect extends tens of kilometers from the
source of income. The use of mineral fertilizers helps
to increase all the necessary elements for plant growth
and development [5].

Heavy metals in mineral fertilizers are natural im-
purities contained in agricultural ores. Therefore, their
number in mineral fertilizers depends on the raw mate-
rial and technology of its processing. Every year the
area of soils suitable for agriculture is reduced. Im-
proper land use, pollution by industrial, agricultural and
household waste have intensified degradation pro-
cesses in the soil. In order to obtain systematic objec-
tive information about changes in soil condition, iden-
tify their causes and development trends, optimize hu-
man impact on the soil cover form a system for
monitoring the condition of soils.

The most valuable component of agricultural land
is arable land, which is characterized by the presence of
soil cover, which ensures fertility. Arable land plays the
role of the main means of production in the cultivation
of grain, technical, etc. Cultures [4].

Arable land is land that is systematically cultivated
and used for crops. Also arable land includes pure pairs,
crops of perennial grasses in crop rotation fields with
the term of use provided by crop rotations, as well as
hatching fields. Rows of gardens and other perennials
that are temporarily used for crops are not included in
the area of arable land, but are accounted for as areas of
perennials. Areas of cultivated hayfields and pastures
plowed for the period of grassland renewal, as well as
occupied by crops of previous crops (not more than two
years), plowed for the purpose of creating long-term
pastures or improved hayfields do not belong to arable
land.
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Pastures - land covered with perennial grasses and
not suitable for haymaking, are not fallow and are sys-
tematically used for grazing. The areas of feeding and
quarantine plots, as well as areas of cattle runs are taken
into account for pastures. Pastures are divided into dry
and swampy.

Meadows - a plot of soil in conditions of sufficient
or excessive moisture, covered mainly with perennial
herbaceous plants, mainly cereals and sedges. It is usu-
ally used as pasture for livestock and as hayfields. All
meadows are characterized by the presence of grass and
turf.

Meadows are classified by location on the main-
land, mountain and floodplain.

The best and most productive meadows are in
river valleys, where trees cannot grow through surface
waters [11].

Perennial grasses are plants that live for more than
two years. Biological factors such as improving the
structure of soils and increasing their fertility through
enrichment with available nitrogen should also be taken
into account. Perennial grasses are a good precursor for
all crops. Leaching of eroded lands with perennial
grasses is one of the effective means of combating ero-
sion and improving the ecological situation.

In the group of perennials can be distinguished
legumes (clover, alfalfa, white clover, Ukrainian lad-
venets) and cereals (buckthorn, red fireweed, foxtail,
giant broom, tall ryegrass, boneless barberry, meadow
thyme, etc.) in a mixture with legumes (in its pure form
- mainly on seed areas.

Harmful anthropogenic impact, as well as the ram-
pant elements, natural and man-made, cause enormous,
sometimes irreparable damage to the soil. These are,
first of all, water and wind erosion, deterioration of soil
structure, mechanical destruction and compaction of
soil, constant depletion of humus and nutrients, soil
contamination with mineral fertilizers, pesticides, lub-
ricants and fuels, waterlogging and salinity.

Over the last few decades, the intensity of soil con-
tamination with harmful substances has been growing
rapidly due to the high level of chemicalization of agri-
cultural production. All this negatively affects the qual-
ity of food raw materials, which in turn increases the
incidence of the population. Therefore, the issue of
studying the condition and ecological safety of soils is
relevant today.

Contamination of the atmosphere, water and soil
with heavy metals is a very serious problem, because
most cultural landscapes are affected by them, which in
turn affects both crop productivity and product quality.
The source of heavy metals entering the soil can be pre-
cipitation, which may contain lead, cadmium, arsenic,
mercury, chromium, nickel, zinc and other elements.
The largest source of heavy metals is industry. Heavy
metals enter the atmosphere in the form of aerosols,
dust, solutions in wastewater and debris. Heavy metals
in mineral fertilizers are natural impurities contained in
agricultural soils [2].

Pollution of agro-ecosystems by heavy metals is
an extremely important and urgent problem today.
Their danger is determined by the ability to accumulate

in the soail, join the food chains and be transmitted by
them from plants to the human body.

Soil protection is a very acute problem, which is
directly related to the issues of yield and food security.
It is necessary to increase fertility and maintain the re-
silience of the biosphere. Soil analysis for heavy metals
is included in the list of measures for environmental
monitoring of soils. Heavy metals adversely affect
plants, animals and soil microflora. Currently, heavy
metals are considered one of the main pollutants in the
ecosystem. In the conditions of intensive anthropogenic
influence their hit in agroecosystems exceeds its pro-
tective properties.

Contamination of the soil with heavy metals leads
to a decrease in yield and quality of agricultural prod-
ucts. Heavy metals in arable soils also pose a serious
threat to human health, as they enter plants from the soil
and from them into the body.

Heavy metals are present in the soil as natural im-
purities, and the reasons for the increase in their con-
centrations are related to human activities. In recent
decades, due to the rapid development of industry, there
has been a significant increase in their content in the
biosphere, atmosphere and hydrosphere, so they are
now one of the priority polluters of land resources. Un-
der conditions of intense anthropogenic impact, the in-
flow of heavy metals into the agroecosystem exceeds
its protective (buffer) properties. This reduces the yield
and quality of crop products, making it dangerous for
humans and animals [9].

Depending on the type of source and properties,
there are two types of heavy metals:

1) lithogenic, ie associated with the parent breed,;

2) anthropogenic, ie those that fall into the soil as
a result of human activities.

Heavy metal pollution is mainly local. The most
polluted areas are found near industrial centers, large
industries, construction of highways.

Once in the soil, heavy metals constantly migrate,
turning into one or another form of chemical com-
pounds. Some of them are subject to hydrolysis, others
can form sparingly soluble compounds and become
fixed in the soil. Heavy metals in the soil can be in three
states: non-exchangeable, exchangeable, water-solu-
ble. Moreover, all types of soil absorption capacity take
part in the processes of accumulation and transfor-
mation of metals.

Plants, like all living organisms, can counteract the
increase in the concentration of heavy metals only to a
certain extent. And a further increase in their concen-
tration leads to the suppression and death of living or-
ganisms. The accumulation of heavy metals in the up-
per layers of the soil results in the depletion of the spe-
cies composition of plants and microorganisms and the
deterioration of the conditions of growth and develop-
ment of cultivated plants.

Soil pollution is the result of economic activity in
the past and 2 now.

The soil is most often contaminated with metal
compounds and organic substances, oils, tar, pesticides,
explosives and toxic substances, radioactive, biologi-
cally active combustible materials, asbestos and other
harmful products. The source of these compounds is
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most often industrial or domestic waste, buried in cer-
tain places, or unauthorized landfills [8].

In Europe, the problem of unauthorized landfills
for household and industrial waste deserves priority.
The cost of tackling the effects of environmental pollu-
tion in Europe is more than 10 billion euros.

Soil contamination with heavy metals such as mer-
cury, cadmium, lead, chromium, copper, zinc and arse-
nic (arsenic) is quite dangerous. Heavy metals are pre-
sent in the soil as natural impurities, but the reasons for
the increase in their concentrations are related to:

+ industry (non-ferrous and ferrous metallurgy, en-
ergy, chemical industry),

* agriculture (irrigation with contaminated water,
use of herbicides),

« incineration of fossil fuels and waste,

* by motor transport.

Contamination of agricultural land with heavy
metals leads to reduced yields and increased content in
agricultural products [7].

The increase in the amount of heavy metals in
meadows occurs mainly in the surface (up to 5 cm) lay-
ers of soil. They are directly consumed by animals dur-
ing grazing.

Heavy metals are toxic and interfere with the ac-
tivity of soil microflora. Their concentration in the soil
can persist for decades and even centuries.

Reducing emissions of heavy metals is the most
affordable way to limit their impact on soils. Even if the
number of cars increases, in the case of using gasoline
without harmful impurities), you can reduce lead emis-
sions.

In Central and Eastern Europe, industrial emis-
sions of heavy metal compounds still remain significant
[3].

The introduction of comprehensive measures to
limit soil acidification can effectively reduce emissions
of heavy metals. The amount of heavy metals in the soil
can be reduced by using low-metal fertilizers, replacing
inorganic pesticides with organic products, and using
other methods. The source of heavy metals in soils are:

a) parent breed,;

b) precipitation (dust, rain);

c) biological material - organic matter.

Depending on the type of source and properties of
heavy metals in the soil, there are two types of heavy
metals:

1) lithogenic, ie associated with the material of the
parent breed;

2) anthropogenic, ie those that fall into the soil as
a result of human activities.

In the second case, the adsorption properties of the
soil are very significant. They are due to its specific
structure: it contains micelles of mineral or organic col-
loids and soil solution. Micelles of soil colloids usually
have a negative charge, which facilitates the exchange
adsorption of the deposition of heavy metal ions from
the soil solution to the diffusion layer of the micelle.
The adsorption properties of the micelle depend on both
the type and structure of the colloid and the nature of
the cation. The highest adsorption capacity, which is
defined by the so-called adsorption capacity (the total

number of cations, which on the diffusion layer is ex-
pressed in milliequivalents, ie, per 100 g of soil), is in-
herent in organic colloids [1].

Depending on the content of organic matter in the
soil, it, due to changes in the adsorption capacity,
changes the content of heavy metals, which is consid-
ered natural. The adsorption capacity of the cation in-
creases with its valence and depends on the radius of
the metal ion in the anhydrous and in the aqueous state.

The total adsorption capacity of the soil is influ-
enced by the possibility of exchange adsorption arising
from isomorphic substitution of ions, regardless of pH,
as well as the possibility of additional adsorption asso-
ciated with the dissociation of protons of active groups.
The last of these processes largely depends on the pH,
ie the acidity of the soil. Due to the increasing acidity
of soils under the influence of anthropogenic processes,
the share of acid soils with the pH of the soil solution
below 4.65 increases. In such soils, the adsorption ca-
pacity changes, which leads to an increase in the con-
centration of some forms of heavy metals in the soil so-
lution [6].

The cations adsorbed to the diffusion layer of the
colloid are exchanged with the cations of the soil solu-
tion. The ease and rate of cation exchange depends on
the type of other cations in the adsorption complex, as
well as on the type of anions present in the soil solution.
Cations that form sparingly soluble or volatile com-
pounds with anions present in the soil solution are more
easily released from the adsorption complex. Thus, ad-
sorption processes are accompanied by precipitation
processes - dissolution of salts of heavy metal ions and
much less often - oxidation processes.

The most dangerous heavy metals that contami-
nate soils, food and feed are lead, cadmium, zinc, cop-
per and others. Approximately 90% of heavy metals en-
tering the environment are accumulated by soils.

In the soil, lead is a very weak migrant. Lead is
very easily adsorbed by sludge minerals, iron and alu-
minum hydroxides, as well as organic substances. It is
released from the soil solution in the form of carbonates
and phosphates, which indicates its stable location in
the soil, in particular where the soil pH is greater than
6.5. After changing the pH of the soil towards acidic,
mobile hydrocarbonate forms of PboHCO3* appear, as
well as organic complexes.

Also, the increasing acidity of the environment
causes the formation of chemical forms of lead, which
are relatively soluble [2].

Cadmium. The impact of cadmium on the environ-
ment is evidenced by the following properties: exist-
ence in soluble form; ability to accumulate by plants;
similarity of physicochemical properties of Cd (lIl) to
the properties of Ca (11), which makes it possible to re-
place calcium with cadmium; very high migration ca-
pacities in water and water-soil environment. Forms of
cadmium in the soil. Cadmium acts in a soluble form,
does not form independent deposits of minerals. Ac-
companies zinc ore. It is present in natural phosphates
and apatites in such quantities that it can be obtained in
superphosphates extracted from apatites. In soils with a
high pH value (alkaline) and a significant substitution
capacity, cadmium cations become immobile.
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Zinc. The average zinc content in soils is 17-125
mg / kg. It is considered that Zn is the most soluble
heavy metal (concentration in soil solutions is 4-270
mg / I). Analyzing the toxic effects on plants and mi-
croorganisms, it should be noted that a direct linear re-
lationship between the zinc content in the soil and its
absorption by plants. It is concentrated mainly in ma-
ture leaves. Most plant species are tolerant of excess
Zn, but often observe phytotoxicity. The level of zinc,
which reduces the yield or height of plants by 5-10% is
considered toxic [4].

Copper belongs to the group of highly toxic met-
als. Copper is one of the least mobile heavy metals, alt-
hough the concentration in soil solutions is quite high -
3-135 mg / I. Toxic effects on plants: there is a direct
relationship between the copper content in the soil and
its uptake by plants. Despite the significant role of cop-
per in many physiological processes and high tolerance
of plants, this element is considered very toxic (twice
as toxic as zinc): an excess of Cu2* and Cu* leads to
tissue damage, elongation of root cells, changes in
membrane permeability, lipid peroxidation in chloro-
plast membranes and inhibition of electron transfer dur-
ing photosynthesis. Antioxidant protection of cells is
suppressed. It passes very slowly into plants: an in-
crease in the soil 12 times leads to an accumulation in
tubers, grains, straw, leaves at most twice. The copper
concentration of 60 mg / kg is considered excessive,
which can lead to chlorosis in plants. Threshold con-
centrations for plants: for cereals - 10, legumes - 32 mg
/ kg of dry matter. MPC in grain - 100; in vegetables
and fruits - 10 mg / kg. Toxic effects on soil microflora,
copper and its compounds are quite toxic to soil micro-
flora. Contamination of 3 mg / kg or more of sandy soil
leads to inhibition of the activity of nitrifying bacteria
[8].

To reduce the harmful effects of heavy metals, ap-
propriate standards for their content are introduced:

1. MPC of gross content of heavy metals in the ar-
able layer of soil and plant mass;

2. MPC of mobile forms of heavy metals in soil,
mg / kg;

3. Clark of heavy metals in soil, mg / kg.

The MPC of heavy metals is their concentration,
which when exposed to soil and plants growing on it
for a long time does not cause any pathological changes
or anomalies of biological processes, and does not lead
to the accumulation of toxic elements in crops and, ac-
cordingly, cannot violate the biological optimum for
farm animals and humans [3].

The degree of contamination of soil and plants
with toxic elements and compounds in the conditions
of intensive chemicalization is a new, rather urgent eco-
logical problem. Therefore, it is difficult to choose the
right method for determining heavy metals in the soil,
as well as the method for determining the toxic level of
heavy metals in the soil. Extensive methodological
work is needed to select the most objective methods for
determining toxic elements in the soil.

Itis in the soil that it is necessary to normalize the
content of heavy metals, as soils affect the chemical
composition of natural waters, air, plants, products of
animal origin, and therefore human health. The intro-
duction of the MPC unit will help to unite the efforts of
different states in the field of environmental protection
from pollution. Standardization of the content of heavy
metals in soils involves the establishment of their max-
imum allowable concentrations (MPC) [5].

Soil protection is a rather acute problem, directly
related to the issues of yield and food security. It is nec-
essary to increase fertility and maintain the resilience
of the biosphere. Soil analysis for heavy metals is in-
cluded in the list of measures for environmental moni-
toring of soils. Heavy metals adversely affect plants,
animals and soil microflora. Currently, heavy metals
are considered one of the main pollutants in the ecosys-
tem. In the conditions of intensive anthropogenic influ-
ence their hit in agroecosystems exceeds its protective
properties.

Arable land is intensively used for crops, as a re-
sult of which it is annually exposed to intensive pollu-
tion by various harmful substances, including heavy
metals. The main sources of arable land pollution are
mineral fertilizers, herbicides, pesticides and others.

Table -1
Soil pollution by heavy metals, mg / kg
Heavy MAC Soils
metals Meadows Pastures Arable land Perennial grasses
Lead 6,0 0,05 0,053 6,2 4,8
Cadmium 0,7 0,009 0,0097 0,06 0,38
Zinc 23 9,0 9,8 10,6 54
Copper 3 0,16 0,3 3,61 2,84

Analysis of heavy metal contamination of mead-
ows and pastures showed that the maximum permissi-
ble concentrations of lead, cadmium, zinc and copper
were not detected. Thus, the concentration of lead, cad-
mium, zinc and copper in the soil of meadows was
lower than the maximum allowable concentrations of
120; 7.7; 2.5; and 18.7 times. Less lead, cadmium, zinc
and copper were found in pasture soils, respectively, in
113; 1.08; 1.09 and 1.88 times compared with the max-
imum allowable concentrations.

Our studies have shown that the content of lead
and copper in arable land is 1.03 and 1.20 times higher,
respectively, compared to the maximum allowable con-
centrations. And the concentration of cadmium and
copper is lower by 11.66 and 2.16 times, respectively,
compared to the maximum allowable concentrations. In
the soils of perennial grasses, a lower concentration of
lead, cadmium, zinc and copper, respectively, was
found in 1.25; 1.84; 4.25 and 1.05 times compared to
the maximum allowable concentrations.
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Fig. 1. Comparative characteristics of heavy metals in soils, mg / kg

In addition, it should be noted that the soils of
meadows, which are located mainly in the lowlands and
ravines, contain more lead, cadmium, zinc and copper.
In particular, in the soil of meadows there was a higher
content of lead, cadmium, zinc and copper, respec-
tively, in 1.06; 1.08; 1.09 and 1.88 times compared to
the soil of pastures.

The highest concentration of heavy metals in the
soil was zinc, the lowest - lead. At the same time, it
should be noted that this trend was observed in soils
from meadows and pastures.

Also, the concentration of cadmium in arable land
was 6.33 times lower than the concentration of the same
heavy metal in the soils of perennials. And the concen-
tration of lead, zinc and copper in arable land was
higher by 1.29, respectively; 1.96 and 1.27 times com-
pared to perennial grasses.

There are several ways to reduce the content of
heavy metals in the soil.

1. Removal of the top layer of soil. This is possible
if there is atmospheric contamination of the soil with
heavy metals, and toxic substances are concentrated in
the upper centimeters of the soil.

2. The use of inactivating chemicals that reduce
the toxic effects of heavy metals. Such substances are,
for example, ion exchange resins.

3. Lime and organic fertilizers adsorb heavy met-
als in the soil.

4. Application of large doses of some mineral fer-
tilizers (eg, phosphorus) reduces the toxic effects of
lead, copper, cadmium, zinc.

But the most effective way to combat soil contam-
ination with heavy metals is prevention. Improving
technologies and principles of production at enterprises

can reduce harmful emissions into the environment and
avoid pollution [2].

The potential danger of heavy metals and their ac-
cumulation in the environment, including in the soil, re-
quires the use of various measures to prevent the entry
of toxicants into the soil for agricultural purposes. Min-
eral fertilizers are a powerful source of soil contamina-
tion with heavy metals.

The main measures that prevent and reduce the
amount of heavy metals in agricultural soils are: opti-
mal doses of fertilizers in crop rotation for each crop,
the correct timing of fertilizer taking into account the
biological characteristics of the crop, soil properties,
climatic characteristics of the growing region and
forms of fertilizers, use of one or another technology in
crop production.

The application of these measures will signifi-
cantly improve the environmental situation in the field
of agro-industrial production and the environmental sit-
uation in general [10].

The implementation of measures to improve the
quality of the natural environment in the field of agro-
industrial production has formed the basis of environ-
mentally friendly production and is based on the fol-
lowing principles:

- care for maintaining soil fertility;

- use of organic fertilizers, greens and crops of per-
ennial legumes;

- application of mineral fertilizers and chemical
reclamation on a strict scientific basis;

- increasing the share of biological methods of
weed and pest control;

- comprehensive measures to prevent soil erosion;

- limited use of heavy equipment.
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MORPHOLOGICAL BLOOD PARAMETERS OF YOUNG CHINCHILLAS UNDER DIFFERENT
HOUSING SYSTEMS

Anomauis.

Tlpu susuenni gniugy KOpMoUX hakmopie Ha nio8UWEeHHs NPOOYKMUBHOCTI MOLOOHAKY WUHIMUTL GANCIUBE
3HAYEHHS. MAIOMb QOCTIONCEHHS MOPPONOSIUHUX MA OIOXIMIYHUX NOKA3HUKIE KPOBI. 3a60aKu C80Ill pyXaueocmi
KPO8 € 368'S13yI04UM eleMeHMOoM MIdC YCIMA OpeanHamu | mKAHUHAMU MiNd, a XIMIYHI peuosuru i RpoOYKmMu Jcum-
MEDIANLHOCIMIE PISHUX OP2AHI8 (20PMOHU, (hepMenmit) 30TUCHIOIOMb 83AEMHUL BRIUE OOUH HA OPY2020 MAKOIC He-
pes kpos. Pyxaiouucs i nynvcylouu no 3amMKHymomy KOy, 60HA OMUEAE 6C opaanu i mxanunu. Tomy kapmuna
KPOGI € CUMNMOMAMUYHUM BIO0OPANCEHHAM 3MIH 8 IHMEHCUBHOCTI nepebizy YCix 0OMIHHUX NPOYecis, Wo NPoxo-
0sIMb 8 OP2AHIZMI MEAPUH NIO BNIUBOM NEGHUX KOPMOBUX (hakmopis.

Hocnioxcenns npogoounucy 6 ymogax 6ieapiio Ha MOJIOOHAKY WUHWIUIL 8 NePIo0 3aKIAOKU 3UMOBO20 Xympa.
3 monoousky wunwun 6y10 cgpopmosarno mpu 00Cciioni epynu, no 4 36ipie y KOJNCHil.

B pezynbmami oocniodcens 6cmanogieno, wo 8eedenHs 00 payiony MOJIOOHAKY WUHWUI HOBO20 KOPMOBO2O
gaxkmopy cymmeeo He GNIUHYIO HA KIIbKICHUL CKAAO0 (DOPMEHUX elleMeHmie Kposi, KilbKicmb 2eMo2no0iny, aie
CRPUSLIO 8iPO2IOHOMY NIOGULYEHHIO 8 OpY2ill ma mpemiil 2pYNnax Koibopo8o20 NOKAZHUKA.

Ha netixoyumapuy gopmyny npenapam ocobaugo ne enaunys, auuie UKIUKAE NIOGUWEHHS KITbKOCMI e03u-
Ho@inie ma HUX Gopm Helimpoginie y Opyziil epyni.

Bmicm kanvyiro, gocghopy ma nyscnui peseps sanuwuscsa oes smin. Tak camo npenapam He 6niuny i Ha
emicm OiKa ma KiibKicmov anbOYMIHI8 i 2100YNIHI8, BUHAMKOM € Mpemsi 2pynd, 0e 3aMiKCcO8AHO 3HUNCEHHSL Killb-
Kocmi y-2no0yninis.

Abstract.

When studying the effect of feed factors on the increase of productivity of young chinchillas, it is important
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to study the morphological and biochemical parameters of blood. Due to its mobility, blood is a connecting element
between all organs and tissues of the body, and chemicals and waste products of various organs (hormones, en-
zymes) exert mutual influence on each other also through blood. By moving and pulsating in a closed circle, it
bathes all organs and tissues. The blood picture is therefore a symptomatic reflection of changes in the intensity

of all metabolic processes in the animal body under the influence of certain feed factors.

Studies were conducted under vivarium conditions on young chinchillas during the winter fur laying period. Three
experimental groups were formed from young chinchillas, 4 animals in each.

As aresult of research it is established that the introduction of a new feed factor into the diet of young chinchillas
did not significantly affect the quantitative composition of blood cells, the amount of hemoglobin, but contributed
to a probable increase in the second and third groups of color.

The leukocyte formula was not particularly affected by the drug, only caused an increase in the number of
eosinophils and young forms of neutrophils in the second group.

The content of calcium, phosphorus and alkaline reserve remained unchanged. Similarly, the drug did not
affect the protein content and the amount of albumin and globulins, with the exception of the third group, which

recorded a decrease in the number of j~globulins.

Knrouosi crosa: wiunwuna, Kpos, MOJIOOHSIK MEAPUH, YIMPUMAHHS, NPOOYKMUGHICb.
Keywords: chinchilla, blood, young animals, content, productivity.

Articulation of issue. All organs, tissues and sys-
tems of the body require a constant supply of blood to
function properly, as blood performs essential func-
tions for body life: transporting nutrients to cells and
carrying metabolic products through them, supplying
tissues with oxygen from the lungs and transporting
carbon dioxide in the lungs. The blood also has a pro-
tective function, maintaining body temperature and ho-
meostasis [2].

When studying the effect of feed factors on the in-
crease of productivity of young chinchillas, it is im-
portant to study the morphological and biochemical pa-
rameters of blood [8].

Due to its mobility, blood is a connecting element
between all organs and tissues of the body, and chemi-
cals and waste products of various organs (hormones,
enzymes) exert mutual influence on each other also
through blood. By moving and pulsating in a closed cir-
cle, it bathes all organs and tissues [3].

The blood picture is therefore a symptomatic re-
flection of changes in the intensity of all metabolic pro-
cesses in the animal body under the influence of certain
feed factors [9].

It is difficult to identify any process occurring in
the body without the direct or indirect influence of nor-
mal, physiological microflora. It participates in main-
taining homeostasis, stimulates local and systemic im-
munity, provides colonisation resistance of mucous
membranes, plays a key role in antiviral protection [6,
10].

Suppression of intestinal normo-flora leads to dis-
turbances in digestion, absorption of nutrients, vitamin
synthesis, production of enzymes and other biologi-
cally active substances, absorption of macro- and mi-
cronutrients (especially iron, calcium), which are active

cofactors of many immune reactions [4, 15].

Blood protein composition depends on the func-
tional state of the organism and its endocrine system, is
characterized by the level of protein metabolism and is
closely related to biological and physiological proper-
ties that determine the nature of resistance, safety and
productivity of pigs [7, 16].

The modern technology of livestock production is
impossible without providing a complete and balanced
feed for the animals. At the same time, no less im-
portant is the rational use of feed through the use of
bacterial preparations that normalise the microflora of
the gastrointestinal tract and improve the digestibility
of nutrients in diets [13, 14].

Therefore, the purpose of our work was to study
the effect of a symbiotic preparation on the morpholog-
ical blood parameters of young chinchillas.

The object of the research is young chinchillas
gray standard and blood. Subject of research - symbi-
otic preparation and its theoretical and practical condi-
tions of use.

Research methodology. The research and produc-
tion experiment was carried out under the conditions of the
vivarium of the Department of Livestock Production Tech-
nology.

The grey chinchilla standard is the basic colour of
chinchillas. The standard is characterised by a grey back, or
dark grey with a white belly. The sides have a clear contrast
from grey to light grey and to white.

Studies were conducted under vivarium conditions on
young chinchillas during the winter fur laying period. Three
experimental groups were formed from young chinchillas,
4 animals in each (Table 1).

Table 1
The scheme of the experiment
Feeding characteristics by period
Groups Number of animals, h equalizing, main, 120 days
15 days
1 (control) 4 BD" BD
2- experimental 4 BD BD + MikoLad, 1 g/h. per day
3- experimental 4 BD BD + MikoLad, 3g/h. per day

BD* — basic diet
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Young chinchillas of the control group received
feed according to the basic diet. Young chinchillas of
the second group received the basic diet feed and the
symbiotic preparation MikoLad at the rate of 1 g per 1
animal once a day for 21 days. Young chinchillas of the
third group received the basic diet and the preparation
at the rate of 3 g per head per day.

The drug was fed as part of the grain mixture once
a day. The animals were weighed monthly and kept in
groups. At the end of the main period, blood samples
were taken from four animals from the tail vein [5].
Morphometric data was processed by Plokhinskyi M.O.
[11].

Research results. One of the most important indi-
cators of blood is the number of red blood cells, which
make up the bulk of blood cells, and the number of
white blood cells, which are white blood cells. The lat-
ter are about a thousand times smaller than red blood
cells. As can be seen from Table 2, the number of eryth-
rocytes when fed the feed factor decreased slightly in

relation to the control group. Thus, in the second group
their number decreased by 2.96% and in the third group
by 8.38%. There was also a decrease in the number of
red blood cells between the study groups. For example,
the highest values were in group two where animals
were fed 1 g of the preparation per head per day, and
these values decreased in group three by 5.59% as the
dosage of the preparation increased.

This pattern can be seen when analysing white
blood cell count data, with only group two showing an
increase of 8.46% compared with the control group,
and the remaining groups showing a decrease in white
blood cell count - group three by 8.46% compared with
the control group. But the change in leucocyte count is
not related to the feeding doses. This suggests that sup-
plementation has no effect on the number of form ele-
ments and that the changes that do exist between the
groups are not significant and are in line with the norm.

Table 2
The content of the cells in the blood of experimental animals. M+m, n=4
Indicator 1 group 2 group 3 group
Erythrocytes, M/mcl 6,08+0,33 5,9+0,27 5,57+0,28
Leukocytes, thousand/mcl 13,0+1,34 14,1+0,39 11,9+1,12

According to the literature, the quantitative com-
position of the form elements is influenced by age-re-
lated changes. Thus, after birth there is a relative in-
crease in erythrocyte content, and with age there is a
decrease. Changes in the number of erythrocytes, leu-
kocytes are observed in some diseases.

When analyzing the number of erythrocytes in the
blood, attention is paid to the hemoglobin content. The
saturation of erythrocytes with haemoglobin, which is

a complex protein that allows the blood to perform its
primary function of gas transport, is an important indi-
cator that must be monitored [1].

The study showed that there was almost no differ-
ence between the first and second groups in haemoglo-
bin content (Table 3). In the third group, the haemoglo-
bin content slightly increased (by 3.82%) in relation to
the control group.

Table 3
Haemoglobin content in animal blood. M+m, n=4
Indicator 1 group 2 group 3 group
Amount of haemoglobin, g% 8,65+0,46 8,67+0,5 8,97+0,44
Color indicator 0,9+0,03 0,97+0,07 1,05+0,06
Average haemoglobin content of 1 erythrocyte, pu % 14,2+0,62 14,9+1,15 16,2+1,09

In the third group there was a probable increase in
the color index (P <0.05), as well as a tendency to in-
crease it in the second group (td = 2.23). Normally it
should be equal to one, but in some species it normally
fluctuates excessively. It is known that pathological
fluctuations should be considered a deviation that is
greater by 15-30% in one direction or another [12].

The average content of hemoglobin in one eryth-
rocyte increases compared with the control group, and
in the third group this indicator is the highest among the
experimental groups (14.08%) compared with the con-
trol group, but all these changes are not likely.

According to the literature, the content of erythro-
cytes and hemoglobin in the blood changes with age. It
is also well known that the hemoglobin content depends
on the species, age, sex, breed, nature of feeding and
other factors. The amount of hemoglobin increases in
mountainous conditions, with muscle fatigue and blood

clotting (diarrhea, sweating, vomiting, polyuria). De-
creased hemoglobin is more common. It is observed in
various infectious (infectious anemia) and invasive
(piroplasmosis, nutaliosis) diseases, exhaustion, poi-
soning, bleeding and other diseases accompanied by
anemia [1].

The morphological composition of white blood
cells is determined by the so-called leukocyte formula.
It is a quantitative ratio of individual types of white
blood cells, expressed as a percentage.

The number of easinophils in the blood of animals
in the control group exceeds this indicator in the exper-
imental groups. Particularly low number of eosinophils
in the second group in relation to the control - 31.6% (P
<0,001, table. 4). As the number of eosinophils, the
number of basophils in the leukocyte formula exceeds
that of the experimental groups, but there is no signifi-
cant difference between them.
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Table 4
Leukocyte formula of blood of experimental animals. M £ m, n =4
Indicator 1 group 2 group 3 group
Leukogram, %
Eosinophils 9,73+0,17 6,65+0,46™" 8,78+0,69
Basophils 0,54+0,12 0,43+0,07 0,41+0,07
Neutrophils:
Young 1,2+0,12 1,68+0,10" 1,09+0,43
rod-shaped 4,73+0,41 4,58+0,63 5,15+0,37
segmental 32,52+1,17 34,234+0,36 32,254+0,57
Total 38,48+1,46 40,48+0,49 38,49+1,01
L/N 1,22+0,08 1,2+0,02 1,26+0,05
Lymphocyte 46,78+1,12 48,42+0,68 48,63+0,05
Monocyte 4,13+0,43 4,03+0,31 3,7+0,35

Considering the quantitative indicators of neutro-
phils between the three groups, it should be noted that
a probable difference is observed only in the second
group for young forms of neutrophils (P <0.05), for
other indicators the difference is improbable.

The number of lymphocytes in the experimental
groups exceeds the same indicator in the control group
by 3.51-4.7%, while between the experimental groups
the number of lymphocytes is relatively constant.

Considering the content of monocytes, it should be
noted that their number decreases with increasing daily
dose of the drug. Thus, the second group contains
2.42% less than the control group, the third - 10.4%.

Due to the fact that the feed additive contains spe-
cially selected strains of bacteria that inhibit the growth

of pathogenic microorganisms, produce a number of es-
sential amino acids and B vitamins, its effect on blood
biochemical parameters has not yet been studied. The
effect of the additive on the biochemical parameters of
the blood can be seen from the data in table 5.

The calcium content in the second group was at
the control level. In the second group its number de-
creased by 2.11%, while in the third group it increased
by 0.84%. But in general its content remains within nor-
mal limits. This is very important, because calcium ions
are necessary for normal blood circulation, normal
heart function, reduced excitability of certain parts of
the nervous system [15].

Table 5
Calcium, phosphorus and alkaline blood reserves. M = m, n =4
Indicator 1 group 2 group 3 group
Calcium content, mg% 11,85+0,26 11,85+0,26 11,6+0,21
Phosphorus content, mg% 3,72+0,49 3,26+0,05 3,4+0,17
Alkaline reserve, mg% 505+14,5 490+6,67 485+14,54

The presence of phosphorus in the control group
exceeds this indicator in all experimental groups by
14.1 and 9.4%, respectively, but between the experi-
mental groups its amount increases with increasing
dose of the drug.

Alkaline reserve is of great importance in diagno-
sis, as this value is relatively easy to change, and its fall
signals the impending danger to the general condition
of the body. But animals have, when they eat acidic
food, a decrease in alkaline reserve, and when alkaline
food - an increase.

In this case, the alkaline reserve with increasing
dose of the additive decreased. Thus, in the second
group the alkaline reserve is 490 mg%, in the third -

480 mg%. Thus, with increasing additive, its value de-
creased by 2%, but even in the second group, the alka-
line reserve was 2.97% lower compared to the control
group.

Analysing the protein content in the blood, it
should be noted that the total content in the experi-
mental groups is lower compared to the control group,
namely: in the second group - by 6.73% and the third -
by 1.5% (Table 6).

In terms of albumin content, only the third group
outperforms the control group by 3.57%, and the other
two groups have a lower rate of 2.98% and 1.67% rela-
tive to the control group.

Table 6
The content of protein and its fractions in the blood. M+ m,n =4
Indicator 1 group 2 group 3 group

The total protein content, g% 7,93+0,43 7,43£0,25 7,81+£0,41
Albumins, % 42+1,06 0,75+0,55 43.5+1,11
Globulins, %

a- 16,5+1,45 19+0,67 18,75+0,55

B 17,25+0,55 17,25+1,09 18,5+0,75

a 24,25+0,55 23+1,49 19,25+0,55™"
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Globulins o— and pB— of the experimental groups
exceed the control group, with the exception of only -
globulins of the third group, where their content was
lower in relation to the control group by 1.45%. But y—
globulins of the control group exceed the second group
by 5.43%, the third - by 25.98% (P <0.001).

Conclusions. 1. The introduction of a new feed
factor into the diet of young chinchillas did not signifi-
cantly affect the quantitative composition of blood
cells, the amount of hemoglobin, but contributed to a
probable increase in the second and third groups of
color.

2. The leukocyte formula was not particularly af-
fected by the drug, only caused an increase in the num-
ber of eosinophils and young forms of neutrophils in
the second group.

3. The content of calcium, phosphorus and alka-
line reserve remained unchanged. Similarly, the drug
did not affect the protein content and the amount of al-
bumin and globulins, with the exception of the third
group, which recorded a decrease in the number of vy-
globulins.
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PHENOLOGICAL PHASES OF DEVELOPMENT OF TABLE BEETS DEPENDING ON THE
VARIETY AND WATER-CONTAINING GRANULES

Anomauisa.

Haseoeno pezynomamu 0ocnidscenv ypooicatiHocmi copmie OypsaKa cmosio8o20 3AeHCHO 810 6HeCeHHs 6000-
ympumysanvhux epanyi. Cnocmepedcents 3a poCmom i pO3GUMKOM POCIUN OYPIKY CMOJI08020 NOKA3ANU 3AEHC-
HICMb HACMARKS ha3 poCmy ma PO36UMKY 8 4dCi 6i0 COPMOBUX 0COOIUBOCMEN MA 3aCMOCY8aHHs cynepabcopbe-
Hmie. Daszy aunbKU KopeHeniody giomivanu Ha 1 000y paniuie Ha 8apiaHma i3 3aCMOCY8AHHAM B000YMPUMYIOUUX
epanyn. Tpusanicme midcgpaznux nepiodi 6ypsKy cmoa08020 C8i0HUmMb NPOme, Wo HA HUX GNIUBANU OOCTIOHCY-
6aHi cOpmu ma 3aCMoCcy8anHs 6000ympumyiouux zpauyi. Ilepiod macosi cxoou — nouamox iHmeHcugHo20 Qop-
MYBAHHS KOPEHeN00y KOPOMmuUM 0y6 Ha 6apianmax i3 3acmocy8anHaM 6000YMPUMYIOUUX spaunyi: y copmy bo-
poo Xapxiecokuil — 27 0i6, y copmy Onoavcokuii — 29 0i0, wo na 4 ma 3 006u 8i0nogiono Kopomuii NOPieHIHO 3
sapianmamu oe3 epanyn. Ilepioo 6io macosux cx00ie 00 3aKiHueHHs 6ecemayii MeHu mpusanum 06ys Ha eapianmax
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i3 3aCMOCYBAHHAM 8000YMPUMYIOHUX 2panyl ;. y copmy Bopoo Xapxiecokuil — 138 0i6, y copmy Ononvcokuti — 137
0i0, wo na 4 0obu Kopomuii nopiensaHo 3 eapianmamu b6e3 epanyi. Ilpupicm ypoorcaro Ha eapianmax 3 uKoOpuc-
MaHHAM 8000ympumyouux epanyi cmanosus 23,0 — 17,5 m/za éionocno konmpornis. Ha macy xopenennody eéniu-
8aIU 6000YMPUMYIOUL 2panyu, K 3abesneuunu npupicm macu y copmis bopoo Xaprkiscoxuii ma Ononvcokuii Ha
83,0 ma 63,0 a.

Abstract.

The results of research on the yield of table beet varieties depending on the introduction of water-retaining
granules are presented. Observations of the growth and development of table beet plants have shown the depend-
ence of the onset of phases of growth and development over time on varietal characteristics and the use of super-
absorbents. The moult phase of the root crop was observed 1 day earlier on the variant with the use of water-
retaining granules. The duration of the interphase periods of table beets indicates, however, that they were influ-
enced by the studied varieties and the use of water-retaining granules. The period of mass germination - the be-
ginning of intensive root formation was shorter on the variants with the use of water-retaining granules: in the
Bordo Harkivskiy variety — 27 days, in the Opolskiy variety — 29 days, which is 4 and 3 days shorter compared to
the variants without granules. The period from mass germination to the end of the growing season was shorter on
the variants with the use of water-retaining granules: in the Bordo Harkivskiy variety — 138 days, in the Opolskiy
variety — 137 days, which is 4 days shorter compared to the variants without granules. The yield increase in the
variants using water-retaining granules was 23.0 - 17.5 t / ha relative to the controls. The weight of the root was
affected by water-retaining granules, which provided an increase in weight in the varieties Bordo Harkivskiy and

Opolskiy by 83.0 and 63.0 g.

Keywords: 6ypsix cmonosuil, mexnono2is, ¢penono2iuni paszu, eposicavinicms, 6iomempis.
Keywords: table beets, technology, phenological phases, yield, biometrics.

Introduction. Beetroot (Beta vulgaris L.) is a val-
uable vegetable crop. Beet roots contain up to 15 % dry
matter, many mineral salts, organic acids and vitamins.
It has beets and medicinal properties, including the
ability to prevent the development of malignant tumors.
In order to provide the population with the necessary
quantity and range of vegetables, including table beets,
it is necessary to increase their yield and biochemical
quality. It depends on many factors, the main of which
are the variety of beets and the timing of their sowing.
In the world of varietal technologies for growing beets
are widespread [3].

Beet is an annual and biennial, cross-pollinated
herbaceous plant, vegetable, as well as fodder and sugar
crop. The shape of the root is round, flat and cylindri-
cal. Contains up to 2 % protein, 14.5 % sugars, salts of
potassium, calcium, magnesium, phosphorus. Unlike
carrots, beets do not contain carotene, but more ascor-
bic acid. Root crops and leaves of young plants are
eaten, salads, beets, borscht, pancakes, caviar, pickles,
etc. are prepared. At early consumption (beets for beam
products) use young leaves and petioles in fresh, boiled
and stewed form [9, 10].

Table beets are widely cultivated in Ukraine, in
terms of their taste and medicinal properties it occupies
one of the leading positions among vegetables. The
sown area under this crop in Ukraine in recent years re-
mains at the level of 40 thousand hectares. Its roots are
stored for a long time and used for various types of pro-
cessing. Thanks to the original set of nutrients and food
components, they are a necessary food for people of all
ages. It is a valuable product for baby and diet food, as
it contains easily digestible polypeptides, essential
amino acids and vitamins, many minerals, dietary fiber
[5, 9, 10].

To form a high marketable yield, table beets re-
quire proper care and the optimal ratio of the main fac-
tors: soil fertility, proper temperature, lighting, absence

of weeds, fertilizer, loose soil, best varieties, large lev-
eled seeds, optimal sowing dates, protection against
diseases and pests, timely formation of plant density. In
order to obtain sustainable yields with high quality and
excellent taste properties, varieties should be selected
according to climatic conditions and soil structure, as
well as cultivation technologies, in which plants would
be provided with all important factors for their growth
and development [10].

Table beets are a very light-loving crop. Plants
need light throughout the growing season, in its ab-
sence the yield is reduced by 30 %. Lack of light, re-
duction of its intensity worsen the chemical composi-
tion of roots.

Beetroot plants are characterized by a fairly high
demand for soil moisture. This is due to the fact that its
food organs include up to 86-87 % water. Particularly
high demand for moisture is manifested during the sow-
ing of seeds. During swelling, it absorbs 100 % of its
weight from the soil. The optimum soil moisture during
cultivation is 65-75 %. Deficiency of moisture during
the period of intensive growth of aboveground mass
and root crops leads to slowing down and stopping of
growth and decrease in productivity. Excess moisture
in the soil during the growing season also has a negative
effect on plant productivity. Even short-term flooding
(5-10 days) leads to their death [4].

High yields of vegetable plants in arid conditions
can be obtained by providing them with optimal growth
conditions. In the scientific literature, it is recom-
mended to use absorbents to promote growth. In recent
years, researchers have paid special attention to cross-
linked polymers, so-called superwet absorbents or hy-
drogels. Due to a set of unique properties, hydrogels
have found the widest application on the world market
in medicine, industry, agriculture, in solving water and
environmental problems. Due to climate change in the
direction of warming, the problem of shortage of drink-
ing and irrigation water is also facing Ukraine. High
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summer temperatures and prolonged lack of precipita-
tion inhibit plant growth, reduce their productivity [1,
2, 6].

Absorbents — natural or synthetic compounds that
are used for introduction into the soil in order to initiate
changes in the processes of their life to improve product
quality, increase yields, facilitate harvesting and stor-
age of crops. The use of absorbents leads to changes in
metabolism, similar to those that occur under the influ-
ence of external conditions. That is, absorbents are not
nutrients, but factors in ensuring the growth and devel-
opment of plants. Under their action accelerates the
growth of green mass and root system, actively uses
water and dissolved nutrients of soil and mineral ferti-
lizers, their resistance to disease, temperature changes,
drought, respectively, increases yields and improves
the quality of vegetables. The use of absorbents makes
it possible to more fully realize the potential of plants,
inherent in nature and selection. The main requirement
for absorbents is high absorbency relative to the ab-
sorbed component. A valuable quality of absorbents is
the ability to regenerate them. In addition, the absorbent
must be chemically indifferent and stable (not cleava-
ble, not oxidized, not tarred, etc.), cheap and corro-
sively inactive [6, 7].

Water-retaining hydrogel granules are able to hold
a mass of water hundreds of times greater than their
own. They are compatible with all soils, increase their
ability to retain water, prevent leaching of nutrients
from the soil, reduce the stress of plants after trans-
planting. The hydrogel can be used when planting
plants in a permanent place, when growing seedlings
and in soil mixtures. It gives water to plants as needed
and only when their roots germinate into swollen gran-
ules. Water-retaining granules are environmentally
friendly, retain their properties at high and low temper-
atures and, after prolonged use, break down into harm-
less components [7, 11, 13].

At the same time, the use of hydrogel during seed-
ling cultivation provides optimal conditions for plant
growth and development with minimal moisture and
nutrient consumption [4]. For more rational use of
moisture, superabsorbents are used, which retain mois-
ture and ensure its flow to plants during the growing
season. Water-retaining granules are environmentally
friendly, they can be used for planting vegetable plants
in a permanent place and when growing seedlings [1,
14, 15].

The use of new supersorbents makes it possible for
plants to rationally use moisture during the growing
season of plants, reducing soil moisture differences in
the absence of precipitation during short-term droughts
that occur periodically in the Forest-Steppe zone. Ak-
vod hydrogel is a new generation of materials that have

a unique ability to absorb and retain up to 4 liters of
water per 10 g of the drug when swollen. The hydrogel
is non-toxic, retains its properties at high and low tem-
peratures in the soil for up to 5 years. Saves water when
watering up to 50-60 %. The drug is presented in the
form of granules [1, 12, 13].

The purpose of research. Study of phenological
phases of table beet development depending on the va-
riety and water-retaining granules.

Methods. Studies on the study of phenological
phases of table beet development depending on the va-
riety and water-retaining granules were carried out in
the experimental field of VNAU. The experimental
field where the research was conducted is aligned by
soil type and fertility level. In field experiments, the
predecessor of table beet plants were zucchini. Agro-
technical measures were carried out in accordance with
the requirements of culture (table beets) and the tasks
set for research. The care of the plants consisted of sys-
tematic loosening of the soil, as well as weed control.
Fertilizers were applied according to the norms recom-
mended for the growing area, taking into account the
availability of NPK soil [8].

Aquod water-retaining granules were used in the
experiment as a superabsorbent. The experiment in-
cluded 4 variants with four repetitions. The area of the
accounting area is 10 m2. In order to improve the mois-
ture supply of plants. The granules were applied to the
pre-sowing cultivation with the subsequent earning in
the soil in the norm — 20 kg / ha. Field and statistical
research methods were used in the experimental work.
Phenological observations included: the beginning and
mass emergence of seedlings, the appearance of the
first, second, third and fifth pairs of true leaves, the be-
ginning and mass phase of root moult, the beginning of
intensive root growth and the end of the growing season
of table beet plants. The beginning of each phenologi-
cal phase was considered to be the time when 15 % of
plants entered it, and the time of the mass phase was
considered to be when it occurred in 75 % of plants.
The vast majority of observations were performed vis-
ually [8].

The harvest was recorded in the technical maturity
of table beet plants in accordance with the requirements
of the current standard. The mass of roots from each
plot was determined separately by weighing, the diam-
eter of the fruit - with a caliper, the length - with a ruler
[8].

Results and discussion. Observations of the
growth and development of table beet plants showed
the dependence of the onset of growth and development
phases over time on varietal characteristics and the use
of superabsorbents (Table 1).

Table 1

Dates of phenological phases of table beets depending on the variety and use
of water-retaining granules, 2019-2020.

Version Plant seedlings | The appearance of pairs of true leaves

variety application of granules single | mass 1th 2th 3th 5th
Bordo Harkivskiy without granules (control) 6.05 | 10.05 | 13.05 16.05 19.05 27.05
with granules 6.05 9.05 12.05 15.05 18.05 26.05
Opolskiy without granules (control) 6.05 | 11.05 | 14.05 17.05 19.05 28.05
with granules 6.05 | 10.05 | 13.05 16.05 18.05 27.05
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In the initial phases of growth and development of
table beet plants, no significant influence of varieties
and water-retaining granules on the onset of phases was
noted. However, in the variants with the introduction of
granules, a somewhat friendlier appearance of seed-
lings was observed, which further affected the passage
of subsequent phases.

Previously, the appearance of mass seedlings of
table beets was observed in the variants with the use of
water - retaining granules: in the Bordo Harkivskiy va-
riety — on the 13th day after germination, in the Opol-
skiy variety — on the 14th day, which was 1 day earlier
compared to the variants where the granules were not
used (Table 2.).

Table 2

Duration of interphase periods of table beets depending on the variety and application of water-retaining
granules, days, 2019-2020.

Version Plant seedlings The appearaTgsvzz pairs of true

variet application of single seedlings of | mass seedlings of 1th oth 3th Sth

y granules plants plants
Bordo W'th(‘(’:g;?rr;r)‘”'es 10 14 3 6 9 | 17
Harkivskiy -
with granules 10 13 3 6 9 17
without granules
Opolskiy (control) 10 15 4 / 8 17
with granules 10 14 3 6 8 17
Table 3
Dates of phenological phases of table beets depending
on the variety and use of water-retaining granules, 2019-2020.
Plant seedlings Root moult phase Intensrlr:/;irc;):t for-
. Application of gran- -
Variety ules single seed- mass the
lings of seedlings | beginning | masses | beginning end
plants of plants
Bordo W'th(‘(’;‘étn?rr;r;”'es 6.05 1005 | 17.05 | 2005 | 1006 | 26.09
Harkivskiy with granules 6.05 9.05 16.05 | 19.05 6.06 21.09
. without granules 6.05 11.05 1805 | 21.05 | 12.06 | 29.09
Opolskiy (control)

with granules 6.05 10.05 17.05 20.05 9.06 24.09

The appearance of the first pair of true leaves was
observed on the 3rd day after the appearance of mass
shoots. However, in the variety Opolskiy without the
use of granules — for 4 days. The same pattern is ob-
served with the appearance of the second pair of true
leaves. The appearance of the third pair of true leaves
was influenced by the variety factor. Thus, in the Bordo
Harkivskiy variety this phase was observed on the 9th
day after the appearance of mass seedlings, in the Opol-
skiy variety — on the 8th day, which is 1 day earlier than
the previous variety. The appearance of the fifth pair of
leaves was observed in all studied variants on the 17th
day.

A more noticeable effect of water-retaining gran-
ules was noted at the appearance of subsequent phases
of growth and development of table beet plants (Table
3.). This is due to the fact that the summers of 2019-
2020 were quite hot and there was less precipitation
compared to the average long-term data. The granules
provided the plants with a certain amount of moisture,
which had a positive effect on the phase of the plants of
table beets.

The moult phase of the root crop was observed 1
day earlier on the variant with the use of water-retain-
ing granules. However, the beginning of the phase of
intensive root formation was recorded: in the Bordo

Harkivskiy variety 4 days earlier, in the Opolskiy vari-
ety 3 days earlier compared to the variants without
granules. The end of this phase was also noted earlier
in the variants where granules were applied: in the
Bordo Harkivskiy variety for 5 days, in the Opolskiy
variety also for 5 days.

The duration of the interphase periods of table
beets indicates, however, that they were influenced by
the studied varieties and the use of water-retaining
granules (Table 4).

The interfacial period of mass germination — the
molting phase did not differ between the studied vari-
ants and amounted to 10 days. However, the influence
of the studied factors was observed in the subsequent
phases. The period of mass germination — the beginning
of intensive root formation was shorter on the variants
with the use of water-retaining granules: in the Bordo
Harkivskiy variety — 27 days, in the Opolskiy variety —
29 days, which is 4 and 3 days shorter compared to the
variants without granules.The period from mass germi-
nation to the end of the growing season was shorter on
the variants with the use of water-retaining granules: in
the Bordo Harkivskiy variety — 138 days, in the Opol-
skiy variety — 137 days, which is 4 days shorter com-
pared to the variants without granules. Thus, water-re-
taining granules accelerated the onset of phases of de-
velopment of table beet plants and helped to reduce
interphase periods.
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Table 4
Duration of interphase periods of table beets depending
on the variety and use of water-retaining granules, 2019-2020.
L —_— Mass seedlings - the be- Mass seedlings - the
. Application of Mass germination - . - . .
Variety - ginning of intensive root end of the growing
granules the phase of molting f .
ormation season
Bordo without granules 10 31 142
Harkivski (control)
Y [ with granules 10 27 138
without granules
Opolskiy (control) 10 32 141
with granules 10 29 137

The accounting of table beet yield was carried out
in the phase of technical maturity according to the cur-
rent standard. The positive effect of water-retaining
granules on the yield was established (Table 5.).

Table 5
Commodity yield of table beets depending on the variety and use of water-retaining granules
. L Yield, t/ ha +
Variety Application of granules 2019 2020 Average to control
Bordo without granules (control) 63,7 62,6 63,2 -
Harkivskiy with granules 86,7 85,6 86,2 +23,0
Opolskiy without granules (control) 56,7 55,6 56,2 -
with granules 74,2 73,1 73,7 +17,5
A 1,3 1,2
HIPos B 1,3 1,2 —
AB 1,8 1,9

The yield increase in the variants using water-re-
taining granules was 23.0 — 17.5 t / ha relative to the
controls. Comparing the studied varieties, it was found
that the Bordo Harkivskiy variety was characterized by
higher yields. The analysis of variance showed that the
increase in yield relative to controls is significant.

When conducting research, biometric measure-
ments of table beet products were also performed (Ta-
ble 6.). The Bordo Harkivskiy variety was character-
ized by a larger diameter of the root crop - 7.5- 8.4 cm,
which is 2.9 - 2.6 cm larger than the Opolskiy variety,
respectively. However, the plants of the Opolskiy vari-
ety showed a longer root length relative to the Bordo

Harkivskiy variety by 4.8 - 6.0 cm, respectively. Larger
mass of root crop was formed by plants of Bordeaux
Kharkiv variety — 228 - 311 g. Also, the mass of root
crop was influenced by water-retaining granules, which
provided weight gain in Bordo Harkivskiy and Opol-
skiy varieties by 83.0 and 63.0 g.

Thus, the accounting of the harvest and the bio-
metric measurements of table beet production showed
that these indicators are influenced by both varietal
characteristics and the use of water-retaining granules.
Studies have shown that the Bordo Harkivskiy variety
forms rounded roots, and the Opolskiy variety is elon-
gated.

Table 1
Biometric indicators of table beet production depending on the variety
and application of water-retaining granules, 2019-2020.

Variety Application of granules | The diameter of the root, cm | The length of the root, cm rgﬂoatssiq
Bordo without granules (control) 7,5 9,1 228
Harkivskiy with granules 8,4 9,7 311
Onolski without granules (control) 4,6 13,9 203
P y with granules 5,9 15,7 266

Conclusions. According to the results of research
conducted in 2019-2020 on the formation of the yield
of table beets, depending on the variety and use of wa-
ter-retaining granules, the following conclusions can be
made:

1.Water-retaining granules accelerated the onset
of phases of development of table beet plants and
helped to reduce interphase periods. The period from
mass germination to the end of the growing season was
shorter on the variants with the use of water-retaining

granules: in the Bordo Harkivskiy variety — 138 days,
in the Opolskiy variety — 137 days, which is 4 days
shorter compared to the variants without granules.

2.The highest plant height was recorded in the
Bordo Harkivskiy and Opolskiy varieties using water-
retaining granules, where the increase was 3.2 cm rela-
tive to the control.

3.The largest leaf area was recorded in the phase
of intensive root formation in all studied variants. In the
variants where water-retaining granules were used, the
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increase was 0.5 thousand m? / ha in the Bordo
Harkivskiy variety, 0.3 thousand m2 / ha in the Opol-
skiy variety.

4.The highest yield was recorded in the Bordo
Harkivskiy variety — 86.2 t / ha. The yield increase in
the variants using water-retaining granules was 23.0 —
17.5 t/ ha relative to the controls.

5.Larger mass of root crop was formed by plants
of Bordo Harkivskiy variety — 228 — 311 g. Also, the
mass of root crop was influenced by water-retaining
granules, which provided weight gain in Bordo
Harkivskiy and Opolskiy varieties by 83.0 and 63.0 g.
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REPRODUCTIVE ABILITY ROSA L. IN LANDSCAPING PODILLYA OF UKRAINE

Abstract.

Rosa L. has long attracted the attention of researchers due to their great economic, social and multifunctional
value and various areas of use in ornamental horticulture, industrial floriculture, essential oil production, vitamin
industry. Numerous varieties and hybrids of species of the genus Rosa are presented in the conditions in the con-
ditions of the botanical garden «Podillyay of VNAU. Today, species of the genus Rosa are the most popular rep-
resentatives, characterized by high durability and reliability. As a perennial, roses produce annual stem growth
during spring and summer, dying in the fall and remaining dormant during the winter. Growing varieties and
hybrids of species of the genus Rosa will significantly enrich the ornamental flora on the basis of the botanical
garden «Podillya» and the park area of Vinnytsia National Agrarian University.

Keywords: Rosa L., reproduction, garden group, landscaping, introduction, variants of use.

Formulation of the problem. Growing roses by
the method of green cuttings has long been known, but
has not yet gained mass introduction in Ukraine. The
work on the propagation of root roses is carried out by
outdated methods and it needs improvement. Modern
literary sources shed more light on the reproduction and
agricultural techniques of grafted roses, which are tra-
ditionally used in ornamental landscaping.

Problems of grafting and cultivation at the present
level of root roses are less studied. There is a lack of the
latest technologies for their intensive reproduction and
cultivation in Ukraine. Therefore, the improvement of
traditional, the introduction of modern technologies for
the production of root garden material of roses, the se-
lection of the appropriate range for effective use in
green building, the creation of sustainable durable
flower and ornamental plants are very important.

Analysis of recent research and publications.

Rosa L. — one of the most popular and oldest plants
in the history of ornamental horticulture. Rose twists
are an indispensable component in vertical landscap-
ing. The study of the historical stages of introduction
and cultivation of plants allows to analyze the main
trends in culture, identify promising gene pool for fur-
ther introduction and selection process and avoid nega-
tive consequences, thanks to centuries of experience in
the genus Rosa L.

Wild roses, not inferior in beauty and aroma to the
most exquisite garden varieties, grow in temperate and
warm regions of the northern hemisphere. And in mod-
ern cultural gardening, a huge number of varieties and
hybrids of roses are pleasing to the eye and delight not
only florists and landscape designers, but also people
who are far from these activities, who just know how to
appreciate the beautiful. Cultivated species of this plant
are divided into garden roses and park roses, and of all
known groups of garden roses more than other popular
shrub roses, tea-hybrid, floribunda roses, grandiflora,

polyanthus roses, climbing roses, miniature and ground
cover.

The species composition of dog rose according to
various authors is 180-400 species. The modern world
assortment of ornamental roses has about 30,000 culti-
vars. Conservation, increase and rational use of this
huge phytodiversity, as well as all biodiversity in gen-
eral, is of great scientific and economic importance.
Species of the genus Rosa are distributed in Europe,
Asia, North America and North Africa within the Hol-
arctic and Paleotropic kingdoms. Roses are known in
the culture for about 5 thousand years, in the gardens of
Ukraine the beginning of the cultivation of roses dates
back to the XIX century. The first mention of roses in
Ukraine dates back to the XVIII century.

Since the XIX century, the culture of roses has
gained significant scale in Ukraine. A huge number of
studies of species and varieties of the genus Rosa in dif-
ferent areas. The contribution of domestic scientists to
the formation and development of these studies is sig-
nificant. Due to the important economic and social im-
portance of species and varieties of the genus Rosa, it
is necessary to shed more light on the history of its re-
search, many facts of research development, little-
known biographies of many researchers of various as-
pects of the genus Rosa Isolated essays in some areas
and brief reviews on anniversaries do not give a general
picture of the formation and development of research
on the genus Rosa in Ukraine.

Literary sources, from the history of research of
the genus Rosa, relate mainly to the world context - the
history of culture, selection, classification.

Numerous varieties and hybrids of species of the
genus Rosa are presented in the conditions in the con-
ditions of the botanical garden «Podillya» of Vinnytsia
National Agrarian University. Today, species of the ge-
nus Rosa are the most popular representatives, charac-
terized by high durability and reliability. As a peren-
nial, roses produce annual stem growth during spring
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and summer, dying in the fall and remaining dormant
during the winter. Growing varieties and hybrids of
species of the genus Rosa will significantly enrich the
ornamental flora on the basis of the botanical garden
«Podillya» and the park area of Vinnytsia National
Agrarian University.

Presenting main material. The material for the
study were rose plants brought from natural places of
growth. The following rose cultivars were observed in
the study: 'Mein Muenchen', 'Red Intuition', 'Violette
Parfume’, 'Cordula’, 'Rotilia’, 'Scarlet Meillandecor'.
The research was carried out by transferring live plants
from nature and various botanical gardens, arboretums
and private collections. Plant care was carried out in ac-
cordance with the agronomic requirements of the spe-
cies on the basis of generally accepted methods. Plants
were grown with minimal use of agricultural tech-
niques, namely, weeding and watering.

The purpose of this study was to determine the ef-
fect of growth regulator Kornevin on the process of
rooting cuttings.

The use of roses of different groups in the exposi-
tions of the Podillya Botanical Garden was studied on
the basis of the analysis of archival documents, mono-
graphic materials and the existing condition of the plan-
tations of the architectural and exposition area of
VNAU.

Results. Growing roses by the method of green
cuttings has long been known, but has not yet gained
mass introduction in Ukraine. The work on the propa-
gation of root roses is carried out by outdated methods
and it needs improvement. Modern literature sources
shed more light on the breeding and farming techniques
of grafted roses, which are traditionally used in orna-
mental landscaping. Analysis of research on this prob-

lem. The work is based on our own results of determin-
ing the influence of growth regulator "Kornevin" on the
process of rooting cuttings of roses (‘Mein Muenchen’,
'‘Red Intuition', 'Violette Parfume’, 'Cordula’, 'Rotilia’,
‘Scarlet Meillandecor’) on the basis of Kremenets bo-
tanical garden.

The cuttings were cut according to the standard
method and immersed for 15 min in a pale pink
KMnO4 solution for disinfection. After that, half of the
cuttings of each variety were placed for 16 hours in the
growth regulator "Kornevin" lower sections. The solu-
tion was prepared in a plastic vessel, dissolving with
water according to the instructions. Cuttings that were
not treated with growth stimulant were placed in a ves-
sel with water.

After 16 hours, the cuttings were removed from
the solution, washed their lower sections and planted in
a greenhouse with a pre-prepared substrate. The further
process of care of cuttings was carried out according to
the generally accepted method of green grafting.

The main stages that were recorded during the ex-
periment were:

« the beginning of yellowing of leaves;

« the beginning of callus formation and the number
of cuttings that formed the callus;

* the beginning of root formation and the humber
of plants that have taken root.

Passage of these stages is the main sign of the be-
ginning of the process of rooting.

The duration of this stage is the same for both
groups and is eight days from the start of cultivation.
Upon further observation, it was noted that the yellow-
ing and death of leaves was faster in plants of the flori-
bunda group, and more intense in specimens treated
with growth regulator. The next stage in rooting cut-
tings — the process of callus formation (Table 1).

Table 1

The period of rooting of cuttings of roses during processing
growth regulator «Korenevin» (2018-2020)

Cuttings treated with a regulator Control
Variety substrate - peat + sand + |[substrate - decidu-| substrate - peat + sand + |substrate - decidu-
deciduous soil ous soil deciduous soil ous soil
Number of days
'Mein Muenchen' 17 30 14 21
'Red Intuition' 17 30 14 21
'Violette Parfume' 17 30 14 21
'Cordula’ 24 33 20 22
'Rotilia’ 23 33 20 22
'Scarlet Meil-
landecor' 23 33 20 22

Based on the obtained data (Table 1), we can con-
clude that the fastest callus formation process took
place in groups of varieties of twisted roses treated with
Kornevin, which were cultivated in the substrate peat +
sand + deciduous soil. In specimens not treated with
growth regulator, the process of callus formation oc-
curred three days earlier than in treated. When cultivat-
ing cuttings treated with the regulator in a deciduous
soil substrate, callus was formed more slowly and nine
days later in control cuttings. It should also be noted
that the callus in the treated cuttings in the substrate of
deciduous soil was formed eight days later than in the
substrate peat + sand + deciduous soil, and the differ-
ence between the control cuttings in different substrates
was 13 days.

In the group of floribunda roses, the process of cal-
lus formation was slower, but the same pattern was ob-
served - better callus formation in the substrate peat +
sand + deciduous soil and its faster formation in un-
treated cuttings.

Callus formed faster in 'Scarlet Meillandecor' and
'Rotilia’ varieties — after 20 days on cuttings of control
(substrate — peat + sand + deciduous soil) and 23 days
— on cuttings treated with "Kornevin" (substrate — peat
+ sand + deciduous soil) ), and 22 days — when culti-
vated in a substrate of deciduous soil, 33 — when treated
with a regulator (Table 2).
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Table 2
Callus formation of rose cuttings during processing
growth regulator «Korenevin» (2018-2020)
Cuttings treated with a regulator Control
Vari substrate - peat + sand + |substrate - decidu- | substrate - peat + sand + |substrate - decidu-
ariety deciduous soil ous soil deciduous soil ous soil

quantity, items. % |quantity, items| % | quantity, items. % |quantity, items| %

'‘Mein Muenchen' 9 90 7 70 9 90 8 80
'Red Intuition' 10 100 9 90 8 80 7 70
'Violette Parfume' 9 90 8 80 10 100 7 70
'‘Cordula’ 10 100 9 90 10 100 10 100
'Rotilia’ 10 100 8 80 10 100 9 90
Sclar'Et Meil- 10 100 10 |100 10 100 10 [100

andecor

Therefore, the highest rate of callus formation was
in the floribunda group, 'Scarlet Meillandecor’, and the
lowest — in the twisted rose ‘Mein Muenchen'. Among

other roses, most specimens formed a callus in the va-
riety 'Red Intuition’, 'Cordula’ — 9-10 pieces.
After the process of callus formation, the process
of rooting began, its results are shown in table 3.
Table 3

The level of rooting of rose cuttings during processing
growth regulator «Korenevin» (2018-2020)

Cuttings treated with gregulator pocty Control
«KopHeBin»
. substrate - peat + sand + de- | substrate - decidu- | substrate - peat + sand | substrate - deciduous
Variety . . . . .
ciduous soil ous soil + deciduous soil
term of for- | quantity, | term of for- | kinekicts, |term of for- | quantity, | term of for- | quantity,
mation, days| items. |mation, days IIT. mation, days| items. |mation, days| items.
Mein 48 6 60 3 52 3 60 2
Muenchen
'Red Intuition’ 34 7 44 7 34 4 46 3
Violette Par- | - 5, 5 56 2 40 3 60 2
fume
'‘Cordula’ 24 6 34 6 24 2 37 2
'Rotilia’ 24 6 34 5 24 2 37 1
Scarlet Meil-| 9 28 8 21 5 34 4
landecor

The highest level of root formation was observed
in cuttings of all varieties that were cultivated in the
substrate peat + sand + deciduous soil when treated
with growth regulator "Kornevin".

The best results were shown by the variety 'Scarlet
Meillandecor": in 20 days nine cuttings in the substrate
of peat + sand + deciduous soil using a growth regulator
and five cuttings after 21 days in the control. In the
treated cuttings, which were cultivated in a substrate of
deciduous soil, the roots were formed in eight speci-
mens on day 28, in the control - on day 34 in four cut-
tings. "Rotilia™ when treated with a growth regulator
took root in a substrate of peat + sand + deciduous soil
by 60% in 24 days of cultivation, without treatment in
the same substrate, the percentage of rooting was 20%
in 24 days. While in the deciduous soil substrate, these
figures were only five cuttings in 34 days when treated
with "Kornevin" and one cutting in 37 days without
treatment.

Six 'Cordula’ cuttings were rooted in 24 days using
a growth regulator and two in 24 days without treatment
in a substrate of peat + sand + deciduous soil. Only after
34 days, the cuttings treated with Kornevin formed
roots in the substrate of deciduous soil, and in the con-
trol — two cuttings in 37 days.

For twisted roses, the best results were observed
in the variety 'Red Intuition' — seven cuttings in 34 days
in a substrate of peat + sand + deciduous soil when
treated with growth regulator, while in the variety
'Mein Muenchen' only 48 days later formed roots on six
cuttings under the same cultivation conditions. Without
treatment in this substrate, these varieties showed the
following results: in 'Red Intuition' — four cuttings in 34
days and three — in 52 days in 'Mein Muenchen'. In the
deciduous soil substrate for '‘Red Intuition' the follow-
ing data were obtained: when treated with a growth reg-
ulator, seven cuttings formed roots in 44 days and only
three — without treatment in 46 days. In 'Mein
Muenchen' in the control substrate for 60 days the roots
appeared in two cuttings and only one more — when
treated with "Kornevin". In 'Violette Parfume', the root-
ing results are five cuttings in 34 days in the substrate
of peat + sand + deciduous soil in the treated cuttings
and three — in 40 days in the control. In the control sub-
strate of deciduous soil of this variety, the percentage
of cuttings that formed roots without treatment was two
in 60 days of cultivation, and with treatment - three on
the 56th day.

It is established that I.pumila, l.hungarica (end of
April — beginning of May) differ in early flowering. I.
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orientalis and I. ensata bloom relatively late (bloom
until July). Thus, with the help of a group of studied
roosters, you can ensure continuous flowering from late
April to July. It was found that the total duration of
flowering in the studied species was observed from 6-
10 days in I. hungarica, to 16-20 days in I. japonica
with the maximum number of flowers on the peduncle
from 1 pc. in I.pumila, up to 3-4 pcs. in I. musulmanica.
Due to the variety of colors, different flowering peri-
ods, ecological diversity, the studied species are quite
valuable plants for landscaping: group and solitary
plantings, flowerbeds, mixborders, borders, in rosaries,
to create Japanese gardens, ponds and monosad. The
created collection of species and varieties of irises can
be used for further study of their biological features, re-
production and wide use in landscaping and partly as a
gene pool of species in need of protection. Rare, in par-
ticular, endemic species bloom profusely and bear fruit,
which is the basis for their possible use to restore natu-
ral populations.

Conclusions. Thus, the highest results were ob-
served in the variety 'Red Intuition’, and the lowest —
‘Violette Parfume’. It should also be noted that the pro-
cess of rooting took place faster in all varieties in the
substrate of peat + sand + deciduous soil, and in cut-
tings treated with "Kornevin", the rooting process was
faster and more cuttings were rooted. After analyzing
the obtained data, we can conclude that the varieties in
which the processes (yellowing of leaves, callus and
root formation) were more intense, gave greater sur-
vival, and in others — vice versa. Callus was the first to
form on the roses of a group of twisted roses. This pro-
cess was also faster in plants treated with "Kornevin".
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EFFICIENCY OF THE SYSTEM OF PROTECTION OF MAIZE CROPS FROM WEEDS IN
DIFFERENT METHODS OF SOIL TREATMENT IN THE CONDITIONS OF THE RIGH BANK
FOREST- STEPPE OF UKRAINE

Anomauis.

B oaniti cmami 3a pezynomamamu 00cHioxiceHs niomeepotceHo OOYLIbHICIb Ma eheKmusHiCmb 3aCmocy-
BAHHS CYUACHUX 2epOiyUdi8 HA NOCIBAX KYKYPYO3U 3a PI3HUX CROCO0I8 00pOOIMKY IpYHM).

Bcmanosneno, wjo 6 nocieax kykypyosu popmyemuca smivianutl mun 3a0yp sHeHoCHI, cepeo AKul HatlbinbuLy
yacmiy 3aumarome nizui api eudu kypsiue npoco — Echinochloa crus-galli (L.) Roem., muwiii cusuii — Setaria
glauca L., eanincoza opionoxsimkosa — Galinsoga parviflora Cav., 10600a 6ina — Chenopodium album L., wupuyst
seuyaiina — Amaranthus retroflexus L.

YV sapianmax oe sacmocosysanu cepbiyuonuii saxucm 3azubens oyp anis 3abesneuyeanu na 89—100 % enpo-
0oeoic 30 Onie nicns ix enecennsi. Ha uac 36upanns Kynemypu 3HUNCEHHS KilbKOCMI 6Yp SIHI8, NOPIGHAHO 3 HeoO-
poonenumu OiisaHkamu, cmanosuno 71-98 %. HatleghexmusHiuium 8usiuocs 080pazoee 6HECEHHs payHOan MAakc,
2,4 n/2a y ¢pazax 3 ma 8 nmucmxis y KyKypyo3u.

Hogedeno, wo eycmoma cmosinus KyKypyo3u y (pasy noHux cxodieé Ha Opanyi 3a 080pa306020 6HECEH S Pa-
yuoan maxc, 2,4 1/2a suaxoounace 6 mescax 78,3—78,6 wm./m?. 3a Minkoz0 Oucko6020 0b6pobimKy, Oanuli NOKA3-
HUK 3HUdICY6a6Cs 00 78,1-78,2 wm./m?. Ha nepiood 36upanns Kykypyosu maxoic iomMiueno eiominHocmi 2ycmomu
cmosanHs KyKypyosu. Tax, Ha opanyi 3a ymos 2epOiytuoH020 3axucmy 2ycmoma 0yia Hatguwjoro I 3HAxXo0o0unacy 8
mexcax 72,9—73,2 muc. wm./2a, 8 mou ydc AK 3d MiIK020 Ouckoeo2o — (2,3—72,6 muc. wm./2aq.

Haiieuwyy ypooscatinicms 3epua KyKypyo3u ompumanu 3a 080pa308020 3ACMOCY8AHHSA 2epOiyudy payHoan
maxc y Hopmi 2,4 n/2a. 3a noruyegozo 0bpodbimky rpynmy 36ip cknaoag 9,4 m/za, 3a minkozo 06podimky — 9,2
m/ea.

Abstract.

In this article, the results of research confirm the feasibility and effectiveness of modern herbicides in maize
crops by different methods of tillage.

It was found that a mixed type of weeding is formed in maize crops, among which the largest share is occupied
by late spring species of Echinochloa crus-galli (L.) Roem., Chenopodium album L., Amaranthus retroflexus L.

In embodiments herbicide applications, weed mortality was 89-100% within 30 days of application. At the
time of harvest, the number of weeds was 71-98% lower than in the uncultivated areas. The most effective was
double application of roundup max, 2.4 I/ha in phases 3 and 8 leaves in corn.

It is proved that the density of standing corn in the phase of full germination on plowing with double appli-
cation of roundup max, 2.4 I/ha was in the range of 78.3-78.6 pcs/m2. With shallow disk cultivation, this figure
decreased to 78.1-78.2 pc/ m2. Differences in the density of standing corn were also noted during the corn harvest
period. Thus, in plowing under conditions of herbicide protection the density was the highest and was in the range
of 72.9-73.2 thus. pcs/ha, while in shallow disk — 72.3-72.6 thus. pcs/ha .

The highest yield of corn grain was obtained with two applications of the herbicide Roundup Max at the rate
of 2.4 I/ha. The yield for shelf tillage was 9.4 t/ha, for shallow tillage — 9.2 t/ha.

Knrouoei cnosa: xyxypyosa, 0opobimox tpynmy, 6yp ‘auu, eepoiyuou, eqpeKkmusHicmo, YpOoICAUHICIMb
Keywords: maize, tillage, weeds, herbicides, efficiency, yield.

Introduction.

Maize in world agriculture is one of the most im-
portant crops of universal use. In recent years, there has
been a clear trend of expanding corn acreage for grain,
due to increasing demand for food and organic raw ma-
terials, the opening of new promising markets, and the

market itself is becoming more active due to rising con-
sumption and consumer opportunities in different coun-
tries [2, 11].

In Ukraine, the area under its crops has increased
significantly in recent years. Thus, if in 2009 the crops
of this crop occupied 1.8 million hectares, then as of
2019.
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The area under corn in Ukraine reached 4.97 mil-
lion hectares, and gross grain production increased to
35 million tons. But, along with the constant increase
in gross grain production, the yield of corn in the coun-
try remains lower compared to leading producers [3].

Formulation of the problem.

In the practice of agricultural production, there are
many factors that directly affect crop productivity. In
particular, the choice of the optimal method of tillage,
scientifically sound and balanced by nutrients fertilizer
system, timeliness and quality of operations for the care
of crops. But at the same time, the complex structure of
agrocenoses, along with crops, involves the presence of
weeds [1].

Weed losses can reach 80% or more due to weeds.
Damage caused by weeds exceeds pests and diseases
and accounts for 11.5% of world agricultural produc-
tion [4].

According to some researchers, the constant pres-
ence of one plant Cirsium arvense per 1 m? during the
growing season in maize crops causes a decrease in
grain yield by 1 c/ha Setaria glauca — by 0.50 c/ha, and
when weeds crops corn Amaranthus retroflexus and
white quince Chenopodium album — at 0.50-0.60 c/ha
[15, 16]. There are also studies that show that with a
high degree of weediness of maize crops such perennial
species as Cirsium arvense and Convolvulus arvensis,
the yield is reduced to 50-55%. And for weeds weigh-
ing more than 5 kg per 1 m?, in the Forest-Steppe zone,
corn does not form generative organs at all [17].

Weeds, like other plants, release biologically ac-
tive substances into the soil - phytolins, among which
we should especially mention knees, substances that are
toxic to other plant species, which delay the germina-
tion of sown seeds of crops, inhibit their growth and
development. In particular, it was found that Elytrigia
repens, Acroptilon repens (L.) DC.), as well as various
species of wormwood, inhibit the growth and develop-
ment of most crops [18].

Weeds also have a high transpiration rate and are
therefore strong competitors to cultivated plants for
limited moisture reserves. For example, the formation
of 1 kg of dry matter Chenopodium album requires
800-900 liters of water, Aventa fatua, Thlaspi arvense
L. and Cirsium arvense — up to 1000 I, Elytrigia repens
(L.) Nevski.) —1180-1683 I, and for the formation of 1
kg of dry matter corn uses 250-300 | of water [19].

Weeds adapt quickly to changes in the environ-
ment, showing high adaptability and plasticity of
growth and development. In particular, under adverse
environmental conditions, plants form neotenic forms,
which are barely visible above the soil surface, and un-
der favorable conditions, strongly branched and reach
significant sizes, forming a large number of seeds — the
so-called phenomenon of gigantism. Therefore, in ag-
rocenoses of crops with high competitive activity there
is a significant decrease in seed productivity of weeds.
In particular, it was found that in corn crops for grain
seed productivity 1 Chenopodium album may decrease
to 31 thousand pieces.

A characteristic feature of weed seeds is the long-
term germination. In particular, seeds Chenopodium al-

bum can remain viable up to 39 years, Amaranthus ret-
roflexus, Capsella bursa — pastoris, Stellaria media L.
And some other species up to 10-15 years, Plantago
major L. — up to 9 years, Sinapis arvensis L. — up to 7
years. This feature allows weed seeds to remain
dormant for a long time, and under favorable conditions
to germinate [20, 21]. Another feature of weed seeds is
their unfriendly germination. For example Chenopo-
dium album gives three types of seeds, the first of which
germinates in the year of ripening, the second — the fol-
lowing spring, and the third — only in the third year after
shedding. This is due to the fact that the seed coat is
unevenly permeable to moisture [21].

The presence of weeds in agrocenoses, in addition
to the direct effect on crops is also a major obstacle to
the introduction of soil protection technologies, tillage,
which is based on reducing the intensity of tillage [5].
Therefore, there is a need for in-depth study of the im-
pact of different tillage methods on the structure and
dynamics of weed change in order to select the optimal
cultivation technology that would reduce the competi-
tive pressure of weeds on crops with the least material
and labor costs.

Currently, several methods of tillage are used in
the cultivation of cultivated plants. The most common
is shelf or traditional cultivation. As early as the begin-
ning of the 19th century, many scientists recommended
shelf cultivation in the form of plowing to a depth of
18-22 cm as an effective solution to various problems
in growing different crops. To date, this method of
basic tillage has not undergone fundamental changes.
Shelving involves the use of a shelf plow, which pro-
vides complete or partial reversal of the chips. The
technology of plowing is to separate the slices, grind
them into lumps and rotate it so that the top layer of soil
with disturbed dusty structure and vegetation is placed
on the bottom of the furrow, and the bottom — in place
of the top. Organic and mineral fertilizers, as well as
weed seeds, are plowed together with plant remains.
The movement of layers is accompanied by loosening
of the soil, which is especially important for heavy soils
[22].

Long-term studies of the impact of shelf tillage on
soil fertility have shown that along with the positive im-
pact, the use of plowing in the system of basic tillage
also has negative consequences, in particular, the im-
pact of this tillage on humus mineralization and erosion
[23]. It was also found that intensive tillage with the
inversion of soil layers increases the sequestration of
carbon dioxide. This phenomenon is a consequence of
intensive mineralization of organic matter, which oc-
curs during aeration caused by the movement of layers
and the destruction of soil structure. Another disad-
vantage of traditional cultivation is the high energy
consumption [24, 25].

Therefore, the issue of reducing the negative im-
pact of tillage on the soil is relevant. One of the options
for solving this problem is the use of minimum and soil
protection systems of tillage, the theoretical basis of
which is the ability of the soil to recover to a state of
equilibrium density, which corresponds to a certain
type in the absence of mechanical impact. This is the
density that is acquired after some time after exposure
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to natural factors (soil mass, precipitation, temperature
changes, etc.).

Over the past decades, advances in technological
equipment have contributed to the further development
of soil-saving tillage systems, the most common of
which is mini-till. The basis of this technology is to re-
duce energy and time costs by reducing the number and
depth of treatments and combining several operations
in one workflow. Tillage can be both surface (up to 8
cm) and shallow (8-16 cm), with the obligatory aban-
donment of shelf tillage tools. Due to shallow tillage,
rain and melt water runoff is regulated, as well as the
resistance of the field surface to deflation is increased
by preserving soil lumps and part of crop residues [26].
Due to the presence of plant residues on the soil surface,
there is an increase in water permeability initially due
to loose structure, and over time with the transition of
water permeability to the filtration stage more water is
absorbed due to more stable cracks and capillaries of
soils. Some researchers have found that due to the pres-
ence of organic matter there is an increase in soil mi-
crobiological activity in the layer of 0-10 cm. Accord-
ing to many authors, the introduction of minimal tillage
reduces mineralization, enhances humus accumulation,
improves plant supply of mobile forms of phosphorus
and mineral compounds of nitrogen in the upper soil
layer, and due to the presence of mulch, it is possible to
reduce soil temperature. 58-67 °C). At the same time,
the increase in density and slow warming of the soil in
the spring may be the reason for insufficient supply of
seedlings with nutrients, in particular, phosphorus.
Studies have also established the possibility of acidifi-
cation of the upper soil layer due to long-term use of
dumpless tillage [27]. And some researchers provide
data on the reduction of the activity of bacteria that ab-
sorb nitrogen in the layer of 0—20 cm when using min-
imal tillage [28, 29].

Despite the significant amount of research on im-
proving the weed protection system for maize crops
with different tillage methods, these issues regarding
the Right-Bank Forest-Steppe of Ukraine are covered
only partially and incompletely, so they require addi-
tional research on the feasibility of mini-till technology
in conditions of gray forest soils, as well as determining
the optimal control system for weediness of corn crops
by different methods of tillage. Therefore, the improve-
ment of the weed protection system for permanent
crops of corn for grain by different methods of tillage,
determine the feasibility of conducting research on gray
forest soils of the Right Bank Forest-Steppe of Ukraine.

Relevance of the research topic.

Growing corn by traditional technologies involves
the use of intensive mechanical tillage, which leads to
deterioration of agrophysical properties and dehumidi-
fication and degradation of soils due to erosion pro-
cesses, which necessitates the introduction of soil pro-
tection and minimal tillage methods. High weediness of
crops is one of the main reasons for low realization of
biological potential of corn, weediness of crops is espe-
cially relevant, as effective weed protection measures
are excluded from the cultivation technology.

Therefore, determining the effectiveness of corn
weed protection systems for different treatments is a
topical issue.

The purpose of the study.

To improve the systems of protection of maize
crops from weeds by different methods of tillage in the
Right-Bank Forest-Steppe of Ukraine.

Analysis of recent research and publications.

Maize is one of the crops for which the protection
of crops from weeds through the use of herbicides is
one of the key elements in the technology of their cul-
tivation [5]. However, the stagnation of herbicides re-
quires a comprehensive environmental and economic
justification [1, 9]. Therefore, there is a need to find
ways to optimize the chemical method of weed control
in maize crops. The use of herbicides in various tillage
methods is important in improving the effectiveness of
the chemical weed control method. The following do-
mestic scientists, O.0. Ivashchenko [2], M.P. Kosolap
[1], B.P. Borona [4], V.M. Zherebko [10], V.S. Za-
dorozhny [13]. Numerous studies have shown that the
species composition, dynamics and harmfulness of the
most common weed species in maize crops depend on
soil and climatic conditions and need constant improve-
ment. It is also noted that herbicides, which differ in
origin and chemical structure, affect the efficiency of
different tillage methods in different ways.

Research methodology.

The study of the influence of different methods of
tillage on the formation of weed cenoses and improve-
ment of the system of protection of corn crops for grain
from weeds in the experimental field of VNAU was
carried out in a two-factor experiment. The predecessor
of the culture is soybeans.

Methods of tillage.

Plowing was carried out with a plow PLN 3-35 to
a depth of 20-22 cm after harvesting the predecessor.
In the spring, after the emergence of weeds, cultivation
was carried out to a depth of 10-12 cm. Pre-sowing till-
age involved cultivation to a depth of 5-6 cm.

Shallow tillage involved autumn peeling in 2
tracks with a disc harrow AG-1.8 to a depth of 10-12
cm. In the spring, after the emergence of weeds, culti-
vation was carried out to a depth of 10-12 cm. Pre-sow-
ing tillage involved cultivation to a depth of 5-6 cm

In 2018, sowing was carried out on May 6, in 2019
—on May 14.

Weed control options.

The weed control system used herbicides with dif-
ferent mechanisms of action. Variants with inter-row
application of roundup max were included in the exper-
imental scheme in order to model the possibility of
growing glyphosate-tolerant maize hybrids.

When studying the effectiveness of chemical weed
control measures, the area of the plot was 25 m?, the
experiment was repeated four times. Location of plots
— randomized.

Herbicides were applied with a knapsack sprayer
with a working fluid consumption rate of 250 I/ha. In
the version with the introduction of the drug harness,
90% k.e. at a rate of 1.3 I/ha to the seedlings of corn, in
the phase of 3 leaves in corn used additional inter-row
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application of herbicide roundup max, 45% v.r. normal
2.4 I/ha. Protective aprons were used for inter-row ap-
plication of roundup herbicide in order to prevent the
drug from getting on cultivated plants. In order to elim-
inate the influence of weeds on cultivated plants, man-
ual weeding was performed in the rows. Double
roundup max, 45% v.r. normally 2.5 I/g was carried out
in phases 3 and 8 leaves in corn. Stellar, 21% v.r. at a
rate of 1.25 I/ha, according to the recommendations,
used in combination with surfactants metholate, 1.25
I/ha and made in the phase of 3 leaves of corn.

Sowing was carried out with a direct sowing
seeder, aggregated with a tractor to a depth of 4-5 cm.
The sowing density was 80-83 thousand units / ha. Fer-
tilizers were applied at the rate of N1goP70K7o for early
spring cultivation by uniform spreading on the surface.
When sowing made N2gP20Kzo.

During all years of research, the experiment was
grown medium-high-yielding hybrid of corn DKS
3511, FAO - 330.

To perform the tasks planned by the program, rec-
ords, observations and analyzes were conducted ac-
cording to generally accepted methods:

- crop weed accounting was performed in phase 3,
8 leaves of corn (before application of post-emergence
herbicides), 30 days after application of post-emer-
gence preparations, 30 and 60 days after application of
soil preparations and before harvesting;

- crop density was determined by the method of
counting plants along the length of the plot in 3 places

in the phase of full germination and before harvest, fol-
lowed by recalculation per hectare;

- grain yield accounting was performed in the
phase of full ripeness by the method of continuous har-
vesting from the accounting plots with reduction to
100% purity and standard humidity (14%) from each
variant in all repetitions separately;

- statistical analysis of experimental data — accord-
ing to the method described by Dospekhov B.A. using
the mathematical apparatus Excel [7, 8].

Results of the research.

According to the results of research, during 2018-
2019, a mixed type of weeds is formed in corn crops for
grain. Cereal weeds were represented by the following
species: Echinochloa crusgalli L. Roem., Setaria
glauca L. and Elytrigia repens L.. Among the dicotyle-
dons were found: Galinsoga parviflora Cav., Plantago
lanceolata L., Plantago major L., Viola arvensis Murr.,
Thlaspi arvense L., Matricaria perforata Merat.,
Capsela bursa pastoris. L. Medic., Stellaria media L.,
Amaranthus retroflexus, Chenopodium album L.,
Cirsium arvense L. Scop., Sonchus arvensis L., Artemi-
sia vulgaris L., Convolvulus arvensis L.

Maize crops were dominated by late spring spe-
cies, which accounted for 71.8% of the total number of
weeds that appeared during the growing season. These
included: Echinochloa crus-galli L. Roem. — 16.1%,
Setaria glauca L. — 30.4%, among dicotyledons there
were: Galinsoga parviflora Ca v. — 18.4%, Amaranthus
retroflexus L. — 5.4%. (Fig. 1).

5,4%

7,8%

11,6%_

0
0.6% 1:9% 8oy,
/0,4%

71,8%

Fig. 1. The ratio of weeds in maize crops for grain in the experimental field of VNAU, % (average for 2018—
2019): 1 — Late spring: 71.8%; 2 — Wintering: 11.6%; 3 — Early spring: 7.6%; 4 — Ephemerals: 5.3%; 5 — Per-
ennial root sprouts: 1.9%; 6 — Perennial rhizomes: 0.8%; 7 — Perennial rhizomatous: 0.6%; 8 — Perennial tap-

root: 0.4%.

Early spring was 7.6%, including Chenopodium
album L. — 7.5% and Polygonuum convolvulus L. —
0.1%. Among the wintering species prevailed Capsela
bursa pastoris L. Medic. — 3.9%, Matricaria perforata
Merat. — 3.2%, Thlaspi arvense L. —2.5%, Viola arven-
sis Murr. — 2.0%, from ephemerals — Stellaria media L.
—5.3%.

There were also perennial root weeds Cirsium arv-
ense L. Scop. —0.9%, Sonchus arvensis L. —0.1%, Con-
volvulus arvensis L. — 0.9%, of perennial rhizomatous
weeds — Elytrigia repens L. — 0.8%. A small share of
the species composition of weeds was occupied by per-

ennial taproots: Artemisia vulgaris L. —0.1% and Plan-
tago anceolata L. — 0.2%, of perennial rhizomatous —
Plantago major L. — 0.6%.

Thus, it was found that a mixed type of weeding is
formed in maize crops, among which the largest share
is occupied by late spring species of Echinochloa crus-
galli L. Roem., Setaria glauca L., Galinsoga parviflora
Cav., Chenopodium album L., Amaranthus retroflexus
L. The main number of weeds appears during the period
30.05-20.06.

Due to the high degree of weed infestation, there
is a need for a reliable system of integrated protection
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of maize against weeds, which should provide high ef-
ficiency regardless of the method of tillage. At the same
time, the use of herbicides is an integral part of the tech-
nology of growing this crop. And it is due to chemicals
that it is possible to significantly reduce the difference
between tillage systems based on energy and resource-
saving approaches, including traditional tillage meth-
ods [9, 10, 30].

During 2018-2019, we studied the biological ef-
fectiveness of the soil herbicide harness, 90% k.e. at the
rate of 2.5 I/ha for different methods of tillage. In plow-
ing, harnesses was used to effectively control the
growth and development of weeds during the herba-
ceous period of maize. The biological efficiency of this
drug under the conditions of shelf treatment 30 days af-
ter application was 99% (Table 1).

Table 1

The effectiveness of herbicides for different methods of tillage on maize crops in 30-50 days after applica-
tion, the average for 2018-2019, %

Methods of tillage

Weed protection options

Weed death,%
total | cereal | dicotyledonous

30 days after application

Harness 2.5 I/ha 99 99 99

Plowing Roundup max, 2.4 I/ha + roundup max, 2.4 I/ha 100 100 100
Stellar, 1.25 I/ha 91 91 89

Harness 2.5 I/ha 96 98 91

Shallow disk tillage | Roundup max, 2.4 I/ha + roundup max, 2.4 I/ha 99 99 100
Stellar, 1.25 I/ha 89 90 88

50 days after application (before harvesting)

Harness 2.5 I/ha 81 84 76

Plowing Roundup max, 2.4 I/ha + roundup max, 2.4 I/ha 98 97 100
Stellar, 1.25 I/ha 71 70 72

Harness 2.5 I/ha 78 82 71

Shallow disk tillage | Roundup max, 2.4 I/ha + roundup max, 2.4 I/ha 93 94 92
Stellar, 1.25 I/ha 72 71 73

Source: formed on the basis of own research [14].

Before application of herbicides in a phase 3
leaves of corn, sites had the mixed type of weeding. The
number of weeds in uncultivated areas in phase 3 of
corn leaves reached 137-170 pcs./m?, among which
mouse blue — 43-56 pcs./m? and chicken millet — 58—
70 pieces / m? dominated.

Among the dicotyledonous species, the most nu-
merous were such species as: white quince — 8-10
pcs./m? and common quince — 2—7 pcs./m?. Perennial
species were represented by creeping wheatgrass — 1-3
pcs./m? and field birch — 2—4 pcs/m?2. This option pro-
vided the highest level of efficiency for all studied
methods of tillage. In particular, in plowing 30 days af-
ter re-introduction of 8 leaves of corn, the rows were
free of weeds. Against the background of shallow disk
processing, the efficiency reached 99%.

Of the post-emergence herbicides used the drug
Stellar with an application rate of 1.25 I/ha in combina-
tion with surfactant methylate at a rate of 1.25 I/ha. It
was found that the effectiveness of this drug, on the
30th day after application to plowing was 91%. For
shallow cultivation, the efficiency was at the level of
shelf cultivation and amounted to 89%.

For plowing, in areas treated with maize seedlings
with harness, 2.5 I/ha due to effective weed control over
a long period, the efficiency before harvesting reached
81%.

Due to the effective control of weeds in the initial
stages of development, when maize is particularly sen-
sitive to the presence of weeds, areas where double ap-
plication of roundup max, 2.4 I/ha in phase 3 and 8
maize leaves had a low level of weeds until the end of
the growing season. Thus, for the period of harvesting
there was a reduction of weeds by 90-98% compared

to the control. The most effective was the double appli-
cation of roundup max, 2.4 I/ha on plowing.

During the growing season, there was also a grad-
ual decrease in the herbicidal action of stellar, 1.25 I/ha,
as a result of which during the harvest period the effi-
ciency of this herbicide averaged 71-72% in 2018-
2019, compared to control plots. It should be noted that
the effectiveness of this drug depended on climatic con-
ditions.

Thus, all herbicide protection options ensured 88—
100% weed death within 30 days of application. At the
time of harvest, the reduction in weeds was 71-98%
compared to untreated areas. The most effective was
the double application of roundup max, 2.4 I/ha in
phase 3 and 8 leaves in maize.

When assessing the impact of different tillage sys-
tems should use a diverse assessment of vegetation in-
dicators, among which a special place is occupied by
crop density, as this indicator is a reflection of the po-
tential of hybrids [11].

The effectiveness of the weed control system can
also affect crop density, as the competition that occurs
in the crops of most crops, and especially in the crops
of broad-leaved crops, can lead to the suppression and,
in some cases, even the loss of crops. plants [6, 11, 12].

According to the results of research conducted in
2018-2019, it was found that the density of standing
corn in the phase of full germination in plowing was in
the range of 78.3-78.6 pcs/m?. With shallow disk culti-
vation, this figure decreased to 78.1-78.2 pcs/m?2. In our
opinion, the difference in the density of standing crops
is a consequence of creating optimal conditions for the
development of corn in the initial stages of organogen-
esis and is due to pre-sowing tillage during plowing and
shallow disc cultivation (Table 2).
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Table 2

Standing density of corn, average for 2018-2019, thous. pcs./ha

Density of standing corn, thous. pcs./ha
Methods of tillage | Weed protection options Phase full Iad:\%r_ Before harvesting
2018 | 2019 age 2018 | 2019 | average
Control 77,8 | 79,2 78,5 70,6 | 720 | 713
Harness 2.5 I/ha 78,0 | 78,6 78,3 72,2 | 73,8 73,0
Plowing Roundup max, 2.4 l/ha + roundup 784 | 788 78.6 722 | 738 732
max, 2.4 I/ha
Stellar, 1.25 I/ha 78,3 | 78,7 78,5 72,1 | 73,7 72,9
Control 77,6 | 78,6 78,1 69,6 | 71,8 70,7
Harness 2.5 I/ha 779 | 785 78,2 71,7 | 72,9 72,3
Shallow disk tillage | Roundup max, 2.4 I/ha + roundup 774 | 788 781 719 | 733 726
max, 2.4 I/ha
Stellar, 1.25 I/ha 779 | 785 78,2 71,6 | 73,2 72,4

Differences in the density of standing corn for dif-
ferent tillage methods were also noted for the period of
maize harvesting. Thus, in plowing under conditions of
herbicide protection the density was the highest and
was in the range of 72.9-73.2 thous. pcs/ha, while in
shallow disk — 72.3-72.6 thous. pcs/ha.

Pre-harvest surveys showed a negative effect of
weed infestation on maize density.

Thus, during plowing, in control areas due to com-
petition, during the period of corn harvesting, the stock-
ing density decreased by 1.6-1.9 thous. pcs/ha in com-
parison with plots where herbicides were applied and
amounted to 71.3 thous. pcs/m2. In the areas where the
soil preparation Harnes was applied, 2.5 I/ha, the den-
sity in this period averaged 73.0 thous. pcs/m? at the
same time, with double application of the drug
Roundup max, 2.4 I/ha. density 2.5 I/ha density in this
period averaged 73.0 thous. pcs/m? at the same time,
with double application of the drug roundup max, 2.4
I/ha density was 73.2 thous. pcs/ha. When applied to
plowing herbicide Stellar, 1.25 I/ha, the density was
72.9 thous. pcs/m?. It should be noted that the differ-
ence in the density of standing corn plants under herbi-
cide treatments was within the statistical error.

With shallow disk tillage, the decrease in the den-
sity of corn in the control plots reached 2.1 thous.
pcs/ha compared to the treated plots and averaged 70.7
thous. pcs/ha. Among the variants on which herbicides

were applied, the density difference was 0.2—0.3 thous.
pcs/ha, which does not exceed the statistical error.
Thus, with pre-emergence application of the herbicide
harnes, 2.5 I/ha, the density of standing plants was 72.3
thous. pcs/ha. Under the conditions of combination of
pre-application application of harness herbicide, 1.3
I/ha followed by application of roundup max, 2.4 I/ha
in phase 3 of corn leaves, the density was 72.6 thous.
pcs/ ha, a similar density was observed with double ap-
plication of roundup max, 2.4 I/ha. With the application
of the herbicide Stellar, 1.25 I/ha, the density before
harvest was 72.4 thous. pcs/ha.

One of the links in the technology of growing corn
is the choice of tillage method, as determined primarily
by its response to changes in fertility elements caused
by various tillage methods and growth and develop-
ment conditions that develop in the agrophytocenosis
under certain weather conditions. At the same time, due
to the sensitivity of corn to weeds, a reliable condition
for obtaining high yields is their reliable control. There-
fore, the generalized quantitative expression of the re-
action of corn to the studied factors is the level of grain
yield.

Different methods of tillage and crop care
measures have some differences in their effect on the
yield of corn grain. The data in the table show that in
2018-2019, the average yield of corn per grain was
7.9-9.40 t/ha (Table 3).

Table 3
Influence of different tillage methods and weed control methods on corn productivity, t/ha
Methods of till- Yield, tha Saved
age Weed protection options (Factor B)
(Factor A) 2018 | 2019 | Average | t/ha %
Control 5,40 | 5,77 5,59 — —
Plowing Harness 2.5 I/ha 9,05 | 9,2 9,13 3,54 63
Roundup max, 2.4 I/ha + roundup max, 2.4 I/ha | 8,80 | 10,0 9,40 3,81 68
Stellar, 1.25 I/ha 7,98 | 8,00 8,00 2,41 43
Control 5,35 | 5,76 5,55 — —
Shallow  disk | Harness 2.5 I/ha 8,05 | 8,02 8,04 2,50 45
tillage Roundup max, 2.4 I/ha + roundup max, 2.4 I/ha | 8,29 | 10,0 9,20 3,65 66
Stellar, 1.25 I/ha 7,68 | 8,12 7,90 2,35 42
Isd os, tha A 0,10 | 0,11 0,12 - -
> B 0,13 | 0,15 0,14 - -
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The highest level of yield over the years of re-
search was observed for shelf tillage. Depending on the
herbicide protection variant, the yield was 8.0-9.40
t/ha. The use of herbicides on the background of shelf
cultivation ensured the preservation of the yield at the
level of 43-68% relative to uncultivated control.

The highest average yield was observed with dou-
ble application of roundup max, 2.4 I/ha in phases 3 and
8 leaves of corn — 9.40 t/ha, the maximum yield of this
option was observed in 2019 — 10.0 t/ha. With shallow
disc tillage, a decrease in yield was observed compared
to shelf tillage by 0.06-0.16 t / ha, depending on the
herbicide protection variant. The level of preserved
yield when applying herbicides on the background of
shallow tillage was 42—66% compared with the control.

The highest yield, as in plowing, was observed
with double application of the herbicide roundup max,
2.41/ha-9.2 t/ha, which exceeded the indicators of
other options for herbicide protection.

Conclusions.

The results of many years of research on the study
of different systems of weed protection by different
methods of tillage in corn crops for grain in the experi-
mental field of VNAU give grounds for the following
conclusions:

It is established that a mixed type of weeding is
formed in maize crops, among which the largest share
is occupied by late spring species — Echinochloa crus-
galli (L.) Roem., Setaria glauca L., Galinsoga parvi-
flora Cav., Chenopodium album L., Amaranthus retro-
flexus L.

The main number of weeds appears during the pe-
riod 30.05-20.06.

Herbicide protection options provided 89-100%
weed death within 30 days of application. At the time
of harvest, the number of weeds was 71-98% lower
than in the uncultivated areas. The most effective was
double application of roundup max, 2.4 I/ha in phases
3 and 8 leaves in corn.

The highest yield of corn grain was obtained with
double application of the herbicide Roundup Max at the
rate of 2.4 I/ha. The yield for shelf tillage was 9.4 t/ha,
for shallow tillage — 9.2 t/ha.
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METHODS OF WASTEWATER TREATMENT WITH THE HELP OF AQUATIC ORGANISMS.

Abstract.

One of the promising areas for the introduction of innovative water treatment technologies is the use of bio-
logical methods. In this case, the aquatic environment is not made of uncharacteristic substances, technological
processes mimic natural, the efficiency of which is enhanced by tens and hundreds of times by a special organiza-

tion of biological processes.

Almost 80% of Ukraine's drinking water supply is provided by surface water. Pools and rivers, according to
the hygienic classification of water bodies according to the degree of pollution, can be classified as polluted and
highly polluted. The composition of treatment facilities and water treatment technologies have not actually

changed in recent years.

Keywords: aquatic organisms, plankton, water, organisms, purification

Topicality.

The uncontrolled rapid development of water
mains (largely blue-green hydrogen) is a clear example
of the treatment of contaminated surface waters in the
waters of Ukraine. Due to the pollution of the hydro-
sphere of human products - compounds of phosphorus
and nitrogen, algae received unfavorable conditions for
development.

As a result of the construction of artificial reser-
voirs on the rivers of Ukraine, the number of shallow
areas that are well warmed by the sun has increased.
Algae cause significant damage to the environment at
the stage of extinction, creating secondary pollution
(release of toxic substances into the air and into the
aquatic environment), but at the same time absorbing
pollution contribute to water purification.

Analysis of recent research and publications.

A large number of studies have been devoted to
the treatment of polluted wastewater with the use of
aquatic organisms.

Hydrobionts are salt and freshwater organisms
that live permanently (obligatorily) or temporarily (op-
tionally) in the aquatic environment [9]. Many of them
have adapted to living in a variety of conditions over
millions of years of evolution.

A large number of researchers have studied the
factors influencing the development of coenobacteria
on the example of cyanobacteria from the genera Ana-
baena, Aphanizomenon, Cylindrospermopsin, Nodu-
laria, Lyngbya, Oscillatoria, Microcystis, Planktothrix
[17].

Among other factors that shape the conditions for
the development of cyanobacteria, they focused in their
research on salinity, temperature, pH, lighting, hydro-
dynamics of the environment.

Depending on the way of staying and moving in
the respective layers of the aquatic environment, the
following main ecological groups are distinguished
among aquatic organisms: nekton, plankton and ben-
thos.

Nekton (nektos - floating) - large animals that
move actively and are able to overcome long distances
and strong currents: fish, squid, pinnipeds, whales.
Necton in freshwater includes both amphibians and
many insects [13,15].

Plankton (planktos - wandering) - a set of plants
(phytoplankton: diatoms, green and blue-green algae,
etc.) and small animals (zooplankton: small crusta-
ceans, winged mollusks, finfish, jellyfish, some
worms), which are not capable of active movement and
resistance to currents, but live at different depths.
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The larvae of animals, forming a special group -
neuston, belong to the plankton. This is a "temporary"
population of the upper layer of water, represented by
various animals (ten-legged, barnacles and oars, crus-
taceans, echinoderms, polychaetes, fish, mollusks, etc.)
in the larval stage, which is passively floating [8,16].

Mollusks are non-segmented secondary cavity in-
vertebrates. All mollusks have a foot, which is an oint-
ment structure that provides movement. Squid and oc-
topus differ from other species of mollusks in that their
limbs have turned into tentacles, which they use not
only for movement. The body of mollusks is covered
with a skin fold - a mantle. A mantle cavity is formed
between this fold and the torso. Due to glandular cells,
most of them form a protective shell. Mollusks, com-
pared to roundworms, have a complicated digestive
system (the presence of digestive glands: salivary and
liver), and blood (formed a central pulsating organ - the

heart). A well-developed respiratory system is repre-
sented by gills or lungs.

Most of these animals are heterosexual, some are
hermaphrodites. Like roundworms, mollusks often go
through a larval stage, but unlike worms, their adults
are not segmented. All mollusks play an important role
in nature and human life: they are objects of fishing,
clean ponds, are a food base for aquatic animals.

Epineiston includes organisms that live on top of
the surface film, those below - to hyponeuston. Grow-
ing larvae move to the lower layers of the pelageal.
Above the neuston are organisms in which the upper
part of the body grows above the water, and the lower -
in the water (duckweed - Lemna, siphonophores, etc.) -
is a Pleistocene [1,4].

For many aquatic inhabitants, including the main
food for baleen whales (Myatcoceti), plankton acting as
food is important in the trophic relationships of the bi-
osphere [17, 18].

Figure. 1 Benthos

Benthos (benthos - depth) - bottom aquatic organ-
isms. Benthos are mainly animals that lead an attached
lifestyle or move slowly over short distances (zooben-
thos: foraminifera, some fish, sponges, intestinal cater-
pillars, worms, brachiopods, ascidians, etc.), more nu-
merous in shallow water, where benthos belongs to and
plants (phytobenthos: diatoms, green, brown, red algae,
bacteria).

Phytobenthos is absent at depths where there is no
light. Kamka (zoster), rupee - are flowering plants
found near the coast. Rocky areas of the bottom are the
richest in phytobenthos. Less rich and diverse than in
the sea - zoobenthos in lakes, it is formed by the sim-
plest, crustaceans, worms, mollusks, insect larvae.

Phytobenthos of lakes is formed by free-floating
diatoms, green and blue-green algae; brown and red al-
gae are absent [19]. Rooted coastal plants in lakes form
distinct zones, the species composition and appearance
of which are consistent with the environmental condi-
tions in the land-water border zone.

In the water near the shore grow hydrophytes -
semi-submerged plants (arrow, specimens, reeds, horn-
beam, sedges). They are replaced by gidatophytes -
plants immersed in water, but with floating leaves (lo-
tus, duckweed, jugs, water nut) and - then - completely
immersed (rdesnik, elodeya, chara). Hydatophytes in-
clude plants that float on the surface (duckweed, water
hyacinth) [16].



56 7 AGRICU LTURAL SCIENCES U «@@IL.IL.@@MUM=J@U@INIAL» £1009), 2021

Figure 2 Phytobenthos

Elodeya Representatives of the genus Elodeya
(Elodea) are often called "water plague”, and rightly so.
These perennial aquatic plants belong to the waterfowl
family. Their characteristic feature is unpretentiousness

and intensive growth. When exposed to favorable con-
ditions, Elodea grows so rapidly that it can displace the
local aquatic flora. There are cases when dense thickets
of Elodea interfered with navigation [1].

Flgure 3. Elodeya

The optimum temperature for the growth of most
speciesis 17-24 ° C. Too low a water temperature slows
down the growth of Elodea. Parameters such as hard-
ness and acidity, almost do not play a role in the care of
Elodea. The main thing is not to observe sharp drops,
as a result of which Elodea can drop leaves. If there is
enough organic matter in the aquarium, Elodea can do
without additional feeding [3]. Elodea propagated veg-
etatively - by cuttings of the stem. It is desirable that
the cuttings were at least 20 cm in size. Under favorable
conditions, it is possible to observe the flowering of
Elodea. It should be noted that Elodea is a dioecious
plant, male and female flowers are located on different
plants. But on the European continent spread only fe-
males, so pollination and seed formation does not oc-
cur.

Chara is one of the most highly organized genera
of higher algae. The name is Greek. hara - joy, beauty.
There are more than 400 species of choral, the flora of
Ukraine has 38 species. These are macroscopic algae,
outwardly similar to some terrestrial plants (horsetails,
anthocerotovidnye). The height of their thalamus is
usually 20-30 cm, but can reach 1-2 m, lateral branches

of limited growth. Green chloroplasts contain chloro-
phylls a and b, as well as lycopene. Starch accumulates
as a reserve substance. For vegetative algae is charac-
terized by vegetative and sexual reproduction.

Duckweed - perennial herbaceous planktonic
monocotyledonous flowering plant of the Lemnaceae
family. One of the most common representatives of the
higher aquatic vegetation of freshwater ecosystems of
all continents except Antarctica. The plant is also com-
mon in Ukraine, undemanding to growing conditions,
able to survive under ice. The plant multiplies rapidly
both in polluted water (farm and municipal effluents,
fish ponds, reservoirs of thermal power plants) and in
clean reservoirs with low-flowing or stagnant water
(lakes, ponds, reservoirs, canals, rivers). R.m. has a
high biological productivity (1-3 kg of green mass per
1 m2), is used as a bioindicator of environmental pol-
lution in water treatment systems [7,13].

In the people duckweed was added to soups,
brewed instead of tea. Modern nutritionists argue that
R.m. contains the optimal balance of nutrients, and is
advised to add it to food fresh or dried.
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Figure 4 Eichhornia,

(water hyacinth)

Water hyacinth - Eichhornia (water hyacinth) be-
longs to the family Pontederievye, which has about 30
species of flowering algae. Eihorn was first discovered
in tropical South African forests, where it abundantly
covered the surface of local warm water. If the plant is
provided with appropriate conditions as in the native
tropics, it very quickly forms continuous thickets on the
water, covering it with large floating leaves. But, the
main thing that attracts attention eichhornia is the flow-
ering period, when large flowers blooming in the green
thickets, resembling the shape of hyacinths.

1

Common forms of aquatic organisms include spe-
cies, the increase in the number of which under certain
conditions becomes explosive in reservoirs, and their
biomass is beginning to significantly exceed that, com-
pared with competing species.

At the level of the kingdoms of wildlife, aquatic
organisms are representatives of Virabiota, Bacteriobi-
ota, Phytobiota, Mycobiota, Zoobiota. They belong to
different taxa and taxonomic groups in the modern sys-
tem of the organic world.

Microalgae and bacteria. Bacteria (Bacteriobi-
ota) - a kingdom of microscopic, mostly unicellular,
prokaryotic organisms, which are characterized by the
presence of a cell wall, cytoplasm with organelles, var-
ious specific inclusions, the absence of mitochondria
and chloroplasts, decorated nucleus.

Figure 5. Nitrospira moscoviensis

In regions with warm tropical climates eichhornia
from time to time brings a lot of inconvenience to lo-
cals. In warm humid weather, it grows strongly in
ponds, lakes and floodplains, stopping the movement of
water, impeding transport, threatening populations of
animals, fish and other plants. If the water in which the
eichhornia grows is constantly restless, the petioles of
the leaves will be thick. If the pond is quiet or you grow
the plant in an aquarium, the cuttings will be long and
slender [5,11].

The size of bacterial cells usually does not exceed
a few micrometers, occasionally reaching 20 pm (aver-
age 0.1-1.0 pm). According to the physiology of nutri-
tion, heterotrophs and autotrophs (photo- and chemo-
trophs) are distinguished among bacteria, and aerobes
and anaerobes are distinguished by the type of respira-
tion.

Many species of pathogenic (pathogenic) bacteria
cause diseases in humans, animals and plants. Some
bacteria can exchange genetic information, which is the
so-called process of horizontal gene transfer [13]. Both
fresh and marine waters can house certain types of bac-
teria.

An example is the bacterium Nitrospira mos-
coviensis (Fig. 5). Some exist only in fresh hydroeco-
systems. Studies have established the prevalence of
such groups of bacteria in freshwater bodies as a-, -,
and y-proteobacteria A high content of &-
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proteobacteria was found in the sediments of both fresh
and marine water bodies [15].

Because cyanobacteria are photosynthetic and
aquatic (mostly planktonic) microorganisms, they are
often referred to as "blue-green algae" (SZV). Cyano-
bacteria do not need vitamins to survive and develop.
They can use phosphorus compounds and micronutri-
ents such as iron, sulfur, zinc, copper, manganese, co-
balt, molybdenum, as well as nitrates or ammonia as a
source of nitrogen.

Most of their species are phototrophs, but some fil-
amentous species can grow in the dark using some car-
bohydrates (glucose or sucrose) as a source of energy.
The complex of interrelated, mostly abiotic factors con-
stitutes the optimal conditions for the development of
cyanobacteria.

Plants (Phytobiota) - the kingdom of eukaryotic
autotrophic (photosynthetic) single- or multicellular or-
ganisms; one of the main groups of the organic world
on Earth. According to the morpho-anatomical struc-
ture and complexity of functioning, plants are divided
into lower with undifferentiated body - thalamus (algae,
some mosses, lichens) and higher, whose body is dif-
ferentiated into root, stem, leaves.

On spores (moss, horsetail, plauno- and fern-like)
and seeds (naked and angiosperms), in turn, are divided
into higher plants [11]. There are about 500 thousand
species of modern plants that play an extremely im-
portant role in nature: they create favorable living con-

ditions for animals and humans, form the flora and veg-
etation of the Earth, as they are the primary producers
of organic matter.

Algae (Rhodobionta et Phycobionta) is a group of
divisions of lower (ivory) unicellular, multicellular and
colonial autotrophic, chlorophyll-bearing plants from
two subkingdoms of plants. More than 35,000 species
are known, most of which are obligate aquatic organ-
isms. Algae are organisms that grow rapidly in inex-
pensive environments and play an important ecological
role due to photosynthesis, but are sensitive to environ-
mental factors. Algae are organisms that grow rapidly
in inexpensive environments and play an important
ecological role due to photosynthesis, but are sensitive
to environmental factors. As a result, algae are widely
used in environmental studies as a means of testing wa-
ter toxicity and are used in the testing of wastewater,
including landfill filtrates (table 1.) [8].

Microalgae are present in landfill filtrates, after
some pre-treatment or dilution of these filtrates, but
mainly in small-scale experiments, while several spe-
cies of algae have been studied for biological treatment
of landfill effluents in large open ponds and drains.
Growing algae in landfill filtrates can solve a dual task
- to make algae biomass for energy and bioproducts
production and to restore low-quality landfill effluents
for recycling and reuse. Microalgae should be consid-
ered as a promising and fairly stable addition to com-
plex technologies for purification of leachate [3,7].

Table 1.
Classification of microalgae by Anders, Ralph, Levin
Bimin . Class Genus
(Tun xopodiny)
Rhodophyta Rhodophyceae Bangia, Chondrus, Corallina, Gelidium, Palmaria, Gracilaria, Porphyra,

(«a» + «d»

Rhodymenia et al.

Bacillariophyceae

Cyclotella, Thalassiosira, Bacillaria, Navicula, Nitzschia et al.

Chrysophyceae

Chrysamoeba, Chrysocapsa, Lagynion,Ochromonas. Bicosoeca,

Chrysochromulina et al.

Phaeophyceae

Ascophyllum, Ectocarpus, Fucus, Laminaria, Macrocystis, Postelsia,

Sargassum et al.

Chromophyta | Raphidophyceae

Chattonella, Gonyostomum, Heterosigma,

Psammamonas, Vacuolaria et al.

(«a» + «c»)
Xanthophyceae

Botrydium, Bumilleriopsis,
Tribonema,Vaucheria et al.

Cryptophyceae

Chilomonas, Cryptomonas, Falcomonas,
Plagioselmis, Rhinomonas, Teleaulax etal.

Dinophyceae

Ceratium, Dinophysis, Gonyaulax, Gymnodinium, Noctiluca, Peridinium et

al.

Chlorophyta Chlorophyceae

Chlamydomonas, Chlorella, Dunaliella, Oedogonium, Desmidium, Volvox,
Acetabularia, Caulerpa, Monostroma et al.

(«a» + «b») Prasinophyceae

Micromonas, Ostreococcus, Pyramimonas et al.

Charophyceae

Chara et al.

Euglenophyta | Euglenophyceae

Colacium, Euglena, Eutreptiella, Phacus et al.

Higher aquatic plants (macrophytes) - a group of
orders of mostly monocotyledonous (Liliopsida) sub-
kingdom

Embriobionta - the most highly organized decidu-
ous plants, the ontogeny of which occurs in the aquatic
environmenthydrophytes (Fig. 1.6) and gidatophytes.

In freshwater biohydrocenoses and marine ecosys-
tems, the interaction of aquatic plants with bacteria is
important for a number of environmental processes that

occur (including water self-purification, nitrogen fixa-
tion, denitrification, ammonia oxidation, etc.) [6,12].
Mushrooms. Fungi (Mycobiota) - a kingdom of
heterotrophic, eukaryotic organisms (about 100 thou-
sand species distributed throughout the globe). They
feed on organic substances osmotically (adsorbent nu-
trition), getting them from inanimate substrate - sapro-
trophs, or from living organisms - parasites [4,18].
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Oomycota — This is a large ecological group,
which includes representatives of all classes of fungi.
They live in reservoirs - oceans and seas, rivers and
lakes, swamps, thermal springs. Aquatic ecosystems
are the oldest on Earth. Therefore, they have preserved
and thrived the oldest groups of fungi: chitridiomy-
cetes, oomycetes. This is a large ecological group,
which includes representatives of all classes of fungi.
They live in reservoirs - oceans and seas, rivers and
lakes, swamps, thermal springs. Aquatic ecosystems
are the oldest on Earth. Therefore, they have preserved
and thrived the oldest groups of fungi: chitridiomy-
cetes, oomycetes.

Aquatic fungi are in relatively more stable living
conditions than terrestrial ones: water cools slowly and
heats up slowly, it dissolves well and removes various
products of aquatic life, protects them from direct sun-
light. Thus, aquatic organisms do not experience sharp
fluctuations in the main environmental factors - tem-
perature, mineral and gas composition. He main crite-
rion for distinguishing this group is living in an aquatic
environment, where fungi perform the following func-
tions:

- decomposition of organic residues;

- parasitism on plants and animals;

- participation in symbiotrophic associations with
other organisms;

- participation in various biogenic fouling.

By origin, aquatic fungi can be divided into two
subgroups:

1) primordial (appeared in the aquatic environ-
ment and remained in it);

2) re-aquatic (during evolution they migrated to
land, and then returned to the aquatic environment).
The second subgroup includes aquatic hyphomycetes,
many ascomycetes and basidiomycetes.

Forming mycorrhiza, some species of fungi are in
symbiosis with algae (lichens) and woody plants. The
vegetative body consists of a system of thin branched
hyphae, mycelium. Fungal cells are mono-, di- or mul-
tinucleate. The cell wall of hyphae is dense, 80-90%
consists of polysaccharides, the main of which in the
vast majority of fungi is chitin, and in comycetes - cel-
lulose.

Forming mycorrhiza, some species of fungi are in
symbiosis with algae (lichens) and woody plants. The
vegetative body consists of a system of thin branched
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hyphae, mycelium (mycelium). Fungal cells are mono-
, di- or multinucleate. The cell wall of hyphae is dense,
80-90% consists of polysaccharides, the main of which
in the vast majority of fungi is chitin, and in oomycetes
- cellulose. The ability to form fruiting bodies that de-
velop from vegetative mycelium is an important feature
of higher fungi 32 (marsupials and basidiomycetes).
Reproduction - asexual (vegetative) and sexual. Some
fungi also know budding (yeast) [4].

Division of fungi into divisions: true fungi
(Eumycota), aquatic fungi (Oomycota), mucous mem-
branes (Myxomycota) and lichens (Lichenes). Fungi
are dominated by terrestrial microorganisms, but there
are some species that are common in aquatic ecosys-
tems [14, 17].

Fungi play an important role in the destruction of
organic matter in marine and freshwater ecosystems.
They are involved in the degradation of virtually all or-
ganic substrates, including lignin, chitin, keratin and
other hard-to-reach compounds that are poorly de-
graded by bacteria.

Coastal-aquatic vegetation belongs to the category
of difficult to decompose organic matter. In addition,
the reservoir gets a large amount of leaf fall of trees and
shrubs that grow along the shores. It is on plant remains
(algae and tree leaves) are often found saprotrophic
fungi [2,15].

Bacteria, actinomycetes, and invertebrates take
part in the decomposition of such organic matter, but
the main role in this process belongs to fungi, primarily
fungi, which decompose ligninocellulose complexes
(E.A Kuznetsov).

As a rule, between fungi and bacteria during the
decomposition of organic matter there is a fairly clear
sequence. Fungi dominate at the initial stage of decom-
position of organic substances containing cellulose, and
bacteria replace them at the final stage of the destruc-
tion process.

Most aquatic fungi develop on living and dead
plants - these are periphyton and benthic organisms. At
the same time, some fungi are parasites of plants and
animals. Many fungi have planktonic stages in their de-
velopment. In addition, mushrooms are a complete
food for many aquatic organisms - from protozoa to
fish. There is a complex relationship between algae and
periphyton, which includes fungi. Interactions of mac-
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rophytes and fungi are multifaceted. Plants secrete or-
ganic compounds into the environment, which are used
by periphyton bacteria, fungi, algae and invertebrates.

Mushrooms, in turn, produce biologically active
substances for general use, which are disposed of by
plants. Apparently, this interaction is similar to the re-
lationship of fungus and algae in lichen. Aquatic plants,
both living and dead, are constantly exposed to sapro-
trophic and parasitic fungi.

It is now generally accepted that fungi are a heter-
ogeneous group of lower chlorophyll-free organisms.
Mushrooms in a broad sense mean not only the actual
fungi from the kingdom of Fungi (with 5 divisions -
Chytridiomycota, Zygomycota, Ascomycota, Basidio-
mycota and the combined division of Deuteromycota),
but also fungal organisms.

The high degree of contamination increases the
destructive power of parasitic fungi. Not the last role in
this process belongs to usual saprotrophic fungi which
together with parasitic fungi infect live plants.

In reservoirs used for fish farming (ponds, some
cooling reservoirs), the share of saprotrophic species
with a short development cycle is growing among
fungi: chitridium fungi Rhizophydium pollinis-pini,
Phlyctochytrium papillatum, heterocontigolipidium.

The parasitic properties of fungi are used to com-
bat the overgrowth of water by macrophytes. Thus, the
deuteromycete fungus Cercospora rodmanii is widely
used as a means of biological control of water hyacinth
(Eichhornia crassipes).

Lichens are a group of symbiotic organisms num-
bering more than 20 thousand species. The body of the
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lichen - the elephant consists of a fungus and algae that
live in symbiosis as a whole organism. It is formed by
intertwined threads of the mycelium, between which
are unicellular green algae. The threads of the lichen
fungus absorb water and minerals dissolved in it, and
organic matter is formed in the cells of green algae.

Algae that are part of the lichen's body, separated
from the fungus, can usually exist on their own. The
fungus cannot live apart from algae. Lichens reproduce
mainly by pieces of frost, as well as special groups of
cells of the fungus and algae, which are formed in large
numbers inside his body.

Under the pressure of increased mass, the body of
the lichen is torn, groups of cells are carried by wind
and rain.

Animals (Zoobiota) - the kingdom of hetero-
trophic unicellular or multicellular organisms. The ab-
sence of cellulose cell wall is characteristic of the cells
of all animals except the integuments. In the process of
evolution, the structure and functions of multicellular
animals became more complicated: there were tissues,
organs and their systems, devices that ensure the stabil-
ity of the internal environment (homeostasis); devel-
oped special complex forms of behavior and so on.
There are about 1.5 million species of animals that exist
today, including more than 1 million insects. Many rep-
resentatives of invertebrates (protozoa, intestinal, mol-
lusks, arthropods, etc.) and vertebrates (chordates) be-
long to the primary and secondary aquatic organisms
[6,18].
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Figure7. Lichens

Protozoa - a type of unicellular animals (size
2-200 mm), whose body consists of cytoplasm (di-
vided into ectoplasm and endoplasm), pseudopodia
(temporary formations of ectoplasm) and located in the
endoplasm of the nucleus and organelles, which are di-
vided into five classes : sarcoids, rhizopods, radiolari-
ans, sunflowers and zoomastigines [7,20].

The cell of the protozoan, like any eukaryotic cell,
has whole-cell organelles. In the cytoplasm of protozoa
there are two layers: outer - ectoplasm and inner - en-
doplasm. In addition, the protozoa have organelles
characteristic only of them: movements (pseudopods,

flagella, cilia), digestion (digestive vacuoles, in the cil-
iate - cell mouth, pharynx), secretion and osmoregula-
tion (contractile vacuoles).

The cell of unicellular animals contains one
(amoeba, euglena) or several (ciliates) nuclei. The vast
majority of unicellular organisms have the ability to
move. With the help of temporary protrusions of the cy-
toplasm - false legs (pseudolegs) move the simplest, de-
void of a dense cell membrane (amoeba). The flagella
(euglena green) and cilia (ciliate-shoe) promote the
rapid movement of unicellular organisms.
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Figure 8. Freshwater benthic amoeba of silt deposits Mastigamoeba aspera
(Pelobiontida, Sarcodina)

The simplest are distributed around the globe.
These include free-living and parasitic species. Accord-
ing to the peculiarities of the structure, unicellular or-
ganisms are divided into several types: Carcodus,
Spores, Infusoria. Feeding mainly on microorganisms
and organic residues, the protozoa include them in the
general process of circulation of substances in the bio-
sphere. They themselves are food for some crustaceans,
mollusks, fish fry. Their role in self-cleaning of reser-
voirs is noticeable [3,16].

With the help of digestive vacuoles, excretion and
gas exchange - through the contractile vacuoles or the
surface of the body is digestion. Propagated mostly by
division. Under adverse conditions, they are able to

form cysts. More than 30 thousand species (in Ukraine
- about 1.5 thousand) are distributed worldwide.

Among the methods of wastewater treatment, bio-
logical treatment methods play an important role. Bio-
logical methods of domestic wastewater treatment (and
their mixtures) from organic substances are based on
the use of microorganisms that use these compounds as
nutrients and energy sources .

The different types of aquatic organisms used for
wastewater treatment include: activated sludge (aerobic
biomicrocenosis), various bacteria (anaerobic biomi-
crocenoses), microalgae, aquatic plants, higher plants
(in artificially constructed wetlands). The optimal val-
ues of temperature and pH and the need for an oxygen
source are presented in table 2.

Table 2.
Optimal values of temperature, pH and air sources
pH The presence of oxygen Temperature, °C
/Aerobic biomicrocenosis 6,5-7,5 + 20-40
/Anaerobic biomicrocenosis 6,5-8,5 - 25-35
Microalgae 6,0-6,5 + 23-25
Aquatic plants 6,0-6,8 + 16-20
Higher plants 6,5-8,5 + 08- 25

Organic compounds in polluted effluents undergo destructive decomposition due to oxidation in aerobic and
reduction processes with the formation of methane in anaerobic treatment .
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Figure 9. Life cycle of aquatic organisms

CONCLUSIONS

Wastewater treatment is the destruction or re-
moval of certain substances, disinfection and removal
of pathogens.

There is a wide variety of cleaning methods, which
can be divided into the following main groups accord-
ing to the main principles used:

Mechanical. They are based on the procedures of
filtering, filtering, settling, inertial separation. Allow to
separate insoluble impurities. In terms of cost, mechan-
ical cleaning methods are among the cheapest methods.

Chemical. They are used to separate soluble inor-
ganic impurities from wastewater. When treating
wastewater with reagents, they are neutralized, decol-
orized and disinfected. In the process of dry cleaning
can accumulate a large amount of sludge.

Physico-chemical. The processes of coagulation,
oxidation, sorption, extraction, electrolysis, ion ex-
change purification, reverse osmosis are used. This is a
high-performance cleaning method with a high cost.
Allows to clear sewage of fine and coarsely dispersed
particles, and also the dissolved connections.

Biological. These methods are based on the use of
microorganisms that absorb wastewater pollutants.
Biofilters with a thin bacterial film, biological ponds
with microorganisms, aerotanks with activated sludge,
with bacteria and microorganisms are applied.

Combined methods are often used, which use dif-
ferent cleaning methods in several stages. The use of
one or another method depends on the concentration
and harmfulness of impurities.

Depending on whether the components of pollu-
tants are removed from wastewater, all treatment meth-
ods can be divided into regenerative and destructive.

Destructive methods of industrial wastewater
treatment are used, which involve the destruction of

harmful impurities or their transfer to non-toxic prod-
ucts, and regenerative, based on the production and dis-
posal of impurities from wastewater.

The method of biological wastewater treatment is
based on the ability of microorganisms to use various
substances contained in wastewater as a source of nu-
trition in the process of life. Thus microorganisms re-
lease water from pollution.

There are many modern methods that can treat
wastewater. The use of some of them depends on the
composition of contaminants in the water, its further
use and the released substances. However, the use of at
least one of them is a legal and moral obligation of
every business entity. Because we all need to remember
that we depend on the environment and harming it will
come back to us three times over.

Fungi are present in all biological communities,
taking an active part in their lives, are in close contact
with all organisms inhabiting them, participate in the
general biological cycle of substances.
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