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THE ROLE OF BIOLOGICAL RESEARCH IN THE DEVELOPMENT OF A
GREEN ECONOMY

The loss of opportunities to authorize the use of pesticides and environmental pollution has led
to increased attention to the search for alternative means and methods that support natural pest control.
The reorientation of plant protection systems should be specified at the regional level, taking into
account the specialization of agriculture and climatic features. Most experts in many countries of the
world believe that stable reduction of pests in agrocenoses can be achieved only by integrated plant
protection, which includes pest control. According to various estimates, yield losses from pests reach
20-35% annually. [1]. Integrated plant protection is based on a harmonious combination of all known
and developed methods (chemical, organizational and economic, agrotechnical, immunological,
biological, etc.), and in modern conditions the emphasis is placed on the maximum use of biological
resources. One of the main objectives of integrated plant protection is to create in the fields an optimal
biocenosis environment for beneficial fauna, which is primarily an increase in the role of predators and
parasites. This can be achieved by targeting the agrobiocenosis.
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KAIIBIJI 9KOHOMUKAHBI OHYKTYPYYIO BUOJIOTI'UAJIBIK
N3NJI166J6PAYH POJIY

Maxanaoa ecymOykmepoy KOpeoOHYH OUOIOSUANIBLIK bIKMACLIHBIH MAAHUCU OYUHOOO2Y HCAULLLI
9KOHOMUKAHBIH OHY2YY NePCReKmuBaiapblHbll Oupu Kamapuvl Kapaiam. IKOI0LUANLIK MA3a aiiblil
uapba 6HOYPYUYHO OMYY YUYH a2papobiK UNUMOU OHYKMYPYVHYH 3aManoan bazvimmapvl maioaHam.
Tapvixviii acnekm OUOIOLUANBLIK 0APbI-0APMEKMEPOU HCAHA OUONOSUTILIK A2eHMMEPOU KOJIOOHYY
npakmukacvin  Kapaum. XuMusnelk O0apuliOOHy KONOOHYY2a oupgepenyuananean  mamuie
CYHYWmManyyod, aubl uwKe Quublpyy 3bISIHKeumepou caublimyy 00pOopiopyHoa, uek apa
AUMAKMAPbIHOA HCAHA KAPMOO 30HAAAPBIHOA 2AHA MYMKYH 6010m, OV necmuyudoepou Koi0OHYVHY
039paUK 9KuU 3ceze Kvickapmam. Ilatioanyy sumomopayHansin cy2apbin Hcamrkan azporaHOUOKmMopoo
MeUKUHOUKme  OONYUWMYPYAYULYH —U3UL000 OOIOHYA MAlad U3ULOOOLOPYHYH  HAMBLUICANADDL
KOpCcoOmyndy, aepoyeHo300p00 JHCana mabueblii azpoiraHop YCMYyHOAPLIHOA SHMOMOKOMNIEKCHUH
natioanyy mypiepyH Kaupa 0eiyumypyyHyH 3ceOuner azpoyeHo300p0o mypiepoyH ap mypoyyayeyH
JHcana nanoanyy Kypm-Kymypckaiapovii (IHmomoghazoap sxcana mumesep) CaHblH KOOOUMYY JHCOI00pPY
KOpcomynoy.

O30Kmyy €o300p: dHCAWBLL IKOHOMUKA, NeCmuyuooep, SHmMomogaz, aspoianouapmmsix,
azpoyenos, ammpaxkmaHmmap, peneiienmmep, GumocaHumapobik wapmmap.
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POJIb BUOJTOTHYECKHNX UCCJIEJOBAHUS B PA3BUTHHA 3EJIEHOM
IKOHOMMUMKH

B cmamve obcyscoaemces saxcHocmy 6uon02UMECKO20 MEMOOA 3auUmMbl pACMEHUU KAK OOHOL
u3z nepcnekmue pazeumus 3e1eHOol IKOHOMUKU 8 mupe. Hpoanaﬂwupoeanbl CoepeMeHHble Hanpasl1eHUs
paseumus CeNbCKOXO3AUCMBEHHOU HAyKu onsa nepexoc)a K oKoJlocudeckKku uucmomy
C€]leKOX03}lﬁCI716€HHOMy npous@odcmey. B ucnopuvecKkom acnekme pacCmompeHr onvlim npumMeHeHus
ouonozuyeckux npenapamos u ouonozudeckux azenmos. Ipednoocen ouggepenyuposantviii HOOXo0 K
HA3HAYECHUIO XUMUYECKUX 06pa60m01<, ux npoee&eHue MOJIbKO 6 ouazax pacnpocmpanenus 6pedumeﬂeﬁ,
HA NOSPAHUYHbIX 3EMJIAX U 6 30HE OMJlo8A, 4mo no3eojisiem novmu g0goe COKpamunib UCnojb306anue
necmuyudos. [lpedcmasnenst pe3yivmamsl NOLEGbIX UCCIEO08AHUL NO U3YYEHUIO NPOCMPAHCMBEHHO20
pacnpedenenuss NONE3HOU IHMOMOMAYHLL 6 OpPOUAEeMbIX aZpONaHOuladmax, NoOKa3amvl nymu
yeeaudernus 81006020 pa3H006pa3wz U YUCleHHocmu noJle3HblX HACEKOMbIX (3Hm0]l/l0qba206 u
napa3um06) 6 dcpoyeHosax sza cyem nepepacnpe()eﬂenuﬂ NONE3HbIX BUO08 IHMOMOKOMNAEKCA 6
azpoyenosdax u ecmecmeerHom aepOﬂaHamaque.

Knrouesvle cnoea: 3enenas 3KOHOMUKA, NeCMuyuovl, 3HMoMoaz, acpoiaHOuagdmHulil,
acpoyeHos, ammpaxkmanniol, penejlleHniovl, d)umocaﬂumapnbze yciosusl.

The aim of the study is to find ways to improve the effectiveness of biological method of
plant protection in countries that promote the importance of organic agriculture and the
development of green economy in rural areas. The materials of the study are Russian and
foreign works in the field of biological protection of plants and the use of biological method in
agriculture, as well as statistical data on the indicators of agricultural development. The study
uses the methodology of system analysis.

Seven main directions of «Zhasyl Yel» economic development are currently envisaged
in order to improve Kazakhstan's infrastructure, increase the efficiency of funds, predict the
increase in the welfare of the population. The first direction is the introduction of renewable
energy sources. The second direction is energy efficiency in the housing and utilities sector.
The third direction-organic agriculture in agriculture.The fourth direction-improvement of
waste management system. The fifth direction-improvement of water management systems.
The sixth direction-development of "clean” transport. The seventh direction-conservation and
effective management of ecosystems more and more attention is given to development and
application of organic agriculture technologies in agricultural production. In this article we will
talk about the development of the direction of organic farming in agriculture.In all countries of
the world there is a growing demand for organic products.

The scientific literature notes the inadmissibility of the use of genetically modified
synthetic growth regulators and pesticides in organic farming. All of the above suggests the
expansion of the use of biological plant protection products. [2,3]. Kazakhstan agricultural
science also defines the transition to a highly productive and environmentally friendly
agricultural production as one of the priorities of its development, which is undoubtedly
associated with the development of new high-quality and safe food based on the use of
environmentally friendly methods of plant protection. Every year there is an increase in the
areas under purely organic or biological farming. The use of new safe biopreparations in
agricultural production in farms of different forms of ownership, the efficiency of which
increases every year due to the introduction of new scientific research results, allows to reduce
the pollution of agricultural landscapes with chemicals. Plant protection products, solving the
problem of insect pest resistance to insecticides. With the expansion of the use of biological
preparations it is possible to restore and increase the suppressive capacity of soils, improve the
soil microbiocenosis in agricultural landscapes. All this creates a basis for the development of
organic farming and production of environmentally friendly products.
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Of particular importance in the further development of biological methods of plant
protection is the expansion of scientific research related to the study of the influence of
biological characteristics, in which beneficial arthropods (predators and parasites) play a
leading role. The results of scientific research on the use of biological agents such as arthropods,
nematodes, beneficial microflora, as well as on the study of ecological and biological
characteristics under complex epiphytotic, invasive and epizootic conditions will be of great
importance. The requirement to protect beneficial animals is usually very important when
dealing with pesticides that kill more than just pests. Among agricultural plant pests, insects are
the vast majority. There are currently about a million species of insects, but in fact there may
be as many as 1.5 million. Insects are of great importance in nature, national economy and
human life. Many useful species of arthropods live in the grass and on the ground.The most
numerous groups of these insects are beetles, hymenoptera, flies, and spiders, among which the
greatest number of species-useful in terms of humans, biocenoses [5].

Participation of biological organisms as predators and parasites and their use in
combination with synthetic analogues of metabolic products is one of the leading directions of
biological method of plant protection. The purpose of the biological method is to reduce the
population density of phytophages, crop pathogens, weeds without the use of chemicals. For
the first time to cereal beetles (Anisoplia austriaca Hbst.) application of mold spores was
proposed by I. I. Mechnikov. This preparation based on Bacillus thuringiensis was first
commercially released in France. And now more than 20 such preparations are produced. About
the same time bioavailability began to spread in the United States. Cotton cushion (Icerya
purchasi Maskell), accidentally introduced into California since 1872, caused considerable
damage to citrus plantations. In 1889, Rhodolia cardinalis (Mulsant), which is an effective
predator of this pest in its own country, was brought in from Australia to protect trees from
Icerya acquisition. As a result of the active predation activity of Rhodolia cardinalis, the
harmfulness of Icerya acquisition has been greatly reduced. Exactly so, in 50 countries of the
world, where Icerya purchasi was one of the most harmful phytophages, this method was
successfully repeated. [4].

In agrocenoses of crops in biological control of weeds, mycoherbicides based on spores
of pathogenic fungi are used. The current direction of cultivation of useful species in biological
laboratories (e.g., Trichogramma and Cryptolaemus montrouzieri (Mulsant) species), which are
then sent to nature. Attractors and repellents are also widely used; an interesting and promising
method of disorienting insect pest populations could be to bring large numbers of sterilized
males into the wild.

The scientific literature on Orobanche spp. provides information on the control of noxious
persistent weeds. Fusarium species and Phytomyza orobanchiae Kaltus. It should be noted that
when using the biological method, one of its features is a tough interaction between biological
agents and their enemies, i.e. a certain type of biological agent or biopreparation is designed to
combat a particular type of weeds, insects or pathogens. Only recently, significant polyphagous
entomophages capable of reducing the population of not one but several phytophage species
have become widely used. In recent years, the role of the biological method in agricultural
production abroad has been steadily increasing. In the U.S. 8% of the cultivated area is protected
with biological agents, and in China cotton plantations have reduced the use of pesticides by
90% thanks to the biological method. In Russia, the scope of application of the biological
method is also expanding, in particular, the protection of forest plantations in the country is
carried out mainly by the biological method. Thus, the bacterial strains of the Bacilus
thuringiensis group referring to the most dangerous forest pest, the Siberian silkworm
(Dendrolimus sibiricus Tschetv.), have become widely used in the fight against the invasive
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species of phytophages. It is known that the butterfly Cactoblastis cactorum (Berg) was used in
Australia to limit the reproduction of Opuntia species and suppress Salvinia molesta L. Weeds
Cyrtobagous salviniae Calder and Sands were used. Expanding the application of biological
methods of plant protection will reduce the chemical load on agricultural landscapes, improve
the quality of agricultural products and the sustainability of agricultural producers in the
competitive market.

Another way to reduce the pesticide load on agricultural landscapes is a differentiated
approach to the prescription of chemical treatments and their implementation only in the centers
of pest distribution, in the border areas and in the catchment area, which, according to some
authors, allows to halve the use of pesticides. When integrated plant protection systems are
implemented, pesticide consumption is reduced by 50-70%. In addition to significant cost
savings, all this is important for environmental sustainability. More than forty years of research
conducted at the All-Russian Research Institute of Irrigated Agriculture have revealed the
possibility of increasing the efficiency of biological method by expanding useful species and
biodiversity in entomocomplexes of crops under irrigation.

Predators and parasites can be controlled by spatial redistribution of beneficial insects
between natural biotopes of agrocenoses and agrolandscapes. O. G. Guseva, A. M. Shpaneva,
A. G. Koval. Studies have established that zones of natural and anthropogenic origin (border
areas and forest margins) can contribute to an increase in the biodiversity of beneficial insects.
The degree of anthropogenic impact during cultivation of crops and under irrigation conditions
has a significant impact on entomofauna. The optimal microclimate created on herbaceous
crops, minimal soil treatment, and long-term stable growth in one place for several years allow
insects to find suitable habitat conditions on perennial grass crops (mainly alfalfa and legume-
green mixtures).

In recent years, biological preparations, attractants and repellents have become more and
more used worldwide, and the production of predators and parasites has increased. The use of
biopreparations and biological agents is one of the promising areas for the promotion of organic
agriculture in rural areas and the development of a green economy. A differentiated approach
to the prescription of chemical treatments and their implementation only in the centers of pest
distribution, border areas and catchment areas can almost halve the use of pesticides. With the
introduction of integrated plant protection systems, pesticide consumption is reduced by 50-
70%. In addition to significant cost savings, all this is important for environmental
sustainability.

A growing source of biodiversity, abundance and even distribution of beneficial species
in irrigated crop rotations are perennial cereal crops. They should be located near regions where
anthropogenic pressure is more intense. In addition, horizontal migration of entomophages and
parasites to neighboring crops has been noted to increase the biodiversity and abundance of
beneficial species. Thus, it leads to an increase in the stability of the phytosanitary state of the
agricultural landscape and a decrease in pesticide load.
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