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Phylogenetic relationships and taxonomic characteristics of Pythium
spp. isolates in cereal fields of Fars Province

Z. Bolboli and R. Mostowfizadeh-Ghalamfarsa®’

(Received: 28.12.2014; Accepted: 10.10.2015)

Abstract

In order to investigate the Pythiumflora in cereal fields of Fars Province of Iran, During 2012-2013 soil from
cereal (rice, maize, barley and millet) fields in various parts of Fars Province (Arsanjan, Bajgah, Eqlid,
Jahrom, Kamfiruz, Kavar, Kazerun, Khorambid, Larestan, Mamsani Meymand, Naghsh-e-Rostam, Sepidan,
Surmag, Seydan, Sivand and Zarghan) were sampled. Thirteen Pythium species were identified based on
morphological, physiological and phylogenetic studies, including: Pythium adhaerens, P. amasculinum, P.
aphanidermatum, P. carolinianum, P. coloratum, P. dissotocum, P. diclinum, P. kashmirense, P. marsipium,
P. nunn, P. oligandrum, P. periplocumand Pythium sp. “hordeum”. P. adhaerens, P. carolinianum, P.
dissotocum, P. kashmirense, P. marsipium, P. nunn and Pythium sp. “hordeum” were new to Iran flora.
Pythiumsp. “hordeum” was considered as a new species.

Keywords: Oomycota, cereal, Internal transcribed spacer regions of rDNA (ITS), Fars
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Table 1. Characteristics of the isolates collected from the cereal fields in Fars Province.

Accession

1 Coordinates Matrix Date Location Isolate Species
number
P. adhaerense
30°16'.282"N . .
KP063120 053°13' 004"E Nursery bed of rice 2013 Arsanjan ArR1
P. amasculinum
30°03'.536"N . .
KP063121 052°07 511"E Barley field 2013 Sepidan SB1l-a
30°03'.502"N . .
KP063122 052°07' 144"E Barley field 2013 Sepidan SB2-2
P. aphanidermatum
29°44'114"N . .
052°35' 359"E Corn field 2013 Bajgah BC2
30°16'0.28"N . .
052°48' 171"E Corn field 2012 Eghlid EC1
29°57'.312"N . .
052°52' 711"E Corn field 2012 Jailan GC1
27°56'.712"N .
054°12' 187"E Barley field 2012 Jahrom GB1
29°37'.710"N .
KP063123 051°35' 375"E Corn field 2013 Kazerun KC3-3
30°00'.879"N .
KP063124 052°57' 829"E Paddy field 2012 Naghsh-e-Rostam NrR1
30°00'.499"N .
052°59' 041"E Paddy field 2012 Seydan SeR1
29°43'.619"N .
052°35'437"E Paddy field 2012 Sivand SR1
P. carolinianum
30°11'.405"N . .
KP063125 051°55' 125"E Corn field 2013 Mamsani MaC1
P. coloratum
30°16'.282"N . .
KP063126 053°13' 004"E Corn field 2012 Khorrambid KhC1
P. dissotocum
29°44'149"N . .
KP063128 052°35' 253"E Corn field 2013 Bajgah BC3
KP063129 29°37.710"N Corn field 2012 Kazerun KC3

051°35.375"E
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Table 1. Continued.

aalsl =\ J'}b

Accessmln Coordinates Matrix Date Location Isolate Species
number
P. dissotocum
29°81'.817"N .
KP063130 052°75' 611"E Corn field 2012 Zargan ZC2
29°82'.075"N .
052°75' 438"E Corn field 2012 Zargan ZC1
P. diclinum
29°57'.425"N . .
KP063127 052°52' 879"E Corn field 2012 Jailan GC2
P. kashmirense
28°03'.566"N .
KP063131 054°07' 317"E Barley field 2013 Larestan LB3
P. marsipium
29°92'.804"N Nursery bed of .
KP063132 053°28 120"E rice 2013 Arsanjan ArR3
30°12'.131"N . .
KP063133 052°27 453"E Paddy field 2013 Kamfiruz KmR8
P. nunn
29°43'.619"N .
KP063134 052°35' 437"E Corn field 2013 Surmaq SuC1
P. oligandrum
28°55'.152"N .
KP063135 053°17' 501"E Barley field 2013 Jahrom GB1
P. periplocum
30°12'.131"N . .
KP063136 052°27 453"E Paddy field 2013 Kamfiruz KMR8-3
P.sp . “hordeum”
KP063137 28°54'975'N Barley field 2012 Meymand Mb1-2

052°43'.907"E

1. Internal transcribed spacer (ITS)
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Table 2. Morphology of colony and growth rate (mm day™ ) of Pythium isolates on various media at 25 °C.

CMA HSA CA PDA MEA olis o
M G M G M G M G M G .
Cry 135 Cry 8 Cry <1 Cry 1266 Cry 6 ARrl P. adherence
Uni 22 Uni 27 Uni 29.5 Uni 16 Uni 17 SB2-2 P. amasculinum
Uni 33 Uni 31 Uni 28 Uni 30 Uni 30 KC3-3 P. aphanidermatum
Rad 215 Cry 25 Cry 2466 Ros 9.5 Cry 2133 MaC1 P. carolinianum
Uni 27.25 Uni 23.7 Uni 255 Uni 18 Uni 27.7 KhC1 P. coloratum
Rad 32 Uni 27 Uni 24.5 Uni 195  Uni 30.7 GC2 P. diclinum
Rad 29.7 Rad 2325 Uni 2425 Rad 19.75 Rad 29.5 Zc2 P. dissotocum
Uni 9 Ros 816 Ros 1375 Ros 135 Ros 8.5 LB3 P. kashmirense
Rad 37 Rad 275 Rad 3225 Rad 19.25 Rad 29 3R-1 P. marsipium
Rad 22 Cry 18 Rad 27.75 Rad 175 Str 18 Sucl P. nunn
Uni 18 Uni 17 Uni 16 Uni 19 Uni 21 KmR8-3 P. oligandrum
Uni 19 Rad 23 Uni 26 Ros 14 Ros 15 GB1 P. periplocum
Rad 1425 Str 2575 Cry 2575 Str 16,5 Cry 17 MB1-2 Pythiumsp. “hordeum”
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Figl. (A): Pythium aphanidermatum isolate KC3-3. Al: Toruloid sporangium, A2: Filamentous inflated
sporangium, A3: Aplerotic oospores, A4: Oogonium and antheridium, (Bar = 20 pm). (B): Pythium amasculinum
isolate SB2-2. B1 & B2: Hyphal swelling, B3: Ornamented oogonium, B4: Aplerotic oospore, (Bar = 20 um). (C):
Pythium carolinianum isolate MaC1. C1: Sporangium, C2: Sporangium with discharge tube, C3: Intercalary
hyphal swelling. C4: Sporangium, (Bar = 20 um). (D): Pythium coloratum isolate KhC1. D1: Antheridium (Bar =
20 um). D2: Aplerotic, thick wall oospore, (Bar = 20 um). D3: Filamentous slightly inflated sporangium, D4:
Zoospores & vesicle, (Bar =20 um).
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Fig 2. (E): Pythium dissotocum isolate ZC2. E1: Oospore & diclinous antheridium, E2: oogonium & monoclinous
antheridium, E3: Aplerotic oospore, (Bar = 20 um) E4 & E5: Filamentous not inflated sporangium, (Bar = 10
pum). E6: Zoospores & vesicle, (F): Pythium diclinum isolate GC2. F1: Filamentous not inflated sporangium, (Bar
= 10 pm). F2: Aplerotic oospore & intercalary oogonium, (Bar = 20 um). (G): Pythium adhaerens isolate ArR1.
G1 & G2: Filamentous not inflated sporangium with vesicle. (Bar = 10 um). (H) Pythium nunn isolate SuC1. H1:
Aplerotic oospore & diclinus, paragynus antheridium, H2: Oogonium & antheridium, (Bar = 20).
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Fig 3. (1): Pythium marsipium isolate KmR8. 11: Spherical sporangium, 12: Spherical sporangium with discharge
tube and cytoplasm in vesicle, 13: Oogonium & diclinus branching antheridia. 14: Aplerotic oospore, (Bar = 20
pm). (J): Pythium kashmirense isolate LB3. J1 & J2: Continuous sporangium, J3: Aplerotic oospore, J4:
Oogonium & antheridium, (Bar = 20 pum). (K): Pythium periplocum isolate KmR8-3. K1 & K2: Filamentous
inflated sporangium, K3: Ornamented oogonium with diclinous, paragynus antheridium, (An = antheridium)

K4: Aplerotic oospore, (Bar = 20 pm). (L): Pythium oligandrum isolate GB1. L1 & L3: Continuous sporangium,
L2 & L4: Ornamented oogonium & aplerotic oospore without anthreidium, (Bar = 20 um).
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Fig 4. Phylogeny of the Pythium spp. isolates in Fars province, together with 89 Pythium species based on the ITS
regions of the rDNA in neighbor-joining tree. The numbers at the branch points indicate the percentages of
bootstrap values >50.
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