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ABSTRACT

During survey of rice fields in Fars and Khuzestan provinces at mature grain stage, 42 seed samples were collected.
Fusarium isolates were obtained from these samples by planting seeds on selective Fusarium medium (Pepton-PCNB-Agar,
PPA) by two methods i.e.; surface sterilization by sodium hypochlorite (NaCIO 1%) and without disinfection. Cultivated
samples were kept in incubator at 25+1° C and intermittent light (12 hours of light and 12 hours of darkness).
Morphological identification of 26 purified Fusarium isolates was performed on the WA, PDA, CLA and SNA.
Phylogenetic relationships of 18 isolates on the basis of TEF1-a gene region and 1TS1-5.8S-ITS2 region sequences were
investigated. The results revealed that Fusarium isolates belonged to two species complexes FIESC (Fusarium incarnatum-
equiseti species complex, 50%) and GFSC (Gibberella fujikuroi species complex, 46%). Fusarium fujikuroi species in Fars
and F. semitectum species in Khuzestan were most frequent. Two species F. fujikuroi and F. andiyazi belonging to the
GFSC species complex were identified in two separate clades in phylogentic tree based on TEF1-a. On the basis of TEF1-a
gene, F. merismoides was not identified, but the ITS region sequence was identified as Fusicolla acetilerea and
differentiated this species from Fusarium species in the phylogenetic tree.
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Table 1. Frequency of rice seedborne Fusarium in Fars and Khuzestan provinces

No. of No. of Infected Detection F. fujikuroi  F.semitectum F.andyazi Fusicolla acetilerea
seed isolates seed samples levels (%) (%) (%) (%)
samples (%) (%)
Fars 16 16 31.25 0-14 68.75 25 - 6.25
Khuzestan 26 10 26.9 0-5 10 80 10 -
Total 42 26 28.6 46.1 46.1 3.9 3.9
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Figure 1. Phylogenetic tree inferred from maximum likelihood analysis of the partial sequences of TEF-1 « gene. The
scale bar shows 0.05 substitutions per site and bootstrap supports values from 1000 replicates shown at node. Only
bootstrap support values of 50% or above are shown. The tree was rooted to Trichoderma harzianum. Sequences with
species name and accession number are obtained from GenBank.
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Table 2. Characterization of Fusarium isolates recovered from rice seeds on panicle in Fars and Khuzestan provinces,
included in phylogenetic analyses

: . NCBI GenBank accession GenBank accession
Species Isolate Location Host Identities% No. EF-1 & No. ITS
VKF2 Fars rice seed 99-100 KY564222 -
VKF3 Fars rice seed 99-100 KY564223 -
VKF4 Fars rice seed 99-100 KY564224 -
VKF10 Fars rice seed 99-100 KY564225 -
Fusarium fujikuroi VKF11 Fars rice seed 99-100 KY564226 -
VKF12 Fars rice seed 99-100 KY564227 -
VKF14 Fars rice seed 99-100 KY564228 -
VKF15 Fars rice seed 100 - MG732920
VKF26 Khuzestan rice seed 99-100 KY564232 -
F. verticillioides VKF18 Khuzestan rice seed 100 KY575978 MG732921
F. proliferatum VKF19 Khuzestan rice seed 100 KY575979 -
F. andyazi VKF21 Khuzestan rice seed 96-99 KY564229 MG732922
VKF1 Fars rice seed 95-99 KY575981 -
VKF6 Fars rice seed 99-100 - MG732919
VKF7 Fars rice seed 97-99 KY575982 -
. VKF22 Khuzestan rice seed 99 KY564230 -
F. semitectum VKF23 Khuzestan rice seed 98-99 KY575983 -
VKF25 Khuzestan rice seed 98 KY564231 -
VKF28 Khuzestan rice seed 99-100 KY575984 MG732923
VKF29 Khuzestan rice seed 98 KY564233 -
Fusicolla acetilerea VKF5 Fars rice seed 100 - MG256500
7ALH Nepal rice seed 99-100 FN252407 -
F259 India rice 99-100 KP009974 -
M1150 Italy rice seed 99-100 JN092354 -
Augusto2 Italy rice 99-100 KC121068 -
CBS 221.76 Taiwan rice 99-100 AB725605 -
F. fujikuroi M3096 Italy rice seed 99-100 JN092356 -
PRC 2a Philippines rice 99-100 JF699624 -
S6S Italy rice 99-100 GQ848527 -
F13 Iran rice 99-100 - JQ363720.1
LrBF9 China red spider lily 99-100 - MG543727.1
PUF022 China - 99-100 - HQ165925.1
NRRL 52719 - - 99-100 JF740801 -
LMSA 1.09.147 France wheat seed 99-100 JF278607 -
F. proliferatum NRRL 31071 Canada wheat 99-100 AF291058 -
CBS 131570 Iran wheat 99-100 JX118976
PO1 Italy maize kernels 99-100 - EU151487.1
F. thapsinum M-3790 USA - 99-100 - EF152433.1
Lb2 Philippines rice 98-99 JF715935 -
F714 Spain wheat 98-99 KF962952 -
UOMS45 India sorghum seed 98-99 JX971224 -
F670 Spain wheat 98-99 KF962951 -
F767 Spain wheat 99-100 KF962948 -
: E87 Italy rice 99-100 JN092338 -
F. incarnatum/ F745 Spain wheat 99-100 KF962947 -
equiseti species NRRL 52719 France wheat seed 99-100 JF740801 -
complex LMSA 1.09.147 France wheat seed 99-100 JF278607 -
NRRL 31071 USA wheat pathogen 99-100 AF291058 -
CBS 131570 USA wheat pathogen 99-100 JX118976 -
GIBI221 Colombia plant 99-100 - KX965656.1
ASU3 Egypt - 99-100 - KT587650.1
GIBI221 Colombia plant 99-100 - KX965656.1
F. equiseti HS3 China wheat 99-100 - KY426410.1
35 ALH China rice seed 99-100 FN179341 -
31 ALH China rice seed 99-100 FN179345 -
F. verticillioides NRRL22172 Germany maize 99-100 AF160262 -
VP2 Italy maize kernels 99-100 - EU151483.1
NOVb1 Italy maize kernels 99-100 - EU151476.1
30ALH France wheat seed 99-100 FN252387 -
S09-8 Italy rice 99-100 HM243238 -
F. andiyazi RF258 South Korea rice stem 99-100 KT257545 -
' CBS strain 134430 - - 99-100 KC954401 KC954400.1
4647 Spain - 99-100 - GU205409.1
IR-1Sm-1-1-3 South Korea plant 99-100 - KP017770.1
F. oxysporum KP10 Lithuania pinus - - DQ093759.1
F. merismoides var. Spain
acetilereum F-223,908 - 99-100 - EU860058.1
F. merismoides F-167,589 Spain - 99-100 - EU860060.1
var. violaceum F-254,178 Spain - 99-100 - EU860059.1
Fusicolla violacea  CBS 634.76; BBA 62461 Iran San Jose scale 99-100 - NR_137617.1
BBA 63789 Japan Polluted soil 99-100 - NR_111603.1
TVD_Fungal-Culture22 ~ Canada Sr?]?zdo(stgggfg 99-100 - KF494020.1
Fusicollaacetilerea  v/p pyngal-Culture20  Canada Sr?]’l‘zdoggrzz?g 99-100 - KF494018.1
sand (tomato
TVD_Fungal-Culture19 Canada rhizosphere) 99-100 KF494017.1
Fusicolla sp. BCCM/IHEM 2040 Belgium water 99-100 - KJ125529.1
gg‘;ﬁj&ma BL3-7 Iran rice - FJ618590 -
. CBS 180.74 - - - - AY566996.1
Sarocladium oryzae CBS 36175 - - - - AY566993.1
Bipolaris victoriae CBS 327.64 USA Barley - - NR_147489.1
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Figure 2. Fusarium andiyazi: a) Colony after 8 days on PDA, b—c) Macroconidia, microconidia, phialide and
pseudochlamydospores on CLA (Bar = 10 pm).
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Figure 3. Phylogenetic tree inferred from Neighbor-joining analysis of the ITS1-5.8S-1TS2 rDNA sequences. The
scale bar shows 0.05 substitutions per site and bootstrap supports values from 1000 replicates shown at node. Only

bootstrap support values of 50% or above are shown. The tree was rooted to Bipolaris victoriae. Sequences with
species name and accession number are obtained from GenBank.
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Figure 4. Fusicolla acetilerea: a-b) Colony after 16 days on PDA (surface and reverse of colony, respectively), c)
Conidiophore, phialide, and d. Macroconidia on PDA (Bar = 10 um).
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