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Identification of pathogens causing shallot storage Fusarium rot
disease in Gansu province, China
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(1. College of Grassland Science, Gansu Agricultural University, Lanzhou, Gansu 730070, China)
(2. Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)
(3. Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)
(4. Institute of Fruit and Floriculture Research, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)
(5. Gaochang District Agricultural Technical Extension and Service center of Turpan City, Turpan, Xinjiang 838000, China)

Abstract: [Objective] Shallot Fusarium rot disease occurred constantly during storage. It was
important for controlling the disease to confirm the pathogenic Fusarium species of the disease.
[Methods] The pathogens of shallot storage Fusarium rot disease were isolated and cultured purely
by tissue isolation method from 16 samples collected from Lanzhou markets in Gansu province,
China. The generated Fusarium strains were identified by morphological characteristics and analysis
of rtDNA-ITS, EF-la(tef) gene sequences after single spore isolation. [Results] The generated 80
Fusarium strains belonged to three species including F. proliferatum, F. oxysporum and F
avenaceum. F. proliferatum with 52.50 percentage isolation frequencies was the dominant pathogen
of shallot Fusarium rot disease. The pathogenicity test showed that the pathogenicity of F
proliferatum was the strongest in shallot bulbs among the three Fusarium species, F. avenaceum was
the weakest. [Conclusion] Three pathogenic Fusarium species were firstly reported as the pathogens
of shallot storage Fusarium rot disease in Ganshu province, China.

Keywords: Allium fistulosum L., Shallot Fusarium rot disease, Fusarium proliferatum, Fusarium
oxysporum, Fusarium avenaceum
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Figure 1  The natural symptom of shallot storage
Fusarium rot diseases
A B

C
Note: A: The primary symptom of shallot Fusarium rot diseases;
B: The late symptom of shallot Fusarium rot diseases; C: Healthy
shallots.
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Table 1 The Fusarium species and isolation frequencies

p = FhE S LR,
22.1 fRIRHRTE Elﬂ]*&ﬁ'ﬁﬁiz : 4 from shallot Fusarium rot diseased samples
16 80
Path . Isolate Isolation
athogen species number frequency (%)
3 (F. proliferatum) (F. proliferatum) 42 52.50
(F. oxysporum) (F (£ oxysporum) 30 37.50
(F. avenaceum) 8 10.00
avenaceum)
52.50% 37.50% ( 2
10.00% (1) (£ oxysporum Schlecht) PDA
2.2.2 fRIRREEFSHEE: (F. 25 °C 72 h
proliferatum Nirenberg) PDA 28 °C 30.5 mm/72 h
72 h 23 mm/72 h CLA
3
CLA
3-5 0
0 ¢ 3

100 pm
B2 EHREENSHE

Figure 2 The morphological characteristics of F. proliferatum
A PDA B C D

Note: A: The colony morphology of F. proliferatum at the back of PDA; B: Macroconidia; C: Microconidia; D: Microconidia in short
chain.

100 um

100 um 100 um

B3 RREEMSHHE
Figure 3 The morphological characteristics of F. oxysporum
A PDA B C D E

Note: A: The colony morphology of F. oxysporum in the face of PDA; B: Macroconidia; C: Microconidia; D: Chlamydospores; E: Short
monophialide.

100 um
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Figure 4 The morphological characteristics of F. avenaceum

A PDA B C

D

Note: A: The colony morphology of £ avenaceum in the face of PDA; B: Macroconidia; C: Microconidia; D: Monophialides.

(F. avenaceum Saccardo) PDA
25 °C 72 h
17.3 mm/72 h
CLA
5

0

4
223 fRIEE rDNA-ITS #15. tef EE G R F5
HT: ITSI  ITS4 GSLZA-F-8
GSLZA-F-9 GSLZA-A-2 rDNA-ITS PCR

550 525 538 bp (GenBank
KX029333 KX029334 KX029335)
( 5A) GenBank BLAST

GSLZA-F-8
KJ767072

GenBank
KJ767073 100%
GSLZA-F-9
HM179531 KM282626 JN400682
99% GSLZA-A-2

KJ562378 KF939132
99% ( 6
GSLZA-F-8 GSLZA-F-9 GSLZA-A-2
tef 699 684 645 bp (
5B) GenBank KX029336 KX029337
KX029338

GSLZA-F-8

GenBank tef

A wp M1 23 M bp
2000
2000
1 000
1900 750
70 500
250 250
100 100

5 HRTEEHKAY PCR P4 B ikE
Figure 5  Electrophoregrams for PCR products of
Fusarium pathogens
A 1DNA-ITS B ftef M DL2000 DNA marker 1
GSLZA-F-8 2 GSLZA-F-9 3 GSLZA-A-2.

Note: A: rDNA-ITS; B: fef gene; M: DL2000 DNA marker; 1:
Isolate GSLZA-F-8; 2: Isolate GSLZA-F-9; 3: Isolate
GSLZA-A-2.
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Figure 6 Phylogenetic tree constructed on rDNA-ITS sequences of 3 Fusarium pathogens species
1 000 (>50%) GenBank 0.01) 1%
100 1

Note: Numbers at nodes indicate the bootstrap values (>50%) based on Neighbour-Joining analyses of 1 000 resampled datasets; Numbers in
parentheses are GenBank accession numbers; Bar: 1 nucleotide substitution per 100 nucleotides.

—— GSLZA-F-8 (KX029336)

100 ——— Fusarium proliferatum (KF575340)
———— Fusarium proliferatum (KM675672)

Fusarium proliferatum (KC584810)

Fusarium andiyazi (KP336407)

90 Fusarium subglutinans (KP336409)

—— Fusarium oxysporum f. sp. (DQ837689)
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Figure 7 Phylogenetic tree constructed on tef gene sequences of 3 Fusarium pathogens species
1000 >70%) GenBank

Note: Numbers at nodes indicate the bootstrap values (>70%) based on Neighbour-Joining analyses of 1 000 resampled datasets; Numbers in
parentheses are GenBank accession numbers.
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E 8 3MEAENABEMNBURIENESER
Figure 8 The effects of inoculation in the shallots with 3 Fusarium pathogens species
A (7d) B (7d) C
(7d) D (7d) E (7d) F CK(74d).
Note: A: The symptoms of disease inoculated with F. proliferatum in the shallot bulbs (7 d); B: The symptoms of disease inoculated with F
oxysporum in the shallot bulbs (7 d); C: The symptoms of disease inoculated with F. avenaceum in the shallot bulbs (7 d); D: The symptoms

of disease inoculated with F. avenaceum in the shallot leaves (7 d); E: The symptoms of disease inoculated with mixed Fusarium pathogens
in the shallot bulbs (7 d); F: CK (7 d).

R2 3 MRAEXNXEREMNILER

The results of test inoculated with 3 Fusarium pathogens species in the shallots

[N — Inoculated Total Quantities Incidence Average spots areas of disease (cm)
um patiog parts quantities of disease rate (%) (Bulb) (Leaf)
5 5 100
F. proliferatum 2.38(£0.23) aA 1.94(£0.20) cC
5 5 100
5 5 100
F oxysporum 1.77(+0.15) bB 2.33(+0.13) aAbB
5 5 100
5 1 20
F. avenaceum 0.02(x0.02) cC 2.52(+0.17) aAB
5 5 100
; 0 0
F proliferatum 0.00 dD 0.00 dD
(unwounded inoculation) 5 0 0
5 0 0
£ oxysporum . 0.00 dD 0.00 dD
(unwounded inoculation) 5 0 0
5 0 0
F- avenaceum . 0.00 dD 0.00 dD
(unwounded inoculation) 5 0 0
5 0 0
CK 0.00 dD 0.00 dD
5 0 0

0.01 0.05 .
Note: The large and lowercase letters respectively represented the differences among all treatments at 0.01 and 0.05 levels.
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