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Genetic breeding progress of Major Wheat Diseases in the Huanghuai Wheat-growing
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Suihuang Seeds Industry Laboratory
[Abstract] The Huanghuai wheat—growing area, a pivotal wheat production region in China, is characterized
by a warm temperate continental monsoon climate. Recently, diseases such as scab, stem base rot, sheath blight,
and powdery mildew have increasingly threatened food security due to climate change and farming system
adjustments. In 2024, the occurrence of these diseases showed a severe trend, with high risks of scab epidemics
in the south and aggravated stem base rot and sheath blight in Shandong, Henan, and Hebei. This paper reviews
the correlation between climate characteristics and disease occurrence, summarizes progress in germplasm
innovation, QTL mapping, and gene cloning, and discusses future strategies for optimizing planting structures
and breeding multi—resistant varieties.

[Key words] Huanghuai wheat—growing area; wheat diseases; climatic characteristics; disease—resistant breeding

ElE

SRS DAL T A 2 T, DY B, el A2, R
[N 7 X, R SR B 2 AR E R EHAES
RN RZ N P R h T o (ER TR, T A
R PR EE R4 £ T B LU R RS AT 3 R S U 3R 528, AR
SRR S T R AR R R v, S R R R R IR
AR I R R o TR R IB AR, T I 3 A o R RSB T Ak
A EER L.

1 EHEEXHSIREFE

TS IX 8 T Rt g Il PR Ak, HLAAIE T B AR LA
=AM H o CAGIREE, QLR T H R PRI, WA
AR PIRARER 5, BeK AT, SR K 50079002 K,
FEAEFER (5 EEA% 65%) , KFMEF/NEERKEH H
BL1507 20022 KKK 58k BB =, AR KENE, HEFTRL
W E e i A A 20 N R A U, 2 S T R

M,
2 BEERNENTERE

R XN L BIR B A R . SIS SORR. A
WA, 3 e 2 /N P R B A AR KB L AR S
SHUNEREED, i R AR AR TR, B S R e
B3 27 A K 2 R A U B 2, ¥ e, /N A A
AP B . I EEAE SR, FREE R IX D KT b Rl VTS
X R3] T W r a2 X ™ LR 2 e R i 5
i, A NS ) R AR, AR AT,
N e

T USSR, th T REFTE H Ao pb DB s 4, 3022 X
ST 1 A A B . SOk R T N 2R
Y, RO MRARG ZEAE T, AN A KA T SO 7E 2
W X R T 2 2, S TR RS LR . Ll ZR P R
S IR R . ORI R AN RO ZERT, RN

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 169



Agricultural Science

AR A Fef o
FoOLON 2 WA 1.062026 4F

WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

F B HELE ERPIRY, S0/ 1A R AR A, J8% /IS
FAKTERE, AR/ E R ORI R 2 XA o
At A, VLR AL B 1L 25 R AT R A4S AR b P A b i A 2

3 INETUR TR EIHT

3. VN R 5T

ML AAT G R T N R IR 5 05T, KPR B SR R
NN R 4, Fhb 7366 AR IR T KR8 22 51, U sl Zh
SN X WM SRR, BE SR T BURERAE ST TAR
04 Bh ik £ 2 R 2 T AR L EER, B 2 APk B R R (o
Fhbl. Fhb4. Fhb5) E& FIM KN AR, Filtn, @it o1
FRIC B FRHOR, FFhb 12 5 N JH 2227 B AR 419955 Ml
RERE TIURERES . BRI RQTLE N, E R FH O
b1 7 KESRERHUEHSLMOTL, HKZH ARG SIE" . H
i, Fnb1F0Fhb 72 P9/ v BE I P 7R 8 i B R

3. 2N LU

FRGIFNE SR 5HE G HAliE & FI T &R
SNVGUGIRIE A, A 7= 1R ) b ok 22 2 B .
JFR TG « %o MBS (1 ol B R AT 5 ik, R B — 8 el B ) SRS 3 A L
P, (ER IR A TE ARG TR R . B FEQTLE N : S
WPUIE S 5 A B S MR, U E M AR I R aUb i b itk
B, BENTHREMAT:  H RTX T SO B R R 1 T RE R AT IE
AT B, I8 R B A G S L A

3. 3NE OB

PRI T 2L 5 5R SN, FI I 2 40 38 B Th kg 4t
FURHR R 5 N BN 2 SR B, RTHE T I R R 40 Tl AR
LML R . BAETFRQILE AL, CAEME ZEANEEaH
TRPUPEA SCIIQTL, (H 2 H Ak 3 K] 1) Th R I8 7 3k — 25 1 E 7
B TN (% . A TR G RRE BAR
O e b — ST AORR O E A, InTaAPA225 " . B R B
CRISPR/Cas9K:[K| 4%k : FHCRISPR/Cas94 AN /N 14T 35 K 4
o, Mg m ST AR aE S .

3 ANFEFETH

PR GIH LG I 5 &R SN, FIF TG RGPS R
BRGNS BETFRQILEN, CaEMmh 2N 5%
PG XIQTL, WiLr53, Yr35%5"Y . S ThREMNT: &I
Sr22b 25 B NEPLAA I PR BOCRIER ™ . 4w HPi%k
BRI B LR, INSr21. Sr60. Sr22b&E; N4 FARICHID)
BREEAR, BHAFBRIEER S RN SRR,

3. /NI B

R ) G 4222 S EEIN SN, H Rl X 253 T3 I 1
JFR ¥ 35 AN R AT A TR 4G B B SR TR SUQTLE A7, T
LA 5 ZEHE R B AR 56 HIQTL, {5 B A 3 R T g o 45 0 — 2
WFE o SRR T —— G IR S . R T R B W R B2
SENEIR LN, A S S E AT B AR B —— 2 FAric il
B3« B FH 3 b ic A O o 41 25 5 S o 5, (FL 3 Jr A G 22

,@,itma

4 fufmm

AWETLLRIR T /T ORI N ZEPUR i, FEARE S LR L.

EWA S DN E N

AN Btk
%3250 AP R, RN, SO
%228 GRENE 355N DS
%334 E 7 N
%235 EPURSEI . AR, R SO, TR
BAAT B . SO
#B49023 FPURER . SRR TSR, R A
%362 IR R SURRIM Rl
REE RN ZIF S5 NIE v i e
WA T PR, TS, AREAE R
##49 AP P
F12 B A, SEABURTE LT
F8131-1 [EE 37
Fih—5 ks
JAk15 UG 245, . ok R i
178187 R 7 N ETING b ]
748455 PR L SO AR
#2000 SR S 7N T e = By ]
#59H9405 R ML b
58798 PUEE FERRINA: Thiucs. SO
4935031 hHsk R TAT AR BN b AR RAT N
L83 LR R
%253 PR A
5150 EPRER . PR
4898 PR BRIAR . PR E R R
L5099 SRR %, Ut AN O
#8901 PR AR TIERE
#89IW52 [ EnEE
LR K341 sk WA, i R
M8 7633 PR SO
i %385 PHER M AR
K51 SR & T SO BEEL BEEURER
H125 B ST SR
#9023 iR &4, SUR6 Fiopi
FEI3 AT
$#33 FPURE. R B
W#13 PR R
#2802 PR B
JII#293 TR R
BAR202 THUERE . . R
BR211 GREINEE i
HAka16 PHEE . PIESER. THUTRR
HAT06 BUER AR R
HART09 HLER . BRI

170 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Agricultural Science

AR M T o
FoLeF 2 HeRA 1.0€2026 F
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

AN st
%2803 REDAS R
%4806 UK AR
%4901 SRR PR R
BAk902 TR TR
%4903 TPGERI . ST TR
44904 PRI R
%4906 UM PR
#4k909 TSR B
%4910 PR R
#%A912 PRI PR G A
BAR917 UARE
BA918 PURT
#4919 PURTE
4 4%926 - R TR
%4931 PR SR
BA941 He PR 2K
BA942 He U A
%4952 YRR PR
%4958 FYURE . FPURER. s
#1818 GEIAEEAI
109 PR
BFBL0 e 37N Rz s
13578 ok AR ORIy
175 PSR Rt ER 5
1IRK 1501 PURTER . PUEI M
kTS TR . R TR
T 48852 PUNESRERG R R R T
Fifks28 PUNEFER R
74569 BUNEZER R
49811 BUNZ SR R RS B
Hm162 PN ARG R AR
LT BUNELER MR
748208 PUNZ IR OB RIS B
Fifk1353 PUNERER (OB T
P 4%256 BUNEZER. (IR
k802 BUNZ R R RS B

5 #Fit5RE

NEGUR B OO E YR RS T A
AR R o TR S A /IR AR SR L AN S TR
Pk, AR AR R AT

BORTE 2 - P FH 5 TR B RS A A U B B K, DA R Y 4 3
PRIALIEFEAR A A AR

ZPURA O SRR X 2 Al TR AR I BUR, A
PUIRFE . 2RI LB UL R .

LRE IR AP SR S AR S5 (iR R 1)
G &, W] RREE I T DA &R

(5% k]

(1R, 70 Rk, L% & K /N & & A LR 3
HhRCEWLILA B L b #H%,2016,45(08):18-24.

(20 41,25 4k F, 79 4K, 5. 2002 ~ 200348 5 # i v Jr &
R By EH AR DN L & 8RR B R E#H1 8 R LA
% 2003,(08):9-12.

BIAETEARINEF. S EHRBEXITHAKXEFLE
RV A B B A 5 PR LO]AF #% 4%.2021,47(10):1843-1853.

BIEATEBEREHZEHB LB FINFERN
P A R IR R AT LD 7 R Ik B #£,2020,48(17):113-116.

[51XF K #5.20154F 2 Bl /N2 F AJm ok X 4 B HH M.
K 215 8,201 5(1 #1):41—42.

(Cl1ZEMB X, ZHEFEFREBALBRIILN L ER
B & E 5 A 5t B[] R 2 5 S 4R,2022,24(05):949
-961.

(71 K& DN & BURE R % 1% O0 B 2 (01,9 w8 R AR
#,1982,(12):13.

(81X 7 7,k 3, 7 ik 5, 4% - FAFEH Bk T A B
/N FT A D)8 3 VTR 3 4R,2023,24(06):1805—-1815.

Ok E& TRAARENEZRABERMAAFLS
Fhbl 3 B A7 #F 52 119 7 K b % 4),2021,33(04):9-16.

(1044 A8, T A% 0 FRIBENERFBERE
B A ep ey B R (0.9 K Ak #4%,2006,(03):189-191.

(1112 EA HEMRALE EARETLELL THLH
By H W0 R B /N 3 HA R (0097 8 R b AH5,2024,53(1 2):23—
30.

[12)F 4o 37, A ATk W 2,2 /D & B m AU QLA LD,
1 #1 2% 4%,2005(6):692—696.

(131848, KERZRFENTE R AEFANERNE
B 3 1 B AR EIMWE L 84 F- 4718 2 A [J].48 4 % 4%,2009,35(10):
1791-1797.

[LAIEMEKF A 2R, ANDEREARKEEFRILYE
QTLE AL R HE 3 Fh 3 b A AT L].4E 4 2 4%,2024,5009):2167-2178.

(1517 =, Muam, % T, E N E £ X RTELEFR
#E & [J1.7 ¥ Kk & % 5 4),2024,58(04):539-551 .

(16]F e HEXRPNEETELIHEREL ENLE
Fe i it 3t R (00K b BB R, 201 3,(12):161 - 163.

(17124, KERBEFTTERIBENLTERF
A BB 36 R B L] R AT B 52 30,2025,(12):175-177.

(18 3. & FEm b FiRH 5 %4 Ko w11
#F#44,2025,43(04):170-172.

EEE:

X B AL (1994——), %, ik, 7T 7 A AR 4=, 52 5 AR A
RAw: EHEESS,

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 171



