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Identification of fungal causal agents of pine trees die back in Kermanshah province
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ABSTRACT

During, 2015-2016 a general survey was conducted in Kermanshah province (west of Iran) in order to identify the
fungi implicated in the dieback of pine trees. A sum of 169 fungal isolates was obtained from pine trees showing
dieback symptoms. The most frequent species associated with pine trees were different species of Aspergilus (41
isolates), different species of Penicilium (25 isolates), Microsphaeropsis olivacea (16 isolates), Trichoderma
harzianum (15 isolates), Rhizopus (15 isolates), Paecilomyces variotii (nine isolates), Microsphaeropsis protea (eight
isolates), Neoscytalidium dimidiatum (eight isolates), Eupenicillium (eight isolates), Kalmusia variispora (seven
isolates), Cladosporium sphaerospermum (six isolates), Pithomyces sp. (six isolates) and Alternaria sp. (five
isolates). Pathogenicity tests were carried out to determine the role of these species on detached. In pathogenicity
tests under laboratory conditions, just isolates of M. olivacea, M. protea and K. variispora could infect inoculated
branches at 25°C. Three isolates from each species were used for pathogenicity tests on two-year-old pine seedlings.
A month after inoculation, symptoms developed as canker. Pathogens were re-isolated from all inoculated plants after
observation of symptoms, thus completing Koch's postulates. This is the first report of M. olivacea, M. protea and K.
variispora as the causal agents of pine decline in Iran.
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Table 1. Sources, date of collection and GPS information in this study

Collection date Location Latitude  Longitude Ele(vri;mn K variis,porapathl\c/)l?f):lcft::ngl N olivaceas
14/1/1394  North park 7806°38  6763°69 1331 + + +
15/2/1394 Besat park 0898°37  0108°69 1436 + - +
15/2/1394  Delgoshah 7196°37  0994°68 1439 - + +
10/3/1394 Beheshte zahra 27’99"37 10’20"69 1362 - + +
8/4/1394 Laleh park 9496°37  9391°68 1446 - . +
26/5/1394 Shahed park 1303°38  4839°69 1314 + + +
15/6/1394  West park 1607°38  2656°69 1337 . . +
2/7/1394 Emam-khomeini avenue 36’00"38 34’27"69 1337 + - +
17/71394  Azadegan 5696°37  6678°69 1469 + + +
17/7/11394 Kamarbandi 6796°37 69 68° 64 1488 - - +
23/8/1394  Bisetun 8703°38  4878°69 1326 - - +
11/9/1394 Shahrdari 0898°37 14 08°69 1423 - - +
2/10/1394 Razi University 2707°38  5843°69 1345 + + +

26/11/1394  Shirin park 5898°37 03 96°68 1426 - + +
19/12/1394 Terminale kaveh 8803°38  0162°69 1323 + + +
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Table 2. Blast results of pathogenic fungi of pine trees in this study

. Accession  Acc.noother  Max  Total  Query cover Identity

Species Code number author score  score (%) E-value (%)
Microsphaeropsis olivacea MiOI1  KY463687 KP641139.1 900 900 99 0.0 100
Microsphaeropsis olivacea MiOI2 KY463688 KP641139.1 850 850 99 0.0 100
Microsphaeropsis olivacea MiOl4  KY463689  KX611000.1 888 888 96 0.0 100
Microsphaeropsis olivacea MiOI5 KY463690 KP641139.1 852 852 99 0.0 100
Microsphaeropsis olivacea MiOl6  KY463691 KP641139.1 860 860 84 0.0 100
Microsphaeropsis olivacea MiOI7  KY463692 KP641139.1 887 887 82 0.0 100
Microsphaeropsis olivacea MiOI8 KY463693 KP641139.1 891 891 99 0.0 100
Microsphaeropsis protea MiPrl KY463694 JN712495.1 791 791 85 0.0 99
Kalmusia variispora CavVal MF627603 KY783414.1 972 972 85 0.0 99
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Figure 1. Grouping of isolates of Microsphaeropsis olivacea (MiOl), Microsphaeropsis protea (MiPr) and Kalmusia
variispora (KaVa), based on the average of canker diameter created on pine detached branch, with a mycelium plug
of each isolate
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Figure 2. Canker caused by Kalmusia variispora on pine detached stem (A), canker caused by Microsphaeropsis
olivacea on pine detached stem (B), canker caused by Microsphaeropsis protea on pine detached stem (C), control
(D), canker caused by Microsphaeropsis olivacea on two years old pine seedlings after 3 month (E), Canker caused

by Kalmusia variispora on two years old pine seedlings after 3 month (F), canker caused by Microsphaeropsis protea
on two years old pine seedlings after 3 month (G), control (H).
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Figure 3. Morphological characteristics of pathogens: Kalmusia variispora: Colony on PDA after one week (A), Pycnidium
(B), Pycnidiospores (C), Microsphaeropsis olivacea: Colony on PDA after one week (D), Pycnidium (E), Pycnidiospores
(F), Microsphaeropsis protea: Colony on PDA after one week (G), Pycnidium (H), Pycnidiospores (1). Scale= 10 um
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Figure 4. Neighbor joining phylogram generated in Mega from the alignment of 12 combined ITS1, 5.8S subunit, and
ITS2 regions of the genomic ribosomal RNA sequences of the pathogenic fungi obtained from pine trees, using the
Kimura 2 parameter model with complete deletion gap handling and 1000-replication bootstrapping. The shapes refer
to the isolates from Iran.
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