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Regl, ZmCCT, ZmAuxRP1, ZmBGLU17,
ZmWAX2, ZmLecRK1, ZmWAK17,
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CN108893550A(ZmCCT), CN109486988A(ZmCCT),
CN115992289A(ZmCCT), CN116287414A(ZmCCT),
CN116377114A(ZmAuxRP1), CN109680094A (ZmPrx5)
//CN108004236A(ZmGHD7-2), CN109652585A(ZmAPX),
CN120665941A(ZmCRK10), CN109234431A(QTL9.04),

CN119932217A(gGSR10.06), CN102395678A, CN107502661A,

CN119932216A, CN119932215A, CN118406792A

CN109609676A(gRgls1), CN109536633A(gRgls2)
//ICN119591686A(ZmCIP6), CN118755873A

CN118703678A(RppC), CN120624697A(RppK),
CN119864077A(RppK), CN118480627A(RppK),
CN112351679A(RppK), CN118745482A(RppM),
CN113121664A(ZmMM1)//CN106282394A(Rpp25),
CN110592259A(RPPS313), CN111902547A(NLRO1),
CN119591686A(ZmCIP6), CN114277173A(gSCR6.01),
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CN117693289A(ZmWAK—RIk1), CN116249445A(H2/H13),

CN116083615A(H?3), CN111153974A(ZmMM]1 )
//CN105624154A(Ht409), CN112662807A(ZmGNAT19),
CN112708693A(ZmCaMBP1), CN119591686A(ZmCIP6),
CN120290566A(ZmTPS6), CN115058534A(qZCLB5),

CN102958349A, CN103160503A, CN115552038A, CN119753208A

//CN120290566A(ZmTPS6), CN119753220A

CN113980919A(ZmLOX3)//CN119061194A(ZmER]1),
CN120776055A(gER3), CN116411111A(gRger10),

CN116411110A(gRger7.2), CN118853927A, CN116334285A,

CN120519628A, CN119899913A
CN106399508A, CN116732231A

CN108441571A(ZmGDIo—hel), CN110628941A(gMRDD?2),
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CN101138313A, CN107338293A
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SRR AN G A RN 0K, DT A R A kAt 1 1)
B TG ML R (FgSwi6) DA K 5 LB 7 2 A R &
(FgAtf1)™, AN, TR AEA 45 2 A R 7 2 A AR
RIS, A 23 AR ST R BUEOR AR (kR R AR AL AR XS
R, R A T X B ) A AR N E 88 B RO B
SR RS FERT AL, TS THTER S PR, 1t
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I i 31 M (broad—spectrum resistance, BSR) & #&
B o L A () AN [ A B N AT o, T 2 E L
4 (multiple disease resistance, MDR) M £} X A [i] 45 J5
¥y n] M Br o LARE 7 85 e Ptk 3k R Ok 6,
RppK J& T 18P0%IEA, 1l RppC W& T/ N ALY
o FE A KR TR AR b P — L AR I R 2
X9 B 7 A v i B AR LR O 1B, S B IAR S &
A=A A T AL VR, TS BRI R . N
Z HRPREE A A, AR AAAE 2 R R s 2 AR 3]
FRA RN Ol R, T ispitk f 2 s hubk ot
BA T E A E, Wi g Z R T S E,
b RppK 51, WFIE F AR BB T — A i P 2t
Rp1-D21(Rp1—D FZAENK), I HEH 2 5 V42 i 4
W IBTTE RN, b & — > NLR Z AR5 M, T LA
H ¥ 15 r= A= # 8% i (hypersensitive response, HR),
XF A EA G/ N BA R S DO

A5 NI, CHRE T 6 MmN
ZmCCoAOMT2, ZmMM]1, LLS1, ZmNANMT, ZmPROP-
EP11 M ZmCPK39., HH,ZmCCoAOMT2 5 ZmCPK39
BIRe A T X KB, /N BE i AR B9 A e o4 =,
ZmMM1 X RBERR . IKBER . BT 8595, ZmNANMT
XE/ANBERR . KBEMG . 256", ZmPROPEP1 X /)N
i SRR EA PUMER, M LLS1 BT RE B RAS IR SR
L AN BE, REAE AU 2 Fh IR SE 516 A8 728005 54
Mg, ZR A HAERIPLEI T LU B, HR RN, 614
AR BRI ZFRGE | WS SR K
VAR AL G A R TR SRR SR SN, PN S 2
P 5 DRI 05 Ay A s 1 R A SR K R A AR Sk Y B
THHLE A AR B R AL T 82w .

2 ERhBEEWRRER

FoRAE AR, AUE RS IR TN
LA EOKE BRI R FORIE | B SRR
W, ZTMIR AT . M BRI — B AR Y Ak
EAREMEAO FE R, A 2019 45 1 H ERAETE A, —
SRR BB R AR R 26 N (X, ), Bt
FL108 J7 hm?, 78 224~ s X 3 il ™ o 15 5, 2020 4F- 8
T ESIAC—SERAEY TR A5 ) o H S A 2 T
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SN T B iSSP gei T, 2021—2023 4F, iz
P12 080 7 10 R b 7 3 0 % AR TETRRER 103.3 7 ha', o
TORFIE ARG 3191, FOKEE N4 “gh0 il 2
PLgy Bty e oo ik 25, ERR L RS 2
BB, 2 B RIS A 5 — K F L i H O HRE R
WL 1 1 11, B S BUR R AR, 15 & FOKTE
JERG . SN LT I Ge B B, 1T 2021—
2023 4F KR Rt AE TR 0.524 J7~0.741 77 hm’
U, o YA K B0 UH Bt R A AR 34.65%~
41.67%", W B~k BN, (R BAE SR, — AR AT
BHH 20~30 18, H B It et i LHEM R, &)
g T A A, B EORJE A 1A, 52 m T4 i 1
R TAERAET /o IX B R B A R EE
B PE7PRHE A IX GEiT, 2013—2023 4F[a] T oK i
O e A AR AEAE 15 07 h? WAL, 5 KB Y
FAE R A M RUIEAR R, U 5 AR S F oK uE

FESEBRAR 7, R B P AR B R B0 U
KW A 2, s P it —224 K. il &
&, op [ AR AR 25 B A T AR 5.6112 42 ho?, 42 [
HEHL TR 4.16 4%, A4 TR miitk 245 4 L
AR TEAEB IR R B R A I S . X
Rl 36 77 AN 2 B K BRBE R 7 A BRE XU,
AN T AR A . M Z R, B A B S R
GV MR H RS T &
21 SNERHRER

Po AT G AL LR IR TP R IR . ST
SR AR 20 g, BHERFHEA o
4 F AT 1 (Bacillus thuringiensis, Bt) ft) 7 B2 [ F&
PRI T Bt 9%, A0dE Cry 2. Cyt ZKH. Vip &
LLFhEH . B, Bt YrAEEH BTz b H TR
PURE M, M E 2019 47, EEEL Br b A L HIED1)
e I AR VE R S TR 83%, S A s 1) 7™
WAEKF . EEEH 1996 A fEHLfE T HR L3R &
KA ARIE, RS, 2RI B bi LN £
Ko, AP HIER B 0 AR S T R R L R A A
FEPR TR SR AR LR SRAT A i . AL Z T, TR EFET R
T LR FOR MBI & A AP e W, 131 2008 474 LR A
Yo Fh i B RH E R LI AR S 35, MRS A
BAVEAE . B 2019 4558, [N 2 R Rk &
BRI BT T A BT H L TR R L T H 5 R 55
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B HUHE PR T K G A AR 4 AR A5 B R 48 4 Pk
F(F2), 20234 12 H 25 H, Ll A &8 & A7 1@
5, E N 37 NI K SRR AR A PR 2 ST

ATE, bR P E R R B A e A
FOlAERBE . R AT, H RSO ST U R AR AE A
PURBFEARSEIL T 04k

®2 HPERGREEBHERBEEZLE

FRENZ &1 H A AL AR A E R/ mERER HEUEZFR
20194E12H2H B BR A5 cryldb. epsps DBN9936
20194:12H2H 7t M B3 5 crylAb/ery24j. gl0evo—epsps HiF125
20204F6 11H T 53 551 epsps. pat DBN9858

20204E12H29H 7t ML B3 5 vip34al9. pat DBN9501
20214F2H 10H £/l crylAb/ery2Aj i 42125
20214F 128 17H Pro mcrylAb. mcry2A4b ND207
20214E 121 17H Ui cryldb. cry24b WK HGF8
20214F 12 17H Pt M B3 5 cryldb. epsps. vip34al9. pat DBN3601T
20224F4H22H i 3% 551 CdP450. cpdepsps nCxX—-1
20224F4H22H P L i IR 7 crylAb. pat. mepsps Bt11xGA21
202244 22H Bt H i s B 5] crylAb. pat. vip3Aa20. mepsps Bt11xMIR162xGA21
20224F4 22 H i 3% 51 mepsps GA21
20234E1H5H it H i B 5 cryldb. crylF. cphepsps BFL4-2
20234E1H5H it 3k 551 maroACC cC-2
20244F1H2H B HU R 7 cryldb. cry2Ab. CdPAS50. cpdepsps WK H - 8xnCX -1
202441 H2H B0 HU R o B 5] crylAb/cry24j . gl0evo—epsps. CdP450., cpiepsps Fi=F125*nCX-1
20244E1H2H P U R 7 cry24b. crylFa, crylA. epsps LP026-2
202441 H2H B H i R 7 crylAb., am9epsps WYNO041
20244E1H2H i B HE ) epsps. pat LW2-1
20244E1H2H T R 5555 am79epsps WYN17132
20244F5H 7H FEE R R Br2(S: A 4t 179AC19-13-13
20244E5H 7H BL HL TR o 7 cryldb. cry3Bb, cpiepsps BBL2-2
20244125 25H PR R B R ZmNLA(JE N %) KN-NL4-2
20244E12H25H B H T B 5 mcerylAb., mery24b, maroACC ND207xCC-2
20244E£12H 250 B LT B HE 7 vip3Aa—kl. cryl4b. pat QY2569-42
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Abstract Ensuring stable and high yields of maize holds immense significance for global food security. However, the frequent
occurrence of diseases and insects severely restricts the enhancement of maize yield, and poses a significant challenge to sustainable
agricultural development. Resistance breeding for diseases and insects, as the core direction of maize breeding, is not only directly related
to the improvement of yield and quality but also serves as a key driver for the transformation and upgrading of the maize industry. This
paper separately reviews the latest research in maize disease—resistance and insect—resistance genes. It systematically sorts out 33 cloned
or identified disease—resistance genes together with their functional mechanisms, the interaction mechanisms between maize and
microorganisms, the application and transformation of Bt (the mainstream insect—resistance gene) in maize, as well as its relevant
environmental safety assessments. Particular emphasis is placed on the hotspots of gene mining in recent years: broad—spectrum and
multi—disease resistance genes, as well as endogenous insect—resistance genes. On this basis, this paper discusses the necessity of disease—
and insect— resistant breeding research for China's three major maize industries: grain maize, silage maize and fresh maize. It further
proposes that targeted breeding improvement strategies including resistance resource excavation, molecular marker utilization, gene
verification and taste evaluation should be formulated according to the differentiated development demands of each industry and regional
characteristics of disease and pest occurrence. Accelerating the development and transformation of research achievements can enhance the
risk resilience and market competitiveness of new varieties. This will provide a solid guarantee for the sustainable development of the
maize industry.

Keywords disease—resistant breeding; insect—resistant breeding; maize industry
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