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Identification of Armillaria species on different hosts from Iran
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Abstract. Thirty five isolates of Armillaria were obtained from 15 different host species in fruit orchards and

forest regions of Iran. In order to identify species, diploid and haploid cultures were paired with two or three

known haploid tester isolates from each intersterile group. Sexual compatibility was evaluated after 6 to 8 weeks

based on changes in morphology of haploid colonies from white, with aerial mycelium (Huffy) to brownish,

without aerial mycelium (crustose). Citrus aurantium and Abies alba were identified as new hosts of Armillaria

mellea; Carpinus betulus was identified as a new host of Armillaria gallica in Iran, which previously has been

reported from Serbia and Montenegro. Armillaria spp. isolated from Diospyros lotus, Carpinus betulus, and Alnus

subcordata, were not compatible with any tester strains. Diospyros lotus, Citrus aurantium, and Abies alba were

new hosts of Armillaria spp. from Iran.
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Introduction

Armillaria species were divided into two sections distinguished
by the presence or absence of a veil: annulate and exannulate
respectively (Singer 1986). These species are found in most
natural and exotic forests, in orchards and parks, throughout the
world, from north temperate coniferous to tropical forests. The
genus includes at least 36 species (Singer 1978; Watling er 4.
1991; Volk & Burdsall 1995). They cause an important disease
known as Armillaria root rot. The disease is well known to
plant pathologists due to substantial damage that it can cause in
natural forests, commercial forests plantation, and horticultural
crops and in agriculture where specifically cash crop plantations
are damaged (Hood ez al. 1991; Kile ez al. 1991).

Pairing tests based on sexual behaviour and 7 vitro somatic
compatibility of isolates of Armillaria have been widely used
to assess interspecific incompatibility in the genus Armillaria.
Haploid monosporous cultures exhibit white, fluffy colony
morphology. After compatible mating, the culture morphology
becomes crustose, which is characteristic of diploid mycelium.
Pairing tests have distinguished biological species in Europe,

America, and Australia (Korhonen 1978; Anderson & Ullrich
1979; Kile & Walting 1983; Guillaumin ezal. 1993). In Japan,
Terashita & Chuman (1989) recognized five biological species
of Armillaria from Galeola septentrionalis, an achlorophyllous
orchid. Six intersterility groups were recognized as distinct by
Matsushita ez al. (1996) using isozyme analysis in annulated
Armillaria spp., of which 5 species occur in Europe, 9 in
North America, and 5 in Australia. In exannulate Armillaria
spp.» 2 species have been reported in Europe and 1 in North
America (Guillaumin ez al. 1991). A. mellea was reported on
Corylus in some regions of Turkey (Sesli 2007).

In Iran, Armillaria is widely distributed throughout the
country and is a well known causal agent of root rot (Saber
1974). Armillaria root rot was reported in association with
many cultivated and forest tree species (Ershad 1995). Six
intersterility groups were recognized including A. mellea, A.
cepistipes, A. gallica, A. borealis, and Armillaria spp. as IISG5
and IISG6 (Asef et al. 2003).

The objective of this study was to determine the species of
Armillaria found on trees of fruit orchards and forest regions
in Iran.

*Corresponding author: e-mail: ar_dalili@yahoo.com



120

DALILIL, S.A.R. ¢/ al. — IDENTIFICATION OF Armillaria SPECIES ON DIFFERENT HOSTS FROM IRAN

Fig. 1. Compatible (A, B) and incompatible (C, D) reactions
and formation of black line in contact site of two incompati-
ble colonies of Armillaria mellea

Materials and Methods
Sampling and fungal isolation

The roots, bark, and wood of trees with mycelial fans,
rhizomorphs or basidiocarps of Armillaria, were collected from
various regions of Mazandaran, Golestan, East Azerbaijan,
and Esfahan, which are the main forestry and horticultural
provinces in Iran. Samples were taken from 15 different host
species. The infected tissues were sterilized in ethanol 96 % for
1 min, and small pieces from parts of the tissues were excised
and placed on plates of malt extract agar (20 g/l Malt extract,
16 g/l agar) amended with benomyl WP 50 (4 pg a.i./ml) and
streptomycin sulfate (100 pg/ml) added after autoclaving,
and incubated at 22+1 °C (Worrall 1991).

Compatibility tests

Compatibility tests for the Iranian diploid and haploid isolates
followed the Korhonen (1978) method, using known haploid
tester strains of Armillaria spp. Seven biological species were
used. Each isolate was paired with two or three different tester
strains of the known biological species. The haploid tester
strains of Armillaria, their hosts, and the geographic sources
are listed in Table 1.

Inoculum consisted of undifferentiated mycelium without
crusts or rhizomorphs. Mycelial plugs (3 mm diam) were
derived from the margin of a growing culture. Plugs of two
different pairs of isolates were placed side by side in each Petri
dish and each pairing was repeated twice. The plates with
diploid-haploid or haploid-haploid pairings were incubated

at 22+1 °C and the evaluation was made after 6-8 weeks.

Table 1. Species, hosts, geographic origin, and sources of haploid tester strains of Armillaria spp. used in compatibility tests

Species Isolate Number Substrate/host Geographic origin stra(i):ﬁ?:llber Source
A. borealis 617 Picea abies Loppi / Finland 99 68\4 Korhonen
A. borealis 659 Quercus castaneaefolia Mazandaran / Iran n, 2n Asef
A. cepistipes 624 Alnus sp. Tampere / Finland MB 79.23.1 Guillaumin
A. cepistipes 625 Acer platanus Helsinki / Finland MB 79.24.1 Guillaumin
A. gallica 639 Rubus fruticosus France ME 70.1.2 Guillaumin
A. gallica 660 Stump Mazandaran / Iran n, 2n Asef
A. mellea 627 Opuntia sp. Sicilia / Italy 87 085\10 Korhonen
A. mellea 628 unknown Sicilia / Ttaly 90 254\3 Korhonen
A. mellea 629 Mallus sp. Slovenia 90 260\1 Korhonen
A. ostoyae 634 Pinus sylvestris Lohja / Finland 99 088\3 Korhonen
A. ostoyae 636 Pinus sylvestris Nurmijurvi /Fi nland MC79.27.1 Guillaumin
A. sinapina 642 Larix kaempferi Hokkaido / Japan 96-7-1 Orta
A. sinapina 643 Larix kaempferi Hokkaido / Japan 96-7-2 Orta
A. tabescens 647 Quercus robur France MT 85.68.1 Guillaumin
A. tabescens 649 Quercus myrsinaefolia Ibaraki / Japan NT 1-9 Orta




MYCOLOGIA BALCANICA § (2008)

121

Table 2. Characteristics of identified Armillaria isolates from Iran, based on pairing tests

Isolate No. Source Host Localities Ploidity Species
Al Wood fragment Armeniaca vulgaris Lam. East-Azerbaijan (Azar Shahr) D* A. mellea
A2 Wood fragment Juglans regia L. East-Azerbaijan (Gogan) D A. mellea
A3 Wood fragment Amygdalus communis L. East-Azerbaijan (Azar Shahr) D A. mellea
A4 Wood fragment Juglans regia L. East-Azerbaijan (Azar Shahr) D A. mellea
A5 Wood fragment Pyrus communis L. East-Azerbaijan (Azar Shahr) D A. mellea
A6 Wood fragment Armeniaca vulgaris Lam. East-Azerbaijan (Kandovan) D A. mellea
A7 Mycelium Juglans regia L. East-Azerbaijan (Azar Shahr) D A. mellea
A8 Wood fragment Juglans regia L. East-Azerbaijan (Khosroshar) D A. mellea
A9 Wood fragment Juglans regia L. East-Azerbaijan (Oskoh) D A. mellea
Al0 Wood fragment Juglans regia L. East-Azerbaijan (Khosroshar)) D A. mellea
All Wood fragment Armeniaca vulgaris Lam. East-Azerbaijan (Oskoh) D A. mellea
Al12 Wood fragment Malus domestica Borkh. East-Azerbaijan (Kandovan) D A. mellea
Al3 Wood fragment Populus nigra L. East-Azerbaijan (Oskoh) D A. mellea
M1 Basidiocarp Fagus orientalis Lipsky Mazandaran (Behshar) N** A mellea
M2 Basidiocarp Citrus aurantium L. Mazandaran (Tonekabon) N A. mellea
M3 Basidiocarp Citrus aurantium L. Mazandaran (Tonekabon) N A. mellea
M4 Basidiocarp Citrus aurantium L. Mazandaran (Tonekabon) N A. mellea
M5 Wood fragment Carpinus betulus L. Mazandaran (Sari) D A. gallica
M6 Rhizomorph Fagus orientalis Lipsky Mazandaran (Neka) D A. gallica
M7 Rhizomorph Diospyros lotus L. Mazandaran (Neka) D Armillaria sp.
M8 Rhizomorph Quercus castaneifolia C.A. Mey. Mazandaran (Sari) D A. gallica
M9 Wood fragment Abies alba Mill. Mazandaran (Neka) D A. mellea
Mi11 Basidiocarp Parrotia persica C.A. Mey. Mazandaran (Neka) N A. mellea
Mi2 Basidiocarp Parrotia persica C.A. Mey. Mazandaran (Neka) N A. mellea
M13 Basidiocarp Parrotia persica C.A. Mey. Mazandaran (Neka)) N A. mellea
G1 Wood fragment Abnus subcordata C.A. Mey. Golestan (Gorgan) D Armillaria sp.
G2 Wood fragment Abnus subcordata C.A. Mey. Golestan (Gorgan) D Armillaria sp.
G3 Rhizomorph Carpinus betulus L. Golestan (Gorgan) D Armillaria sp.
El Wood fragment Platanus orientalis 1. Esfahan (Khomeini Shahr) D A. mellea
E2 Wood fragment Amygdalus communis L. Esfahan (Khomeini Shahr) D A. mellea
E3 Wood fragment Amygdalus communis L. Esfahan (Khomeini Shahr) D A. mellea
E4 Wood fragment Juglans regia L. Esfahan (Zarin Shahr) D A. mellea
E5 Wood fragment Juglans regia L. Esfahan (Zarin Shahr) D A. mellea
E6 Wood fragment Platanus orientalis 1. Esfahan (Zarin Shahr) D A. mellea

*D - Diploid; **N - Haploid

Results and Discussion

Thirty five isolates were obtained from 15 different host
species in East Azerbaijan (13 isolates), Esfahan (6), Golestan
(3), and Mazandaran (13) provinces. The majority of isolates
was paired with known tester strains and some of the isolates
displayed incompatible reactions (Fig. 1). An evaluation of
pairing tests and the results of pairing tests with known tester
strains are shown in Table 2.

In East Azerbaijan, Armeniaca vulgaris, Juglans regia,
Amygdalus communis, Pyrus communis, Malus domestica,
and Populus nigra were identified as hosts of A. mellea.
In Mazandaran, Fagus orientalis and Parrotia persica were
identified as hosts of A. mellea and Citrus aurantium and
Abies alba were identified as new hosts of A. mellea. Carpinus
betulus and Fagus orientalis were identified as hosts of A.
gallica. Carpinus betulus was reported as a new host plant for
A. gallica, in Iran. The fungus has been reported on C. betulus
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in Serbia and Montenegro (Keca ez al. 20006). Armillaria sp.
was collected from Diospyros lotus and it was not compatible
with any of the tester strains. Therefore, it was reported as
a new host for the genus Armillaria in Iran. In Esfahan,
Platanus orientalis, Amygdalus communis, Juglans regia, and
Platanus orientalis were identified as hosts for A. mellea. In
Golestan, three isolates of Armillaria spp. were obtained from
Alnus subcordata and Carpinus betulus which were not paired
with any of the tester strains.

Armillaria mellea was one the most commonly found
species, representing 77 % of all collections. The majority of
isolates of A. mellea was obtained from Armeniaca vulgaris and
Juglans regia in East Azerbaijan, Citrus aurantium and Parrotia
persica in Mazandaran, and Amygdalus communis, Juglans
regia, and Platanus orientalis in Estahan. Armillaria melea was
common in East Azerbaijan, Mazandaran, and Esfahan. These
were the most widespread species.

Armillaria gallicawas the second most commonly collected
species, constituting about 10 % of the collections. A. gallica
was the only isolate from the forest in Mazandaran. A. gallica
has been reported in Iran (Asef ez /. 2003), Europe (Korhonen
1978), North America (Anderson & Ulrich 1979), and Japan
(Ota et al. 1998). This was the second most commonly
collected species in Wisconsin found on angiosperms (Banik
et al. 1995).

Four isolates from three hosts Diospyros lotus, Alnus
subcordata, and Carpinus betulus were not compatible with
any of the tester strains. Definitive identification of the genus
Armillaria in Iran will require DNA-based tools.
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