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Isolation and identification of leaf spot disease pathogen of Chenopodium

quinoa in Sichuan
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Abstract: The pathogenic bacteria of Chenopodium quinoa leaf spot disease in Sichuan were screened and identified to
provide theoretical basis for subsequent development of biological control agents. The plants infected with C. quinoa leaf spot
disease were collected from Jintang, Shiling and Xichang planting bases in Chengdu. The strains were isolated by tissue isola-
tion and plate purification, and the pathogenic bacteria were determined according to Koch’ s postulates. The pathogenic
strains were further cultivated, and its DNA was extracted. The universal primers of rtDNA-ITS and 16S rDNA were used for
PCR amplification and sequencing, and the sequencing results were compared by BLAST. In addition, MEGA 4.0 was used to
build phylogenetic trees. The results showed that the isolated and screened two strains SCCDP-2 and SCCDP-4 could cause the
occurrence of C. quinoa leaf spot disease in Sichuan, and the two strains were identified as Pantoea agglomerans.
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Fig.1 Disease circumstance of Chenopodium quinoa in field

a: LI IR TR ( Rhodotorula mucilaginosa) ;b BENZ B ( Pantoea agglomerans) ;¢ WK ZFHUFF & ( Bacillus cereus) 5d : L AZ 1 ( Pantoea agglom-
erans) ye: Wi % F AT ( Bacillus subtilis ) 5 2488 B ( Schizophyllum commune strain) ;g B K ZEFF 1 ( Bacillus megaterium)
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Fig.2 Plate streaking results of single colonies

23 HRMERE

BCTl 1~ 7 5 TR bk 09 T W O 422 i fedt B 2 22 ot
ho SRR, PKEAK CHIR) M5 1.3.5.6,
7 PTEAREERD 10 d J5 AR DR BE & 2L (K] 3a &
3b)., MK 3c & 3d AT, H %50 2 .4 IR RAE
PAERE 10 d 5, AR A A, B & 3e K] 3f AT
UL S5 2 4 TR BREERD 15 d 5, AR B A
ARBA SN B RIFHE 2 O BB 6 iR
95 R 2 4 W TR AR EEFR AR JS , B i R b 4y
B alAb I T, 2% 21 5 K TR AR AR DL TR SRR
(Bl 3¢ . 3h) , HEH 3 IEFIRE 025 R —2,
P B ARAR NG 2 BRFE 27 0 B 995 BOR 1E 43 5 44 8
SCCDP-2 SCCDP-4,

24 ESFETE

# SCCDP-2 . SCCDP-4 BU # 7 LB [# {43553
JE LR 3R R A IR L5 TR 9 (9 REAE () A 2o I
BEWLEE R L ASRHIE, B 4a ATIL, 4224 h
REE AR Wk B A6, 0 HR W %
B 48 h 5, WIEPI AT, HAAF2~3 mm,
TR T A, 7E SR AT R R B 5 5Ok (&
4b) 5 B HUBE (x 100 ) MR 45 1 B, B R 2 LA
R, R H(1.0~2.5) pmx(0.5~1.0) pm, TH
2225 (B de) s 22 QYA 25 R IR, WV 2 B
AT AEMEE (B 4d) , 456 RIR W 545 115
tf,SCCDP-2 SCCDP-4 iX 2 #k BUis I 1B 25 2 5F
fES AR —32K .,



JBELAGE < DU 1] i DX B A e B i SR 1) 20 B M 63

a: %54 1.3.5.6.7 SRR 10 d;b: TRHEKIER 10 dse: 55 0 2 SRR 10 d;d: 450 4 STEHIZF 10 d;e. 450 2 SRR
15 dsf: 405 0 4 SRRIER 15 d;g: 550 2 SERBREEIEI h 450 4 SHERPEER R,

B3 HmitlEsER

Fig.3 Testing result of pathogenicity
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Fig.4 Morphological and microscopic observation of Chenopodium quinoa pathogenic bacteria( SCCDP-4)
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CCACGATACAAGTGGTAGCGCCCTCCCGAAGGTTAAGCTACCTACTTCTTTTGCAACCCACTCCCATGGTGTGACGG
GCGGTGTGTACAAGGCCCGGGAACGTATTCACCGTGGCATTCTGATCCACGATTACTAGCGATTCCGACTTCA
CGGAGTCGAGTTGCAGACTCCGATCCGGACTACGACGCACTTTATGAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCTTTG
TATGCGCCATTGTAGCACGTGTGTAGCCCTACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCGGTTTA
TCACCGGCAGTCTCCTTTGAGTTCCCGACCGAATCGCTGGCAACAAAGGATAAGGGTTGCGCTCGTTGCGGGACTTAACCC
AACATTTCACAACACGAGCTGACGACAGCCATGCAGCACCTGTCTCACAGTTCCCGAAGGCACTAAAGCATCTCTGCTGAG
TTCTCTGGATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCCCC
GTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCCAGGCGGTCGACTTAACGCGTTAGCTCCGGAAGCCACTCCTC
AAGGGAACAACCTCCAAGTCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCA
CCTGAGCGTCAGTCTTCGTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTCACCGCTA
CACCTGGAATTCTACCCCCCTCTACGAGACTCAAGCCTGCCAGTTTCAAATGCAGTTCCCAGGTTAAGCCCGG
GGATTTCACATCTGACTTAACAGAACCGCCTGCGTGCGCTTTACGCCCAGTAA

Bl 6 4w SCCDP-2 iJ 16S rDNA 3

Fig.6 The 16S rDNA sequence of pathogenic bacteria SCCDP-2
GGATGTGGCGCGGCTACCTGCAGTCGGACGGTAGCACAGAGAAGTTTGTTCCTCGTGAGACGAGTGGGACAC
GGGAGAGATGTGTGTGGAGATCTGCCCTATAGAGGGAGATCCCCTGTGAACACGGGGTCTTATCCCGTATCGCCTCACGAC
ACCAAAGAGGGAGATCTTCGGCTCTCTCTCTCTCATGTGCCCCCATATGATATTATCTAATGCGCGGTGTCGCGCCCCCCC
TACGACAATACCCCTATGTGCTCTGAGAAGATGACCCCCCACTGTGGCTCTGACACGCGCCCCACACTCCTACGAGAGGCC
ACAGTGGAGAATTTTGACCTGTGCGCACAACTCTGATGCCCACGTGCCGTGTGTATGAAAAGCGTTTTCGTGTTAAAGTAC
TTTTTCAGCGGAGAAGAGCGATATGTGTTATATCCCCGTGTATTGTCACTTTACCCACAGAAAACGCCCCCTCTATCTCCG
TGCCCGCCCGCGCTGATACAGAGAGGGCGCACGCTTTACTCAGAATTACTGGGCGTAAAGCGCACGCGGGGG
CTCTGATATCTCATATGAAATCTCCCCGGTTTTCATCTGAGAACTGTTTTTGAATGTGGGGGTTGTGTCTCTCAGAGAGGG
GGGGTAAAATTTCCGGGTGTCGCTGTGATGCGCGTAAAAATCTGGAAGGAAACCCCTGTCGCAAACGGGCCC
CCCTGGGAAAGAACTCCGGACTCTCATGGCAAAAAAGCGGGGGGGGACCACACGGGGTTTATATCCCCGTGG
GGTAACCCCCACCCCCGATACACATAATGTACATTTTTTGAGATGGGTTGCCTCTTCTTAAGAGAGGAGGGGTTTTTCCGGG
AATTATAAACCGCCTTTTAAAACTCACCCACCCCCCCTCGGGGGGAGAAAAAATAGCGCGCCCCCCCACA

B 7 B®mE SCCDP-4 19 16S rDNA £ 3
Fig.7 The 16S rDNA sequence of pathogenic bacteria SCCDP-4
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Fk3H (Pantoea agglomerans strain 3H)

99 83k A2 Ik CLI1 (Pantoea agglomerans strain CLJ1)

R AZ FEENAL31 (Pantoea agglomerans strain NA131)

At # Pk SCCDP-4 (SCCDP-4)
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Fig.8 Phylogenetic tree of representative strains based on 16S rDNA sequences
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