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Abstract : Fusarium species is the main pathogen causing wheat Fusarium head blight(FHB). To mo-
nitor the composition and pathogenicity of wheat FHB species in Yunnan and Guizhou regions, spike
samples of FHB were collected as materials from summer wheat and self-growing wheat in 9 counties
of 4 cities in Yunnan and Guizhou Regions in September 2023. The FHB strains were isolated using
histopathology and identified by the specific primers F16F/R amplification combined with EF-Ia gene

sequence. Representative strains of different Fusarium species were selected for mycelial growth rate,
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spore production and field pathogenicity testing. The identification results of pathogenic species re-
vealed that there were relatively abundant pathogenic species causing FHB in Yunnan and Guizhou Re-
gions. Totally, 95 Fusarium strains were isolated, belonging to seven Fusarium species, of which 33
strains were identified as F. meridionale s accounting for 34. 7% of the total number of isolated
strains. F. meridionale is the dominant species of wheat FHB in the Yunnan and Guizhou Regions,
followed by 22 strains of F. asiaticum and 22 strains of F. graminearum , individually accounting for
23. 2% of the total number of isolated strains. Nine strains of F. boothii were identified, accounting
for 9.5% of the total number of isolated strains. Six strains of F. equiseti, two strains of F. avena-
ceum and one strain of F. cortaderiae were also detected. The pathogenicity test results showed that
there were differences in mycelial growth rate and spore production among different species of FHB.
The mycelial growth rate of F. avenaceum was the lowest, but the spore production was the highest.
F. meridiane and F. graminearum showed the strongest pathogenicity, while F. avenaceum showed
the weakest pathogenicity. There was also differentiation in Fusarium among different strains of the same disease

species. The F. meridiane was the dominant pathogenic species of wheat FHB and there was a high proportion

of F. boothii (9.5%) in the Yunnan and Guizhou wheat regions, which is the first report in China.

Keywords: Fusarium head blight; Dominant species; Fusarium meridionale ; Pathogenicity
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T A S AR R B bR HEAT B T N . i3k 2 ]
R AN [ B A B 22 1) A K R A7 AE 3 22 5 (P <<
0.05), BRI+ w75 Gl 6 51 I 9 4 At 1 A AR
A% 6 T 1R TR 22 A T R BR L 5 S 75, 98 ~
82.53 mm e+ d '.74.83~77.07 mm + d ' .73.35~
76.82 mm + d ", YO A7 2R A T A T 0 B8
Sy 54.67~78.31 mm + d ' ,57. 64~60. 96 mm *

10 pm 10 um 10 pum

0 m 10 m | Topm 10 um

A1 A2 A3 P HRAE; B1 B2, B3 #8242 B4t 3 C1.C2 . C3. Aii [R Y15 D1. D2 . D3 S B 41 E1  E2 E3 . KRB F1.F2 F3. R

f1;G1.G2.G3: B L ; A1 ~G1: 1B T ; A2~G2: )T »

Al, A2 and A3: F. asiaticum; Bl, B2 and B3: F. avenaceum; Cl, C2 and C3: F. boothii; D1, D2 and D3: F. cortaderiae; E1,

E2 and E3: F. equiseti; F1, F2 and F3: F. graminearum; G1, G2 and G3: F. meridionale. A1—G1:. Obverse side; A2—G2: Re-

verse side.

1 MNEFREFRFREENEERS(AI~GL,A2~G2) LB FRE(A3~G3)
Fig. 1 Colony morphology of wheat head blight pathogens (A1—G1, A2—G2) and conidial morphology (A3—G3)
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Al B: B4 451k Fel6F/R Ml EF1-1T/EF1-2T ¥ 174 ; M. DL2000, & A #1,1~8 3} 500 bp,9~16 3} 400 bp,

A and B: Production of Fgl6F/R and EF1-1T/EF1-2T; M. DL2000. In figure A, the fragment size of lanes 1—8 is 500 bp, that of

lanes 9—16 is 400 bp.
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Fig. 2 Results of target amplicons from part of Fusarium strains
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Table 1 Isolation of Fusarium head blight pathogens in Yunnan and Guizhou regions

Ay i H/X p 3 Bat )
Province City County/district Source Total F.mer F.a F.g F.b F.equ F.av F.cor
=M SN AL E NGRS =
Yunnan AL Lijiang Naxi autonomous A o 1 1 1 2
S I
il YL Lijiang Old town B 18 16 1 1
R e JICIERA
FE M
Chuxiong Shuangbai A 4 3 1
H e L
2 R0
Chuxiong Nanhua B 23 13 ! 6 3
/T Subtotal 50 16 18 8 5 1 2
S A e N . .
Guizhou Liupanshui Panzhou
N HEK KX
Liupanshui Shuicheng A 16 10 3 1 2
==
Eb 2 i =
B2 Bijie Hezhang B 20 4 1 9 2 3 1
- LRXKX
19
P Bijie Qixingguan B 1 1
Bl t E‘—:jt B_
B2 Bijie Qixingguan A 7 2 3 2
/It Subtotal 45 17 4 14 4 5 1
BT Total 95 33 22 22 9 6 2 1
I % Ratio/ % 34.7 23.2  23.2 9.5 6.3 2.1 1.0

A AAE B HEE, F. mer . FATHRME; F. o  WHBERE; F. o REWAE; F. 6. MXNBBEEF. equ. RIEBEME; F.
av: XMW s F. cor WHEMAE, TR,
A Self-growing wheat; B: Summer sowing wheat; F. mer: F. meridionale; F. a: F. asiaticum; F. g: F. graminearum; F.

b: F. boothii; F. equ: F. equiseti; F. av: F. avenaceum; F. cor: F. cortaderiae. The same in tables 2—4.

®2 ZRMEFERFEAHLEAKER FRAEMFZEHBFAINELER
Table 2 Results of mycelium growth rate, sporulation and virulence of Fusarium head blight

pathogens at anthesis stage in Yunnan and Guizhou regions

He K = N
(mm-+d 1) (X10* « mL~ 1)

F. meridionale 4-1 78.24+1.47b 310.00477. 94d 26. 14 11. 32cd 2.4-40.5b
6-6 75.98 1. 34bce 33.33£7. 64e 11.1845. 22de 1.640. 5¢d

8-1 82.530. 86a 45. 0010, 00e 52.18+41.55a 3.0£1. 1a

F.asiaticum 2-1 76. 833, 46b 36. 67+ 14. 43¢ 7.1043. 43¢ 1.340.5¢cd
4-14 74.8320. 82bc 73.334£17. 56¢ 5.5141. 85¢ 1.140. 3¢

6-11 77.07+1. 14b 28.33+7. 64e 12.04+7.77de 1.740. 7cd
F. graminearum 1-2 76.82-0. 82b 78.332. 89¢ 37.30=£26. 00abc 2.9-0. 7ab
4-2 73.3520. 30c 86. 6718, 93¢ 5.0941. 46e 1.00.0d
6-13 76.37-0. 28bc 125.00+18. 03¢ 35.29-418. 00be 2.9-0. 6ab

F. boothii 1-4 56. 891, 11ef 53.337. 64e 6.5642. 8le 1.140. 3cd
2-17 54, 67+1.00f 35.0040. 00e 8.28+2.8le 1.340. 5cd
9-6 78.31+1.05b 50.00+21. 79 50. 8643, 78ab 2.84+1. 2ab

F. equiseti 7-15 60.9641.21d 603.334-93. 85¢ 5.8542. 21e 1.140. 3cd
3-1 58.343. 67de 31. 677, 64e 6.3242.02¢ 1.140. 3cd

6-3B 57.641. 1def 46.67+16.07e 5.3341.51e 1.04+0.0d

F. avenaceum 1-3 41,1444, 63g 1 735.004130. 77b 5.3741. 65¢ 1.140. 3cd
1-5 36. 5620, 47h 1 828.334146. 32a 6.5443. 49¢ 1.140. 3cd
F. cortaderiae 7-11 77.81%1.31b 48.33+12.58e 26.43+14.55cd 2.57+0.9ab

F PR R AR EDE RSB R S TR B 3R R R R i 1 1 AE 0. 05 KP 22 5 i 35
Data are mean®SE. Different letters following data in the same column indicate significant differences among different Fusarium

species at 0, 05 level.
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d e SRR 22 AR K %R 36, 56~41. 14 mm -
d BFEMRTHADL 6 R RAE (P << 0.05), [FF
S A0 TR 179 AN ] B Ak =2 [ B 22 2 K R IR AEAE —
ZS AR E R 9-6(78.31 mm « d D AYE
2R S TR 1-4(56.89 mm « d ')
M 2-17(54.67 mm « d ) (F2),

PRSI E 45 R (3R 2) RO [ i A6 R ]
PR E RS R, A PR
fil it 2 Wbk 1-5 s ih#] 1 828.33X10" 14~ »
mL ', T Al 6 AR I (P <<0. 05) 5 K
A B A AT R A T R A0 D R 2 LA TR R A A
XA . ) e S A TR AN [ 81 ok ) 7 76 6 A A7 A 25
S, QIR 7 IR O TE R 4-1 RN BE 6-6, 77 9 5 4y
124 310. 00X 10" 4~ « mL ™" Fl 33. 33X 10" 1> »
mL ™ EE AR R E S TR

o S e 25 R (G 2) £ L BE T T /N B
B HH AN [) A A 4 o R L o /N B R AE 5. 0996 ~
52. 180 Z [a] , P 1 ™ BE I AE 1. 0~3. 0 Z[A],
AN Rl B 2Z TR BUK ) A7 AE 1 3 25 7 (P <<0. 05) , %%
AR . T 7 R A T L I U R R BRI R A4S Bk A8 B
8 S50 T A T A I L T R JHE A2 R 0 TR B0
VIECESIERE SRS RN R P k¢ PPN
FEFE T 2 25 5% W00 mg 7 S 960 TR ) TR R 8-1 o /N B
R 52.18% P E BEAE N 3. 0 9L, I TR AR
6-6 i /N 11,1800, I EEEHEH N 1.6
e HIE BOR B R TR R AR T Y B AR
1-2 F /BN 37, 30 %6, 34 P E AR el 2.9
G, M BR 4-2 W/NEEE R 5,09 U6, - 3 R R AE
PN 1 0RATEBR I BERTIEH
3 It

KB = B X 2023 4E 4 M 8 B/
J 25T R AR /INAZ ) RN A 22 0 B IR B R
HEAT T R TR 0 o B L A, SR M e B 7 R kA
B, H TR A (F. meridionale) N = 5% #h
DX /N7 AR B 1 P 3R, o5 34, 7 %0 HLk R S W
P B (F. asiaticum, 23. 2%) MRS 8B H
(F. graminearum ,23.2%) . A [a)Fh 0 4k A 7 15
22 R R R b A AR 25 5 L T R TR L
7 P LR 2 e 0 DA P TR 22 A R R A, A
SR TR T JHE 2 R A0 A ) R 2 R K HOR B hg L ]
oo fe R . T T Bl A TR R R A A0 R ) O 1 i
588, A0 27 S 7R T B0 M A 55 . L TR) b ik 0 B 1) AN [

BRI B) SO 1 A7 /e B 35 25 . RO R TB I (F.
meridionale) N = 5t 7% X /N2 R B IR 0O 3 Fh,
Bt 2 X AFTE 8 Lo (14 A3 IR LB (F. boothii
9.5%) , ¥ )@ = Py 1 Ik HiE .

S SCER A A DU 1| R VL HE /N A7 R R AR L
Sy BB 1 RS 7 BT B 5 ok SR AUV FE < A )1
INFE A5 B B RS T R TE 1 AR A 36K AR Y
N4y B 20 E B fe R 9 Bk, R 1 MRk A /NEZ L8
R A KRG 5 Yang 869 72 DU 1| L 8 BE L 1A6 1 K
FMFER R E Y B ) 20 MRrg 7 R AT (1. 36 %) .
AW RFER 8 A Bl 7 6 AN BT
7 iR A6 TR ELAE 25 m R A e AR B RN N DL R
M S EK TR X [ 28 22 14y 8 B LB 4%
. WESE R, B A6 TR 2 JE A R (56. 0 96)
BT R 4E (84 8 %00 ) T A e 88 95 FA) I 34395 DL 744
JE gl E = R LSRN DL R B PE RE (25, 0 %) 4
Mo X KA E R A EEREE ., BT S
T Hb bz B R D S v RS O R OR EE A IX
IKFE IR )12 FOR , FLAURR ) 1o L R B R A o i
2 T 1 R A AT 14 R 4 0 BB L I Ah T R X
IRATHAOL B KRR X IV 0 P LA e B
A PR 3R e TR iR B (34 7Y0) I U e
B (23. 2 %) AR AR E (23. 2Y0) J& Bl = 5
Hb X /INFZ IR RN B R BB R . AT A %
A O TR B O Bk A WAL TR 6 Hk L e 27 iR LT 2
RN 25 R BR 1 k. A WIS S A B R A R
AR O 8 0 T R G 22 A T 45 2 15| R R Al o AN
INZZ AR BRI I 9 SRR T {H S R D T T o
EU 31 A1, AR F 5 [ A 43 125 0]k S o 1) B ik e 0>

RS A AN A T A S R
e R A5 AR5 B0 1 AH OG5 B Al AR AT ok | R
12 517 B A AR PER 101 kAR 25 B 76 3 bk 1
AR A TR R TR 2T 4E T (CMS) N Y 7~ 4 & DA
S B TE)AS [) A 08 8006 77 30410 5 L A R /N 22
IRFEIRE B PR 22 7k KR S B ) 22 1) & OE A
5, T e S5 €6 R R A S B0 ) A M S
AT 45 R L R 22 A K R RN BUR ) R E A
56 T 7= 46 4 RN B0 ) 6 3 A OG5 AR L R O ik
F6L BT L L7 U S A0 BT R R 4k A0 R 1Y) BT 2 A K R
B3 3 A A B AR X /N 2 G SO P IR R R (R
2); X F. avenaceum AR 1-5 M1 F. graminea-
rum FERE 1-2, P2 910 1 828, 33X 10" 4> »
mL ™" Al 78. 33X 10" 4~ « mL ™", ifii 25 /) il %
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A3 5IR 6. 54 % 37. 3% ANBIFIE S A4 5 B
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