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Abstract: Pathotypes of barley scald pathogen, Rhynchosporivm secalis (Oudem.) I.T. Davis, were determined
based on the reactions of 50 single spore 1solates of the pathogen obtamed from the diseased leave samples
collected from 8 provinces in Central Anatolia and 2 provinces in Aegean Region on 10 differential cultivars
i the controlled conditions. Forty one pathotypes were distinguished based on the susceptible reactions
formed on the differentials. Thirty six pathotypes were represented by 1 solate, 1 pathotype by 3 1solates,
1 pathotype by 4 1solates and 3 pathotypes by 2 1solates, respectively. Osiris was susceptible against only one
pathotype (pathotype 41), Nigrinidum being against 2 and Steudelli against 12 pathotypes. Tokak 157/37
showed susceptible reaction against 92.7% of the pathotypes (38 pathotypes). The other cultivars showed
susceptible reactions between 18 and 29 of the pathotypes. The pathotype which is pathogenic to all of the
differential cultivars (pathotype 41) was represented by 2 isolates collected from Eskisehir province. The
pathotype (pathotype 40) which caused susceptible reaction on 8 differential cultivars was also determined from
the 1solates obtained from this province and in addition to this 7 more pathotypes were determined in this
province. Distribution of the pathotypes in the provinces varied according to the number of the isolates, in
other words the number of the pathotypes increased parallel to the increase of the number of the isolates. The

most virulent pathotypes were detected from the isolates of Eskigehir, Kayseri and Yozgat provinces.
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INTRODUCTION

Barley is the second most grown crop after wheat,
with the acreage of 3.6 million ha and production of
8 million tons in Turkey (Anonymous, 2000). Scald, incited
by Rhynchosporium secalis (Oudem.) T.J. Davis
(Mitosponc fungi: Hyphomycetes) 1s an important disease
of barley (Hordeum vulgare 1..) world-wide (Jenkins and
Jemmett, 1967; Jenkyn et «l, 1989; Hoffmann and
Schmutterer, 1983). Tt is also a severe disease of winter
sown barley in Anatolia (Karaca, 1974; Doken, 1979,
Altag, 2001). Pathogemc variability of this pathogen 1s
well known and this was shown in many countries by
using various differential varieties (Xue ef al., 1991,
Tekauz, 1991). Most of these differential varieties
comprise identical resistance genes and pathotypes are
differentiated by the reactions of these varieties against
the 1solates of the pathogen For this reason there is no
standard wmversal race diserimination in the world. Tokak
cultivar comprises more than 90% of the whole cultivars
sown in this region (Akar, 2001). Though this cultivar has
very good agronomical characteristics it is very
susceptible against scald. Resistance to scald has been

reported in barleys (Habgood and Hayes, 1971;
Starling et al, 1971, Webster et al, 1980), but the
effectiveness of this resistance against Central Anatolian
isolates of the pathogen is unknown. The purpose of this
research was to obtain Turkish isolates of R. secalis and
find out the reactions of some differential cultivars against
these isolates.

MATERIALS AND METHODS

Collection and isolation of the fungus: Most of the
50 solates of R. secalis used in this study were recovered
from scald-infected fields and research plots in Central
Anatolia. Tsolates were obtained in proportion the acreage
of barley and origins of the isolates are as following:
Ankara, 11; Corum, 1; Eskisehir, 10; Kayseri, 2; Kinkkale,
1; Kurgehur, 2; Konya, 13; Kitahya, 1; Usak, 2 and Yozgat,
6. Majority of the 1solates originated from winter barleys
of cultivar (cv.) Tokak of farm fields. One of the Ankara

isolates was obtained from experimental plots of Central
Anatolia Field Crops Research Institute, Ankara, One
isolate from wild oat (Secale montanm Guss), One from
cv. Tarm 92; One from a local cultivar (Cakar).
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To isolate the fungus, a 5 mm® segment cut from
a scald lesion was surface sterilized m 70% alcohol
for 10 sec, then in 0.5% aqueous NaQC]1 for 90 sec, rinsed
mn Sterile Distilled Water (SDW) and placed in a humid
chamber at 20°C for 24 h to have sporulation of the
pathogen (Fowler and Owen, 1971; Doken, 1979). After
sufficient sporulation, leaves were agitated in SDW until
having a slightly turbid spore suspension, a drop of
suspension was spread on to 1% Water Agar (WA) in
Petr1 dishes and the dishes were kept in an incubator set
to 20°C (Fowler and Owen 1971, Déken, 1979). Single
germinated comdia were transferred to Lima Bean Agar
(LBA) and incubated at 17°C for 15 days to establish the
single-spore cultures used to assess pathogenicity.
Cultures were stored on porcelain beads in cryo vials of
Micro-Bank at -18°C.

Test plants: Each solate of the fungus was tested against
five plants of each of ten cultivars (Nigrinudum, Steudelli,
Modoe, Osiris, Brier, Atlas, Turk, Kitchin and
Wisconsin winterxGlabro (Ww=G) and Tokak (a local
susceptible cultivar)) having various resistance genes
(Goodwin et al., 1990) with two replication. Each barley
was grown as groups of five plants in 7 cm-diameter
plastic pots containing a mixture of field soil, sand
and organic manure (50: 45: 5, w/w/w) in a growth room at
18+£2°C day and 164£2 night with a photoperiod of 12 h
and a light intensity of 13000 lux provided by fluorescent
lamps. Pots were watered from the bottoms twice a week.

Preparation of inoculum and inoculation: Spore
suspension used as moculum was prepared from
10-14 days old single spore cultures of R. secalis grown
on LBA in an incubator at17°C with a photoperiod of
14 h having 4 fluorescent lamps of 20 Watt. Each well
sporulated dish was submerged with 10 mL of SDW and
spores dislodged by a hard brush. The resulting spore

suspension was filtered through two layers of
cheesecloth and adjusted to 5x10° spores per milliliter. A
drop of Tween 20 was added to the spore suspension of
25 mL and it was shaken some time. At the three leaf
stage (growth stage 11 according to Zadoks et al. (1974)
scale), the group of differentials that consisted of 10 pots
in a chamber were sprayed with a total of 25 mI of spore
suspension with a sprayer. Two pots, each of five plants
of cv. Tokak sprayed with distilled water were included
with each group of differentials as a check. cv. Tokak was
also included in the inoculated group. The pots then were
transferred in to a humid chamber and kept there 48 h n
dark. The tests were repeated twice. This study was
carried out at a climatically controlled room at Central
Plant Protection Institute in Ankara in 2002-2003.

Disease estimation: Disease severity was rated after two
weeks on the second and third leaf according to the
following scale: 0 = no visible symptoms, 1 = small
brown or gray spots confined to the leaf margins and tips,
2 = small brown or gray spots scaftered over the leaf
surface, 3 = large lesions covering more than 50% of leaf
area and 4 = large, coalescing lesions, leaf withering
(Tackson and Webster 1976, Xue ef al., 1991). The mean
of ten leaves in two replications was accepted as the
reaction of the differential. Disease scores of O, 1 and 2
were classified as resistant responses and scores of 3 and
4 as susceptible responses.

RESULTS

Forty-one pathotypes of R. secalis were 1dentified
using the barley set of ten cultivars (Table 1). These have
been designated as pathotypes TR 1 to TR 41. The cv.
Tokak known as susceptible showed resistant reaction
against 8 of the pathotypes. All the test cultivars were
susceptible to the pathotype TR 41. Distribution of

Table 1: Susceptible reactions of 10 barley differentials to Turkish (TR) pathotypes of Riynchosporium secalis™

Turkish pathotype No.
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Table 1: Continued

Turkish pathotype No.
Cultivar 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 +
Nigrinudum 8 8 2
Steudelli 8 8 8 S S 8 8 S s 8 12
Modoc S 5 8 S S S S S S 5 S S S S S 21
Osiris 8 1
Brier S s 8 S S 5 8 S S S S S 5 S S S S S 29
Atlas 8 8 8 8 8 8 S S 3 8 S s 8 20
Turk S 5 8 s S S S 5 8 S S S S S 5 S S S S 25
Kitchin 8 S 8 8 S S S 3 8 8 S s 8 18
Wwx G S S 5 8 s S S S S S S S S S S S 24
Tokak 8 8 8 8 8 8 8 3 8 8 S S S 3 8 8 S s 8 33
157/37*
No. of 1 1 1 2 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 32
isolates per
pathotype
% of total 8 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 6 4

* Pathotypes were designated based on the susceptible reactions (scores of 3-4 in the 0-4 scale) of the differentials. + The column shows the total No. of the

pathotypes the cultivars having susceptible reaction

Table 2: Distribution of the Turkish pathotypes of Rhvachosporium secalis
in central Anatolian provinces

Provinces  No. of isolates® Turkish (TR) pathotype No. ##
Ankara 11 1,4, 6,12, 13, 21, 22, 23, 24, 26, 33
Corum 1 19

Eskisehir 10 1,2,7,16, 27, 31, 34, 40, 41 (2)
Kayseri 3 11,40 (2)

Kirikkale 1 36

Kirsehir 2 29, 30

Konya 13 1(2), 5, 14, 17, 18, 24, 25, 28, 32, 35, 39
Kitahya 1 35

Usak 2 10, 20

Yozgat 6 3,8,9,15 37,38

* The nurmnber of the isolates was collected proportional to the acreage of the
provinces. ** The numbers in brackets show the number of the isolates in
the designated pathotype

the pathotypes n the provinces also showed a variation
(Table 2). Mostly each isolate represented a different
pathotype. Only Pathotype 1 was obtained from three
different provinces and Pathotype 24 and 40 from two
provinces.
variability of R. secalis m Turkey.

This shows a high rate of pathogenic

DISCUSSION

The purpose of this study was to determine
pathogenic variability in R. secalis from Central Anatolia,
Tuwrkey. Since there are no standard set of host
differentials and no standard pathotype nomenclature for
this pathogen the differential hosts were chosen among
the varieties having different resistance genes described
in other works (Goodwin et al, 1990). We chose 9
differential hosts (Nigrinudum, Steudell, Modoc, Osiris,
Brier, Atlas, Turk, Kitchin, and Wisconsin winter xGlabro
(Wwx=@) having various resistance genes and a cultivar
Tokak, the most widely grown Turkish cultivar and known
as susceptible since we have not been able to obtain a
uriversally susceptible one.
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The characterization of numerous pathotypes
demonstrated that a high degree of pathogemc variability
exists in the R. secalis population in Central Anatolia. We
allocated isolates to pathotypes on the bases of the
responses of the differentials and named them as TR since
the nomenclature for pathotypes of R. secalis i3 done in
the same way in the other countries (Schein, 1960;
Kajwara and Iwata, 1963; Williams and Owen, 1973;
Tackson and Webster, 1976; Xue et i, 1991, Tekauz,
1991; Lyngs Jorgensen and Smedegaard-Petersen, 1995).
The possibility of pathotypes identifiable by the 10
differentials is 1024 but since 50 isolates were used the
expected number of the pathotypes is 50 and 41 were
found. This vanability (82% of the expected) was high
compared to the other findings in the other countries
(Kajiwara and Twata, 1963; Williams and Owen, 1973;
Tackson and Webster, 1976; Brown, 1990; Tekauz, 1991).

The wild oat 1solate did not produce any symptoms
on any of the differentials. There is either a host
speciation of the pathogen or cv. Tokak 1s resistant
against it.

The widely grown Twkish winter barley cultivar
Tokak was found resistant against 8 of the pathotypes
(19.51%) and this shows that it does have some resistance
genes. This cultivar is preferred by most of the farmers
because of its good agronomic features for this reason its
resistance should be increased.

The main asset of the work is the presence of various
pathotypes of R. secalis m central Anatolia and
distribution of these pathotypes should be considered in
the future breeding programs. Specially pathotype 41
should be handled with caution since it overcame all the
resistance genes in the differentials and new sources of
resistance should be searched. This pathotype was
obtained from the region where barley scald s so
widespread.
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This wide range of variability could be higher if this
was determined by a higher numbers of isolates and this
variability should be found out with short intervals since
central Anatolia 15 a gene center for cereals. The most
cumbersome stage of this work is the isolation of the
pathogen and it is not so difficult. Storage of the isolates
should also be handled carefully.

This 15 the first finding on the determination of
pathotypes of R. secalis in Turkey and when the results
are compared with the findings in other countries we can
say that variability of tlus pathogen i1s more diverse in
Anatolia.
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