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BIPOLARIS SOROKINIANA
(TELEOMORPH COCHLIOBOLUS SATIVUS)
— CAUSER OF BARLEY LEAF LESIONS AND
ROOT ROT IN MACEDONIA

ABSTRACT: Diseased barley plants (Hordeum vulgare), were noticed in the area of
Kumanovo, Bitola, Probistip, Skopje and Kocani, at the beginning of March, 2006, Our in-
vestigations were carried out in the period from 2006 to 2009. The plants were highly di-
seased, probably in the stage of germination, dwarted with necrotic leaves and with poorly
developed root. A rotten root collar was noticed notice in some plants, which could be
casily pulled out from the soil. Plants infected in a later developing stage became yellow
from the top of the leaf, and many brown-olive, oval shape lesions were noticed. Conidia of
Bipolaris sorokiniana (Sacc.) Shoen., were isolated from symptomatic lesions. Pseudothecia
with asct and ascospores from telecomorph Cochliobolus sativus, were found on the barley
straw in the same field the previous year,

KEY WORDS: ascuses, ascospores, conidia, Hordeum vulgare, Cochliobolus sativus,
pscudothecia

INTRODUCTION

Barley (Hordeum vulgare 1..) and wheat (Triticum aestivum L.) are the
moslt important crops in the Republic of Macedonia, and are cultivated in over
88735,55 ha (wheat) and 32864,52 ha (barley) (National Statistics of Macedo-
nia, 2007).

Barley and wheat, like all other crops, are host plants for many different
pathogens, causal agents of diseases.

Cochliobolus sativus (Ito and kurib.) Drechsl. ex Dastur Bipolaris soroki-
niana (Sacc in sorok.), the causal agent of spot blotch of barley (Hordeum vul-
gare) is a common foliar pathogen worldwide, but is particularly aggressive
under conditions of high relative humidity and temperature associated with im-
balanced soil fertility (Duveiller and Altamirano, 2000). It has a
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wide host range and it is economically important for wheat (M at hre, 1982,
Nutter et al, 1985).

Spot blotch of barley caused by C. sativus (Ito and Kurib.) Drechsl. ex
Dastur Bipolaris sorokiniana (Sacc in sorok.) Shoem. Helminthosporium sati-
vum Pamm, King and Bakke is responsible for low yield and poor quality in
many parts of the world (Piening etal, 1976; Nutter et al.,, 1985). In
susceptible barley cultivars, average yield losses of 16%—33% have been re-
ported (C lark, 1979). The development of barley genotypes resistant, or tole-
rant, to spot blotch is considered to be the most economic way for controlling
this disease.

Symptoms in barley

Spots (lesions) that are chocolate brown-to-black appear near the soil line
or at the base of the sheaths that cover the seedling leaves. Infections may pro-
gress until the seedlings turn yellow and die, either before or after the emer-
gence, thus reducing the stand. The latter case is more frequent. Affected seed-
lings may be dwarfed and have dark green leaves. Diseased barley seedlings
commonly have weakened, dark brown rotted crowns and roots. When seed-
ling infections are severe, plants may be dwarfed, the heads may not emerge
completely, and the kernels are poorly filled (Ivanovic, 2001).

Barley plants that avoid serious seedling infection usually appear normal
until about heading time, when the characteristic leaf lesions, of various sizes
and shapes appear on the lower leaves after warm, moist weather. The center
of each lesion is dark brown with gradual change into green colour at the edge
of the leaf. Many spots are oblong or lens-shaped, with centers lighter brown
than the edges. Where numerous, the lesions may merge, thus producing large
irregular blotches. Heavily infected leaves dry out and die prematurely.

The centers of older lesions on both living and dead leaves have an olive-
-green cast caused by fungus growth and an abundant production of summer
spores (conidia). Spot blotch starts on the older leaves and sheaths, spreading
upward to the younger leaves. The lesions never have the netted appearance
characteristic of net blotch.

A spot blotch is a very important disease in Macedonia but before this
study no other studies conducted about the diversity of the Cochliobolus sati-
vus populations in the barley fields have been carried out.

In this study the presence and distribution of Bipolaris sorokiniana (teleo-
morph Cochliobolus sativus) from different regions in Macedonia, and the pos-
sible ways of control and prevention were investigated.

MATERIAL AND METHODS
Host plants

Barley fields in Kumanovo, Bitola, Probistip, Skopje and Kocani areas,
were used for this observation. Initial symptoms of common root rot in barley
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on young seedlings from inoculum carried on the seed, or from infections ori-
ginating from soilborne conidia near the seedling, were observed. Dark brown
lesions appear on the outer coleoptile tissue and/or on the leaf base (Figure 1).
Lesions may coalesce into long areas of necrotic brown tissue. In extreme ca-
ses, the entire seedlings may die. In most cases, however, the seedling will
survive but the growth of the developing plant may be stunted (Figure 2).

Fig. 1 — Dark lesions Fig. 2 — Stunting of seedlings infected
on the coleoptile and leaf bases caused by C. sativus
by the common root rot organism

Dark brown-to-black spots may appear on the glumes and kernels. The
black point at the germ (embryo) end of a kernel is a common symptom (Fi-
gure 3). Kernels infected early are shriveled and lightweight. Barley seeds,
healthy and infected, were put on filter paper for observation (Figure 4).

Fig. 3 — Black point of barley seeds Fig. 4 — Barley seeds on filter paper

In this observation analysis of wheat straw from the previous year col-
lected from the same field, was also performed (Figure 5).
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Fig. 5 — Barley straw with presence of pseudothecia from teleomorph C. sativus

Fungal isolates

During the seasons 2006, 2007, 2008 and 2009, the isolates from Cochlio-
bolus sativus were obtained from barley leaves showing spot blotch symptoms
in different locations of Macedonia.

Isolates from plant tissue. In order to isolate the pathogen from infected
tissues on various media, it is best to wash the tissue well with running water
for several minutes and up to 1 or 2 hours. After that, leaf surfaces were steri-
lized in 0.1% aqueous solution of mercuric chloride, rinsed twice with distilled
water and dried between filter papers. The sterilized leaves were cut into small
pieces 5 mm long and transferred to Petri dishes containing potato dextrose
agar medium (PDA).

Isolates from infected barley seeds. The seeds were sterilized in the
0.1% aqueous solution of mercuric chloride, rinsed twice with distilled water
and dried between filter papers. After that, the seeds were cut lengthwise and
transferred to Petri dishes containing potato dextrose agar medium (PDA).

RESULTS

The anamorph stage of Cochiobolus sativus was easily isolated from
symptomatic tissue placed under moist conditions. The mycelium of Bipolaris
sorokiniana had an olive colour, and when older, it had dark or black colour
(Figure 6).

More often, we found individual or group olive-brown conidiophores, and
large brown phragmoid (cross walls only in one direction) conidia borne
laterally and terminally on the conidiophore. Conidia were formed quickly and
were quite evident by their characteristic dark brown oval shape with thick
cross walls (Figure 7). They usually appeared within a few days at a room
temperature.
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Fig. 6 — Olive micelia on Fig. 7 — Conidiophores and conidia
nutrient agar of common root rot pathogen, C. sativus

In microscopic observations, 3—7 septata conida, from conidialen stadi-
um of Cochiobolus sativus, Drechslera sorokiniana (Syn. Bipolaris sonokinia-
na) were found. In more cases, conidia were with 5 to 6 septa, cylindrical with
oval point, with dimensions of 5—6 mm in width and 120—140 mm in
length, and had olivaceous colour (Figure 8).

Fig. 8 — Conidii from Drechslera sorokiniana

Leaves from filter paper, at temperature of 25°C, after 5 days showed the
presence of septic, granulated mycelia with olive color (Figure 9). On the plant
tissue the presence of conidiophores and conidia of Bipolaris sorokiniana was
also observed (Figure 10).

Pseudothecia with asci and ascospores from teleomorph Cochliobolus sa-
tivus, Pammel; King & Bakke, were found on barley straw from the previous
year, on some fields (Figure 11 and 12).

Ascospores are usually slight, septic and discoloured with the dimensions
of 6x320 mm and with 6 or 7 septate (Figure 13).
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Fig. 9 — Mycelium on PDA Fig. 10 — Conidiophores and conidia
& P - . - f p
from Cochliobolus sativus

Fig. 11 — Pseudothecia Fig. 12 — Cracking of pseudothecia and
releasing of ascospores

Fig. 13 — Ascospores
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DISCUSSION

Cochliobolus sativus (Ito and kurib.) Drechsl. ex Dastur Bipolaris soroki-
niana (Sacc in sorok.), the causal agent of spot blotch of barley (Hordeum vul-
gare) is a common foliar pathogen worldwide. It has a wide host range and it
is economically important for wheat (Marthre, 1982, Nutter et al.,
1985).

Diseased barley plants (Hordeum vulgare), were noticed in the areas of
Kumanovo, Bitola, Probistip, Skopje and Kochani at the beginning of March,
2006. The plants were highly infected, probably in the stage of germination,
dwarfed with necrotic leaves and with poorly developed root. A root rot collar
was noticed in some plants, which could be easily pulled out from the soil.
Plants infected in a latter developing stage became yellow from the top of the
leaf and many brown-olive oval shape lesions were noticed. Conidia from
B. sonokiniana were isolated from symptomatic lesions.

Pseudothecia with asci and ascospores from teleomorph Pammel; King &
Bakke were found on the barley straw from the previous year, in some fields.

Our results indicate the recesseity of monitoring and controlling the
barley plants in order to prevent the infections of Cochiobolus sativus, which
can occur in all stages, from early spring, before germination, untill the end of
the vegetation, .

In all observed barley fields, the symptoms of spot blotch of barley, were
present in the earliest phase of development, thus leading to a conclusion that
the disease came from the seed material or soil in which pathogen had spent
the winter.

Damages in the barley production during the mentioned years (from 2006
to 2009) were estimated to range from 30% tp 70% of yield losses.

Control and prevention

To reduce the infection in the barley fields, the most important practice is
to use healthy and certified seed material. Before use, seeds must be treated
with fungicide. If the infection already exists, as it was the case with our inve-
stigation in 2007, then it is necessary to treat the seeds with fungicide “propi-
conazol” in dosage of 0,5 I/ha, twice per season. With constant monitoring of
plants, along with treated seeds of barley, the reduction in percentage of the
infected grains could be detected next year.
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Pe3ume

Y npeoj Heaesbn meceua mapra 2006. roamHe perHcTpoBaHa je Gonect jeuma y
okonuHu Kymanosa, butoma, Npobuwruna, Cxomba m Kowana. Tepencka n nabopa-
TOPUJCKA MCITUTHBAKA 3apakeHor marepujana cy ypahena y nepwoay oa 2006. no
2009. roauue. AHanusom je yrepheHo aa cy OwbKe HajBepoBaTHMje OM/E 3apakeHe
jour y dhasm kaunjarba. KOHCTAaTOBAHE CY HUXOBA 3aKPHILAIOCT, NOKYTENOCT JIUCTOBA U
cnaba passujeHocT KopeHa. Koa Hexux OMibaka je 3abenexeHa rnojasa Tpyneku Npu-
3eMHOr Jiena crabna kao U muxosa ciaba sesa ca nowiorom, Koa dubaka Koje cy Ka-
CHHjE 3apakeHE HEKPO3a Ce MOjaBu/a MpBO HAa JAMCTOBHMA W MaHMdeCcTOBaHA je Nnpexo
MHOroOpOjHUX KaheHO MACIMHACTHX fera HerpasuIHoOr eaunconaHor obauka. M3
CUMTOMATUYHMX Mera ¢y M3/ABOjeHe KOHMAMje (uTonartoreHe ribuse Bipolaris soroki-
niana (Sacc.) Shoen.

[Tceynoreun je ca ackycuma M ackocriopuma teseMopduor craaujyma Cochliobo-
lus sativus Pammel; King & Bakke, nponaljene cy y ocraumma ciame jeuma oa rnper-
XOJIHE TOAMHE ca MCTe napuene y OJM3MHM napueie ca 3apaxeHuM Onbkama.
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