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Organic farming is the concept of harmonious development in the field of agricultural production which
ensures the preservation of soil fertility, its protection from xenobiotic contamination and the production of
environmentally friendly food products. One of the main principles of organic farming is strict compliance
with the requirements for each stage of agricultural production. That is why it is important to find effective
technologies. The influence of technological methods of organic farming on the regulation of pests’ devel-
opment is studied based on many-year experience at the private enterprise “Agroecology” in Shyshaky dis-
trict of Poltava region. It has been found that the optimization of phytosanitary conditions of crops in organ-
ic farming is based on the formation of heterogeneous species and varietal structure of agro-ecosystems,
taking into account the economic thresholds of pests, pathogens and weeds, and the peculiarities of technol-
ogies inherent in this system. It has been proven that due to application of sufficient amounts of organic ferti-
lizers, growing perennial legumes and green manure crops at the private enterprise “Agroecology’” provides
optimal nutrition for crops, which helps to increase their competitiveness with weeds and resistance to dam-
age by some pests and diseases. The microbiological activity of soil in organic farming is 28.4-31.6% higher
than in intensive agricultural production. In addition, changes in the species composition of entomofauna
have been noted. There has been an increase in the number of carnivorous turuns species in the fields of the
farm by 20 % compared to crops of cereals with the use of intensive technologies. During the years of re-
search (2012-2019), the dynamic carnivorous carabids’ density, depending on the species composition and
weather conditions in organic farming, exceeded this indicator in fields with intensive technology by 32.6—
51.2 %. It was found that the reduction of weediness of crops was associated with compliance with the regu-
lations of technological measures provided for organic farming such as long-term shallow tillage, use of
green manure, harvesting of some crops for green fodder, silage, haylage or hay in the phase of mowing
ripeness. Widespread use of the principles of agro-phytocenology based on the expansion of species and
varietal composition of cultivated plants, lack of pesticides and adherence to the principles of poly-culture
contribute to the increase in efficiency of natural entomophagous and fungistasis biocenosis, which in turn
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allows to control pests on the farm.
Key words: agro-ecology, organic farming, harmful organisms, technological methods, phytosanitary
conditions, agro-ecosystems, green manure crops.

TEXHOJIOTTYHI TPUMAOMHU OPTAHIYHOI'O 3EMJIEPOECTBA SIK OCHOBA
PEI'YJIIOBAHHSA PO3BUTKY WKIIJINBUX OPI'AHI3MIB

B. M. Hucapenxo, H. Il. Kosanenxo, I. /. Ilocnenosa, O. O. I'opo, M. A. Iliyaneunxo,
H. I. Heuunopenko, O. JI. Illepcmiwok
[NonTaBchka nepkaBHa arpapHa akajaeMisi, M. [lontasa, Ykpaina

Konyenyieto eapmonitinoco po3sumky y cghepi cinbCbk020Cno0apcvko2o 8UpOOHUYMBA € Op2aHiyHe 3eM-
aepobecmeo, sike 3abesneuye 30epedcelts poouocmi IpYHmy, 1020 3axucm 6i0 3a0pyOHeHHs KCeHoOiomu-
KamMu ma eupoOHUYME0 eKono2iuno be3neuHux npooykmis xapuysanus. OOHUM i3 20JI08HUX NPUHYUNIE opea-
HIYHO20 3eMaepoOCmea € uimke OOMPUMAHHA 8UMO2, WO BUCYBAIOMbCA 00 KONMCHO20 emany eupoOHUymeda
CIbCbKO20C00APChKoi npodykyii. Came momy 6anCIUGUM € NOWYK epDeKMUBHUX MEXHOA0TI. [oCaidNCceHO
BNIUG MEXHONOSTYHUX NPUTIOMIE OP2AHIYHO20 3eMAEPOOCMEA HA Pe2YI08AHHS POZGUMK) WKIOTUBUX OPeaHI3-
Mi8 Ha 0cHO8i bazamopiynozo 00ceidy poboomu Il «Aepoexonoziay uwayvkozo pationy Ilonmagcekoi
obnacmi. 3’sacoeano, wo onmumizayis QimocanimaprHoco cmamuy Nocieie CilbCbKO20CHOOAPCbKUX KYIbIyp
3a YMOBU OP2AHIUHO20 3eMaepoOCcmea 0a3yemMbCsi HA (QOPMYBAHHI 2emepOo2eHHOI 6U0080i ma COpmoeoi
CMPYKmMypu azpoekocucmem, ypaxy8aHri eKOHOMIMHUX NOPO2I8 WKIONUBOCT WKIOHUKIG, 30YOHUKIE X80POO i
Oyp 'AHiB, 0COOIUBOCMAX MEXHONO02IU, NPUMAMAHHUX Yill cucmemi. JlogedeHO, W0 3a YMOBU BHeCeHHS 00-
CMAMHIX HOPM OP2AHIYHUX 00OPUE, BUPOWYBAHHS ba2amopiuHUX 60O08UX MPas Ma CUOEPATLHUX KVAbMYP Y
I «Aepoexonociay 3abe3neuyemvcss ONMUMATLHULL PEAHCUM IHCUBTLEHHS CLIbCLKO2OCNO0APCLKUX KYIbINYD,
Wo cnpusie NiOBUWEHHIO IXHbOI KOHKYDEHMOCHPOMONCHOCHI 3 Oy SHaMu ma CmidKocmi 00 NOWKOONCEHHS
OesikuMU WKIOHUKamu i ypasicennsi xeopobamu. Bemanoeneno niosuweny na 28,4-31,6 % mixpobionociumny
AKMUBHICIb TPYHMY 30 YMOBU OP2AHIYHO20 3eMAEPOOCMEA NOPIGHAHO 3 THMEHCUBHUM BEOCHHAM CIlbCbKO20-
cnooapcwbko2o eupobruymea. Kpiv moeo, 6io3naueno sminu y 6uooeomy cknadi enmomogaynu. Cnocmepi-
2aemucs 30LMbUeEeHHs KITbKOCME U018 XUNXCUX MYPYHI6 Ha noaax 2ocnodapcmea Ha 20 % nopisuano 3 noci-
8aAMU 3EPHOBUX KOJIOCOBUX KYAbMYP V PA3L 3ACMOCYBAHHS IHMEHCUBHUX MEXHON02I. [JJuHamiuna winbHicms
Xuogrcux Kapabio 3a poxu docaiodicenv (2012-2019 pp.) 3anedxcno 6i0 6u008020 cKAady i HO20OHUX YMO8 3d
VYMOBU OP2aHiuHO20 3emiiepobcmea nepesuysand yeli NOKA3HUK Ha NOJIAX 3 IHIMEHCUBHOK MEeXHOO02IEN Ha
32,6-51,2 %. Busnaueno, wjo 3smenuienns 3a0yp sHeHoCcmi Nocigié nog sa3ane 3 QOMPUMAHHIM Pe2iaMeHmie
MEXHONOSTYHUX 3aX0018, NePeddAUEHUX OPSAHIYHUM 3eMaepobcmeom (bazamopiunull MiKutl 06pooOimox py-
HMY, 3aCMOCYBAHHS CUOEPaAmie, 30UpanHs 0esaKUx KyIbmyp Ha 3ejleHutl KOpM, CUNOC, CIHadiC abo CiHo y pa3i
yKicHoi cmuenocmi). [llupoke sukopucmanta npuHYUnie azpogimoyenonozii, wo 6a3yiomsca Ha po3uupenHi
81008020 MA COPMOBO2O CKAAOY KYAbMYPHUX POCAUH, GIOCYMHICTNG UKOPUCTIAHHS NeCMUyudie ma 0ompu-
MAHHS NPUHYUNIE NOJIKYIbMYPU CNPUAIOMb NIOBUUEHHIO eEeKMUBHOCMI NPUPOOHUX eHmomoghazie ma (yH-
eicmasucy 0ioyeno3y, W0 CBOEI YePeor OAE 3MO2Y KOHMPOLIOBAMU YUCETbHICMb WKIONUBUX OP2aHI3MI8 Y
20cnooapcmai.

Knrouosi cnosa: acpoexonocis, opeaniune 3emiepoOCcmeo, WKIiONUSi opeanizMu, MexHOL02IUHI NPULoMU,
@imocanimapuuii cman, azpoexocucmemu, cuoepamu.

TEXHOJOTMYECKHE INTPUEMbBI OPTAHUYECKOTI'O 3EMJIEJEJINA KAK OCHOBA
PEI'YJIMPOBAHUSA PAZBUTUSA BPE/IHBIX OPTTAHU3MOB

B. H. ITucapenxo, H. I1. Kosanenko, A. /I. Ilocnenoea, O. A. I'opo, M. A. [luwanenxo,
H. I.Heuunopenxo, E. JI. Illepcmiox
ITonTaBckas rocynapcTBeHHas arpapHas akajemus, T. [lontaBa, YkpanHa

Konyenyueii eapmonuyecxkoeo pasgumus 6 001acmu ceibCKOX03AUCMBEHHO20 NPOU3BOOCMBA ABIAEMCS
opeaHuveckoe 3emiedenue, KOmopoe npeodycmampueaenm CoOXpaHeHue niodopoous Nouevl, ee 3auumy om
3aepA3HeHUs KCEHOOUOMUKAMU U NPOUIBOOCHBO IKOI0SUUECKU be30nachblx npodykmoe numanus. OOHuM u3
2/IABHBIX NPUHYUNOB OP2AHUYECKO20 3eMaedelusi ABIAEnCs mouHoe coOnnoenue mpebosanull, Komopbvle Gbl-
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08ULATOMCSL K KAANCOOMY emany npou3eo0cmed CelbCKOX03alUCmEeHHoU npooykyul. Hmenno nosmomy eaic-
HbLM 6TI1eMCs ROUCK eheKmusHbix mexHonozull. Mccnedosano énusnue mexHoi02uieckux npuemos opeaHu-
YecKoeo 3emiedenus Ha pecyiuposanue pazeumus GPEOHbIX OP2AHU3MO8 HA OCHOBe MHO20NEeMHe20 ONblma
pabomur Il «Aeposxonoeusny luwaykoeo paiiona Ilonmagckou obaacmu. Bulsicneno, umo onmumuzayus
PuUmMoCanUMapHo20 COCMOSHUSL NOCEB08 CENIbCKOXOZSUCMEEHHBIX KYIbMYP NPU OP2AHUYECKOM 3eMaedeuu
OCHOBbIBACMCST HA (DOPMUPOBAHUU 2eMEPOSEHHOU BUO0B0U U COPMOBOU CMPYKIMYPbL A2POIKOCUCHIEM,
VUUMBIEAHUU IKOHOMUUECKUX NOPO208 8PEOOHOCHOCIU épedumenet, 86030youmeneil O0le3Hell U COPHIKOS,
0COOEHHOCAX MEXHON02Ul, CMBOUCMEeHHbIX 2moli cucmeme. Onpedenenvl npuemvl 06padbOmMKU NOUGyL,
Komopbvie 3PHeKmueHo KOHMPOIUPYION KOIUYECMBO COPHIKO8 68 NOCEBAX CEbCKOXO3SAUCMEEHHbIX KYAbMYP.
Joxazano, umo 3a cuem HeceHusi 0OCMAMOYHBIX HOPM OPSAHUYECKUX YOOOPEHUL, 8bIPAUUBAHUSL MHO20]Ie-
MHUX 60006bIX MPAB U cUOEPaIbHLIX Kyabmyp 8 YIl «Aeposkonocusy obecneuugaemcs OnmMuManbHblil pe-
HCUM RUMAHUSL CETIbCKOXOZSIUCMBEHHBIX KYIbMYP, YMO CROCOOCMBYem NOSbIUEHUIO UX KOHKYPDEHMHOCNOCO0-
HOCMU ¢ COPHAKAMU U YCTMOUYUBOCINU K NOBPENCOCHUIO HEKOMOPbIMU 6DPeOUMESIMU U NOPAlCEeHUs: DOe3Hs-
mu. Onpedenena nosviuennas Ha 28,4-31,6 % muxpobuonocuueckas axmueHOCmb NOYEbl NPU OpeAHUYE-
CKOM 3eMae0enul CPAGHUMENbHO C UHMEHCUBHBIM 8E0CHUEM CelbCKOXO3AUCMEEHH020 npou3eoocmaa. Kpome
mMo2o, OmMeueHbl U3MeHeHUsl 8 6ud08oM cocmase 3umomopayuvl. Habniooaemes ysenuuenue Konuuecmsa
BUO006 XUWHBIX JCYIlcenuy Ha noasx xosstcmea na 20 % cpagHumenvHo ¢ nocegamu 3epHOBLIX KOAOCOGbIX
KYIbMYp Npu UHMEHCUBHBIX TMeXHON02UusAX. [Junamudeckas nIOMHOCMb XUWHBIX Kapabuod 3a 200bl UCCe0o-
sanuti (2012-2019 22.) 6 3asucumocmu om 8U008020 COCMABA U NO20OHBIX YCI0BULL NPU OPLAHUYECKOM 3eM-
Jledenuu npesuland Mo NoKa3ameib Ha NOJISIX ¢ UHmMeHcusHol mexnonoauel Ha 32,6-51,2 %. Onpeoene-
HO, 4O YMEHbUEHUE 3ACOPEHHOCMU NOCEeB08 CEA3AHO C COONIOOEHUEM PEeLTAMEHMO8 MEXHOL02UYECKUX Me-
ponpusimuii, npedyCMOMPEHHbIX OPSAHUYECKUM 3eMaeoenueM (MHO20NemHss MEKas 00pabomka nouswl,
npUMeHeHUe cudepamos, YOopKa HEeKOMOPbIX KYAbIMYD HA 3eleHblll KOPM, CUNLOC, CeHadC UlU CeHO 8 (haze
yKocHot 3penocmu). Llupoxoe ucnonvzoganue npunyunos apeoghumoyeHoIoeuy, OCHO8AHHBIX HA pacuiupe-
HUU 81008020 U COPMOBO20 COCMABA KYAbMYPHBIX PACMEHUN, HeHeCeHUue NeCmUuyud08 u coonooenue npun-
YUNos NOIUKYAbMYPbL CHOCOOCMBYIOM NOBbIULEHUIO IPDeKMUHOCMU NPUPOOHBIX IHMOMODA208 U @yH-
2UCmasucy OUuoyero3a, 4mo 8 80k 0Yepedb NO3B0JsIeNt KOHMPOIUPOSATNY YUCIEHHOCHb BPEOHbIX OPeAHU3-
MO8 8 xo3a1cmee.
Knroueswle cnosa: azposxonocus, opeanuueckoe 3emiedenue, 8peonbie OPeaHUu3Mbl, MEeXHOA0SULeCKUe

npuembvl, pumocanumapHoe coCmosnue, azpodKoCUCMEMbl, CUOEPANDbL.

Introduction
Organic farming is the concept of harmonious development in the field of agricultural production which
ensures the preservation of soil fertility, its protection from xenobiotic contamination and the production of
environmentally friendly food products [6, 15].

The system of organic farming is designed to: increase biological diversity within the entire system of
organization of agricultural production; increase of biological activity and preservation of soil fertility; reuse
of plant and animal waste in order to return nutrients to the soil which leads to minimal use of non-renewable
resources; use of renewable resources in agricultural systems on the ground; promoting the protection of soil,
water and air, as well as to minimize all forms of pollution due to agricultural activities; and compliance with
such processing of agricultural products that would contribute to the preservation of its organic integrity and
vital properties [7, 8, 17].

One of the main principles of organic farming is strict compliance with the requirements for each stage of
agricultural production. That is why it is important to find effective technologies. In most cases, approaches
in the production of organic products are the subject of agricultural consulting. Farmers, as a rule, can use the
main recommendations offered by the specialty organizations. However, a creative (more flexible and
variable compared to the traditional) approach to the cultivation of agricultural products by the producer is
considered positive. This approach is based on the prevention of possible problems associated with the
development and spreading of pests which is achieved by constant monitoring [1, 19].

An important part of the system of organic farming is ecologically sound optimization of phytosanitary
conditions of crops, which is implemented through the ecologization of integrated plant protection measures,
which is a component of organic farming technologies. This provides for the complete abandonment of the
use of pesticides and mineral fertilizers, possibly with the exception of seed inlay and the use of macro-and
micronutrients to improve the properties of organic fertilizers [16, 18].
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Technological methods of the system of optimization of phytosanitary condition of crops are based on a
complex of organizational, economic and agrotechnical measures inherent in technologies of organic
agriculture. These include:

" scientifically substantiated structure of sown areas in specialized crop rotations with saturation of
perennial legumes up to 25-27 %;

" shallow tillage which preserves the natural structure of the arable layer without destroying the
vertical orientation of the aeration pores;

" the use of perennial legumes, greens and the introduction of scientifically sound standards of
organic fertilizers which provides plants with nutrients and forms a positive balance of humus;

" application of ecologically safe agrotechnical and biocenotic measures in technologies of
cultivation of agricultural crops;

] use of modern machines and mechanisms for tillage and plant care [1, 2, 5, 4, 12].

The aim of our research was to establish the correlation between the number of harmful organisms and
the technological methods of organic farming.

The task of the research was to determine the efficiency of agrotechnical methods in optimization of the
phytosanitary conditions of agroecosystems.

Materials and methods of research

The study of the impact of technological methods of organic farming on regulation of development of
harmful organisms was conducted from 2012 to 2019 at PE "Agroecology" of Shishatsky district of Poltava
region where the system of organic farming has been utilized for almost 40 years [18]. Systematic
observations were conducted in the fields of this establishment during different phases of crop development.
Accounts for the number of phytophages, their entomophages as well as the prevalence of diseases were
performed in accordance with the methods of research [14].

Results of the study and their discussion

The most environmentally sound method of reducing the impact of negative factors on the growth and
development of cultivated plants is to create an optimal regime for the development of crops, growing viable
and competitive plants.

Many years of experience in organic farming show that the cultivation of legumes and green manure and
the use of humus, taking into account their aftereffects, practically provide the recommended mineral
nutrition of main crops which promotes their growth and development, has a positive effect on resistance to
pests and especially diseases.

The optimal conditions for crop development are provided by preserving and improving soil fertility in
the fields of the establishment. This is achieved by introducing green manure into crop rotation every four
years and applying humus in the same sequence. As a result, good seedlings, vigorous growth and
development, and large leaf surfaces of many crops inhibit the growth of weeds, making them less
susceptible to damage by wireworms, fleas, weevils, leaf-eating caterpillars, and root rot. Thus, at the private
enterprise “Agroecology”, the incidence of winter wheat seedlings during the years of research did not
exceed 3.7 % with a threshold of 5 %.

Increased microbiological activity of the soil has a positive effect on agricultural plants. According to our
data, it is 28.4-31.6 % higher in the fields of this establishment compared to the soil of farms with intensive
use of pesticides.

Bio-diversity of crops in crop rotations is an important factor in optimization of the phytosanitary
conditions. The botanical diversity of agrocenoses is facilitated by the siltation of ditches and slopes, the
sowing of buckwheat for grain, sunflower, green manure crops and especially buckwheat for green manure
which blooms two or three times a season.

There are flowering plants that attract beneficial (entomophagous) insects in the fields of this establish-
ment throughout the growing season. Our research has confirmed the reduction of pests due to natural
regulation by beneficial organisms [19]. Thus, the incidence of cereal aphids in spring barley crops with
sainfoin was 46.8-54.2 %, while it did not exceed 18.3 % in spring barley crops under intensive agriculture
where mostly three or four crops are grown. During the study, the number of cereal aphids in spring barley
crops at this establishment did not exceed the economic threshold of harmfulness — 25 cereal aphids per ear
for 50 % of the plant population.
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The lack of pesticide use, introduction of shallow tillage and botanical diversity of plants in organic farming
stimulate an increase in the species composition and number of carnivorous turuns. We found that the number of
species of carnivorous turuns (carbides) in the fields of this establishment was 20 % higher than in cereal crops
where intensive technologies were utilized. The dynamic density of carnivorous carbides over the years of research
(2012-2019), depending on the species composition and weather conditions in organic farming, exceeded this
indicator in fields with intensive technology by 32.6-51.2 %. That’s why it is clear why the number of larvae of
wireworms and false wireworms before sowing corn and sunflower, whose main predators are carnivorous turuns,
usually did not exceed the economic thresholds of harmfulness of 3-5 insects per 1 m?.

The positive impact of organic farming is evident by the research focused on determination of the intensity of
development of powdery mildew on winter wheat and spring barley plants. During the earing phase, the actual
values did not exceed the threshold of intensity of the disease — 15-20 % of the affected leaf apparatus of plants.

The development of the disease is constrained by the microclimate of stems, especially in crops of spring
barley with sainfoin, when the sowing rate of barley is reduced by 20-30 %. This determines the lower plant
density and better ventilation of crops. It should be noted that polyculture helps to decrease the infestation of
cultivated plants with pathogens due to lower rates of accumulation and spread of the infection in the crops
under the influence of microclimate (changes in humidity, temperature and light).

Thus, the optimization of phytosanitary conditions in organic farming is based on the formation of heterogeneous
and varietal structure of agroecosystems that creates a favorable biocentric state which leads to the preservation and
increase in the number and efficiency of beneficial species of arthropods and microorganisms. This reduces crop loss
from pests and diseases due to the natural regulation by beneficial organisms.

The interaction between plants, also called an effect of allelopathy, is an important factor of phytosanitary
conditions in the multicultural environment. Allelopathy is the mutual influence of plants through the release
of physiologically active substances into the environment [3, 9, 11]. This phenomenon explains the
effectiveness of the use of greens, intermediate crops, and fodder mixtures as measures to diminish weeds
and reduce the incidence of plant pathogens. The main factors in plant interactions that affect soil health are
root secretions, plant mass above the ground and nutrient residues of green manures, intermediate crops and
fodder mixtures. The sources of allelopathically active substances mentioned above stimulate the
development of crops, inhibit development of segetal plants and phytopathogenic microorganisms [13]. The
research conducted by Rakhmetov, D. B. and Gorobets, S. O. proves that a number of green manure crops
are effective in suppressing pathogenic microflora; root secretions and cell juice of many green manures
significantly inhibit the development of the pathogen Fusarium (Fusarium oxysporum). It is known that the
introduction of cruciferous (cabbage) crops, in particular tyfon, into agrobiocenoses saturated with cereals
reduces the incidence of root rot by 15-25 % [20].

The results of our research confirmed the positive effect of polycultures on plant resistance to disease. Thus, the
cultivation of winter wheat following oilseed radish and oats grown for green fodder reduced the intensity of root rot
development at the beginning of the growing season to the economic threshold of harmfulness of 5 %.

Allelopathy is also a factor in reducing weed infestation, so recently much attention has been paid to the scientific
search for allelopathically active crops capable of counteracting weed infestation of crops. The most effective and
real use of allelopathic properties of plants in agrophytocenoses is the use of compatible crops, phytosanitary plants,
intermediate and cover crops of allelopathic plants [13]. This is especially evident in cruciferous crops and their
mixtures with cereals. V. Giska notes that the introduction of cruciferous plants to crop rotations gives a unique
opportunity to reduce the clogging of the field with weeds during the growing season [10]. Thus, introduction of ty-
fon to crop rotations reduces the amount of weeds in subsequent crops by 40-50 %. Similar data were obtained from
growing a mixture of oilseed radish with oats and a mixture of rye with tyfon.

Green manure and intermediate crops are important factors in reducing crop weeds on the farm. In such
fields, the growth of some weeds is suppressed by shading or reduction of their reproductive function by
mowing before the seeds reach maturity. It is known that the use of green manure decreases the amount of
weeds in crops by 32-39 % [9].

We have found that winter rye is a good green manure for clearing the field of weeds. Thus, in the field
where maize was sown after rye disking, the number of weed seedlings during maize germination reached
0,7 plants per 1 m? while the economic threshold of annual weed infestation in this phase of maize
development is 5-10 plants per 1 m?,

According to D. Rakhmetov, the number of weeds after growing winter and spring rapeseeds decreased
by 60.2 % and 51.3 % respectively compared to autumn plowing.
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Weeds pose the greatest threat to row crops. That’s why the only precursor to them on the farm is winter
wheat which is grown after occupied fields, green manure or perennial grasses that are the best precursors for
this crop in terms of nutrition and low degree of weed infestation.

According to M. S. Korniychuk [13], timely and high-quality application of agrotechnical measures for
4-5 years, in terms of their full interaction, allows to reduce the species diversity and number of populations
of pests and pathogens to the threshold and eliminates the need for chemicals. These studies became the
basis of the principles of ecologization of agriculture which stimulated the development of organic farming.

The results of the research showed a higher level of weed infestation in organic farming compared to intensive
farming. Therefore, the strategy of weed control on the verge of economic thresholds of weed infestation at PE
"Agroecology" is based on agronomic measures that are elements of technologies for growing field crops.

With the alternation of different crops in crop rotations, weed control measures consist of biological suppression
through the use of different biotypes of cultivated plants. Thus, sowing of winter rye, triticale, oats, buckwheat, oat
mixture and a mixture of oats with oilseed radish, winter wheat, a mixture of triticale or rye with tyfon, and perennial
grasses is a significant means of reducing weeds in the fields of this establishment. These crops dominate in crop
rotations at the farm. In general, the share of continuous crops that are most suppressed by weeds reaches 80 % in
organic farming, while this figure does not exceed 20 % in intensive agriculture.

A positive trend of clearing the soil of weeds is created by fodder crops, most of which are harvested for green
fodder in the phases of oblique maturity. At the same time weeds are destroyed, not having time to form seeds.

Tillage techniques are also quite effective for control of the number of weeds in crops. Thus, high-quality
shallow tillage, the main and only approach at the farm, creates a well-leveled, provided with moisture and
weed-free topsoil. During sowing, the seeds are placed to the required depth on a solid bed. The seeds grow
together and young plants begin to grow rapidly which increases their resistance to damage by pests and
diseases, and increases their competitiveness against weeds.

Stubble husking is effective in weed control especially if the grain is harvested with simultaneous grinding and
scattering of straw in the field. If the straw remains in the field for baling, then “Agroecology” carries out tape
peeling of stubble between rolls. Early peeling retains moisture in the soil and creates conditions for the germination
of weeds, which are destroyed by a cultivator with flat-cutting working bodies "Skorpion™ before the generative
organs are formed. In the spring, when the soil is physically ripe, cultivation is carried out to a depth of 3-5 cm or 6—
8 cm for maize. This technique is not used before sowing sunflowers.

Crops are rolled with ring-spur rollers. It promotes better weed germination and minimizes plant loss during post-
emergence harrowing, which reduces the damage to seedlings by phytopathogenic microflora [15].

Pre-emergence harrowing is carried out when the majority of weeds are in the phase of “white thread”.
This allows for the destruction of up to 90-95 % of weeds. The efficiency of harrowing of seedlings in the
phase of 1-2 leaves on a plant is 65-75 % and only 15-20 % in the phase of 3-5 leaves and more.

The first inter-row tillage is carried out with a cultivator with pointed paws to a depth of 6-8 cm. The
second inter-row tillage is carried out after 12-15 days with cultivators with paws-dumps to a depth of 4—
6 cm. This provides for coverage of weed seedlings in rows.

In the case of the emergence of amaranth seedlings in maize crops, the second inter-row cultivation is not
carried out. The presence of amaranth improves the quality of silage enriching it with protein. It was found
that the green mass of maize for silage contains 3.5 % of crude protein in the milk-wax phase of grain ripen-
ing and 11.7 % in the green mass of amaranth in this period. Accordingly, the amount of crude protein in the
silage is 4.9-5.1 %.

In order to maximally clear the fields of weeds, sowing of corn for grain on the farm is carried out at the
end of the optimal period.

At the private enterprise “Agroecology”, a mixture of vetch with oats for haylage or hay is used in the
fields littered with perennial weeds. After harvesting the mixture, the stubble is disked and the field is treated
with a flat-cut cultivator a week and a half later. In 5-7 days it is cultivated again. The purpose of these
measures is to deplete the rhizomes of perennial weeds.

When growing buckwheat, taking into account its late sowing dates, it is possible to carry out two or three field
treatments with harrows with segments for weeding sprouts of plants, followed by pre-sowing cultivation.

After many years of shallow tillage, the surface of the fields is covered with mulch that reduces the
number of annual weeds.

Improving the phytosanitary conditions of crops is facilitated by carrying out technological measures in
optimal agro-technical terms. In our production experiments, there were almost no signs of damage to the
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seedlings by the larvae of the Swedish fly due to the intensive growth of corn seedlings.

Due to climate change and the extention of the warm period and in order to avoid mass damage to
seedlings by cereal flies, cicadas, aphids and overgrowth of plants on the farm, the optimal sowing dates for
winter wheat were moved to September 15-25. The number of puparia of the Swedish fly did not exceed
1.5-2.0 % of inhabited stems with a threshold of 6-10 %. Damage to plants by common and fusarium root
rot was 0.7 % with a threshold of 5 %.

At the same time, it should be noted that the system of agriculture implemented in the farm cannot
exclude damage to crops by polyphagous or actively migrating pests whose increasing numbers are
determined by climatic factors.

Thus, there was an outbreak of meadow butterflies in 2013. They fed on crops of perennial legumes
(sainfoin) which caused a significant destruction of the leaf surface of the crop that grew after the first
mowing. Observations showed that the vegetative mass began to grow only in September-October, its
growth continued and the optimal plant density was formed in the spring.

Most fodder crops are harvested during the period of mowing maturity when the weeds present in the
crop do not have time to form generative organs; thus, the number of seeds in the soil, as a rule, does not
increase. This is confirmed by analyzes of the number of seeds in fresh manure. So, previously we
established the presence of approximately 200.000 weed seeds in one ton of the inspected manure. If such
organic matter is used, approximately 70.000 to 142.800 weed seeds are supplied for each hectare. It should
be noted that manure is considered to have satisfactory purity if it contains less than 100.000 weed seeds per
one ton. This is achieved by storing it in burts in a dense “hot” way for at least a year.

The experience of “Agroecology” shows that the greatest return of manure can be obtained by applying it in the
spring after the first mowing of perennial grasses (medick and sainfoin). After scattering the organic matter, the field
is first treated with light disc harrows to mix the manure with the soil. Perennial grasses will grow within 2-3 weeks.
All processes of reproduction of soil fertility are activated under their protective cover.

Other weed control measures include mowing wild vegetation on pastures, roadsides and uncultivated land to
prevent weed seeds from spreading to fields. The effectiveness of the measure depends on the phase of weed
development. Therefore, annual plants are mowed before flowering and perennials are mowed between the
appearance of a rosette of leaves and flowering (with the smallest reserves of nutrients in plants).

The phytosanitary role of modern machines and mechanisms used in organic farming remains significant.

Conclusions

Optimization of phytosanitary conditions of crops in organic farming is based on taking into account the
economic thresholds of pests, diseases and weeds, and the peculiarities of the technologies inherent in this
system. It has been proven that the introduction of sufficient amounts of organic fertilizers and cultivation of
perennial legumes and green manure crops at the private enterprise “Agroecology” provides optimal
nutrition for crops that increases their competitiveness with weeds and resistance to damage by certain pests
and diseases. Widespread use of the principles of agro-phytocenology based on the expansion of species and
varietal composition of cultivated plants, lack of pesticides and adherence to the principles of poly-culture
contribute to the increase in efficiency of natural entomophagous and fungistasis biocenosis, which in turn
allows to control pests on the farm. It has been proven that the reduction of weed infestation at “Agroecolo-
gy” is associated with compliance to regulations of technological measures provided for organic farming
(long-term shallow tillage, use of green manure, harvesting some crops for green fodder, silage, haylage or
hay in the phase of moving maturity).

Prospects for further research are to study the economic feasibility of using biological plant protection
products in organic farming. It is important to continue the study of the impact of agronomic techniques on
the phytosanitary conditions of agrocenoses.
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