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Table 2 Identification of disease resistance nationally approved of wheat varieties in 2021-2024

. , mEPL 22k (ExzAds R & s bomtesl o Ll
I G . ; . &t . S
Discase Immune Highly Medium Slow  Moderately Highly Total Resistance  Susceptibility

resistant resistant rust susceptible  susceptible rate (%) rate (%)
75+%59% Fusarium head blight 0 0 54 0 93 438 585 9.2 90.8
k5599 Stripe rust 5 5 14 144 108 338 614 3.9 72.6
4599 Leaf rust 6 18 35 34 114 407 614 9.6 84.9
¥} Powdery mildew 0 5 29 142 438 614 5.5 94.5
ZUAHI9 Sheath blight 0 289 275 571 1.2 98.8
%I Yellow dwarf disease 0 17 12 29 0.0 100.0
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Table 3 The percents of resistant and susceptible wheat varieties to Fusarium head blight in 2021-2024
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N i s g EE
A If]ifj‘izr%f Highly resistant Medium resistant Moderately susceptible Highly susceptible
Year varieties  $(fk L Hh L1 it L1 o h L1

Number  Percent (%) Number  Percent (%) Number Percent (%) Number  Percent (%)
2021 136 0 0.0 19 14.0 19 14.0 98 72.0
2022 157 0 0.0 17 10.8 21 13.4 119 75.8
2023 179 0 0.0 12 6.7 34 19.0 133 74.3
2024 113 0 0.0 6 53 19 16.8 88 77.9
&1l Total 585 0 0.0 54 9.2 93 15.9 438 74.9
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Table 4 The percents of resistant and susceptible wheat varieties to stripe rust in 2021-2024

s LIPS AR 14 A, AR R 2.3%:;
RIS AER SRS 144 A, 5 AR A
23.5%; RILFIEESHAISE 108 A, A A AR
17.6%; iR SRR L, N 3384, itk

ok (=0 SEET o276 i [
e R Immune Highly resistant ~ Medium resistant Slow rust Moderately susceptible  Highly susceptible
F
Number of ;| . . ;| ;| |
Year VTR PHWJ W PH:M i PH:M W PHWJ t Bk PHWJ t B PHWJ
Number ereent Number ereent Number ereent Number * oo Number ereen Number ereent
(%) (%) (%) (%) (%) (%)
2021 144 3 2.1 1 0.7 3 2.1 43 29.9 21 14.6 73 50.7
2022 165 2 1.2 0 0.0 3 1.8 39 23.6 20 12.1 101 61.2
2023 184 0 0.0 3 1.6 6 33 39 21.2 29 15.8 107 58.2
2024 121 0 0.0 1 0.8 2 1.7 23 19.0 38 314 57 471
A1t Total 614 5 0.8 5 0.8 14 23 144 235 108 17.6 338 55.0

FFH, RN 65.3% 73.3% T74.0%F1 78.5%. ROPL R AR 35 A, AR R 5.7%
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Table 5 The percents of resistant and susceptible wheat varieties to leaf rust in 2021-2024

it =P LRI BN K e
N B Immune Highly resistant Medium resistant Slow rust Moderately susceptible ~ Highly susceptible
Year Numberof el oo B o B o Luhl . 7] wp Ll
varieties Number Percent Number Percent Number Percent Number Percent Numfer Percent Numfer Percent
(%) (%) (%) (%) (%) (%)
2021 144 1 0.7 12 8.3 8 5.6 4 2.8 29 20.1 90 62.5
2022 165 3 1.8 6 3.6 12 7.3 9 5.5 36 21.8 99 60.0
2023 184 1 0.5 0 0.0 8 43 8 43 31 16.8 136 73.9
2024 121 1 0.8 0 0.0 7 5.8 13 10.7 18 14.9 82 67.8
it Total 614 6 1.0 18 29 35 5.7 34 55 114 18.6 407 66.3
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Table 6 The percents of resistant and susceptible wheat varieties to powdery mildew in 2021-2024

YL Highly resistant

F1 1 Medium resistant

& Moderately susceptible 7= /8% Highly susceptible

P AR
Year ~ Numberof g R0 ¥ Rt ¥ E i ¥kt R
varieties  Number  Percent (%) Number Percent (%) Number Percent (%) Number  Percent (%)

2021 144 1 0.7 8 5.6 28 19.4 107 74.3

2022 165 1 0.6 8 4.8 41 24.8 115 69.7

2023 184 3 1.6 7 3.8 53 28.8 121 65.8

2024 121 0 0.0 6 5.0 20 16.5 95 78.5
&l Total 614 5 0.8 29 4.7 142 23.1 438 71.3
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X ERR RSP FE (R 7) 5 HHigubpE
s R 7 A (BFEE 0435, 1Ak 42 S ARIEEFE 1905
), HANKS R 1.2%; RBUFER AL 289

AR SRR 50.6%; 2R I IE ) S FR 3 275
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Table 7 The percents of resistant and susceptible wheat varieties to sheath blight in 2021-2024

B YL Highly resistant 1 H; Medium resistant & Moderately susceptible 151/ Highly susceptible
Ry " -
Year ~ Numberof g 2407 e 2407 g Ef5i Eig FR17]
varieties  Nymber  Percent (%) Number  Percent (%) Number Percent (%) Number  Percent (%)
2021 134 0 0.0 2 1.5 58 433 74 55.2
2022 154 0 0.0 1 0.6 81 52.6 72 46.8
2023 171 0 0.0 3 1.8 86 50.3 82 48.0
2024 112 0 0.0 1 0.9 64 57.1 47 42.0
&l Total 571 0 0.0 7 1.2 289 50.6 275 48.2
PIET 50.0%. PR B A RIS AREE 17 A4S, b
226 SFIREDEFEER BEERIOT Rs M R4l ARG FN ) 58.6%; RILE K MAIL 124, &

anf AR 8 E, it 29 40 (R 8) o RRIHHIEK

A AT T 41.4%.
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Table 8 The percents of resistant and susceptible wheat varieties to yellow dwarf disease in 2021-2024

YL Highly resistant

F1 1 Medium resistant

& Moderately susceptible 7= /#% Highly susceptible

P AR
Year ~ Numberof g R0 ¥ Rt ¥ E i ¥kt R0
varieties  Number  Percent (%) Number Percent (%) Number Percent (%) Number  Percent (%)
2021 8 0 0.0 0 0.0 2 25.0 6 75.0
2022 8 0 0.0 0 0.0 7 87.5 1 12.5
2023 5 0 0.0 0 0.0 4 80.0 1 20.0
2024 8 0 0.0 0 0.0 4 50.0 4 50.0
&1l Total 29 0 0.0 0 0.0 17 58.6 12 414
23 AEXEENERE S Tl E S T HURTER %€, A Riv Rav Ra MRy
231 FAXRNEAER WEEFIAER 4 AAKRE NSRRI %E (B9 . %



S 232 11

BRMLEE: 2021-2024 TIN5 e ¥ X o /22 ot Rl s 1R PP

121

4 ASXIH ) 585 ANl , AR BN 7B 0 2 I =
PR S A RIP B ML 544, H, R,
X RIFP PO AL 43 A (T 166, 755 288
AT 315 , AP fEER 79.6%; KN
W R AR 93 N, EEAAE Ry (44) AR,
X (37D, 435 5 bt A A 1 47.3% 0 39.8%:
KU E P AL 438 AN, FEMAE Ry (327)

FIR4IX (106D , 735l o5 v J8% i PR A 1 74.7% 0
24.2%. DXIREINTEL R I, Ry X /NFE b Fb 5 7R B9
FERIUN IR R B Ry XN fh ot 75 B2 0
FERI AR, KRGS, Xa]
e DA O B 5 /N 22 b b e e v, T R O X 0
TRBEI e B SRR AT — ZE AR Uil Rs Fl Ry X 7R3
WP L B O =, o 388 i % X 3k A e

as

®9 TREERNEFREBH. BaMLLs)

Table 9 The percents of resistant and susceptible wheat varieties to Fusarium head blight in different wheat regions

B =P Highly resistant "5t Medium resistant 1/ Moderately susceptible f=1/2% Highly susceptible
X i ] o=

Region ~ Tumberof ¥ bt ¥kt bt Bk 241]] Kok 241]]
varieties  Number Percent (%) Number Percent (%) Number Percent (%) Number Percent (%)

Ry 14 0 0.0 3 21.4 6 429 5 35.7

Rz 80 0 0.0 43 53.8 37 46.3 0 0.0

Rs3 379 0 0.0 8 2.1 44 11.6 327 86.3

R4 112 0 0.0 0 0.0 6 54 106 94.6

41l Total 585 0 0.0 54 9.2 93 15.9 438 74.9

Z AU 85.0%. M Ra X C17) 5 235l PG AP ECE 1 78.7% A0
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Table 10 The percents of resistant and susceptible wheat varieties to stripe rust in different wheat regions

abks S5 Ht 18551k g [

K R Immune Highly resistant ~ Medium resistant Slow rust Moderately susceptible  Highly susceptible

Region Numberof  _ppg o B . HBl o LR o il s b
varieties Number Percent Number Percent Number Percent Number Percent Numfer Percent Numfer Percent

(%) (%) (o) (%) (o) (%)

Ry 14 1 7.1 2 14.3 0 0.0 11 78.6 0 0.0 0 0.0

Ry 80 0 0.0 0 0.0 0 0.0 4 5.0 1 1.3 75 93.8

R; 379 4 1.1 3 0.8 12 32 119 314 85 22.4 156 41.2

R4 112 0 0.0 0 0.0 2 1.8 7 6.3 17 15.2 86 76.8

Rs 23 0 0.0 0 0.0 0 0.0 2 8.7 4 17.4 17 73.9

R 6 0 0.0 0 0.0 0 0.0 1 16.7 1 16.7 4 66.7

411 Total 614 5 0.8 5 0.8 14 23 144 235 108 17.6 338 55.0
233 AREAR/DEReTHmR AR X IR E (3) 3 RIVSEEVEN M AL 34 A, E B A

NSRRI R PR AT AT (R 1), R
G R E 6 A, MUHBLE Ry X RIEILH
ma R 18 4y, Hodr R [X 17 A4y RELFHHUR 5 Fh
354, FEHMIERs (25) Ry (6) AR X

R3IX (28) ’

h 82.4%; FRILAE TN 114 14,

T E N AE Ry MRy X R & A 3L 407
A, EEIPAGALE Rsw Ra Ml Ra X o AR X35 8] EL A
3T, R Al Re XAR KB PLLA LAl Ri AT Rs
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Table 11 The percents of resistant and susceptible wheat varieties to leaf rust in different wheat regions

FeE [0 SREA o277 rhgk [T
o e e, Immune Highly resistant ~ Medium resistant Slow rust Moderately susceptible  Highly susceptible
Region UMl o WHl o WB o WL B Bl e B
varieties Number Percent Number Percent Number Percent Number Percent Numfer Percent Numfer Percent
(%) (%) (%) (%) (%) (%)
Ri 14 0 0.0 0 0.0 0 0.0 4 28.6 2 14.3 8 57.1
Rz 80 0 0.0 0 0.0 3 3.8 1 13 2 2.5 74 92.5
R; 379 6 1.6 17 4.5 25 6.6 28 7.4 96 253 207 54.6
R4 112 0 0.0 1.0 0.9 6 5.4 1 0.9 10 8.9 94 83.9
Rs 23 0 0.0 0.0 0.0 1 43 0 0.0 3 13.0 19 82.6
Re 6 0 0.0 0.0 0.0 0 0.0 0 0.0 1 16.7 5 83.3
&l Total 614 6 1.0 18 29 35 5.7 34 5.5 114 18.6 407 66.3

234 FRREARDEabHH 614 N/INERHFIT 07 77.6% 0 XA [FE X AT 4 A R, Ry X/hN3E
ERR LIRSS R E 12, RIS PGSR 5 A, Hok W EERI AR, 5% X E R
Ri fl R4 X I MM EIM D, 29 RNZFE 50.0%; R Rs X/NE AR E ER N m K,
1694 Al 50 5 RILP PR MAIL 29 4, F g3 & B DXCIECH SE Bl R 53.8% 1 89.7%; R4
BLAGAE Riv Roy Re I Re X3 RILAPUR M FRSE  XUNEZ Sk R ZERI AR, (51X W
1424y, FEGMERX (67) , [ 47.2%; & FI 59.8%; RsHl Re HAR K I Ek i T dt J BA E
P R Rl 3 438 AN, FEEAMGAE R X (340), P
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Table 12 The percents of resistant and susceptible wheat varieties to powdery mildew in different wheat regions

o =Pt Highly resistant F1H1 Medium resistant /% Moderately susceptible 1= /8% Highly susceptible
X 35 ] 5
Region ~Tumberof ¥ 241]] ¥k 241]] ¥kt ket Bkt 241]]
varieties  Number Percent (%) Number Percent (%) Number Percent (%) Number Percent (%)
R 14 1 7.1 7 50.0 5 35.7 1 7.1
Rz 80 3 3.8 9 11.3 25 313 43 53.8
R; 379 0 0.0 6 1.6 33 8.7 340 89.7
R4 112 1 0.9 7 6.3 67 59.8 37 33.0
Rs 23 0 0.0 0 0.0 11 47.8 12 522
Re 6 0 0.0 0 0.0 1 16.7 5 83.3
A1t Total 614 5 0.8 29 4.7 142 23.1 438 713

235 FARER DESAER E3INEXT, fAh AL 7 AN, O AAE Ry A Ry [X 5 R B A B 1)
K RIEPERR A SR (R 13) o« FIHAFHH 289 AN, FEEAHAGLE R X (204) 3 FILEEK
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Table 13 The percents of resistant and susceptible wheat varieties to sheath blight in different wheat regions

B =P Highly resistant 115t Medium resistant 1/ Moderately susceptible f=1/2% Highly susceptible
X 35, HH o
Region ~ Tumberof i 2] B 2] & 2] & 241]
varieties  Number Percent (%) Number Percent (%) Number Percent (%) Number Percent (%)
Ry 80 0 0.0 0 0.0 20 25.0 60 75.0
R3 379 0 0.0 3 0.8 204 53.8 172 454
R4 112 0 0.0 4 3.6 65 58.0 43 38.4
&1l Total 571 0 0.0 7 12 289 50.6 275 48.2
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Table 14 The percents of resistant and susceptible wheat varieties to yellow dwarf disease in different wheat regions

YL Highly resistant

F1 i Medium resistant

& Moderately susceptible 7= /#% Highly susceptible

s AR
Region ~Tumberof yyg E i ¥ R ¥ R0 ¥kt R0
varieties  Number ~Percent (%) Number  Percent (%) Number Percent (%) Number  Percent (%)
Rs 23 0 0.0 0 0.0 13 56.5 10 43.5
Re 6 0 0.0 0 0.0 4 66.7 2 333
&l Total 29 0 0.0 0 0.0 17 58.6 12 41.4
SR A (%6 1204 FINZE 416) , HAHKHFIT 0.3%,

24 FRINZMRBEDW

FEART 614 AN dFlrh, XF Bk 6 Fio &
(PIAEAT 2 B e UL LRI RBLBUR G it45 1 (R
15) K, 2021-2024 30 3 Fi F 1) AL 2

X2 A ARl ) BUAE RyAT Rs X5 ARPT 2 Al
T AL 21 A O1%E 14, K32 16 M1F% 658
), AR 3.4%, IT 2 FIZ R A AT L
B TR
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Table 15 The numbers of resistant varieties to multiple diseases

. BT 2 P E AR BT 3 M E AR

o Number of varieties with concurrent resistance to two diseases Number of varieties with concurrent resistance to three diseases
vear R R, R3 Ra Rs Rs &l Total R R, R; R4 Rs Rs &l Total
2021 1 1 4 0 0 0 6 0 0 0 0 0 0 0

2022 0 4 1 2 0 0 7 0 0 1 0 0 0 1

2023 1 1 2 2 2 2 4 1 0 0 0 0 0 1

2024 0 2 2 0 0 0 4 0 0 0 0 0 0 0

3 Wi T, HAges A mpihz it B, Mz

PO 1t 45 5 A2 [ 5K /N 22 i ol o 1) 2 3T
RIEE RS PUERTE M EEFR, T
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Disease Resistance Evaluation of Nationally Approved
Wheat Varieties in the Yangtze River Basin and
Huang-Huai-Hai Region from 2021 to 2024

Zhang Fan', Gao Feng', Duan Jianzhao?, Xue Xin',
Song Zhijun', Zhu Qian?, Yang Chunling’
("Anyang Academy of Agricultural Sciences, Anyang 455000, Henan, China;
2College of Agronomy, Henan Agricultural University, Zhengzhou 450000, Henan, China;
3Shangqiu Academy of Agriculture and Forestry Sciences, Shanggiu 476000, Henan, China)

Abstract To clarify the resistance levels of nationally approved wheat varieties and the differences in resistance
levels between different regions, the resistance of 614 wheat varieties approved nationally from the Yangtze
River Basin and Huang-Huai-Hai region from 2021 to 2024 to six diseases, including Fusarium head blight,
stripe rust, leaf rust, powdery mildew, sheath blight, and yellow dwarf disease, was evaluated. The results showed
that no variety with high resistance to Fusarium head blight, sheath blight, or yellow dwarf disease was found
among the tested materials. More than 90.0% of the varieties exhibited moderate or high susceptibility to
Fusarium head blight, powdery mildew, sheath blight, and yellow dwarf disease. 72.6% of the varieties exhibited
moderate or high susceptibility to stripe rust, and 84.9% of the varieties exhibited moderate or high susceptibility
to leaf rust. The proportion of varieties with resistance to each single disease among the tested materials was less
than 10.0%. Two varieties (Wan 1204 and Neimai 416) were resistant to three diseases, and 21 varieties (Chuanfu
14, Zhengmai 16, Pingan 658, etc.) were resistant to two diseases. The proportion of varieties resistant to
Fusarium head blight was relatively high in the middle and lower reaches of the Yangtze River. The proportion of
varieties resistant to stripe rust and powdery mildew was relatively high in the upper reaches of the Yangtze River
winter wheat region. The proportion of varieties resistant to leaf rust was relatively high in the southern
Huang-Huai winter wheat region. The proportion of varieties resistant to sheath blight was relatively high in the
northern Huang-Huai winter wheat region. No varieties resistant to yellow dwarf disease were found in the
dryland-high-fertility and dryland-low-fertility groups of the Huang-Huai winter wheat region. In summary, the
level of wheat disease resistance breeding in China remains to be enhanced.

Key words Nationally approved wheat varieties; Disease resistance evaluation; Fusarium head blight; Stripe

rust; Leaf rust; Powdery mildew; Sheath blight; Yellow dwarf disease
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