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SPECIES COMPOSITION OF CAUSAL AGENTS OF POTATOES EARLY BLIGHT
(CULTIVAR BERKUT) ON THE SOUTHEAST OF KAZAKHSTAN

Abstract

Potato brown leaf spot or early blight of potato leaf (Solanum tuberosum L.) is widely known
throughout the world. Identification of the causative agent is often carried out on the basis of a
specific accessory of the host plant or symptoms of the disease. The aim of the present study was
to determine the species composition of brown spot pathogens of potato leaves (cultivar Berkut)
on the southeast of Kazakhstan. In the study of herbarium material it found that there is a mixed
infection on the leaves of potato cultivar Berkut. Species with small conidia, Alternaria tenuissima
(Kunze) Wiltshire, from species complex 'Alternaria alternata' is marked in most lesions. Species
Alternaria solani Sorauer, characterized by large conidia and long acrogenous outgrowths with
branches, is marked much less. Micro and macroconidia of Fusarium oxysporum Schltdl. are
detected in the same lesions.

Keywords: leaf blight of potatoes, disease, potato, species complex, Alternaria solani, A.
tenuissima, Fusarium oxysporum.

Introduction

Potato brown leaf spot or early blight of potato leaf (Solanum tuberosum L.) is widely known
throughout the world. However, identification of the causative agent is often carried out on the
basis of a specific accessory of the host plant or symptoms of the disease that does not give reliable
knowledge about the composition of pathogens and their distribution [1, 2].

The aim of the present study was to determine the species composition of brown spot
pathogens of potato leaves (cultivar Berkut) on the southeast of Kazakhstan.

Materials & methods

Collecting leaves of potato plants infected with agents of brown spots, carried out in 2016 at
the experimental fields of the Kazakh Research Institute of Potato and Vegetable (south-east region
of Kazakhstan). Leaves with typical symptoms of the fungal disease were placed in a moist
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chamber for 5-7 days at a temperature of 20-25° C to stimulate sporulation. Previously they were
washed with running water and disinfected with a weak solution (1%) of potassium permanganate.

Microscopy and photography of samples was carried out using Polyvar photomicroscope
with Nomarski contrast interference optics.

The following parameters were taken into account in the study: the length and width of
conidia, presence and length of the apical outgrowth, the shape of conidia, the number of transverse
and longitudinal septa, the presence and severity of constrictions, the presence of secondary septa,
and the color of conidia [3].

Results & discussion

In the study of herbarium material it found that there is a mixed infection on the leaves of
potato cultivar Berkut. Species with small conidia, Alternaria tenuissima (Kunze) Wiltshire, from
species complex 'Alternaria alternata' [4] is marked in most lesions. Conidia in chains, colored
(brown, gray-brown or olive-brown). There are 3-7 transverse septa in conidia (Figure 1.), and 1-
2 partial longitudinal septa (usually only in the central cells). Some conidia have quite long (up to
70-75 m) acrogenous outgrowths. Secondary conidiophores may occur as lateral and apical.
Chains of conidia under the microscope are usually scattered.

Figure 1 — Conidia of Alternaria tenuissima on the leaves of cultivar Berkut.
Bars =25 um

The sizes of conidia vary considerably (Table 1).

Table 1 — Sizes of conidia of species of the genera Alternaria and Fusarium on the cultivar Berkut
(August, 2016), um.

Length of conidium Width of conidium
Ne Name of the pathogen inomax Mim inomax Mim
1 Alternaria solani 70,4-167,1 115,3+27,6 18,1-26,1 20,6+1,18
Alternaria tenuissima 18,1-44.2 30,8+7,02 10,1-18,1 13,1+1,71
3| Fusarium oxysporum 8,0-14,1 10,41+1,34 4,0-6,0 5,5240,72
(microconidia)
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4 Fusarium oxysporum
(macroconidia without 16,1-32,2 20,6+7,15 6,0-8,0 6,5+0,88
septa)

Alternaria solani Sorauer, is marked on this cultivar much less. The species is characterized
by colored (from pale to olive-brown), clavate or elongate-clavate conidia (Figures 2-5) with 6-19
transverse septa and 0-8 longitudinal septa, in short chains [5, 6]. Sizes of conidia are (75-350 x
20-30) um. The acrogenous outgrowths is very long, sometimes gives branches (Figure 2).

Fusarium oxysporum Schltdl. is detected in the same lesions. At the time of research
microconidia (Figures 5, 6) and young macroconidia without septa (Figure 7) were observed, the
size of which varied quite significantly (Table 1).

Thus, Alternaria solani, A. tenuissima and Fusarium oxysporum are marked as agents of
early blight of potato leaf or potato brown leaf spot (cultivar Berkut).

Figufe 2 - Cbﬁidium of Alternaria Figure 3 — Conidia of Alié;nd}ﬂia so);zni; .;slfrow shows

solani with the branching acrogenous conidium of 4. tenuissima.
outgrowth (arrow). Bar =75 um
Bar =50 um
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Figure 4 — Conidium of Alternaria

solani, arrow shows conidium of A4. conidium of 4. tenuissima, short — microconidial sporulation
tenuissima. of Fusarium oxysporum. Bar = 40 um
Bar =40 um
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Figure 6 — Microconidia of Fusarium Figure 7 — Macro- and microconidia of Fusarium
oxysporum. Bar = 15 pm oxysporum and conidia of A. tenuissima. Bar = 40 pm

Comparing our results with the literature data, it should be noted that in the territory of the
Leningrad region polyphagous species 4. tenuissima was found more often than others pathogens
on potato (this species is usually considered saprotroph, weak or secondary pathogen) while
representatives of the species complex of 'A. infectoria', A. alternata and A. avenicola were
represented by single finds [1]. Species 4. solani with large conidia and long acrogenous
outgrowths was identified on potato leaves in the Khabarovsk and Primorsky regions [1].

It is believed that warm sunny weather coupled with high humidity and occasional rain [7]
helps to intensive reproduction of A. solani on potato leaves, which was observed in Kazakhstan
in the early summer of 2016.

Conclusion

Alternaria solani, A. tenuissima and Fusarium oxysporum are marked as agents of early
blight of potato leaf or potato brown leaf spot (cultivar Berkut).
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Acbu10ex A.M., PaxumoBa E.B., KpacaBun B.®., EpraeBa B.A.

BUIOBOM COCTAB BO3BYJUTEJIEN BYPOI JIUCTOBOU ITIATHUCTOCTU
KAPTO®EJIS (COPT BEPKVYT) HA I0OI'0-BOCTOKE KA3BAXCTAHA

Annomauus

Bypast wnu paHHSSI TATHUCTOCTH JTUCTHEB KapTodens (Solanum tuberosum L.) mmpoxo
U3BECTHA BO BceM Mmupe. Maentudukanmst Bo30OyauTens 4acTo MPOBOJUTCS HA OCHOBE BUIOBOM
MPUHAJICKHOCTH PACTEHUS-XO03IMHA WM CHUMITOMOB 3a0onieBaHus. llenpio HacTosmmx
UCCIIEIOBaHU OBLIO YCTAHOBJICHWE BHJOBOTO COCTaBa BO30yauTelel Oypoil MATHUCTOCTH
nuctheB KapTodens (copt bepkyr) Ha roro-Boctoke Kazaxcrana. Ilpm m3ydeHunm repOGapHOTro
MaTepuaia oOHapy>KeHO, UYTO Ha JIMCThsIX KapTodens copTa bepkyT Habmomaercss cMelaHHas
uHpekuys. B OonbIIMHCTBE MATEH MOpPaKEHHsI OTMEYEH MEJKOCHOPOBBIM BHJ M3 KOMILIEKCA
BUNOB 'Alternaria alternata’ — Alternaria tenuissima (Kunze) Wiltshire. 3HaunTtenpHo pexe Ha
ATOM COpTe OTMeYeH BUJ Alternaria solani Sorauer, XapaKTepHU3yIOIIUNUCS KPYITHBIMU CIIOPAMH U
JUTMHHBIM aKpPOT€HHBIM BBIPOCTOM C OOKOBBIMU OTBETBJIICHUSMH. B TeX ke MSITHAX MOPAKCHHUS
obnapyxeH Fusarium oxysporum Schltdl.

Knrouegwie cnosa: Oypasi mucToBasi MATHUCTOCTh KapTodens, 601e3Hb, KapToQensb, KOMII-
JIeKC BUJOB, Alternaria solani, A. tenuissima, Fusarium oxysporum.

Acbui0ex A.M., PaxumoBa E.B., KpacaBun B.®., Epraesa B.A.

OHTYCTIK-IIBIFBIC KASAKCTAHJATBI KAPTOII XKAIIBIPAFBIHIAFBI KOHBIP TAK
KO3AbIPFBIIBIHBIH TYPJIIK K¥PAMBI (COPT BYPKIT)

Anoamna

Kapron sxanbiparsiabiy (Solanum tuberosum L.) KOHBIp HeMece epTe OaK OYKil aneM
OoiibpIHIIIA TaHBIMAJ OOJIBIN ecenTeneni. OciMIiK-ueci Hemece aypy OeliyepiHiH TYPIiK KypaMbIH
aHbIKTayJla KO3JBIPFBIIITAPAbI apHaiibl MICHTU(UKALUIAY HETI31HJE KY3€re achIpblIajibl.
FrutbiMu sKyMBICTBIH HeTi3r1 Makcatbl OHTYCTIK-IBIFbIC KazakcTaHmarsl KapTon JKaIbIparbIHbIH
(copt BypkiT) KOHBIp AaK KO3IABIPFBIMIBIHBIH TYPIIK KYpPaMbIH aHBIKTay OOJBIN TaObLIaJbI.
['epOapnblk Marepuanmapabl 3epTrey OapbichiHna bepkyT COPTHIHBIH JKaIlbIparblHIA apajac
UHQEKIMS aHBIKTaNAbl. BYpKYT COPTBIHBIH KalbIparbl KOIl MeJILIEpAE YCAKCIOpaIbl KOMITJIEKCTI
Typre karatelH 'Alternaria alternata’ — Alternaria tenuissima (Kunze) Wiltshire canpipay-
KyJIarbIMEH 3aKkbIMJasrad. CoHali-aK, OCbl COPTTa CaJbICThIpMalIbl TYpJE CUPEK KEe3AECKEH, 1pi
CHIOpaibl XoHe OyHip OeiiMi OyTakIIaasl Y3bIH arporeH/Ii ©CIHIAICIMEH CUNIaTTaNaThiH Alternaria
solani Sorauer caHpIpayKyJIaFbIHBIH TYpl aHbIKTanabl. COHBIMEH KaTap JoJI COJl JaKra Fusarium
oxysporum Schltd] canpIpayKysarbl Ke31ecTi.

Kinm ce30ep: xapTomn >KanblparbIHbIH KOHBIP JAFbl, KO3BIPFBILI, KAPTOI, KOMIUIEKCTI TYp-
nep, Alternaria solani, A. tenuissima, Fusarium oxysporum.
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