Iranian Journal of Plant Protection Science Aol Saoals asls
Vol 48, No 2, Autumn & Winter 2017-2018 (295-305) o ) ’& N “’“
DOI: 10.22059/ijpps.2018.65560 (VAO-Y-0 (2) VWA (Lo 5 5l oF 8 lads FA 850

& MKl (5slow ole Paecilomyces formosus g B 58 b el cui b ig0g ! (bl
Sl 58 OT (quicr Jio Adgi SCol (w2 9 500 SBOL a0 (B 51 9 Ay LS50 4L
DR LT

iel,.é&g Q‘?Mgrém Cyan> gl ‘*r}é T gse,gd.g&“qluw;’ (M3
CJS ‘gf"l‘.‘b Guﬁ} 6}JJLZS wbz uﬁﬁ’ AL_S o})f ‘.:L“..»‘; J\:..’&a'b udhl.;f wl}.& dJLﬁ-ﬁ A.'.'..‘nj 6,.'5.} ‘5‘,:5.34") k3 K} Y
O‘ﬁ‘ «O\;ﬁnj) g‘_g)'J_gLiS @"}T E) ufa}yi 4&\5._5;0’ Q\AJ’LA A o.\m‘g}; g‘;ﬂ.:f«‘a. r_y\& QLE.:B;'J W}A g)‘.:.\b«' Y
OYR0/8/N 15 pdy b = VFRO/F/A il 5o 0 ,0)

©

B Qs e 3 S 238 o gens O gl (65 Wy b 53 e (Silem Sy diy DB Skl e (SIS (g )le
ol 43 5 15 P.fOrmMOSUS &8 55 S5k 5 (S5 p i Wllae plul 1,51 &5 ol Paecilomyces s 3 s bes o
03 Kb s gz e Povariofii 48 55 easasbis el o8 s, pbl GaislS S s Mg 5l eslitel b agh ol 5
i Sy algys g Lk S bl P fOrmosus £ 6 slalis 51 gslas 55 5 Lad (b S5BT cix ler slas (NCBD
ol Matl-2r165 , Matl-2f165 (slaph & S50 i K 5 Matl-l i3 ol Matl-1r224 , Matl-1f224 futs $5061
S 68 Cuia y w550 5l 45 PUTOIMOSUS 668 51 aslaom VY8 55 dimel od (sad g0 ) NS Ol Matl-2 ,asS
3 oz odal o 4y iy DB (15 5 BU 53 F 0 s s F S ) B s e el pl (T plsl Uy Juld
35 2 35 (Mo, VYY) wli V0 s s Matl-2 (usys £V/7) wlde 08 45 MatL-1 (doys £4/F) aldr 00 5 aoediys ks iS5
5 Bdd OBl (g Sysanbl 33 p shyls 45wl w5 Bl a3l el VS S S Sl o B g0 gk
R JP PR S pole (S0 Tl 5 s 4093 YO (glas 3 5 0 03l (S el e Y- L PDA S b g,

S ol gior Jadd 55 p s e GIOLE g cole ta IR AL

P.variotii  F56T Mat . Ji 5 5% 1 suls” sbaoslg

Identification of mating type idiomorphs in Paecilomyces formosus, the causal
agent of die-back disease in pistachio and some other hosts and investigation on the
possibility of in vitro sexual reproduction
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ABSTRACT

Pistachio die-back disease is an important disease in Iranian pistachio orchards. One of the most important fungal agents of
the disease is Paecilomyces which has been recently identified as P. formosus based on phylogenetic and physiologic
studies. In this study, four pairs of primers designed using mating type idiomorph sequences of P. variotii deposited in
GenBank (NCBI). Designed primers were tested in some isolates of P. formosus and finally two primer pairs including;
Mat1-1f224 and Mat1-1r224 for amplification of Matl-1 and Mat1-2f165 and Mat1-2r165 primers for amplification of
Mat1-2 idiomorphs were selected. Mating type idiomorphs were amplified in 124 isolates of P. formosus which have been
obtained from pistachio trees and eight other species including; Pistacia mutica, Punica granatum, Prunus amygdalus,
Caesalpinia gilliesii, Nerium oleander, Tamarix aphylla, Tamarix hispida, Haloxylon sp. and air of pistachio orchards. In 50
isolates (40.3%) Matl-1, in 59 isolates (47.6%) Matl-2 and in 15 isolates (12.1%) both idiomorphs were identified. 16
isolates from each mating type and three isolates which had both idiomorphs were selected and crossed in all of the possible
combinations on PDA culture medium and cultures were incubated at 25 °C in continuous dark condition. After eight
months, sexual reproduction was not observed in crosses.
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Table 1. Designed primers for amplification of
mating type idiomorphs in P. formosus isolates

Sequence (5'—3) ﬁ Primer
5-TGGAAGAGTTGCTCCGCTAT-3' F matl-1f18:
5'-GGTCTCAACTTCCCTTCACG-3' R matl-1r18:
5'-GGAAGAGTTGCTCCGCTATC-3' F matl-1f22:
5'-GGTCTCAACTTCCCTTCACG-3' R matl-1r22¢
5-TATTGTCAAAGCAGCGCATC-3' F matl-2f18¢
5-TGCTTGCGTTTTATCTGCTC-3' R matl-2r18¢
5'-GCATCCCGAGTTTCATAACAA-3' F matl-2f16:
5-TGCTTGCGTTTTATCTGCTC-3' R matl-2r16:
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Figure 1. Crosses between isolates from different
mating types, eight months after crossing on PDA
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Table 2. Tested isolates and result of mating type idiomorph determination

Mat Host City Isolate  No. Mat Host City Isolate  No.
Mat1-2 Pistachio Ardakan Pf382 63 Mat1-1 Pistachio ~ Bahreman Pf 104 1
Mat1-1 Tamarisk Damghan Pf385 64 Mat1-1 Pistachio ~ Bahreman  Pf 106 2
Mat1-1 Pomegranate Bahreman Pf388 65 Mat1-2 Pistachio  Bahreman  Pf107 3
Mat1-1 Tamarisk Bahreman Pf389 66 Matl-1, Matl-2 Pistachio  Bahreman Pf108 4
Mat1-1 Tamarisk Bahreman Pf390 67 Matl-1, Matl-2 Pistachio = Bahreman Pf 109 5
Mat1-1 Tamarisk Bahreman Pf391 68 Matl-1 Pistachio ~ Bahreman  Pf111 6
Mat1-2 Pistachio Rafsanjan Pf396 69 Mat1-1 Pistachio  Bahreman  Pf117 7
Mat1-1 Pomegranate Rafsanjan Pf402 70 Matl-1, Matl-2 Pistachio  Rafsanjan Pf 124 8
Mat1-2 Baneh Shahr-e Babak  Pf 407 71 Mat1-1 Pistachio Rafsanjan Pf 126 9
Mat1-2 Baneh Shahr-e Babak Pf410 72  Matl-1, Matl-2  Pistachio  Rafsanjan ~ Pf128 10
Mat1-2 Oleander Meybod Pf424 73 Mat1-1 Pistachio  Rafsanjan ~ Pf130 11
Mat1-1 Pistachio Ardakan Pf433 74 Mat1-2 Pistachio Sirjan Pf140 12
Mat1-2 Pistachio Ardakan Pf436 75 Mat1-1 Pistachio Sirjan Pf156 13
Mat1-2 Pistachio Ardakan Pf442 76 Mat1-2 Pistachio Sirjan Pf157 14
Mat1-1 Pistachio Ardakan Pf443 77 Mat1-2 Pistachio Sirjan Pf163 15
Mat1-1 Pistachio Ardakan Pf444 78 Matl-1, Matl-2  Pistachio Sirjan Pf173 16
Mat1-2 Pistachio Ardakan Pf446 79 Mat1-1 Pistachio Sirjan pf187 17
Mat1-1 Pistachio Ardakan Pf450 80 Matl-1, Matl-2  Pistachio Sirjan Pf195 18
Mat1-1 Pistachio Ardakan Pf452 81 Matl-1, Matl-2  Pistachio Sirjan Pf222 19
Mat1-1 Tamarisk Ardakan Pf455 82 Mat1-2 Pistachio Naein Pf233 20
Mat1-1 Pistachio Ardakan Pf462 83 Mat1-2 Pistachio Ardestan Pf235 21
Mat1-2 Pistachio Ardakan Pf469 84 Mat1-1 Pistachio Ardestan pPf237 22
Mat1-2 Pistachio Abarkooh Pf472 85 Mat1-2 Pistachio Ardestan Pf238 23
Mat1-2 Pistachio Abarkooh Pf473 86 Mat1-2 Pistachio Ardestan Pf239 24

Matl-1, Matl-2  Pomegranate Abarkooh Pf475 87 Matl-1, Matl-2  Pistachio Ardestan Pf241 25
Mat1-1 Pistachio Abarkooh Pf480 88 Mat1-2 Pistachio Kashan Pf244 26
Mat1-2 Pistachio Abarkooh Pf481 89 Matl-1, Matl-2  Pistachio Qom Pf250 27

Mat1-1, Mat1-2 Pistachio Abarkooh Pf486 90 Mat1-2 Pistachio Qom Pf253 28
Mat1-2 Pistachio Abarkooh pPf488 91 Mat1-1 Pistachio Saveh Pf263 29
Mat1-2 Pistachio Dehshir Pf489 92 Mat1-1 Pistachio Saveh Pf265 30
Mat1-2 Almond Yazd Pf492 93 Mat1-2 Pistachio Mamuniyeh Pf282 31
Mat1-1 Pistachio Marvast Pf496 94 Matl-1, Matl-2 Pistachio Mamuniyeh Pf283 32

Matl-1, Mat1-2 Pistachio Marvast Pf499 95 Mat1-2 Pistachio Mamuniyeh Pf285 33
Mat1-1 Pistachio Khatam Pf512 96 Mat1-2 Pistachio Saveh Pf288 34
Mat1-1 Pistachio Shahr-e Babak  Pf515 97 Mat1-2 Pistachio  Buin Zahra  Pf292 35
Mat1-2 Pistachio Shahr-e Babak  Pf518 98 Mat1-2 Pistachio  Buin Zahra Pf293 36
Mat1-1 Pistachio Shahr-e Babak  Pf521 99 Mat1-1 Pistachio  Buin Zahra Pf294 37
Mat1-2 Pistachio Shahr-e Babak  Pf539 100 Mat1-1 Pistachio  Buin Zahra  Pf297 38
Mat1-1 Pistachio Bahreman Pf559 101 Mat1-2 Pistachio  Buin Zahra  Pf298 39
Mat1-2 Pistachio Zarand Pf583 102 Mat1-1 Pistachio  Buin Zahra Pf299 40
Mat1-2 Pistachio Zarand Pf586 103 Mat1-1 Pistachio Eyvanki Pf303 41
Mat1-2 Pistachio Zarand Pf601 104 Mat1-2 Pistachio Eyvanki Pf310 42
Mat1-2 Pistachio Zarand Pf613 105 Mat1-2 Pistachio Eyvanki Pf311 43
Mat1-2 Pistachio Zarand Pf623 106 Mat1-1 Pistachio Eyvanki Pf316 44
Mat1-2 Pistachio Zarand Pf628 107 Matl-1, Matl-2  Pistachio Damghan Pf317 45
Mat1-2 Pistachio Kerman Pf659 108 Matl-1, Matl-2 Pistachio Damghan Pf326 46
Mat1-1 Pistachio Kerman Pf681 109 Mat1-2 Pistachio Damghan Pf328 47
Mat1-2 Pistachio Kerman Pf685 110 Mat1-2 Pistachio Damghan Pf330 48
Mat1-2 Pistachio Kerman Pf694 111 Mat1-2 Pistachio Damghan Pf334 49
Mat1-2 Pistachio Kerman Pf701 112 Mat1-2 Pistachio Damghan Pf336 50
Mat1-1 Haloxylon Rafsanjan Pf728 113 Mat1-2 Pistachio Damghan Pf338 51
Mat1-1 Lebbeck Rafsanjan Pf731 114 Mat1-1 Pistachio Damghan Pf341 52
Mat1-1 Pomegranate Rafsanjan Pf735 115 Mat1-2 Pistachio Damghan Pf344 53
Mat1-1 Air Rafsanjan Pf764 116 Mat1-2 Pistachio Damghan Pf345 54
Mat1-2 Tamarisk Ferdows Pf774 117 Mat1-2 Pistachio Damghan Pf346 55
Mat1-2 Almond Ferdows Pf780 118 Mat1-1 Pistachio Damghan Pf362 56
Mat1-2 Pistachio Gonabad Pf784 119 Mat1-1 Pistachio Damghan Pf367 57
Mat1-1 Haloxylon Gonabad Pf786 120 Mat1-2 Pistachio ~ Damghan Pf368 58
Mat1-2 Pistachio Feyz Abad Pf790 121 Mat1-1 Pistachio Damghan Pf371 59
Mat1-1 Tamarisk Deyhuk Pf797 122 Mat1-2 Pistachio Damghan Pf376 60
Mat1-1 Air Rafsanjan Pfg801 123 Mat1-1 Pistachio Damghan Pf377 61
Mat1-1 Air Rafsanjan Pf804 124 Mat1-1 Pistachio Ardakan Pf381 62
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Figure 2. Amplification and separation of mating type idiomorphs in P. formosus isolates, left to right respectively are;
Pf111, Pf299, Pf316, Pf681, M (Gene ruler 100 bp DNA ladder), Pf282, Pf334, Pf446 and Pf469 in 1% agarose gel
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