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Advance in Sclerotinia stem rot of rapeseed
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Abstract: Sclerotinia stem rot caused by fungal pathogen Sclerotinia sclerotiorum is one of the most
devastating diseases in rapeseed production. Combining with the existing research literature and the find-
ings of our lab,the review summarized and prospected the researches in infection process and pathogenesis
mechanism of S. sclerotiorum, disease-resistant resources, breeding progress, inheritance of resistance, re-
sistant QTL loci,and resistance genes in rapeseed.
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Fig. 1 Disease cycle of Sclerotinia sclerotiorum in rapeseed

L2 HmiE

H R 0% 28 T 9 20 AL 3 Bk = 2R 48 42 T
B 0L 9 42 )20 B A 2552 0 430 %
BB BRI AT A T A A0
o B T 7 2 e 4 10K B 0 2 5 5L
fiti (Polygalacturonase, PG) . £f 4 & [iff (Cellulase) .
2 21 4 £ fiff (Hemicellulase) . 5 i fiff (Pectinase) . &
M i (Protease) . ff Jii fiff (Cutinase) | 1] 3 # fiff ( Dex-
tranase) S JF 2, MO 27 3 R 2 B I W A 4N i BE
1YLl 2L, i B AR A8 9% L 8 T T 22 AR I
FREOT R A TR A W ) B R R OGO I T 2
—HT L B R B R GE o DL Oy 2 A% A T 1 B
it A R ORI B EA8 ;05
A M RE R Z Y Ca® ' 25 5 T R IR 8% 45 & 15 I8 41
JEESE R g Mg® B A i it 2 R A 32 BHL A
EHERTIREIRAL , 5 A & 8 & 1 45 & oUAs I i
M S BB AR TSNS L A0 R FEALAE RS D

SR R A AR IR AL 0E AT A AR A IR
D LA AT 5 R A IR AT TS @ S A T
G Wb K i T O EL A pH BREECCE A 5 A
SEHUE AR OGRS © AR A X KT
MR WA e X Mo ) I St o 0 W 0 MBS 4092 2 L O IR
TN eI L A S AL IR IF 51 K A ke Az i K
SEIER LR TR AR . AR A EE R T 4
AR B 2R RE T 5 . {HEON J7 B0 55 09 4% B R
BRI SR B R O A A A T A — BRI A
TR A7 7E S8 52 % I BUR AL BE, i 17 EAT IR A FI R 48
IBETE .

2 ISR TR A O U ) B B A
R
2.1 HRARNRLSEE
B B4 X A A S AR AT 2 0 T B A 4
R B OH 2 0 28 0 S AT T R T



% 10 39 T

A5 < SR TR AR AT 5 S 87

AT 1) T A 9 70 1 6 2 i 3 W AR i 5 ) T AR 1Y)
PUMEARAE 22 5 AR T AR B G i 5035w HUbS L
PRI 2 2 AT 2 U T W R SR (0 3 & W b b e B A0
RPTI . BAE 20 fH22oR B AR Be e )
WEIETTEEXT 2 000 Ay 25 22 @ BEORLHEAT T %58, K
U3 Y 3 32 oM e JF R 2 600 1Y B AR
B 5 Li 455N Barberti 480 T 46 F S
S5 o 47 A T HURS Y6 U 40T ) Brassica
juncea JMO6018 . Brassica juncea JM06006 Fl H
B Brassica juncea 2 E#tl, WA EMEEZEZR
BRI X B A B AR SR B . S AR b
O WA . 0 2 B AR H W A AR SR A B W B
PELE S AL A 2 AT AR RHE Y S R P
W, &M Erucastrum cardaminoides . Diplotaxis
tenuisiliqua F Erucastrum abyssinicum %5 B Az )
T AR W B v B A MR . ik S
FERE R B 58 2 R PE kL BB T AR 2
B J W) b X8 TR A% R 1 BV AE A B 22 S L H O AL
S 1Y 3T G W) R v A7 R B0V B 1 B R K X i A
T3 TR R B R AT B 1 1
2.2 MEARKEM

ZR TR R HUR R IR Bk=  H N E R AR
Hil A F MR F I T EA SR
T A0 S R Ao 2 S gl 8210 v
4S9 ST Gl 11 S RN 15 S
X1 S A o b 56 b S AR e B R A Rl
B 0 X A I 2 R B0 2% S R R Rl
Brand® 45S51 F0 Brand®
455520, BARAT S I R TG AEA AR
7RI T %7 S i B B
o 1) 3 i AL H AT i A G 2 R AR AR AR BT A
o AR HIE PR AR O, B R BB A Y
S AT BB IR 104 2 B 0 S 3 R 1
M.

3 SR B AZ I A T a8t A AL A

HT A R B v PO RN Yl BT AT R
RE SR AT 0 200 M 1) o S8 ke 1 5 T A0 114 e 1 it
R, RISk B HE B % BGF, 5
BCFy ACHA B i 23 AR 050 B0 1k A9 R 1 L bk
RI ARG WAL L BEJE A 2 R B SR
POtk 3 2 A% AR il h 24 2R 3L AR Bk
15t A TR A TR A T 255 R o 20 A () 45 L HL
IS 1% 7 25 KT W R g AR O 2207 ] B g

Pioneer Pioneer

SELOL R S AR a0 AT A A A 5T AR 3R A
R PR AL B . & BB 22 2 X 32 L R i s 3
I 5% Z e UG i, ik DR AL B B AR Bl 1 & R 2
Tk = vk 0 3h A AR Ak . AT AR R X I S BT T A% R
QTL & o T 7 205 SR 22 B 31 S5 1) T A28 e i Sk 4
PR L 32 2 HE D R L 250 A s 1] LA 2
NEh F AR —E W B Bon] AR SR B I
PESM . AR I /N 2 7 Xt H R 19 006 17 a5 A2 37 F 5%
& BT A RE RO, 2 T 45 BE AR AR
W S5 18 RS AR TR] 3% T 7R 3 T 58 B A2 Bk 1t 4%
ML 52 2 M o AF AT DUB 22 AR 2 o Y S0 TR A2 B v oy
B VAR PR B L 52 2 B R JF e Tl
T A5 A T SR TR A e R B st A% bl S R AR
.

R 1 Bk = 58 4 A g B P BT IR A0 L AR O 1K
X YR A A T 1 AN S 4 o A e R A AH 56 B
T —RKRHZR. it #ENTA DNARNA DL K&
P BT 7K b X i 32 08 B A A% R R AT T R AR DA
1 BT T8 ST B A 1 4 T BLAR .
3.1 ¥ QTL MEAL

£ DNA JKF- | 22 E AT R 2R B QTL SE A&
ok FHBUAM LI N (F D, X FEMEST R A
RAPD bric #g @ 1% 5 F, Spks Bt itk 45 &
15 A E 3 AP 4% QTL. (H K fig$2 1% &
T 5 T I S A O R O X R OC R L S EOL T %
JE R BT QTL X LA At 28 RIOF S 047 LB, ]
FLAHE R Yin S0 2 5 ORI 3 Rl OK [H] 9 48 2 O vk
Xof 6] — AN H i Bl 3% DH BER AT 24 2 BT
BB PR %5 58 L A A I ) 18 A 21 AP QTL.,
R AT RE T %0 7 I AN 52 A AH TR TR 3 2 0 1R 1
QTL #EZ% /D, Zhao HHEHHEMMRK . . K&
HSEE 3 AN TR 3 A AR PR QTL, (1
Sl QTL Z 18] & kil 2 # &, b 5 L X
R AR FERETE 2 4> DH BEAR b 43 510 5045 11 Fl
2 AU A A BAAS QTL RE A B 1) e o 6 R0 AR S
22 % AE N12 F1 NO2 E S i QTL XA
T [R) U5 X BT ARAIF 5 & R O Al 3E DH
FEAATE N12 F NO2 | % 91 QTL, JF k3 2
A QTL X 2 (8] 7 78 [F) Y5 PE . 35 ok, — 26 fF 5%
38 2ok AN [ BB 8 T VA RN [ B R o A e
BT —2eh QTL. x4 QTL £ %04 i 16 H i A
MR A WHRRA L, DB T C IR, K
i A~ QTL BE M B e R R 5 %
A2 05110 R G I — R R R T G



88

P JE AR MBI A2 4R (A SRR 2 B

543 &

i QTL i B 7 7 H W 3 SR i A9 F C6 Je
PR LG AR B T BOF 4 RT-PCR S ERY
Trk BE T — AW W4 X P 6 56 2 i (Indole glu-

cosinolate methyltransferase, IGMT ) % % 3
(BnIGMT5. @) iz HE K Ry C6 1 QTL X [i] o )
PEPTRG LR O,

F1 HEHEBZENREZE QTL
Table 1 Resistant QTLs against Sclerotinia sclerotiorum of Brassica napuse
¥ 7 7o 5 B TL % e vpe pa e n e
I 44 Ber Jrik i sEbs QL QTL Ff fe B SRV %
. N Inoculation Resistance QTL . C
Population Cross . Linkage group Variation Reference
method index number
F, 085 (R) X Xiangyoul3 (S) A 1 3 LG4,LG8,LG14 13.9~29.2 [64]
A 1 3 LG5(N7),LG12(LG1D) 9.5~41.5
3 3 LG3(N6),LG4(N7),LG5(N7) 11.3~24.7
DH  DH821 (R) X Bao604 (S) LGI1(ND),LG2(NI12) . LG5(N7)., [65]
E 1 12 LG9 (N10), LG10 (N3), LG12 8.7~42.2
(LG1D),LG15,LG19
B 3 10 N4,N7,N10,N11,N12 10.2~36. 2
DH DHS821 (R) X Bao604 (S) C 3 10 N1.N3,N4,N6.N17,LG11 11.6~15.1 [66]
E 1 1 N12 17.3
A 1 3 LG3,LG12,1L.G17 13.6~23.2
Fy.3 NingRS-1 (R) X Hui5200 (S) [2]
B 1 3 LG7,LG10,LG15 17.4~39.8
DH RV289 (R) XP1804 (S) D 2 11 N2,N3,N5,N12,N14,N16,N19 5.9~22.0 [67]
DH Major (S) X Stellar (R) D 2 2 N3 11.1~22.7 [67]
PHI2004HS1 (S) X .
DH 04DHS11418 (R) F 1 8 N1,N7,N9,N11,N12,N18,N19 6.3~10.1 [70]
A 3 1 N1,N9,N13 5.0~6.4
BC, F, M83 (R) X APL0O1 (S) [71]
C 3 1 N3,N8.N9 5.4~5
DHI1 7Y821 (R) X Bao604 (S) C 1 3 A1,A7,C3 -
DH3 7ZY821 (R) X Westar (S) C 1 2 C6.C9 —
DH4 DH3 (R) X Westar (S) C 1 2 A3, A7 — [69]
DH6 DH3 (R) X Digger (S) C 1 2 Al.,A6 —
DH7  DHI (R) X Digger (S) C 1 1 A6 —
17005 (R) X A 3 9 A3,A9,C8 3.18~13.07
9
DH Y ashuangs () c ) ’3 AL AZ, A3, A6 AT, A9, €20 g0 L7z]
C6.,C8 : :
17005 (R) X A 1 3 A3.A9,.C5 7.91~15. 86
o
DH Huashuang5 (S) C 1 10 (/:\71 ’C/;f, A3, A, A8, A9, C6, 3.43~32.61 [o1]
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Filvigs  F. AR AR Bk 5 455 b 9 45 RS E BURF AT Yin SET00T [T 335 o 3T 6 BIL A e €6 (AR 00 5 — " R B e 2

Note:R. Represents resistant,S. Represents susceptible; A. Represents detached leaf inoculation, B. Represents toothpick inoculation,C. Re-

presents mycelial plug inoculation, D. Represents petiole inoculation, E. Represents petal inoculation, F. Represents oxalic-acid soak

root inoculation; Numbers in parentheses represent the linkage group in the map of the corresponding chromosomal condition in Yin et

alls] ;% — ¥ indicates missing data.
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ot H Bk %% % W (Glutathione transferase) 3 [K ; @ 2K
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A A% (Reactive oxygen metabolism) & 58 B 2 W

(Oxidative burst) # 3¢ 2 11 2% s @ 40 B BE 254 5
TIREAH CHE A 5 © £ F1 I (Protein kinases) | 731
iz B LRI A0 M B AR OC B I 45 s © B s I B
& . WRKY  AP2 #1 MYB Z1%) R AE AR 45 mli 3t
PRVAELTS o0 e 2 B 1 % 36 0 AH G 2 I
5 : Bne29 . Bn-30 Fll B 10 (= 3% — i 1F I 44 3 3% 1
R BT 0 A2 43 24 T Ak 2R 3 (Mitogen-
activated protein kinase, MAPK) & K77 | Bn-
MAPK7-1, BiMAPK7-2 fl BuMAPK7-3, IF
WD B & 4 15 5 % 5 7% 12 (Ethylene-signaling
pathway) JCEE I B 7 BaEIN3EY, 2, 0 i 220 5
F (Ethylene-responsive transcriptional factors,
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