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Abstract: Bacterial stem and root rot of sweet potato is a severe disease which can infect its stems, petioles,
leaves and tuberous roots. The typical symptoms of the disease include black and rot basal stems, yellow leaves,
dark brown vascular stems and smelly tuberous roots. On the basis of typical symptoms, pathogen isolation,
purification and pathogenicity test, it was confirmed that it was a bacterial disease. Through the observation of
the bacterial morphological and cultural characteristics, it was found that the pathogen is a short rod-shaped,
gram-negative bacterium with peritrichous flagella, 2.36 pm X 0.4 wm in size, and can elicit the hypersensitive
response ( HR) in tobacco. According to Biolog test, analysis of fatty acid methyl esters and 16S rDNA
sequence, MALDI-TOF mass spectrometry test and phylogenetic sequence analysis of 8 house-keeping genes,
dnaX, mwlB, fusA, gapA, gyrA, purA, recA and rpoS, it was found that the pathogen shares high similarity with
Dickeya dadantii. These results indicated that the stem rot disease of sweet potato in Zhejiang Province was
caused by D. dadantii.
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Table 1

Strain designations and its origin

Species name

Strain designations

Host

Origin

Dickeya dadantii LA0401 Ipomoea batatas Zhejiang ,China,2016
D. dadantii LA0801 1. batatas Zhejiang ,China,2016
D. dadantii LA0302 1. batatas Zhejiang ,China,2016
D. dadantii LA0303 1. batatas Zhejiang ,China, 2016
D. dadantii LA0305 1. batatas Zhejiang ,China,2016
D. dadantii LA0402 1. batatas Zhejiang ,China,2016
D. dadantii LA0403 1. batatas Zhejiang ,China,2016
D. dadantii LA0404 1. batatas Zhejiang ,China, 2016
D. dadantii LA0405 1. batatas Zhejiang ,China, 2016
D. dadantii LA0802 1. batatas Zhejiang ,China,2016
D. dadantii * E37 1. batatas Guangdong , China,2011
D. dadantii * NCPPB 898 Pelargonium capitatum Comoro Is,1961

D. dadantii NCPPB 3537 Solanum tuberosum Peru, 1987

D. dadantii subsp. dieffenbachiae * NCPPB 2976 Dieffenbachia sp. USA,1977

D. solani IPO 3336 S. tuberosum France,2013

D. solani 1PO 3295 S. tuberosum Finland, 2013

D. dianthicola NCPPB 3534 S. tuberosum Netherlands, 1987

D. dianthicola IPO 980 S. tuberosum Netherlands, 2013

D. dianthicola IPO 3327 Dianthus caryophyllus UK, 1957

D. zeae * NCPPB 3531 S. tuberosum Australia, 1987

D. chrysanthemi * NCPPB 402 Chrysanthemum morifolium USA, 1956

D. chrysanthemi NCPPB 3533 S. tuberosum USA, 1956

D. chrysanthemi pv. Parthenii * NCPPB 1861 Parthenium argentatum USA, 1966

D. paradisiaca CFBP 3699 Zea mays Cuba, 1987

D. paradisiaca CFBP 3477 Musa paradisiaca Colombia, 1968

D. aquatica * NCPPB4580 River water UK, 2012

D. fangzhongdai * JS5 Pyrus pyrifolia China, 2009

s

Note: The isolates with * * ’ were provided by Shanghai Entry-Exit Inspection and Quarantine Bureau.

Table 2 Primers for amplification of gene fragments involved in multilocus sequence analysis

Gene Forward primer(5'-3") Reverse primer(5'-3") Reference
16S rDNA AGAGTTTGATCCTGGCTCAG ACGGTTACCTTGTTACGACTT [15]
rpoS ATGAGCCAAAGTACGCTGAA ACCTGAATCTGACGAACACG [16]
rplB TTAACCCTGAGCTGCACAAGG GCGGCGTACGATGAATTTATC [10]
recA GGTAAAGGGTCTATCATGGG CCTTCACCATACATAATTTGGA [17]
purA AGAACGTTGTCGTACTGGGCA AGTGGAGTAGGCTTTGACGATACC [10]
gapA AAGTGAAAGACGGTCACCTGGT CGATCAGGTCCAGAACCTTGTT [10]
gyrA AAATCGGCCGCCCGYATMAA TCCACCGGTTCAGCVACRCG [10]
fusA CACCGGTGTGAACCACAAAA TAGCCTTTCGGATTTGAGCC [10]
dnaX TATCAGGTYCTTGCCCGTAAGTCC TCGACATCCARCGCYTTGAGATG [18]
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Fig. 1

Symptoms of bacterial stem and root rot of sweet potato in the field,

results of pathogenicity and single colony on NA

A, B: Symptoms of bacterial stem and root rot of sweet potato in the field; C, D: Stems split widthwise and lengthwise

to show discoloration and decay of vascular tissues and pith; E, F. Symptoms in the infected root tuber; G, J: Inoculated

symptoms in stems and leaves; K: Single colony of isolate LA0401 growing on NA; L. Dickeya dadantii bacterium;

M. Tobacco leaf showing typical hypersensitive response (dark areas) 24 h after injection with 10 isolates

of stem and root rotting bacteria of sweet potato.
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Table 3 The results of FAMEs,Biolog and MALDI-TOF identification of the causal organism
of bacterial stem and root rot of sweet potato

Strain code FAMEs Biolog MALDI-TOF

SIM System Identity System Identity Score Value  System Identity
LA0302 0.648  Citrobacte ramalonaticus Dickeya chrysanthemi 2.52 D. dadantii
LA0303 0.438  Erwinia chrysanthemi 0.775  D. chrysanthemi 2.53 D. dadantii
LA0305 0.728  E. chrysanthemi 0.710  D. chrysanthemi 2.47 D. dadantii
LA0401 0.825 E. chrysanthemi 0.753  D. chrysanthemi 2.56 D. dadantii
LA0402 0.779  C. amalonaticus 0.759  D. chrysanthemi 2.41 D. dadantii
LA0403 0.847 E. chrysanthemi 0.760  D. chrysanthemi 2.36 D. dadantii
LA0404 0.842 E. chrysanthemi 0.764  D. chrysanthemi 2.71 D. dadantii
LA0405 0.643  E. chrysanthemi 0.722  D. chrysanthemi 2.63 D. dadantii
LA0801 0.905 E. chrysanthemi 0.724  D. chrysanthemi 2.58 D. dadantii
LA0802 0.658  E. chrysanthemi 0.725  D. chrysanthemi 2.39 D. dadantii
E37 * 0.775  E. chrysanthemi 0.753  D. chrysanthemi 2.02 D. dadantii
NCPPB 898 = 0.725 E. chrysanthemi 0.734  D. chrysanthemi 2.68 D. dadantii
NCPPB 2976 = 0.821  E. chrysanthemi 0.749  D. chrysanthemi 2.06 D. dadantii
NCPPB 3531 =* 0.785  E. chrysanthemi 0.712  D. chrysanthemi 2.77 D. zeae
NCPPB 402 0.767  E. chrysanthemi 0.715  D. chrysanthemi 2.71 D. chrysanthemi
NCPPB 1861 =* 0.674  C. amalonaticus 0.705  D. chrysanthemi 1.93 D. chrysanthemi
NCPPB 4580 = 0.868 E. chrysanthemi 0.724  D. chrysanthemi 1.63 D. chrysanthemi
JS5 = 0.771  C. amalonaticus 0.645  D. chrysanthemi 1.67 D. dadantii

Note: The isolates with ¢ * ’

were provided by Shanghai Entry-Exit Inspection and Quarantine Bureau.
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Fig. 2 Bootstrap consensus tree of concatenated sequences of rp/B, recA, purA, gapA,
fusA, dnaX, rpoS and gyrA sequences of 27 members of the genus Dickeya belonging
to different species
The NJ method was used as a heuristic method to improve the likelihood of the tree.
Bootstrap percentages were calculated with 1 000 replicates.
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