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Phytopathogenic fungi of Caragana arborescens Lam., growing in the city Karaganda

The article presents the results of the determination of powdery-mildews fungi and rust fungi of shrub plant-
ings growing on the streets, squares and parks of the city of Karaganda. The article presents data onythe Spe=
cies composition of phytopathogenic fungi, where the host-plant is the Caragana arborescens am.¢grewing
in the city of Karaganda. Theoretical and practical information on methods for determining phytopathogenic
fungi by fruit bodies, appendages, asci and ascospores has been collected by us. Phytopathogenic fungi are
directly dependent on their host-plant, the conditions of development and the durationfof thegperiod of
vegetation. Timely study of the condition of the plants used for greening the city, identification of)diseases,
level of their development, distribution, biology in accordance with the climatic con@itions ofythe region is
the basis for preventing the spread of these harmful organisms, carrying out effective, control measures
against them. For the first time in this region, the shrub Caragana arborescensfllam< s a hast-plant for such
species of phytopathogenic fungi as: powdery-mildews fungi Microsphaera araganae L., rust fungi
Uromyces cytisi J. Schrot.

Keywords: industrial city, shrub plantings, Caragana arborescens Lamgyphytopathogenic fungi, powdery-
mildews fungi, rust fungi, Microsphaera caraganae L., Uromyces cytigi J. SChrat.

Introduction

Karaganda region is the largest area in termsief territory and industrial potential, which is rich in miner-
als and raw materials, and up to 30 % of the entire mining_industry of the country is concentrated on its terri-
tory. Karaganda is one of the largest industrial, economic, scientific and cultural cities of Kazakhstan. There
are many factories operating here and the largest coal production enterprises are concentrated: Agat-Service
LLP, Kazakhstan Invest Comir JSC, Kazakhmys, Corporation LLP, MMC Kazpolymetal LLP, Complect Ka-
raganda LLP. Metallurgical, mining, gfhemical industrial enterprises are located in Karaganda [1].

Currently, in cities it is necessary notionly to take care of green plantations, but also to protect them
from various diseases. Microscapic pathogenic fungi predominate among them, and these harmful organisms
not only reduce the pigmentationof, green plantations, but also worsen the operational capabilities of
growing trees and shrubs, shortentheir age, and reduce resistance to adverse environmental conditions. They
are also harmful_to e€osystems 'in immediate proximity of industrial centers. Among the pathogenic
micromycetes affecting the leaves of trees and shrubs used in urban landscaping, powdery mildew and rust
fungi account fora sigaificant proportion [2].

The purpose ofithe seientific article is to determine and analyze the species composition of phytopatho-
genic fungi of the Caragana arborescens Lam. species growing in the city of Karaganda.

The composttion of phytopathogenic fungi is analyzed, the microflora of green plantations of the city of
Karaganda is comparatively studied.

C."arbarescens is a small tree or shrub, 3 to 7 meters high, trunks can reach up to 18 cm in diameter. In
our country, it grows mainly in Eastern and Central Kazakhstan. The leaves consist of 4-7 pairs, large and
long, which reach 10 cm, inverse-ovoid, petioles densely covered with hairs. The leaves change color during
the vegetative period, in spring — bright green, in autumn — a richer green and yellow colors appear.
Blooms after full leafing. The flowers are yellow, assembled in bunches of 2-5, C. arborescens blooms from
May to June, for two weeks. The fruits are brown, narrow, linear—cylindrical beans [3].

Powdery-mildews fungi are a class of fungi of the Ascomycetes phylum, which includes 13 genera,
about 500 species. These are obligate parasites of plants that cause the disease — powdery mildew. Their
mycelium grows on the surface of leaves, stems and fruits in the form of a white coating. At the time of the
vegetation period, new plants are infected by conidia, of which several generations are formed only during
the summer. They get on the leaves or other organs of susceptible plants, germinate and cause their infection.
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A mycelium develops on the surface of infected organs, and on it — conidiophores with conidia (usually
several pieces) arranged in chains. At the end of the growing season, the marsupial stage of closed spherical
fruit bodies (chasmotecia) with a diameter of up to 1,5 mm with appendages develops. After overwintering
on fallen leaves, the spores in the ascospores of chasmotecia ripen and provide primary infection of plants.
Overwintering with mycelium is possible when it penetrates into dormant buds. In the spring, the shell is torn
and asci with ascospores are poured out, which infect plants [4].

Rust fungi are an order of fungi included in the phylum Basidiomycetes, which unites species of obli-
gate fungi that parasitize higher plants. It has 1800 species of fungi. The species can be: multi-host (they de-
velop on different feeding plants), single-host (the development cycle takes place on one plant). Causes in-
fection in plants — in the form of spots and lines of rusty color. The spore-bearing stage of rust fungi devel-
opment occurs on the leaves and stems of plants. Rusty-brown spots form on infected areas, whichgipen and
dry out over the summer, after which cracks form on them, through which spores (uredospores) poured out
and then easily spread to neighboring plants with the help of wind. Uredospores, penetrating iate, another
plant, germinate and form mycelium. In autumn, instead of rusty-yellow spots, darker SpotS appear — these
are winter spores of teleitospores, which will protect the spores in winter [5].

Experimental

To determine and identify the family, genus, species and conduct§a systematic analysis of
phytopathogenic fungi, the finder-reference book “Flora of spore plants of Kazakhstan”, Vol. 1 “Rust fungi”,
Volume 3 “Powdery Mildew fungi” was used by us [6, 7].

The objects of research are parks, squares, streets of the city of Karagandahe research material were
chosen leaves of the Caragana arborescens Lam. with plaques gpustules,‘spots.

Collection of material (herbarium of leaves) for research, whichWas\carried out during the vegetation
period (May-July, September-October) of shrubby plants in_the city, of Karaganda in parks (Central Park,
Ethnopark named after the 10" Anniversary of Independenée of'Kazakhstan, Victory Park), squares (along
Stroiteley Avenue), along Nazarbayev, University and others'streets.

The primary work was carried out in the Biotechnolagy laboratory of the Innovative Eurasian
University, where work was carried out on visuah examination and identification of fungal species on a
binocular microscope. At this stage, host-plants and same.types of powdery mildew fungi were identified. To
determine powdery mildew fungi, preparations were made and looked under a microscope according to the
method of I.I. Zhuravlev (1979) — determination of phytopathogenic fungi by fruit bodies, appendages, as-
cospores and spores.

Further more detailed work wasfcarried out'in Turkey, Aydin Adnan Menderes University in the Labor-
atory of Microbial Biotechnalegy, \where looked under the SopTop binocular microscope. And in the
Tarbyomer laboratory, where images fram the Olympus DP72 microscope were displayed on a computer
using the LabSens programgphotographs of fungi that affected the leaves were taken.

To determine rust fungi,dsedithe following method:

- Breeding ground based,on‘Potato Dextrose agar (PDA) and water agar were prepared for the cultiva-
tion of underdeveloped fungi. For this:

- Cut out piéees ofyleaves with a scalpel from damaged places on herbariums of leaves and place them
in bulbs;

-4Poun, 20 ml of/NACI: solution into each bulb and wait for 2 minutes, then cover the flask with gauze
andgpour outithe solution;

-Raour distilled water into each bulb and wait for 2 minutes;

- Sterilized pieces of herbariums then laid out on filter paper with tweezers. The tweezers must be steri-
lized on analcohol lamp every time;

- Then we plant the herbarium pieces on breeding ground, we had PDA (Potato dextrose agar) and wa-
ter agar. We put 5-6 pieces in each Petri dish.

- We are waiting for 3-4 days of crop growth.

- Then we prepare the samples and look under the microscope and determine the species by the method
of I.I. Zhuravlev (1979) (by chasmotecia, appendages, ascospores and spores).

Results and discussion

According to the results of the research, the affected plants are new host-plants for this region.
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The composition of species of phytopathogenic fungi of shrub plantations planted in the city of Kara-

ganda is as follows:
1. Microsphaera caraganae L.

Order: Erysiphales

Family: Erysiphaceae

Genus: MicrosphaeraLév.

Species: Microsphaera caraganae L.

Host-plant: found on the leaves of Caragana arborescens Lam.

Located in Kazakhstan:

Karaganda c., the square on Nazarbayev Avenue. GPS-coordinates: N 49,81364; E 73,08816, altitude is
566 m above sea level,

Karaganda c., Ethnopark named after 10" anniversary of Independence of Kazakhstam, GPS-

coordinates: N 49, 776648; E 73,125413, altitude is 566 m above sea level;

Date of finding: 26.09.-30.09.2020 y. ¢

Morphology: chasmotecia are arranged in groups, spherical, large, 85-95 um in size, t r of
appendages is also large. Asci 4-5, size 34.5-50.5 pm. Spores 5-6, size 19.5-20.5 x 125-

Biological features and pathogenesis of the fungi: Leaf lesions during the f herbariums in
the C. arborescens in the form of a white spot on the leaves, which appeared int rm of individual
spots, then on the entire surface of the leaf. Some of the leaves curled ellyoff. The appearance of
chasmotecia was noted. On all the studied leaves, the marsupial stage of s developed with the for-

mation of chasmotecia (Fig. 1). Well-defined large chasmotecia formedn bers on the leaves [8].

EN ) .J
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Figure 1. A — leaves'of Caragana arborescens, affected by pathogenic fungi Microsphaera caraganae L.; B — Micro-
sp a caraganae L. under the microscope—20x (asci, ascospores, appendages, chasmotecia)

2. Uromyces cytisi J. Schrot

cciniales
Family: Pucciniaceae

Genus: Uromyces

Species: Uromyces cytisi J. Schrot

Host-plant: found on the leaves of Caragana arborescens Lam.

Located in Kazakhstan:

Karaganda c., Central park. GPS-coordinates: N 49, 80191, E 73,07779, altitude is 566 m above sea
level;

Alley of Family. GPS-coordinates: N 49,808313, E 73,081252, altitude is 566 m above sea level;

Alley of Love. GPS-coordinates: 49,808872 n.l., 73,080893 e.l., altitude is 566 m

Date and time of location: 20.09.2020 y., 11:15
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Morphology: teleitospores are unicellular, on legs. Teleitospores are represented by velvety dark pads
on the leaves of the affected plant. Urediniospores are rusty-brown, on legs, the shell is covered with spikes.

Biological features and pathogenesis of the fungi: The leaves of the plant are damaged. In our re-
search, uredo and teliospores were encountered (Fig. 2). The urediniospores are spherical, measuring 14.5-
22,5 x 12-15. 25 pm. Teliospores are light brown, rounded, ovoid in size 17.75-25 x 12.5-15.5 um.
05.08.1956, for the first time N.A. Gamalitska found on plants C. arborescens [9].

Figure 2. A — leaves of Caragana arboresce
B — Uromyces cytisi J. Schrot (20x)

d by ogenic fungi Uromyces cytisi;
microscope (ascospores)

According to the results of our researc
Microsphaera caraganae L. and 1 species of
Caragana arborescensLam.

According to the results of t
arborescens Lam. the disease grust’
to death. On our studied sampl

f Karaganda, 1 species of powdery mildew fungi
t fungi Uromyces cytisi J. Schrotwere identified in the shrub

studies, it was revealed that rust fungi cause Caragana
leads the plant to premature drying, lagging in growth and then
ffected by rust, the stage of development of urediniospores was
found, which are scattered t erside of the leaf with sparsely spaced spiny warts. Teleitospores are
represented by an ellipsoi sely ovoid shape, the shell is light brown.

Powdery mildew flin use C. arborescens the disease is “powdery mildew”, which affects the leaves
and manifests itself,as.a w spot. In our studies, the marsupial stage of development of the fungi
Microsphaera ca . was found.
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A XK. Beticem0aii, A K. OcnanoBa, A. Kanu, C. Dxen

Kaparanabl KanacbeiHaa eceTiH aram Kaparan Caragana arborescensLam.
(uTonaToren1i caHbIpayKyJIaKTapbl

Maxkanana KaparaHapl KaJachIHbIH KellelepiH/e, CKBepiepiHe xKoHe casOaKkTapblHaa eceliH OyFasubl eciM-
IIKTEpIiH YHTAKThI )KSHE TaT CaHbIpayKyIaKTapblH aHBIKTAay HoTKenepi OepinreH. COHbIMEH KaTap MewiK-
ecimairi aram kaparan (Caragana arborescens Lam.) Gonatsie uTonaroreHi caHbipayKyiakKTapasiH Typ-
JIK KypaMmbl Typajbl MaJiMeTTep KenripinreH. dOuTomaToreHIiK caHbIpayKyJIaKFapAbl'JKeMICTi aeHenepi,
OCIHJIIepi, KaJTanapbl MEH Criopajiapbl apKbUIbl aHBIKTAY SIiCTEpl Typasibl THKIPUOETIK aKnapar OepijreH.
OUTONATOreHAIK CaHBIPAYKYJIAKTap OJIAPBIH HENiK-O0CIMIIKTEpiHe, TaMyq KaBgdiiapblHa XOHE ©Ci-oHY
Mep3iMiHe Tikenei OaitnanbicThl. KamaHbl KeTangaHIbIpy YIIIiH NaiganaHbIIaTeHI@CIMIIKTep IiH KaFJailbIH
YaKTBUIBI 3epTTey, Oenrinmi Oip alMaKTBIH KIMMATTHIK >KaFHaiNIAPBIHARCONKEE aypymTapsl, OJapAblH JaMy
JICHreHiH, TapanyblH, OMOJIOTHACHIH aHBIKTAay OCHI 3MSHIIBI OpraHu3MIepIIHIEApaTybIH OONIBIpMayFa, onap-
MEH THIMJi KYpec MIapanapblH KYpri3yre Heri3 0ombin TabbU1a pL, By TaiiMak YImiH ajFant peT aram KaparaH
oyracer (Caragana arborescens Lam.) keneci ¢uronatoreHaiK caHbpayKyIaKTap/IblH TYpJIepiHe, atam aiT-
cak: Microsphaera caraganae L. akyHrak caHbpaykyiarsifa, Uromyees cytisi J. Schrot tar canpipaykysia-
FBIHA UEIIK-6CIMIIK OOJIBIN CaHAIabL.

Kinm coe30ep: eHepkacinTik Kana, Oyranbl KeleTep, arau Kaparan (Caragana arborescens Lam.), ¢uromna-
TOTEH/IIK CaHBIpayKYJIaKTap, akyHTaK CaHbIpayKyJTaKEaphl, TaT caHslpayKyiakrapsl, Microsphaera caraganae
L., Uromyces cytisi J. Schrot.

A XK. BeticemOd#pA K. Ocnanosa, A.K. Kanu, C. Dken

duronarorennbie rpudbKaparans npeBoBuaHoii Caragana arborescens Lam.,
1pou3pacrarouiei B ropoae Kaparanae

B cratbe TIPpUBEACHBL PE3YILTATHI OIIPEACICHUS MYUYHUCTO-POCAHBIX U P)KaBUMHHBIX FpPI6OB KYCTapHHUKOBBIX
pacTeHui, pou3pacTarolX Ha yIUIlax, CKBepax U napkax ropoja Kaparannel, a Taioke faHHBIE O BUAOBOM
cocraBe (PHEONATOreHHBIXIPPHUOOB, IIe pACTCHHEM-XO3sSHHOM SIBISIeTCsl Kaparana apesoBuanas (Caragana
arborescens lzam.)impeuspacraromas B yKka3aHHOH MecTHOCTH. JlaHa npakTrdeckas HHOPMAIHI O METOAAX
onpeencéaus QUTONAaTOreHHBIX IPUOOB MO IUIOJOBBIM TEJIaM, PHIATKaM, CyMKaM U cropaM. duronaToreH-
HbIe EpUOBI HAUPSMYIO 3aBUCAT OT PAaCTCHUS-XO35IMHA, YCIOBUH Pa3BUTHS U CPOKA MPOJIODKECHHS BETeTaIUH.
CBOGBpeMeHHOC N3YYCHUE COCTOSAHUSA paCTeHHﬁ, HCIOJIB3YEMBIX JId O3CJIEHCHUSA I'Opoaa, BbIABJICHUC 6ouies-
HEH, YpOBHsWMX Pa3BHUTHs, PACTIPOCTPAHCHHUS, OHOJIOTHH B COOTBETCTBUH C KIMMATUYCCKUMH YCIOBUSIMHU
AaHHOI'O pPETHOHA ABJIAIOTCA OCHOBOM JUIA NIpE€AOTBPALICHUA PACIIPOCTPAHCHUA 3TUX BPEAHBIX OPTaHU3MOB,
npoBefieHnsi ¢ HUMH 2ddexTHBHBIX Mep OopbObl. Brepmbie st aToro permona kycrapuuk Caragana
arbarescens Lam. sipisietcst paCTeHHEM-XO3SHHOM JUTSl TAKHX BHI0B (DUTOMATOTCHHBIX IPUOOB, KAK MYyYHHC-
To-pocsiHoii rpud Microsphaera caraganae L., pxkapunnusiii rpud Uromyces cytisi J. Schrot.

Krrouesvie croea: IpoMBIIUICHHBII TOPOJ, KyCTapHUKOBBIE HACAXICHHUS, KaparaHa qpesosuaHas (Caragana
arborescens Lam.), d¢uronaroreHHsie TPUObL, MYYHHCTO-POCSHBIE TPHOBI, pIKABUYMHHBIE TPHOBI,
Microsphaera caraganae L., Uromyces cytisi J. Schrot.
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