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Abstract The purpose of this paper is to understand the comprehensive resistance of main wheat cultivars to
Fusarium head blight (FHB) in the Huanghuai winter wheat region and detect their FHB1 resistance genes, so as
to provide new ideas for FHB resistance identification and breeding strategies in this region. The evaluation results
of the comprehensive resistance to FHB showed that 20 of the 22 main winter wheat cultivars in the Huanghuaihai
region were susceptible, and only ‘Zhengmai 9023 and ‘ Xinong 979’ were moderately susceptible, and all the 22
wheat cultivars did not contain FHB1 gene. Six of the nine wheat cultivars in the middle and lower reaches of the
Yangtze River. such as ‘ Yangmai 177 and ‘Ningmai 9’, were moderately resistant; ‘ Yangmai 23’ was moderately

susceptible, and ‘Sumai 37 and ‘ Yangmai 21 were resistant. ‘Yangmai 14’ ¢ Yangmai 17’ and ‘ Yangmai 23" did not
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contain FHB1 gene, while other varieties contained FHB1 gene. There was no significant correlation between the
disease severity under the single-spikelet point inoculation (the resistance to spread of blight symptoms within a
spike) and infected spikelet rate under the spray inoculation (the resistance to initial infection) (r=0.27, P>
0.05); the percentage of scabbed kernels of wheat cultivars was positively correlated with DON accumulation un-
der the two inoculation conditions (r=0.86, P<0.01; r=0.88, P<C0.01); the disease severity was significantly
positively correlated with the percentage of scabbed kernels and DON accumulation under the single-spikelet point
inoculation (r=0.71, P<{0.01, r=0.81, P<C0.01); under the spray inoculation conditions, infected spikelet
rate was significantly positively correlated with the disease severity, percentage of scabbed kernels, content of
DON, content of ZEN (r=0.78, P<{0.01;r=0.73, P<<0.01l;r=0.78, P<<0.01;r=0.63, P<{0.01). There
was a significant positive correlation between the DON content and ZEN accumulation under the spray inoculation (r

=0.70, P<C0.01). In the absence of moderately resistant cultivars in the Huanghuai winter wheat region, the cultivars

085.

with resistance to kernel infection and DON accumulation should be applied for a better production of wheat.
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Table 1 Origins and trichothecene types of Fusarium graminearum isolates in the study

WMk S Strain i Source Fif Species 5 Z b2/ Trichothecene type
14AY1-2 TR 22 PH F. graminearum s. str. 15-ADON
141.Y9-2-4 TG 1% FH F. graminearum s. str. 15-ADON
14YY1-3 YAl 5 FH F. graminearum s. str. 15-ADON
14KF3-8 MENEZBA F. graminearum s. str. 15-ADON
147ZK1-4 g fE F. graminearum s. str. 15-ADON
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Fig. 1 Wheat kernels of ‘Sumai 3’ ‘Yangmai 16’ ‘Zhengmai 9023’ ‘Xinong 979’ and

‘Zhoumai 18’ under single-spikelet point inoculation and spray inoculation
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Table 3 Coefficients of correlation among average disease severity (ADS), percentage of scabbed kernels (PSK), content of DON

(DON), content of ZEN (ZEN), and infected spikelet rate (ISR) under single-spikelet point inoculation and spray inoculation

B/ INTEI T I 5 55
Single-spikelet point inoculation Spray inoculation
SR S DON % & TN & T3 fiki%  DON &
ADS PSK DON ISR ADS PSK DON
BN TR TR R S k% @, 71 1 0. 86 ** 0.29 0. 64 * 0.29 0. 26
Single-spikelet
point inoculation DON & & 0. 81 0.86 1 0.38* 0. 69 0. 32 0. 38 %
W5 55 45 S/ VR 0.3 0. 29 0. 38* 1 ), T 0, 73 0, TR
Spray inoculation SRR 0. 62 0.64  0.69" 0. 78* 1 0. 74* 0, 77
RS 0. 27 0. 29 0.32 0, 7 0. 74** 1 0. 88**
DON % 0.3 0. 26 0. 38 % 0.78* ©, 775 ), B 1
ZEN & 0.35 0.33 0. 26 0. 63 0. 66 0.61* 0.70*

D BUNERTEHRD ST 0 E S5 AR A - B iR <A DON 25 i 5 UGS HAD A5 01 T S0 5E TR BRI/ N P399 9 k3¢ \DON 5
A ZEN 5 i SRR AR T B /MR N 1/ N SE 4 S {EURE S A S 1R /NS 8 ISR L 81 AR U 8 £ I I) Dy 4

FEEE 10 K, “= 7% =7 SRRt 3E P<0. 05 I P<0. 01,

Identification indicators of FHB resistance under single-spikelet point inoculation are disease severity, percentage of scabbed kernels, and

content of DON. Identification indicators of FHB resistance under spray inoculation are infected spikelet rate, disease severity, percentage

of scabbed kernels, content of DON, and content of ZEN. FHB resistance to initial infection is detected on the 10th day after inoculation, when

the rachis is not infected and the spikelets are fully infected. The symbols “ % 7 ang

2.7 FHBI1 {iEEREEN

HOEAAZ X 19 AN AR AT 3 % R S A < PR
9797 “¥BZ 90237 Fi“ JE 2 187 3@ 1 His-InDel 530
5149 His3B-4 X His FEPR P 3058 B 2B R
2 000 bpZidty . ¥J& TAF His 1288, &4 FHB1
B, KITPTELZXP T4 95 7% 137
A A5 g dE 21 MR RE SRR OREE 3 5 YA
B His B v BolKJEYIO 1 300 bp 247, J& T His
[2RA, & FHB1 B KILH MR E X 44
147 B 177 4572 237 Rt A S AP A 32 1678
W3 His e 7 BAKEES 2 2 000 bp 247, )@ T
ik His 1288, AN &4 FHB1 [,

3 itig

B IE IR B LR G E AR R ARk
76987 ST 58 FN° JH Z2 277 A UE AT X T AR S Fp
Hr 20 A Rl HUR R 9023 1 Pk 9797
R Bl B R BTG R USSR 5 45 dh
i € I Y258 — 30 KILP T IFZ XY 9 Al
A VTR T2 9 505 6 AR T AL
W 147 R IR 3 SN & 217 it
Jah Al FCrp 2 217 F0 32 147 A8 il AT RE I
HHL. 72 237 L kLA E I O PG 458 S RTT
TN R E SR I AN R AT RESE TR X
TE4) 9 J5L e 0 S R R M 2 S A

“ %% ” indicate that P<0. 05 and P<0. 01 repectively.

BN T 25 A S W1 Y9 9 5 R 3 R
i DON & & 2 B IEA O (r=0. 71, P<<0.01;r=
0.81, P<C0.01); MiZ5 451 B F- B g 5 A 5%
P By kLR AR o DON 2 2 B E E A G (r
=0.74, P<<0.01;r=0.77, P<C0.01), [H Lt
PR 5 15 07 49 B AT B PR 2 AT EE Y
HR /N S RE PR PO AR E 2 I bt i R R
RE SIS RSB K. 0 BRRAS [FITER N
2 AR B A 25 5 (HAE S NETR TR
RSP AR 2077 B AR 15 MU 357 FN 2R
157 g Ao 28 1 Hp Jgont BEL St b < P e 9797 K A7
9023 FRRL R <5 %,

N AP RIPLY R ) SPUIR IR IR B
BIAHIEE (r=0. 27, P=>0. 05) (£ 3), BARKILH
W X 9 AP R ) 1 A
Xy 22 A s A, BFEBUIR JLRE J) B /A<
SRS 8 AN A FE 1 NIE il A2k 33667,
SAHBLM TN G 21 iEE 4 5 TR IS
PP 14N TEE 137) LUK BRAU A R 98 FE 3
SRR R A 167, BbAh AR AT R R
PR R kLR SRR DON 3 2 & i 20
FHIEAEMES e S5 CE Mg —.

HAT ERIL T R ifd X 2 3 A FHB1
BRI /N2 R DR B PR O R I ROR
A RRE 2 AR5 R B H A I A X AR B/
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