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The pathogen isolation, identification and Physiological properties of peanut crown rot in Liaoning Province
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University, Daging 163319, China )
Abstract: The purpose of this study was to identify the pathogens of peanut crown rot in Liaoning Province.
The pathogens were isolated by tissue isolation method and verified by Koch 's rule. Then the colony, mycelium and
spore morphology of the pathogen were observed. The results showed that the strain exhibited circular colony growth
with neat edges, white fluffy mycelia featuring septa and branching, and black spherical conidia. Based on multi-
gene phylogenetic analysis of ITS, CAL, and Tub2 partial sequences, the pathogen causing peanut crown rot in Lia-
oning Province was identified as “Aspergillus niger”. In addition, the Physiological properties of the pathogen were
tested. The results showed that the optimum growth temperature of the pathogen was 35°C, the optimum growth pH
was 5, the optimum growth carbon and nitrogen sources were lactose and tryptone, and the lethal temperature was
60°C.
Key words: peanut crown rot; morphological characterization; Aspergillus niger; phylogenetic analysis; phys-
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Table 1 Information of species and registration number

of gene bank for phylogenetic analysis

itk gy RIS
Strain Code GenBank accession numbers
CAL Tub2

Aspergillus niger PF6 PP035548 ORS514173
A. niger G1401 0P646333 0P646314

A. niger PW3464 LC774534 LC774552

A. foetidus CBS 121.28 FJ491694 FJ491690

A. welwitschiae CBS 139.54 KC480196 FJ629291
A. luchuensis KACC 46772 JX500071 JX500062
A. tubingensis NRRL 4875 EF661151 EF661086
A. carbonarius CBS 616.75 FN594544 FJ629276
A. oerlinghausenensis ~ CBS 139183 KT359605 KT359603
A. neoindicus NRRL 6134 EF669574 EF669532
A. felis CBS 130245 JX021715 JX021700

A. allahabadit NRRL 4539 EF669559 EF669531
A. carneus NRRL 527 EF669569 EF669529

A. brevipes NRRL 2439 EF669881 EF669812

A. niveus NRRL 5505 EF669573 EF669528

A. unilateralis NRRL 577 EF669923 EF669852
A. waksmanii NRRL 179 EF669863 EF669794
A. duricaulis NRRL 4021 EF669897 EF669827
A. janus NRRL 1787 EF669536 EU014076

A. longivesica NRRL 5215 EF669917 EF669847
A. pseudoterreus NRRL 4017 EF669556 EF669523
A. flaschentraegeri NRRL 5042 EF652130 EF652113
A. pseudotamarii NRRL 25517  EF661521 EF661477
A. clavatonanicus NRRL 4741 EF669912 EF669842
A. giganteus NRRL 10 EF669857 EF669789
A. lentulus NRRL 35552  EF669895 EF669825

A. subnutans CBS 129386  KX528455  KX528454
A. wyomingensis CCF 4417 HF933397 HF933359
A. viridinutans NRRL 4365 EF661266 EF661252
A. dimorphicus NRRL 3650 EF652135 EF652111
A. caelatus NRRL 25528  EF661522 EF661470

A. bombycts NRRL 26010  AY017594  AY017547

A. parasiticus NRRL 502 EF661516 EF661481
A. tamarii NRRL 20818  AY017587  AY017540

A. robustus NRRL 6362 EF661127 EU014101

A. lanuginosus NRRL 4610 EF669562 EU014080
A. polyporicola NRRL 32683  EF669553 EU014088
A. brunneouniseriatus NRRL 4273 EF652138 EF652123
A. pseudonomiae NRRL 3353 EF661529 EF661495
A. conversis CCF 4190 HF933387 HF933363
Penicillium oregonense ~ CBS 129775 KF303640 KF303623
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Note: A: Field symptoms; B: Inoculation symptoms
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Fig. 1 Symptoms of peanut crown rot
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Note: A, B: Morphology of pathogenic colonies; C, D: Morphology of pathogenic spores; E, F: Morphology of pathogenic hyphae
B2 mERERSHE
Fig. 2 Morphological characteristics of the pathogen
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1 . M: DNA2000 marker; 1: B —twbulin ¥ 5 ( 5| ¥ B2a/Bi2b);

2: Calmodulin FF51 (5% CMD5/CMD6)
Note: M: DNA2000 marker; 1: B—tubulin sequence (primers Bt2a/Bt2b);
2: Calmodulin sequence (primers CMD5/CMD6)
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Fig. 3 Electrophoresis of PCR—amplified products of mul-

tiple genes from the peanut crown rot pathogen
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Fig. 4 Phylogenetic tree of the pathogen based on concatenated gene sequences
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Fig. 5 Colony growth of the pathogen at different temperatures
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Fig. 6 Growth response of the pathogen to different carbon sources
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Fig. 7 Growth response of the pathogen to different nitrogen sources
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Fig. 8 Growth response of the pathogen mycelium to varying pH conditions
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Fig. 9 Lethal temperature of pathogen
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