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Research progresses of southern corn rust in China: a review
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Abstract: Southern corn rust is an important disease of maize in China. In recent years, it has become a
serious biological disaster in maize production. The national annual occurrence area of the disease is
6.67 million hectares, resulting in serious yield and economic losses. How to effectively prevent and
control this disease has become an urgent production problem to be solved. This paper summarized the
occurrence, harm, distribution, epidemiology and transportation, research hotspots and existing prob-
lems of southern corn rust, in order to provide a reference for the research as well as effective preven-
tion and control of the disease.
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A0 ST S R — ORI T (X3R5 ,2009) , E
JEA AR 22 M K A 7 o i T (AL & Yan,
2012) . 2014 4F T KRG 7 S5 78 35 R A7 v 7 32 1
T 1800 71 EITA TPk (Little, 2014) . A, £
K 5N S 52 W B P (Gustavo et al., 2015) (E[J
Ji£ JE V4 IV (Baek et al., 2015) fl1%&[# (Janruang et al.,
2013) SFEE ERAE R EEREZ —.

FEEWN, AR IR T 1997—1999 4E7E WL
AV BRI K (355 A5, 1999) , 1998 4F 1%
I 2 AE T4 TR T Ay P T DA B 1 2R 48 R 0l
DXt B A T AR R A (X B BEAE L 1999; £ A8,
1999) ;2004 412055 T 761 mE 48 AT 2R K L TETR T
BIR G b Z2 Mkl AR i - ik (5 = 4
2008) ;2011 4, %06 & 7 1] g 44 I3 T T 5k, AR 9
KRR T B R AR M 5% 5] 50% LU AN (FF5
B 5E,2013) 52014 4F , 102 s DT Bk R K 7= X 5
RAZIE T B R U I 60%~
70% , " E L B A (G0 25, 2015) . FEE
I8 X, B4 220 h 19 B G BE £ oK &0, 1
R 20% LA L, 15% Fit iy e BEAS 4 g (b e 45
2015),

IR H IR T, ZHEWS R R 24
BT TR G RIS, 2004) . BHIR DL £
Kt R b IR AR A RN B, & Lt
R b2 BUARSRBE , It 25 st TR 9 B A - HE R, %
B4 SRR (BEE M 2282, 1984) . #E 2K
AFWE, BE Y BUS RYe, TORZEF I
TR L3 2 VR BRI BT . ZERO e 3R I,
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I = e RN S eyl e e T R e i )
T HURI £0 7 300 A5 A AR 25 B TE ARG (Beae (]
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g1 A gad i MR T RS T E L
FIOE X5 58 A AT R . AP A S Bk R
(Crouch & Szabo,2011) H.¥E LI i A\ T 4EF 7 =L
ifj & (Cammack, 1962 ; Brewbaker et al.,2011) , Z 1
TS TR A P A R R T B 32 28 R 580 v T T
S50, 5 BCH BURT T G P 00 T 40 R 1 N B
(Cammack, 1959 ; 58 =755 ,2013) .

DO e S A T IR o S A B N UL AP S E |7 K e T
T, AR O AT 8 AP0 TP BE T 0 56 R 457 ThT
T R IE TAE BB bt oK T i
TR RNE A E R ARAE T (TR R 2255, 2008 224
WIFAER ,2010) .

XTI S5, R INAE (2014) 38 1o W & )
FE I & BRI ' R 630 ) 6T 2 HE R
TR I B R 28 R T L A KT AN O K TS DL T 2 HE
A 55 T 0 14 B k280 00 R 61.3% F13.3%, H 8k
ot CRESCRE AR AN T EA T L, 7E 12~
20°C &AM T E AL FAEHTEE TR R AR B oK
AT B 10 dFT30 d TG FT. S EE(2015) %
FOKBE G 0 & il BT R AT T I, R
K IR T AE 15~31°CF & , Hfiid 15 5 7 Fl
H24~27°C . TEHBIAEE T, ZHEARS B = 6712
e R0 ] 178 38 ‘2% BV AT 5 p A= g, O B O 2
K I R G PR A b B AT & AR G
P 25K % (Debnath et al.,2019) . 38 % SR U, 76
BRI HTT 6 b B BT 58 s R AR
e, i o BRAR A IR B RN 43 R 23~28°C A 16 h
2 7K 551F (Dolezal et al.,2009) , >4 &% {3 B I K
MRS E R ARG 10 HEB W 2 5
PEHE T d ARG AHE TR I SAE , DI 75995 5
Fsf (] N AR B R A TAYFE BE (Debnath et al.,2019) o

3.2 fREME

Z RIS A LA R 30 7% 2l i i 2 R A =X
TEAN [R) b DX [A) AT I AR AL R FRAT , B A6 1A%k
PR AR B DATRER i T K AR IX i) 2 285 8 R K e
XALHE , T e 45 (2020 ) 38 1o X6 22 3w 45 18 0 1 7 25
PRREF% DO B AE TR L L X T4, ok o8
BRI ER | BT K WA= YL IR AR R e i X AL
(0B

FEJ75 35 JH I B AL A% T, EHAZT A5 (2008 ) ifF 5
IR, TE TR DX 22 MEAT 55 TR B 96 11 R RO
ZFRIA], AR/ NI R SRR 2 T K, B2 hiil 7
% 35 I e R R A TR P S A A I T e, X T R
K, e SR A B T AR B AT XA 90~
100 m, 5 A XUf£4%E 50~60 m.

TEE I B ARG i, H X T ELARALE i 2k
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5 ST S G DLEEA T HL A M A WA S e At
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25 ] AT SBERZ I .
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H AT, 3 2 % 19 KPR 5351 RppQ
( B 2% 85 %, 2002; Chen et al., 2004; Zhou et al.,
2007) \RppP25 (X F 45,2003 ; Zhao et al.,2013) |
RppC (k% ,2013) . RppD(Zhang et al.,2010) .
RppS(Wu et al., 2015) . RppM (Wang et al., 2020)
RppCML496(Lv et al.,2021) . A[A] T K H 32 R BT
PEREPRIFE 544 53 A FH S DR 2 v i FH B AL R T
BAMF (1),
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Table 1 Materials and methods used in genetic analysis and mapping of resistance genes in different maize inbred lines

U EA SR SR A PR Iy FhRid
Resistant parent Susceptible parent Resistance gene Molecular marker
3319 319 Qi 340, 9801, 478, etc. RppQ RADP, SSR, AFLP, etc.

P25/F939 F349 RppP25 SSR, InDel

W2D w222 RppD SSR, STS, CAPS, etc.
CMLA470 & 7-2 Chang 7-2 RppC SSR

SCML205 124 Jing 24 RppS SSR, InDel

1 2416K Jing 2416K 12416 Jing 2416 RppM SNP, InDel

CML496 1x9801 RppCML496 SNP

Tk A B AR5 319 A HLEIL I RppQ 1
KL, 7655 7 919 3 (sequence character-

ized amplified region, SCAR) b5ict MA7 #1414 F Bt
K B 2 & % (amplified fragment length polymor-
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phism, AFLP) #7510 M-CCG/E-AGA157 Z [l , it fE #E
B39 0.46 cM A1 1.71 cM(Zhou et al.,2007), E
K A 38 7 CMLAT0 H P SE R RppC oy i 14 HL L
, b7 T 5] B & P %)) (simple sequence repeat,
SSR)#FRic ume1380 Flume1291 Z 7], 5 2 MFRiC )
T8t 4% BE B9 3 ) 2 3.5 oM il 8.8 oM ( Ik [ it &5,
2013), K [ A% W2D It 5E R RppD 1 14
FFE R %A T SSR FRic ume1318 A
P14 2 5 1 ¥ %1 (cleaved amplified polymorphism
sequence, CAPS) ¥ it CAPS858 Z 6], K#)2 Mb )
YRGS (Zhang et al.,2010) . oK HAC R P25
PIBTIESE R 1A SR PR s ], S PR ssony , 3 3
18 F,. B, Fl B, Ff 4K (1 38% 1% 2% 43 51 o 81.88% .
38.14% H155.19% (X EEHESE, 2003 ) , 1% F B R Bl i 44
“} RppP25 , 1£ SSR ARiC P091 Al A 2k (insertion-
deletion, InDel) Fric M271 Z [a] , 75 1% X3 N i &
T 14 4% % NBS-LRR 2 [ 1 f6 i Hit Mk % K
GRMZM2G060884 F11 2 i~ 5 Z 4 B 1) 70 T hnic
M214 FI1MO019(Zhao et al.,2013) . E K 432 % SC-
ML205 X} K g 5 59 15T 5L B RppS #8
il , #2528 AL AE K 10 5 G fk I (Wu et al.,
2015) 5 S PEAG I A& BT PE 3L ) RopQ . RppP25 il
RppD AIEZE7 JE IR {H 3 N0 P 3 R A A 2 1
K% (Zhang et al.,2010) ; Ut SE K RppS A2 Lk
3ANBUPESE PR 0 2547 2L (Wu et al., 2015) 5 {HJEHL
PE 3N RppC 5 RppQ . RppP25 . RppD 1 RppS 2. [H]
FEBA PEAT SRR AR B > T AR e M
SICTE B RppS 5 HoMh 4 NPT SE R ) S0 6 R
B LR AN, 78 2 5 (a4, 2018) 34
(BRCUE%5,2019; Lu et al., 2020) .45 (Deng et al.,
2019;2020; 5K 45645, 2020) .55 (A4, 2018
Lu et al., 2020) . 6 5 ( 3 A2 )T %5 , 20185 Lu et al.,
2020) .7 5 (BRSCHE %, 2019) | 8 5 (BA SCUR %5,
2019) .95 (Deng et al.,2019;Lu et al.,2020; 5Kk 4 £E
£5,2020) F1 1045 (L AENEE , 2018 5 MR SCIHSE, 2019;
TS, 2019) Ytk F e 2 Foa PRt
[A & (quantitative trait locus, QTL) A &5, 7 LATR43 i
B E RN R B i
5 EXREAERARBAMNERES
U TR S K B S5 I T A3 /D
B FE ARk F oK R I 55 C B TR ) E 2 oK
I3, VT2 6T MR P A sl A AT B EE R 20
FRESY , Bl 24 T ELR R =B E YR

GERT I T NS A B B AR K27 AR Ay = AT BRI
Hh AL 2= B D s P AR

i E LML B BEVEDRL ST T RS A A
T X B KU 2 B L T AR 8] 3 5 FE
(inter-simple sequence repeat, ISSR) 43 izt fZ ¥ it
MIREAR IS S 24 9T T FOK RS 7 5 e 3K [ st
e ZFEE GRS . BT, 1% B BAE %R B 3R
AN [R145 10 Z2 MEAR 5 DR AN R Hb AR R 1) 3 A AH DG 1
fif AT S H 5 Bty SRR DG 4B, IR T IR E R
KB IR IR G Y 22 T5 I, 3R K bl ok
BT gLk A T E S VS TR EE I E R

T A K2R A = AT BAIE T ISSR AR e Xf
FENZR TTIR CHL ] S AR A 10 2 HEAR
AT T ARG 25T, 3R B 1L AR 1 oK
TR AR A R e IR E ST

r A M R 27 o g AT BN A 22 HEAR B T 1Y
AEWIEEREE R | A R R A AR
JE DA SRR IS AL 2 55 7 TR KR i A T 1 &
00 S i o S A i N R S T o Nk
R TETR [ 1534, AL FE A DRI A 7 X5 B 1 oK
FA TR0 SR R BE QO s 57 T R OK RS 7 S 1)
Gy RN T s BRI T AN R 48 22 HERR S TR AR X 2
HE ST B R AN [R) T K A A [] st X 22 MEAD 45 1 1Y)
POV TH R T ZHEW S/ 2 8P SSRbrid, i
BV NEWIR7 A LS ey ke e

6 S

INILTR [ F R 7 859 B A A T o 10—
BT FORA ™ LR BN E 2 —, Hit/ ARk
BRI . FEE SR URAE L TR RS
ORAfAEL il £ AR 15 07 XA B, Xo 2 3 ARG L
AR R R T 2 BAR ORI T B
TEFRE B 5 AT i, FFAET S LG —Le gt g,
EASAE TR 9B Bt , i A5 1R 22} T ok 1 PR A
FEffR . BN, K g T e e R E A LR LA, £
FEALIR WAL G YR 3 S 0T 3 A R LA A% 5 2K 79 I
1] ¢ 2 MEAPI 75 Bl B R A% 1) 3 [ 1) 1A k55 5 DRy
PRI A TR [ R R A S R YL
B JEARAT AR MR B 5 o e (e 3 ] oK
A TR AT R P R OR R T
A DX S - B FE T T B OC R LA RGZRTE
T [ AL RR IR AL s 120 TR AP AR, 97 3, AP A
SRt akE . HA W 2 HERNES R R GRS
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