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Abstract:In order to study the species composition and differences in pathogenicity of Fusarium crown
rot of wheat pathogens in Shaanxi and Shanxi Provinces, 663 strains displaying crown rot symptoms
were systematically collected from 35 sampling sites in Shaanxi and Shanxi provinces in the spring of
2023. Subsequently, five strains were randomly selected from each sampling site for pathogen isola-
tion, and morphological observation and the molecular identification of ITS and trichothecene biosyn-
thetic 1(Tril) sequences were carried out. 138 strains were isolated from 175 cultures, and 85 strains

of Fusarium spp. were identified by morphological and sequence analysis: including 72 strains of Fu-
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sarium pseudograminearum (84.71%), 7 strains of F. tricinctum (8. 24%), 3 strains of F. gra-
minearum (3.53%), 2 strains of F. avenaceum (2.35%), and 1 strain of F. verticillioidis(1.18%).
The results showed that F. pseudograminearum was identified as the dominant pathogen causing Fu-
sarium crown rot of wheat in Shaanxi and Shanxi Provinces. Furthermore, 32 strains of F. pseud-
ograminearum were randomly selected to identify the pathogenicity of wheat seedlings. It was found
that there were significant differences in pathogenicity among different strains. In addition, the Tril
gene specific marker was developed in this study. Although the polymorphism of TriI did not directly
correspond to the difference in pathogenicity, the marker effectively distinguished between F. pseud-
ograminearum and F. graminearum. In summary, this study confirmed that the dominant strain of
Fusarium crown rot of wheat in Shaanxi and Shanxi Provinces were F. pseudograminearum , and the
isolates of F. pseudograminearum from different samples had significant differences in pathogenicity
at seedling stage of wheat.

Keywords : Fusarium crown rot; Pathogen identification; Fusarium pseudograminearum ; Pathogenici-

ty analysis
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Fig. 1 Sampling maps of Shaanxi and Shanxi Provinces
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Table 1 Primers and amplification conditions of PCR
[y=3 EE/EZ EHE 2l KN PCR # ¥
Locus Primer name Primer sequence (5'—3") Size/bp PCR program
ITSI TCCGTAGGTGAACCTGCGG 540 04 °C 10 mins04 °C 30 .36 C 30 5.
s ITS4 TCCTCCGCTTATTGATATGC 72 °C 1 min, 35 cycles;72 C 5 min
4 TrilF1 CTGTCATGGCTCTCATCACCA 1760 04 °C 10 mins04 °C 30 .38 C 30 5.
ot TrilR CTAGTCATCCTGTACCAATTCCAA 72 °C 1 min, 35 cycles; 72 °C 5 min

x2 MNEEPEEBRSREERE

Table 2 Grading and identification criteria for Fusarium crown rot of wheat at seedling stage

9o 17 S 40 53 SR HE

Grade of condition Grading criteria

0 FE AR JCHEIR The plants are asymptomatic

1 A AE - 2 3R T 43 W AR AR B 1 i A e B AR O R

RELRRER 1 4 W AR A8 (H - R A R

The plant is visibly browned on the surface of the soil or has mild symptoms in the 1st leaf sheath

3 The first leaf sheath of the plant turned brown obviously, but the leaf sheath did not turn black
5 FERRAS 1 A A8 TR R 5 2 B AR
The first leaf sheath of the plant turns black or the second leaf sheath turns brown
FERRES 3 -8 11 0 A e e R s ke PR 2 0 T 7 08 4 bz IR AE T
7 The third leaf sheath of the plant shows symptoms of browning, or the plant is stunted or near death due to

the onset of the disease

9 FEFRFET. The plant dies
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AF K ABEARARBEB.G L ARBAR ; C.H M: ZZBRMARE D LN L RBEE O RSB R . A~E.PDA HiJr &
R ¥ IE T s F~] . PDA #5585 F IR I K~0.: £ F . Bar=20 pm,
A, F, K:F. pseudograminearum; B, G, L. F. graminearum; C, H, M: F. tricinctum; D, 1, N: F. avenaceum; E, J, O: F.

verticillioides. A—E: Appearance of the colony on the front of PDA medium; F—]: Appearance of the colony on the back of PDA medi-

um; K—O: Conidia. Bar=20 pm.
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Fig.2 Colony and conidia morphological characteristics of the five isolated pathogens of Fusarium crown rot of wheat
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2000bp
1000 bp
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M. DL2000 marker; 1—9: Different Fusarium strains; CK: Negative control.
B 3 rDNA-ITS(A)#7Tril (B)EEHR By HER
Fig.3 Results of amplification of rDNA-ITS(A) and Tril (B) gene fragments
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Fig. 4 Phylogenetic tree of some Fusarium strains
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Table 3 Species and quantity of isolated pathogens causing Fusarium crown rot of wheat

BRI A 2 584 Type and number of isolates

53 8 R B

A . — . — — Total number
Province EEEE Tk =R R AT KA PR e R T UL A e 0 TR of isolated
F. pseudograminearum F. tricinctum F. graminearum F. avenaceum F. werticillioides strains
PP Shaanxi 27 1 1 1 0 30
1174 Shanxi 45 6 2 1 1 55

B3t Total 72 7 3 2 1 85
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Table 4 Results of the pathogenicity test of

F. pseudograminearum isolated from various regions

e i BAE
Strain number Disease index Disease incidence/ %

MW-3 95.374+3. 34a 100a
WQ-5 94,4443, 21a 100a
YL-1 91.67=+1.67ab 100a
YL-3 90. 74=+4. 90ab 100a
QC-1 87.97=+1. 86abc 100a
YR-1 85.2740. 45abed 100a
PX-2 81.91+5. 38abcede 100a
MW-4 81. 35+ 3. 25abcdef 91.67+8.33a
TX-3 80. 83+ 1. 27abcdef 100a
LW-1 79. 6616, 70abedefl 100a
YD-2 78. 2474 4. 7T0abedefl 100a
DK-2 77.7843. 46abcdefl 100a
wWQ-3 76.85+8. 23abcedefg 100a
BS6-5 75.9244. 04abedefg 100a
LC-1 75.42410. 0labcdelg 91.67+8. 33ab
DK-1 73.964 1. 0Od4abcedefg 100a
DD-1 72. 64744, 41abedefg 100a
BY-4 70. 8244, 26abedefg 100a
SC-1 70. 4246, 14abcedefg 91.67-+£8. 33ab
SC-3 69.31410. 05abcdefg 100a
LW-2 69.01=+5. 11abedefg 100a
DK-4 65. 28+ 1. 39bcdefgh 100a
YL-2 63.89+7. 35bcdefgh 100a
YH-5 61.11+3. 87cdefghi 100a
YD-1 59. 26+ 3. 70defghi 100a
YT-5 57.394+5. 90defghij 91.67+8. 33ab
PX-4 56. 11+ 1. 11efghij 83.3348.33b
YD-4 55. 16+ 2. 60efghij 91.67+8. 33ab
DD5 53. 33+ 3. 33(ghij 68. 3349, 28¢
XZ-1 38.33742.55hij 61.67+7.26¢
XC-3 35. 2844, 47jj 55.00+10.41c
GW-4 30. 00+5. 00j 30. 0045, 00d
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