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Analysis and Evaluation of Resistance to Fusarium Head Blight in 80
Wheat Varieties(Lines) from Guizhou Province
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(1. Institute of Upland Crops. Guizhou Academy of Agricultural Sciences, Guiyang, Guizhou 550006, China;
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Abstract:In order to effectively reduce the impact of Fusarium head blight(FHB) on wheat production
in southwestern China and explore resistance germplasm resources and genes against FHB, the study
was conducted from 2022 to 2024 on agronomic traits such as thousand grain weight, plant height and
grain number per ear of 80 wheat varieties(lines) grown in Guizhou. Single flower drip inoculation
method was used to identify the phenotype resistance of FHB in the field, combined with 11 pairs of mo-
lecular markers closely linked to Fhbl, Fhb2, Fhb4, Fhb5, Fhb7 and QFhs. crc-2DL for detection. The
molecular detection results showed that 59 varieties (lines) carried disease resistance genes, among
which the frequencies of Fhbl,Fhb2, Fhb4, Fhb5, Fhb7 and QFhs. cre-2DL were 37.50%, 28.75%,
22.50%, 40.00%, 2.50% and 23. 75%, respectively. A total of 37 varieties(lines) simultancously
carried 2 to 4 disease resistance genes, with the combinations of Fhbl+Fhb2-+Fhb5 and Fhbl+Fhb5
exhibiting detection frequencies of 8. 75% and 6. 25% , respectively. After two years of resistance i-
dentification, a total of 11 resistant varieties (lines) were screened. Comprehensive analysis revealed
that three varieties (lines), namely Qian 0938-3, Qian 15168 and Qian 13 Xia 163F;-5, performed

good disease resistance and excellent agronomic traits, which can be used as germplasm resources for
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genetic improvement of wheat resistance to FHB.

Keywords: Wheat; FHB; Resistances; Molecular marker; Agronomic traits; Germplasm resources
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Table 1 Molecular markers of resistance genes to Fusarium head blight
FH /QTL PR iC 44 B Frid 28 & Xif 1 A FRic ke I
Gene/QTL Marker name Type Control cultivar Source of marker
Fhbl TaHRC STS LK Wangshuibai [32]
WGRB619 STS T A R 2 b TE 5 304 [ BA
. . Pro Ma Zhengqiang’ team,
Fhb2 WGRB682 SSR Nanjing Agricultural University
WGRB686 SSR
Fhb4 HBG226 SSR
MAG9436 SSR
Fhb5 WGRB0269 SSR
WGRB0950 SSR
Fhb7 XsdauK66 SSR 114 7506 Shannong 7506 [33]
XsdauK352 SSR
QFhs. cre-2DL Xgwmb39 SSR 7% 158 Yangmai 158 [34]
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Table 2 Detection results of genes and resistance to Fusarium head blight in tested materials
Ji N R -2 P
s Y iED) Diseased spikelet rate Average severity Resistance evaluation i A K
Group Variety(line) Resistance genes
2023 2024 2023 2024 2023 2024
MUY S5 3 % Sumai 3 0.14 0.09 144 1.32 R R Fhol FRbZ .Fhbs
Control QFhs. cre-2DL
variety
4 158 Yangmai 158 0.32 0.40 2.23 3.00 MR MS QFhs. cre-2DL
#EZ 20 Huaimai 20 0. 60 0.51 3.40 3.40 MS MS —
Pt 58 Aikang 58 0. 85 0.98 3.72 4.00 S S —
AHEMF(R) 2% 19 Qianmai 19 0.11 0.76 1. 40 3.67 R S QFhs. cre-2DL
Locally
cultivated #5321 Qianmai 21 0.39 0.77 3.00 3.67 MS S —
variety
(line) B2 22 Qianmai 22 0.42 0.70 3.10 3.82 MS S —
213 ® 245 Qian 13 Xia 245 0. 20 0.63 1.95 3.55 R S —
2 0838 Qian 0838 0.07 0.62 1.05 3.45 R MS —
0973 Qian 0973 0. 20 0.67 1.50 3.46 R MS
4 120501-4 Qian 120501-4 0.39 0.51 2.55 3.41 MR MS —
2 120402-1 Qian 120402-1 0.11 0.74 1. 30 3. 86 R S —
16 & 370 Qian 16 Xia 370 0.16 0.83 1. 60 3.68 R S —
4 0938-3 Qian 0938-3 0.08 0.40 1.15 2.90 R MR QFhs. cre-2DL
0747 Qian 0747 0.16 0.61 1.41 3.50 R S —
# B19-52 Qian B19-52 0.12 0.56 1.26 3.35 R MS Fhbd
4 150704-3-4 Qian 150704-3-4 0.83 0.60 3.95 3.55 S S -
4 3-1-1 Qian3-1-1 0.11 0.65 1.37 3.29 R MS -
1141 Qian 1141 0.25 0.84 2.33 3.86 MR S -
14300 Qian 14300 0. 36 0. 54 2.67 3.40 MR MS QFhs. cre-2DL
13 H 377 Qian 13 Xia 377 0.13 0.72 1.38 3.83 R S -
15168 Qian 15168 0.23 0.39 2.05 2.57 MR MR Fhb4
B 1324F;-5 Qian 1324F;-5 0.09 0.75 1.19 3.90 R S Fhbl
# 2-58F; H-6-4 r
Qian 2-58 F, Xia 6-4 0.14 0.56 1.55 3.45 R MS Fhbd
5 160862-2 Qian 160862-2 / 0.78 / 3.76 / S QFhs. cre-2DL
161027 Qian 161027 0. 10 0.68 1.00 3.70 R S QFhs. cre-2DL
13 2 163F-5 _ o
Gian 13 Xia 165005 0.09 0.41 1.25 2.91 R MR
= AT
Wop R MWL 0. 64 0.82 3.60 5.91 s s -
I,ﬂn(ll’ﬁ(‘,o Qlanxlbalxlﬂ(}mﬂl
M N . < o Fhb2 Fhb4 .Fhb5 .
Xingyiwuxiaomai I 0.53 0.69 3.21 .77 MS S QFhs. cre-2DL
Az TR
e R Il 0.46 0.49 3.20 3.3 MS MS Fhbl Fhb2 Fhbs
Puanmaweidiao [l
AT
SN . 0.69 0.84 3.68 3. 86 S S QFhs. cre-2DL
Puanhongmaomai
LM 22 . 0.41 0.69 3.05 3.05 MS MS Fhb1 \Fhb5
Anshunguangtoumai
ST ] L
:Eij\ﬁhgi . 0.27 0.46 2.39 3.11 MR MS QFhs. cre-2DL
Pingbahuanghuamai
. o1k
IFH L 22 . 0.87 0.96 3.94 4.00 S S Fhbl \Fhb2
Kaiyangxiaohongmai
A ~ ~ ~ -
BE fh k2 Fhbl \Fhb2 .Fhb5 .
Guidingyugiumai 0.45 0.54 2.84 3.41 MR MS QFhs. cre-2DL
Ji B £ Bk 2 0.54 0. 54 3.25 3.25 MS MS Fhb5 \QFhs. cre-2DL

Longliyuqiumai
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/N R g R PN
eSS R (R Sick spikelet rate Average Severity Resistance evaluation bR e 3|
Group Variety(line) Resistance genes
2023 2024 2023 2024 2023 2024
LT A L 0.46 0.51 3.00 3.23 MS MS QFhs. cre-2DL
Landrace Longlixinianmai
RIRLLIE A . 0. 69 0.82 3.45 3.68 MS s Fhbl Fhb2 Fhbi Fhbs
Yuginghonghuamai
{5k 2 . 0.72 0. 89 3.82 3.8 s s Fhb2 Fhbi Fhbs
Renhuaiguangtoumai
gL 0.63 0.79 3.15 3.87 MS s Fhbl Fhbi Fhbs
Qingzhenxiaolaimai
gL 0.75 0.84 3.68 3.96 s s Fhbl Fhb2 Fhb5
Wuchuanhuimai
S ki 0y o
Pk 0.59 0.11 3.37 3.00 MS MS Fhb1 \Fhb5
ingtangjiangmai
JHE/N G 2 . 0.32 0.43 2.78 3.05 MR MS Fhbl
Tianzhuxiaohesangmai
RIGTTE . 0.57 0. 49 3.16 3.16 MS MS Fhb1 \Fhb5
Guanlinggiangianmai
HEAMAEL 0.69 0. 67 3.40 3.33 MS MS Fhb4 \Fhb5
Ziyunbendixiaoyangmai
lﬁ/llmﬁi . 0. 38 0.72 2.86 3.67 MR S Fhb2 .QFhs. cre-2DL
Majiangsilingmai
LA 5 2 R 0. 60 3.87 3.62 s s Fhbl Fhb2 Fhbs
Kailiyoumangguangtoumai
B e Sk 42 . 0.92 0.82 1.00 3.80 s S Fhb2
Shibingguangtoumai
ek . 0.92 0.70 4.00 3.40 s MS Fhbl Fhb2 Fhbi
Tianzhuguangtoumai
PSR
7 WAL . 0. 60 0.43 3.60 3.09 S MS Fhbl \Fhb2 .Fhb5
Cengonghuanghuamai
ML 0.40 0.70 2.50 3.61 MR S -
Shibingduanmangxiaomai
ST L
e . 0.72 0.68 3.7 3.64 s s Fhbl Fhb2 Fhb5
uangpingwugongmai
Mkl 0.81 0.87 3.95 4.00 s s Fhbl Fhbs
Cehengxiaomai |
?ZEF' WL 0.27 0.51 2.20 3.23 MR MS Fhbl .Fhb2 Fhbs
_onglibaixiangmai
EQITNEE |
Anshun % yangmai [l 0. 50 0. 89 2.61 3.90 MR S Fhb4
JLEAHi . 0.58 0. 64 3.45 3.57 MS S Fhbl \Fhb5
Longlidabaimai
e I s
WEGEAL 0.79 0.82 3.78 3.83 S S -
Qingzhenwuhuaxiaomai
A g :
WRREI L 0. 64 0.79 3.37 3.81 MS s Fhb2 \Fhbi
Puandabaimai
W b miAl 0.28 0.50 2.48 3.29 MR MS Fhb5
Cehenghaoerli
Blﬁ]kﬁ{{i . 0. 39 0.61 2.68 3.35 MR MS Fhb4 \Fhb5
Chishuihuanghuamai
—HRA M B A& 5 —
Sandubendibaimaomai 0.15 0.74 1.48 8.75 R S
TELLE Fhbl .Fhb2 .Fhb5
T Z ~ ~ ~
Guidinghongmai 0.54 0.88 3.68 3.95 S S QFhs. cre-2DL
{I%SC’%H‘?TZ . 0.74 0. 64 3.74 3. 64 S S Fhbl \Fhb5
Xiuwengaoganhongmai
u
BT 42 0.27 0.52 2.20 3.38 MR MS Fhb5

Shibingjiangmai
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(N ES S 2 P
Iy AR Sick spikelet rate Average Severity Resistance evaluation s e R
Group Variety(line) Resistance genes
2023 2024 2023 2024 2023 2024
s fhmh ek 0.29 0. 30 2.45 2.41 MR MR Fhbl Fhbi Fhb5
Landrace  Xiuwenhongmai
BILK 21 4F
e N 0.56 0. 65 3.22 3.55 MS s Fhbl Fhb1 Fhb5
Huishuihonghuamai [l
Ak B /0 A2 0,76 0.56 3.55 3.15 s MS  Fhbl Fhb5 .QFhs. cre-2DL
Shuichengchangmaoxiaomai
EREBEMHELL 0.58 0.87 3.58 3.89 s s Fhb2 Fhb5
Anlongwumaobaihuamai [l
LRLTHEL] 0.25 0.23 2.18 2.21 MR MR Fhb2
Anlongwumaobaihuamai |
P —
btEL 0. 60 0.45 3.30 3.10 MS ive Fhbl Fhb2 Fhbs
Jingpingzangmai
EI gr e QUER
PRal R B 8155 0.35 0.89 2.45 3.86 MR s -
Imported Annong 8455
variety
(line) Bk H Wangshuibai 0.10 0.05 1.45 1.05 R R Fhbl \Fhb2 .Fhb4 .Fhb5
J % 20P2564 . i o
Longchun 20P2564 0.05 0.07 0. 94 1.24 R R Fhbl .QFhs. cre-2DL
T 20P2565 - | . 2
Longchun 20P2565 0.10 0.05 1.42 1.19 R R Fhbl .QFhs. cre-2DL
114 7506 Shannong 7506 0.35 0.33 2.75 2.74 MR MR Fhbl \Fhb7
14 A064 Shannong A064 0.35 0.53 2.84 3.22 MR MS Fhb7
NMAS022 0.10 0.15 1.73 1.91 R R Fhbl \Fhb2 .Fhb1 .Fhb5
NMAS07 0.19 0.57 1.64 3.50 R S Fhbl \Fhb4 \Fhb5
A& 22 Guinong 22 0.95 0.67 3.95 3.87 S S QFhs. cre-2DL
Tk RN K 0.18 0.68 2.00 3.62 MR s Fhb2
Wild emmer wheat
NP R A S S 3
2.2 HiIXMBPRABREENS S ARG DU 3 R I A

0 5 R ARG T 435 R (5 2L 18] 1) 26, 80 1y A1kt
WL ONAE 35 BK A G D R MITAE 30 41 kHE
WFhb1 AR 37.50%0 ;454 3 %5 VEEK I % LG
INFZE T4 23 (A RHE W FhD2 B R 28. 75 % s B
B19-52 BHIUK 1. 2% L /N 1T 55 18 45y b4 kL 485 4y
Fhbd &R 22.50% s 954 3 5 HAKH  H %
B 1145 32 3 AR5 Fhbs B %A 40, 00 % 5
g 7506 Filife A064 #EATFhb7 ARFEHR 2. 50 %5
WA 3T YA 158 B A 19 AF 19 1y b R Al
QFhs. cre-2DL iR K 23.75% .,

TER S 5 A PR B IR KOE LA B 11 3 4
Beb L7 MRS B FRbT RN, b IR R 3 Sk
THEFhbI LA B #5457 Fhb2 \Fhb5 .QFhs. crc-
2DL & 3C 41 3 B #5 4 Fhb1 4b, i 4% 47 Fhb4 |
Fhb5; 7K FHF1 NMAS022 R4 Fhb1 4b, if %
M Fhb2, Fhb4, Fhb5; & & 20P2564 F1 b &
20P2565 B4 Fhbl b ib 454 QFhs. cre-2DL;
ik 7506 BRAEHEADT LIAN i FAD7 3 % 6 T
EBAMAE T HEHFhb2, B 15168 H s Fhbd,
0938 HHEH QFhs. cre-2DL % 13 H 163F;-5

Ht 66 M S M AR .23 0 A E SR (R
HELhb1 K B R g 4. 35% . 43 5 75 & Ao
FhbI i AR A K 51,16 %4,

2.3 HiIXHHPRAERERLESHT

H1 % 3 AT 78 80 iy (A} b L AN 45 2l 4
WL A 21y, Hob 1 0 MR R BT ; #5721
1 Ak I B DR B 22 O A RE, Frp 3 43 B4 L 43 331
e Fhb2 Fhb4d MQFhs. cre-2DL #: K 1 MLt
TREEWE 5 37 By M BE (46. 25 %) 43 W #EAF 2.3 Fl 4
FhHORIE N o 347 16 6y 14 (A0 7 6y, fE4
G R SR PN % S N SR B S A e
Fhbl-+Fhb5 MFhb4+Fhb5 45 % 5 5 43 5
906.25% F1 3. 75% ;s #EA 3 Fh bR L A (%) A Rt
LA 5 RPN A 28, Fhbl + Fhb2 +Fhbs
Fhbl+Fhb4-+Fhb5 H MU R e 5, 43 5l 02 8. 75%
F15.00% ; #5444 Fhbos BB (b Rk A 3
HA KM, Fhbl +Fhb2+Fhb4+Fhb5 FFhbI+
Fhb2+Fhb5+ QFhs. cre-2DL B 2 d5 v, 41y
3.75% , TEZILHAARMp  RIPURM B 7
13 (8. 75%0) 4 HETFhb1 FEIH
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M:DNA marker; 1—6: Partial tested samples; The red arrow points to the target band.
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Fig 1 Detection result of FhbI , Fhb2 , Fhb4, Fhb5 , Fhb7 and QFhs. crc-2DL genes in partial germplasm materials
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Table 3 Analysis of various disease resistance gene types in the tested materials

S K e nms BoAs 4 i
T 3 Number of disease Number of 9
Genotype Count . . Percentage/ %
resistance illnesses
0 F 3L A Null / 21 1 20 26. 25
1 FhEER 1 gene FhbI 2 / 2 2.50
Fhb2 3 1 2 3.75
Fhb4 4 1 3 5.00
Fhb5 2 / 2 2.50
Fhb7 1 / 1 1. 25
QFhs. cre-2DL 10 1 9 12. 50
2 Fh AL Fhbl +Fhb2 1 / 1 1.25
2 genes Fhbl +Fhb5 5 / 5 6.25
Fhbl +Fhb7 1 1 / 1.25
Fhbl +QFhs. cre-2DL 2 2 / 2.50
Fhb2 +Fhb4 1 / 1 1. 25
Fhb2 +Fhb5 1 / 1 1.25
Fhb2 +QFhs. cre-2DL 1 / 1 1. 25
Fhb4 +Fhb5 3 / 3 3.75
Fhb5 +QFhs. cre-2DL 1 / 1 1. 25
3 Fh LA Fhbl +Fhb2 +Fhb4 1 / 1 1.25
3 genes Fhbl +Fhb2 +Fhb5 7 / 7 8.75
Fhbl +Fhb4 +Fhb5 4 1 3 5.00
Fhbl +Fhb5 +QFhs. cre-2DL 1 / 1 1. 25
Fhb2 +Fhb4 +Fhb5 1 / 1 1.25
4 PR Fhbl +Fhb2 +Fhb4 +Fhb5 3 2 1 3.75
4 genes Fhbl +Fhb2 +Fhb5 +QFhs. cre-2DL 3 1 2 3.75
Fhb2 +Fhb4 +Fhb5 +QFhs. cre-2DL 1 / 1 1. 25
4 MEBRNMEHHRHOREER
Table 4 Agronomic traits of wheat materials with resistance to Fusarium head blight
:;" "t/\(l’ ) Plant Spike 1 000-grain Grain weight Spikelet
arietytline height/cm length/cm weight/g per spike/g density/cm !
J % 35 Sumai 3 103. 67¢ 8. 83f 41.00d 1. 43de 2.21bc
¥ 0938-3 Qian 0938-3 86. 33f 10. 83e 52.04a 3. 10a 1. 88d
¥ 15168 Qian 15168 76.33g 10. 33e 41. 34d 2.12b 1. 90d
¥ 13 B 163F;-5 Qian 13 Xia 163Fs-5 76.67¢g 17.17a 48.67b 2.78a 1.52¢
& 417 Xiuwenhongmai 149. 33a 14.17b 32.41f 1.69cd 1.79d
HRILEEIF T Annongwumaobaihuamai [ 116. 00d 10. 50e 28.5%h 0. 93f 2.36b
K Wangshuibai 134.67b 12.33cd 48.67b 1. 96bc 1. 79d
J# 20P2564 Longchun 20P2564 115. 00d 11. 00de 40. 70d 1. 63cd 2.01cd
J# 20P2565 Longchun 20P2565 126. 33c 12.50¢ 34.09e 1. 47de 2.28b
14 7506 Shannong 7506 68.00h 8. 83f 31.46g 1. 20ef 2.73a
NMAS022 103.67e¢ 12.67¢ 42.71c 1. 62d 2.20bc

IR 91 5 e S ) 5 5 7% Pl (R0 122 5 8.3 (P <20, 05).,
Different letters following data in same columns mean significant difference among varieties(lines) (P <C0. 05).

3 Wi IR Z A MR e 22, i 30 e B AR B B vs M
VAR B T B AT SR /)N 22 A B 38 A A0 R Y O B IR

INFE IR B S P R P N e e R TR ARBIRGE AN 80 i N A R v S b Bt
FERRFEZ —. HATrlHFEMREREEIT RERAR 11 6 (13, 75%0) o 5t JH A< b b4 A}
PEIER AT PR . BARFR o fhfh VBRI R 5 0 (6. 25%0) . G H B AR A () B 0938-3, 8
sl R ] S M i o B R R A T oM R L e 15168 .85 13 5 163F,-5 FlHL 5 5 Flf& SC L1 4 | %
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WA Fhb 1+ Fhb2-+Fhb4+Fhb5 iE W £ 3 N B &
i ata 57 N EIE 7 0 VAR (I WA (/i o0 % = e s
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RN ERI P F T, 5 15168 U
Fhb4 $[H ¥ 13 B 163F,-5 A 4 4 4F fa] 4% i 471
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