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Research of fungal diseases of herbaceous plants exposed from Aksu Ferroalloy Plant

Annotation

Main problem: Technogenic "metamorphosis" of vegetation near such large industrial facilities as
Pavlodar is considered to be the result of various active chemical and mechanical factors provoked by economic
activities associated with the influence of emissions from industrial companies. The effect of anthropogenic
impacts on vegetation in all regions of Kazakhstan varies and is largely dependent on the economic development
of the territory, but in any case, the end result of this impact is the change in the vegetation, causing violations of
with structure, reduced vodorazdelnaya flora and productivity of communities. This, in turn, can cause infection
of herbaceous plants with pathogenic fungi, which then carry with them: a decrease in the intensity of plant
growth, a deterioration in their decorative qualities, a decrease in the survival of the biological species.

Purpose: to study the types of fungi-pathogens of phytopathogenic diseases and to determine the degree
of modification of the plant component, which is under intense negative technogenic influence from the Aksu
Ferroalloy Plant (AFP).

Methods: For the experimental study, species of plants such as: Artemisia dracunculus L; Artemesia
vulgaris L; Atriplex fera L; Atriplex patula L; Artemisia annua L were selected for the content of fungi-
pathogens of phytopathogenic diseases.

Results and their significance: This experimental study was aimed at the presence of fungi-pathogens of
herbaceous plants as a result of human impact, occurring near the industrial zone "AFP". The composition of
fungi-pathogens of herbaceous plants collected in this industrial zone was considered and studied. According to
the results of an experimental laboratory study, phytopathogenic fungi of herbaceous plants belonging to 1 ordo,
1 familia, and 4 species were found.

Keywords: herbaceous plants, spore, phytopathogen, fungal disease.

Introduction

The vegetation cover of the Earth serves as the main autotrophic block for each ecosystem in nature and
performs many different and vital functions that humans lose as a result of its economic activities [1].

The effect of anthropogenic impacts on vegetation in all regions of Kazakhstan varies and is largely
dependent on the economic development of the territory, but in any case, the end result of this impact is the
change in the vegetation, causing violations of withstructure, reduced vodorazdelnaya flora and productivity of
communities. This, in turn, can cause infection of herbaceous plants with pathogenic fungi, which then carry
with them: a decrease in the intensity of plant growth, a deterioration in their decorative qualities, a decrease in
the survival of the biological species. To date, the results of mechanical impact on anthropogenic vegetation
changes have been well studied in the Republic of Kazakhstan.

The result of this influence was cattle grazing, road digression, etc. The reaction from pollution by
factory emissions to individual plant species, causing subsequent transformation, is still poorly studied.

From all over the country, is in Pavlodar region perform their work in the largest thermal power and
steel companies: Pavlodar aluminum plant (PAP), CHP-1,2,3, Kazakhstani electrolysis plant, Aksu Ferroalloy
plant (AFP), Aksu power plant (AGRES), PF LLP "KSP Steel" — melted steel at the base of workshops pre-
existing tractor plant and petrochemical (ppcp), cardboard roofing factories, etc Pavlodar is a leader in the
quantity of emissions to the atmosphere. The emissions of the above companies are primarily dust of various
levels of dispersion, which contains heavy metals( HM), as well as a gas component that has a significant effect
on the vegetation cover throughout the surrounding area of the territory.

Aksu Ferroalloy Plant is one of the largest metallurgical enterprises for the production of chromium,
silicon and manganese alloys, located in Aksu. The company has four workshops with twenty-six furnaces. The
structure of the plant also includes a system for processing slag. The main products of the company are high-
carbon ferrochrome, ferrosilicochrome, ferrosilicomanganese, ferrosilicon.

Technogenic "metamorphosis" of vegetation near such large industrial facilities as Pavlodar is
considered to be the result of various active chemical and mechanical factors provoked by economic activities
associated with the influence of emissions from industrial companies [2].

Therefore, in order to preserve the entire biodiversity of the system, restore the natural vegetation cover
and improve the ecological state of the environment, it is necessary to know about the features of vegetation



Becmuux Uunosayuonnozo Eepasutickoco ynusepcumema. 2021. Ne 1 _ISSN 2709-3077 127

successions under the influence of anthropogenic factors, the reaction of individual flora species to the effects of
chemical elements and their various compounds.

Materials and methods

The experimental study was conducted in Aksu, according to the degree of technogenic impact of
vegetation cover in the zone of influence of an industrial enterprise. This work consists in the study and research
of fungal diseases of the territory of the AFP, which is of particular concern, thereby creating a large-scale
environmental problem for the entire Earth. Small and large production complexes cause a negative impact on
the plant world. Herbaceous vegetation growing nearby can be infected with pathogenic bacteria, which reduce
the intensity of plant growth and impair decorative properties, reducing their survival rate.

The study was carried out on three sites that were more prone to emissions, using classical and modern
ecological and geobotanical methods. Anthropogenic dynamics was carried out by the method of assessing the
state of vegetation cover [3, 4].

In the process of collecting and studying phytopathogenic fungi, together with general Mycological
methods, the following authors ' works, determinants were used; To study the fruit body, filaments, spores,
diseased plant tissues of phytopathogenic fungi, a microscope MBR-3 and macroscopic binoculars MBS-1 were
used. We studied disease-related tissue changes using the method of differential staining by I.I. Vanin. To
determine the usual Schutte, we put a long-blown brush in ethyl alcohol for a few minutes, then rinse with water,
1 % Blue aniline and lactic acid solution, heated the cuttings until they evaporated and cleaned them with filter
paper. After this treatment, the GIFs of the mushroom are colored blue and clearly visible separately from the
tissue. We used the method of I.I. Zhuravlev to see and identify fruit bodies, shoots, pockets, spores of
phytopathogenic fungi.

In the study of semi-bonded fungi, we used artificial nutrient media, wet chambers and thermostats.
Using the wet chamber method, we isolated the fungus from the affected part of the plant and examined it. Since
this method does not require sterile conditions, we have widely used it in the study of diseases of leaf-branch
seeds, conifers.

At each site, samples of soils and dominant plant species (Artemisia dracunculus, Artemisia annua L.,
Artemesia vulgaris L., Atriplex fera L.) were collected for the study of fungal diseases according to the
methodological recommendations. Signs of plant contamination were also assessed visually, with a geobotanical
description [5].

Results

According to the results of an experimental laboratory study, phytopathogenic fungi of herbaceous
plants belonging to 1 ordo, 1 familia, and 4 species were found.

Ordo Uredinales
Familia Puccinia

Puccinia agropyrina Erikss (DC) Lev.

Occurs on plant leaves in large numbers as black spots.

Host-plant — found on the leave of Artemisia dracunculus.

On both surfaces of the Leaf, you can see dark dark spots. You can find white spots that resemble white
flour. Kleistoteci are scattered or grouped, with a volume of 70-102 microns. Number of shoots 2-6. number of
pockets 1-5, size 38-45 X 30-40 microns. The number of Spores is 3-8, the size is 16-25 X 12-14.5 microns.

Location — Pavlodar region, Aksu city, industrial zone of Aksu ferroalloys plant, 15.09.2020,
A.T. Tuleubayeva (figure 1).

[7319]1

Figure 1 — teliospores of Puccinia agropyrina Erikss (DC) Lev.
A — general view of plant Artemisia annua L. disease prone
B — teliospores of Puccinia agropyrina Erikss (DC) Lev.
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Puccinia absinthii (DC) Lev.

Host-plant - found on the stem of Artemisia annua L. [6].

The conidium is shaped like a pin. Cleistotecium is scattered, located on the inner surface of the Leaf,
spherical, with a volume of 200.6-234 microns. The head of the shoots is developed and pointed to the tip,
needle-like, with a volume of 280-332 microns. The pocket is large,the size is 71-76.2 x 30-35. 3 microns.The
number of Spores is 3, the volume is 26.9-33.1 x 17.6-31.7 microns.

Location — Pavlodar region, Aksu city, industrial zone of Aksu ferroalloys plant, 15.09.2020,
A.T. Tuleubayeva (figure 2).

A) B)

Figure 2 — General view of plant Artemisia annua L. disease prone
A — General view of plant Artemisia annua L. disease prone
B —teliospores of Puccinia agropyrina Erikss (DC) Lev.

Puccinia chrysanthemi (DC) Lev.

Occurs on plant leaves in large numbers as black spots.

Host-plant — found on the leaves of Artemesia vulgaris L.

On the surface of the leaf, black dotted spots are sometimes present ,sometimes absent, floating,
kleistoteci are scattered, ball-shaped, with a volume of 189-227 microns. The tip of the shoots is pointed, like a
needle. The pockets are large, like an egg that has been stretched out. Number of spores 8-15, volume18,5-23,5 x
9-11 um.

Location — Pavlodar region, Aksu city, industrial zone of Aksu ferroalloys plant, 15.09.2020,
A.T. Tuleubayeva (figure 3).

Figure 3 — teliospores of Puccinia chrysanthemi (DC) Lev.
A — General view of plant Artemesia vulgaris L. disease prone
B — teliospores of Puccinia chrysanthemi (DC) Lev.

Puccinia graminis (DC) Lev.
Occurs on plant leaves in large numbers as black spots.
Host-plant — found on the leaves of Atriplex fera L. Bunge.



Becmnux Unnosayuonnoeo Eepasutickozo ynusepcumema. 2021. Ne I _ISSN 2709-3077 129

The fruit body of the mushroom is not particularly noticeable. Kleistotzi was lying on his side. The head
of the shoots is rounded and straight towards the end. There are many pockets with a volume of 22-28 microns.
The number of Spores is 2, the size is 27-29 X 14-18 microns.

Location — Pavlodar region, Aksu city, industrial zone of Aksu ferroalloys plant, 15.09.2020,
A.T. Tuleubayeva (figure 4)

A)

Figure 4 — teliospores of Puccinia graminis (DC) Lev.
A — general view of plant Atriplex fera L. Bunge disease prone.
B — teliospores of Puccinia graminis (DC) Lev.

Discussion

Due to the intense impact of a complex of anthropogenic, physical and mechanical factors, the modern
vegetation cover in the zone of influence of an industrial facility within a radius of 50 km has been completely
transformed, and no indigenous vegetation communities have been preserved [6, 7].

The natural restoration of vegetation directly depends on the necessary diversity of phytocenoses
located near, or at a distance that plant diasporas can overcome. In particular, the specific biology of the
distribution of species plays a particularly important role. Also important is the nature of the landscape, which
can promote or hinder the dispersal of plant species. In addition, the habitat conditions should not be completely
disturbed, while remaining suitable for the development of phytocenoses with all their inherent combinations of
species, and competitive relations with cultural or derived vegetation should allow the settlement of the
corresponding species of natural cenoses.

These facts show the need to develop approaches and methods for ecological restoration of transformed
vegetation [8].

A significant place among the diverse living organisms that inhabit the Earth's surface is occupied by
fungi. Mushrooms are one of the oldest objects of human attention. They are not only decomposers of complex
organic substances, but also synthesizers of biologically active substances, vitamins, food proteins, as well as
pathogens of various infectious diseases of humans, animals and plants.

In the field of World mycology and Phytopathology, it is known that A.A. Yachevsky, a talented
student of M.S. Voronin, worked a lot. About 500 scientific papers published, most of them are devoted to
phytopathogenic fungi of Woody and shrubby plants.

The first data on fungi of Kazakhstan can be seen in the works of A.E. Regel and D.M. Sorokin. In
addition to collecting general Botanical herbariums, they also collected plants that were affected by diseases.
Materials related to the microflora of Central Asia are presented in the works of N.G. Zaprometov and
P.N. Golovin. N.G. Zaprometov collected and identified 767 species of fungi, of which 246 species were found
in Kazakhstan. Having studied the collected materials, Zaprometov proved that the physical and geographical
location has a great influence on the formation of the Central Asian microflora.

There are only a few works on pathogenic fungi of Woody and shrubby plants of Pavlodar region. They
were presented by T.M. Ponamareva's book «Mushroom diseases of the main villages in Pavlodar» and the
article of A.B. Kadenova, B.H. Shaimardanova, A.M. Akimova "Vision, number and Phytopathological presence
of villages and bushmen of the Southern Zone of the city of Pavlodar" and teaching aids "Practical guidance on
diagnosis and protection of forest crops of Pavlodar region. In this paper, an inventory of Woody and shrubby
plants is presented, and information on damage to some species by phytopathogenic bacteria and fungal
pathogens is provided. However, the listed biological and ecological features of the development of pathogenic
organisms, the level of plant damage is not considered.

In addition, some works on phytopathogenic fungi of Woody and shrubby plants grafted in the region
are not found in the literature. And no research on the phytosanitary conditions of green spaces of large industrial
cities belonging to this region, including Ekibastuz and Aksu, has been conducted.
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Conclusion

In this study, pathogens of herbaceous plants were identified as a result of man-made exposure
occurring near the industrial zone of the Aksu Ferroalloy Plant. The composition of fungi-pathogens of
herbaceous plants collected in this zone was considered and studied. According to the results of an experimental
laboratory study, phytopathogenic fungi of herbaceous plants belonging to 1 series, 1 relative, and 4 species were
found.
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AKcy (peppoKOpbBITIA 32ybITHIHBIH MaHBIH/IA Ke3/eCeTiH IeNTeciH ociMAiKTepaiH aypy KO3AbIPFbIII
CaHBIPAYKYJIAKTAPBIH 3ePTTEY

[NaBnomap Kamacel CHSKTHI ipi ©@HAIPIC HBICAHJAPBIHA KAKBIH OpPHAJACKaH ©CIMIIKTEPiH TEXHOTCHIIK
«MeTaMop(o3achl» OHEPKACINTIK KOCIMOPBIHIAP IIBIFAPBIHBUIAPBIHBIH OCEPIHEH XHUMHSJIBIK, COHIal-aK
LIAPYaIIbUIBIK KbI3METKe 0alIaHBICThI MEXaHUKANBIK (DaKTOPIapAbIH 9Cep €TYiHIH CalAapbl OOJbIN TaObUIA/IbL.
Op Typii aWMaKTapAarbl OCIMIIKTEpre TEXHOTCHIIK (akTopiapablH ocepi Oipiel emec >kKoHE alMaKThIH
9KOHOMUKAIIBIK J1aMy OachIMIbIKTapblHa OaiIaHBICThI, OipaK Ke3-KelreH jKaraaija MyH/Aail ocepiiH HOTHXKeCl
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KYPBUTBIMHBIH OY3BUTYBIMEH, (IIOPUCTHKATBIK OPTYPIUIIKTIH TOMEHICYIMEH JKOHE KayBIMIACTHIKTAPIbIH
eHIMITIrIMEH Oipre eciMAikTepAiH e3repyi Oosbim TaObUTangsl. Byl e3 KeseriHae MmeONTECiH OCIMOIKTEpIi
NAaTOTEHIIK CaHbIPayKYJIaKTapMEH JKYKTBIpYFa OKelyl MYMKIH, oJlap Tepic IpolecTepli TyIbIpaisl:
OCIMJIIKTEP/IIH 6Cy KapKbIH/bUIBIFBIHBIH TOMEHIIEY], OJapIblH COHIIK KACHETTEPiHIH Hallapiaybl, OUOJOTUSIIBIK
TYPJIEPAIH OMip cypyi TOMEHICHII.

MakasaHblH MakcaThl — (PUTOMATOTeHAIK aypyJapIblH KO3JBIPFBIII CaHbIPAyKYJIaKTapbIHBIH TYpJEpiH
3epTTey, COHMai-aKk «AKcy (eppokopsiTna 3aybiThiHa» (ADK) KapKbIHIBI-TEPIC TEXHOTCHIIK oCEep ETETiH
OCIM/IIK KOMIIOHEHTIHIH e3repy IopeKeciH aHBIKTay. OKCIIEPUMEHTTIK 3€pTTey JKYPrisy YILIH XpOMIHI,
KPEMHHIII >KoHE MapraHell KOpBITIANAPbH OHIIPETIH ipi METAUIyprHsIbIK KOCIMOPBIHHBIH Oipi — «AKCy
(eppokopbITiia  3aybITHIHBIH»  (AD3) skaHbHAa e©ceTiH (UTOMATOreHAl  aypyJapAblH  KO3ABIPFBILI
CaHBIpayKYJIaKTapBIH aHBIKTay YOIiH Artemisia dracunculus L; Artemesia vulgaris L; Atriplex fera L; Atriplex
patula L; Artemisia annua L Tektec eciMAIKTepIiH YATiIepi >KUHATIEI.

Byn 3eprreyme «Axcy QeppoKOpHITHA 3ayBITB» OHEPKACINTIK alMarbIHBIH MaHBIHIA Ke3[IeCeTiH
HIONTECIH OCIMIIKTEPIiH aypy KO3IBIPFBILI CaHbIpayKYJIaKTaPbIHbIH KYPaMbl KapacThIPbLIIbL. DKCIIEPUMEHTTIK
3epTXaHaIbIK 3epPTTey HOTHXKeJepl OoiibiHma 1 kKatapra, 1 TybicKa, 4 Typre >KaTtaThblH MIONTECIH OCIMIIKTEPAIH
(uTonaToreH/1ik CaHbIpayKYJIaKTapbl TAObUIBI.

TyiiiH ce3nep: MONTeCiH 6CiMIIKTEp, CIIOPa, GUTOMATOTEH, CAHBIPAYKYJIAK aypyJiaphl.
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HccnenoBanue rpuOHBIX BO30yaUTE il TPABSIHUCTBIX PACTEHH, BCTpeyaomuxcs BOJIM3H
Akcyckoro 3asoaa ¢geppocniaBos

TexHoreHnas «MeTaMopdo3a» pacTUTEIHHOCTH BOJIM3U TAKUX KPYIHBIX IPOM3BOACTBEHHBIX 00BEKTOB,
kak T. [laBnomap, cumraercs pe3ysbTaTOM pa3HbIX JCHCTBYIOUIMX XMMHUYECKHX, a TaKKe MEXaHHYECKUX
(hakTOpOB, CIPOBOIMPOBAHHBIX XO3IWCTBCHHOW JEATEIBHOCTHIO, COMNPSHKCHHOW C BIIMSHUEM BBIOPOCOB,
KOTOpBIE OKa3bIBAIOT MPOMBINUICHHBIE KOMIaHUH. D(PPEKT TEXHOIEHHOTO BO3/EHCTBHS Ha PACTHUTENBLHOCTH BO
Bcex pernoHax KazaxcraHa HEOJMHAKOBO M BO MHOI'OM 3aBHCHUT OT XO3SHCTBEHHOTO OCBOEHHUS TEPPUTOPUH, HO
KOHEYHBIM PE3YJIbTATOM TaKOTO BO3/EHCTBUS SBIISICTCS N3MEHEHHE PaCTUTEIILHOCTH, BBI3BIBAIOIIEE HAPYIICHHS
BUJIOCTPYKTYPBI, CHI)KEHHE BHJIOPa3HOOOpas3us (uIopsl ¥ MPOIYKTUBHOCTH COOOLIECTB. DTO, B CBOIO OUYEpE/b,
MOJKET CTaTh MPUYMHOW 3apaKCHUs TPABIHHUCTHIX PACTCHHUN OOJIE3HETBOPHBIMH TPHUOKAMHU, KOTOPHIC BICKYT
CHIKCHUE MHTCHCHBHOCTH POCTA PACTCHUH, YXY/IIIICHUE UX ACKOPATUBHBIX KaYeCTB, CHIDKCHUE BHDKHBACMOCTH
OHMOJIOTMYECKOT0 BUA.

Lenpro cTaThu sBISETCS M3YYCHHE BUIOB TpHOOB-BO30yAMTENEH (DUTOMATOTCHHBIX 3a00JeBaHUH, a
TaK)Ke OIpEETCHUE CTENEeHH W3MEHEHHs PAaCTHTENLHOI0 KOMIOHEHTA, HAaXOJIIErocsi MOJ HWHTEHCHBHO-
HEeraTHBHBIM TEXHOI'€HHBIM BO3JEHCTBHEM OT AKCYCKOro 3aBoja (eppociuiaBoB (A3D).

Jnst mpoBeieHNsl SKCIIEPUMEHTAJIBHOTO MCCIIEA0BAHUS ObUIM OTOOPaHbI IK3EMILISIPbI PACTEHUH, TaKKe
kak Artemisia dracunculus L; Artemesia vulgaris L; Atriplex fera L; Atriplex patula L; Artemisia annua L, Ha
CoJiepKaHue B HUX TPHUOOB-BO30YAMUTENIEH (PUTOMATOreHHBIX 3200 ICBaHUIA.

Beu1 paccmoTpeH W M3ydeH cocTaB TpuOOB-BO30OyaMTenell Oosie3Held TPaBSHUCTBIX PACTCHUIA,
coOpannbix B npom3one A3®. [lo pesynbraTaM SKCIEPUMEHTAIBHOTO JIAOOPATOPHOTO HCCIIEAOBAHUS OBLIH
oOHapyXeHbl (UTONATOreHHbIE T'PHUOBI TPABSIHUCTHIX PACTEHHH, OTHOCSIIMECS K OJHOMY POy, OJHOMY
POJIICTBCHHUKY, YETHIPEM BHJIAM.

KnroueBble ci10Ba: TPaBSIHUCTBIC PACTEHHS, CIIOPbI, (PUTOMATOreHbI, IPUOKOBBIC 3a00JICBAHUSI.
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