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BY MORPHOLOGIC AND CULTURAL FEATURES

N.A. Krupenko*, I.N. Odintsova
Institute of Plant Protection, Priluki, Minsk district, Belarus

*corresponding author, e-mail: krupenko_natalya@mail.ru

Septoria leaf blotch caused by Zymoseptoria tritici is one of the most harmful diseases in Belarus. Isolates of the
pathogen were obtained from northern, central and southern populations: in 2018-2019, whichvaried significantly among
in the structure of colonies. The rate of fungal isolates forming yeast-like colonies decreased from 55.0% in the North of
Belarus to 6.7 % in the South, whereas incidence of filamentous isolates increased from 31.3 % to 80.0 %, respectively.
In the northern population, phenotypic diversity was high, while in the southern population it was the lowest (Shannon’s

index was 1.53 and 1.14, respectively).
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Introduction

The fungus Zymoseptoria tritici (Desm.) Quaedvl. &
Crous (synonym Septoria tritici Desm.) is among the main
causative agents of Septoria leaf blotch in many regions of
the world (Fones, Gurr, 2015; Torriani et al., 2015; Zeleneva,
2019), including Belarus (Krupenko et al., 2017). The disease
harmfulness is displayed as yield decrease up to 50 % (Torriani
etal., 2015). Under in vitro conditions Z. tritici forms colonies
which differ in color, shape, colony type and other characters
(Cordo et al., 1997; Sudnikova et al., 2010; Vechet, Vydrova,
2011; Zeleneva, 2019).

In Belarus, studies of morpho-cultural features of Z. tritici
have been initiated in 2011 (Sklimenok et al., 2011; Sklimenok,
Buga, 2012). It has been established that isolates from
different populations formed predominately yeast-like black
corrugated colonies with or without pink margin at frequency
rates of 64 and 43 %, respectively (Sklimenok, 2015). Further
studies of morpho-cultural properties of Z. tritici are of interest
for consequent monitoring of fungicide sensitivity and other
important biological features.

Materials and Methods

The studies have been performed in laboratory of
phytopathology of Institute of Plant Protection in Priluki,
Minsk region, Belarus. The Septoria leaf blotch-affected leaves
of winter wheat have been sampled in 2018 and 2019 during
surveys across northern, central and southern agroclimatic
zones of the Republic, which provided for the designation of
the respective populations of the fungus.

The leaves have been taken from each field in diagonal
direction at the distance of at least 5 m. The sampled specimens
have been air-dried and stored at +4°C. Potato sugar agar
(PSA) was used to study morpho-cultural properties of the
fungus (Sklimenok et al., 2011). A pycnidium has been excised

from the leave with a needle and placed into a 100 pl drop
of sterile water on the surface of PSA medium supplemented
with 5% of streptomycin then the drop has been smeared
over the medium. The plates were incubated for 7-10 days
at 20°C. Then one of the newly emerged colonies was sown
to obtain one monoconidial isolate per leaf (Sklimenok et
al., 2011). Each isolate has been grown in four replicates and
grown at 20°C for 30 days to define morphotype, size and
spore production intensity of the colonies according to Sanin
et al. (2008) and Sanina (1991). Morphological diversity of the
populations has been accessed using Shennon’s index (Kolmer
et al., 2003).

Results and Discussion

Zymoseptoria tritici isolates formed yeast-like, mycelial
and mixed types of colonies with varied frequencies. Yeast-
like colonies were predominant in northern populations (55 %)
while in southern ones, mycelial colonies were prevailing
(80%). In the central agroclimatic zone, the quotes of yeast-
like and mixed types were about the same (3637 %).

The analyzed populations of Z. tritici were variable in
morphology (Table 1). As many as eight morphotypes of the
fungus were found with black corrugated yeast-like colonies
(morphotype I b) as the most abundant (43.0 %) in the northern
population. In central population, there were six morphotypes,

where Ib colonies were the most frequent (31.0%) and the
frequencies of mixed and (II a) and mycelial colonies (III a)
were also relatively high — 25.6 and 27.8%, respectively.
In southern agroclimatic zone, only four morphotypes were
present, and white or grey mycelial colonies (III a) were
prevailing at the rate of 53%. Thus, the highest phenotypic
diversity of the fungal isolates is detected in the northern
population. This can be explained by hydrothermal condition,
as this part of the Republic is distinguished by lower average
daily temperature values and high precipitation rates.
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Table 1. Differentiation of Zymoseptoria tritici populations based on their morphotypes

Morphotype frequency, %
. . . . Shannon’s
Population Yeast-like Mixed Filamentous Index
la Ib Ic ITa 1Id e Ila 1Ib
Northern 1.6 43.0 10.6 7.4 4.7 1.6 28.0 3.1 1.53
Central 0.0 31.0 5.6 25.6 1.5 0.0 27.8 8.5 1.23
Southern 0.0 6.7 0.0 133 0.0 0.0 53.3 26.7 1.14
Taonuua 1. Juddeperuunariys momyssinuid rpubda Zymoseptoria tritici 1o MOPPOTHIIAM
Yacrora BctpedaeMocTr MopdoTumna, %
TTonynsims JposkoKenomo0HbIH CMenaHHbIi MunenuanabHbI Hrpexe
Y P Illennona
la Ib la ITa la ITe la 1Ib
CesepHas 1.6 43.0 10.6 7.4 4.7 1.6 28.0 3.1 1.53
IlenTpanbHas 0.0 31.0 5.6 25.6 1.5 0.0 27.8 8.5 1.23
IOxHas 0.0 6.7 0.0 13.3 0.0 0.0 53.3 26.7 1.14

Variability of Z. #ritici isolates is confirmed by studies
performed in Russia (Sudnikova et al., 2010; Zeleneva, 2019),
Czech Republic (Vechet, Vydrova, 2011), Argentina (Cordo et
al., 1997) and Alger (Harrat, Bouznad, 2018). Meanwhile, the
connections between colony morphology and virulence of the
fungal isolates remain unclear. For instance, Cordo et al. (1997)

reported that mycelial forms are more virulent while Zeleneva
(2019) attributed this feature to the yeast-like ones.

The fungal isolates also displayed variation in colony
diameter from 1.2 cm in the northern population to 1.6 cm in
the central one and in sporulation intensity which was maximal
(23.0 mln spores/cm?) in the northern population and minimal
(7.8 mln spores/cm?) in the southern one (Table 2).

Table 2. Differentiation of Zymoseptoria tritici populations based on their growth rate and sporulation intensity

Population Colony diameter, cm Sporulation intensity, million spores/cm?
Northern 1.2+0.0 23.0+£2.3
Central 1.6+0.0 12.2+1.4
Southern 1.5+0.1 7.8+1.6

NB. Mean and standard error values are given.

Taoaumna 2. TuddepeHumanus monysimii rpuda Zymoseptoria tritici o CKOPOCTH POCTa M UHTCHCUBHOCTHU CIIOPOHOIICHUS

[omynsanus JluameTp KonoHUM, cM VIHTEHCUBHOCTD CIIOPOHOIICHHUS, MJIH CIIOp/CM?
CesepHas 1.2+£0.0 23.0+£2.3
LentpanbHas 1.6+0.0 12.2+1.4
IO0xnHas 1.5+0.1 7.8£1.6
[Tpumeuanue. [IpeacraBneHsl cpeAHNe 3HAYCHUS [TOKA3aTeNs + CTaHJapTHAs OIIHOKa.
The obtained data reveal remarkable phenotypic diversity =~ practical implications concerning sensitivity to active

of the fungus Z. tritici in Belarus. The variation can be found
between the isolates originating from different populations,
but also from the same filed and even from a single host plant
leaf (McDonald, Martinez, 1990; Linde et al., 2002).

The outcomes of this direction of research may have

antifungal substances. In particular, strobilurins are known
to be more active against the fungal spores (Balba et al,,
2007) largely present in the yeast-like colonies, while azoles
primarily act on the mycelium (Mueller et al., 2013) and may
be thus more effective against the mycelial form of Z. tritici.

The study is supported by Belarus Republic Foundation for Basic Research, project # B19M-073.
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Kpamgxoe coobuienue

JIUOOEPEHIIMALINS TIOITYJISLIUUA IT'PUBA ZYMOSEPTORIA TRITICI B BEJIAPYCH
1O MOPDOJIOI'O-KVJIBTYPAJIBHBIM ITPU3HAKAM
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Hncmumym 3awumuol pacmenuii, ae. Ilpunyku, Muncxuii p-n, benapyce
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CenTopro3 JHMCTHEB O3MMOW TIIECHUIIBI, BBI3BIBAEMBIN T'puOOM Zymoseptoria tritici, — opHa W3 HauOoiee
pacipocTpaHeHHBIX M BpeIOHOCHBIX Oose3Hel B benapycu. [IpoBeneHo n3yueHre Mopdoaoro-KynerypaibHbIX TPH3HAKOB
M30JIATOB rpr0a, BBIICIEHHBIX U3 TPEX arpOKIMMaTHUECKUX 30H (TOMYJISIINIi): CeBEepHOH, IEHTPaIbHOM 1 10kHOH B 2018—
2019 rr. BrisBieHa 3HaUNTENbHAST BApHAOCIIEHOCTE U30JIATOB Ipubda Z. tritici IO CTPYKType KOJOHHA. YCTaHOBJICHO, YTO
JIOJISI U30JIATOB, 00PA3yIONINX JIPOXOKEIIOJOOHBIE KOJIOHHUH, CHIbKaeTces ¢ 55.0 % B ceBepHO# yacTu pecryOonuku 10 6.7 %
B I0KHOI1, TOrJja KaKk 4acTOTa BCTPEUAaeMOCTU MUIENHANBHBIX KONOHUH Bo3pacTaeT ¢ 31.3 % no 80.0 %, coOTBETCTBEHHO.
Bornbmiee pazHooOpazne MOpQOIOTHUECKIX TUIIOB KOJIOHHH OTMEUEHO B CEBEPHOH IMOIYIIALNH, HANMEHBIIIEE — B IXKHON

(uanekc lllenHOHa cocTaBua cOOTBETCTBEHHO 1.53 1 1.14).
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