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BE. P3N HERIMSE (Brassica napus L.) §hFh ¢ il 821 (¢ Zhongyou No. 8217 ) . ¢ XL 9 5’ ( “ Zhongshuang
No. 97) k¢ H1iliZ 2 5 (“ Zhongyouza No. 27 ) XTSRS IR 7 B 22 B e N TR T 52 RmG 3 38 ik
X #E ( Rorippa indica (L.) Hiern) 9L #% ( Sclerotinia sclerotiorum (Lib.) de Bary) i AIMHBARE AT T
YerE . BRI RS SR T R BB AR 1,75 em A /N T 3 AT AL I ST R 0 e B
HAR(3.25~3.60 em) . £ T FHHAE 3 AN R A R S 2O R DL R AR Ak i 5T
AT TR AR T X B A B B R S (R AR S 5 6 43 A b 3 AR IR T %o IR, AR K e A
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PRSI A SR AR ARIAR T A IR T R At AF A S X R 28 S AN 0 38 5 4 SR A0 ) 2R AR A s B
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Identification of resistance to Sclerotinia sclerotiorum and drought resistance, waterlogging
tolerance of Rorippa indica seedling TU Yu-qin, DAI Xing-lin”, TU Wei-feng, TANG Jie ( Crops
Research Institute, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China), J. Plant
Resour. & Environ. 2011, 20(3): 9-15

Abstract: Taking three cultivars of Brassica napus L. of ‘ Zhongyou No. 821’ | ‘Zhongshuang No. 9’
and ‘Zhongyouza No. 2’ as the control, characteristics of resistance to Sclerotinia sclerotiorum (Lib.) de
Bary, drought resistance and waterlogging tolerance of Rorippa indica ( L.) Hiern were identified by
methods of mycelial inoculation on leaf in vitro and of simulating drought and waterlogging stresses. The
results show that lesion spot diameter on leaf in vitro of R. indica seedling is 1. 75 cm after mycelial
inoculation with S. sclerotiorum, which is obviously significantly smaller than those on leaf in vitro of
three cultivars of B. napus (3.25-3.60 cm). After drought stress, seedlings of three cultivars of B.
napus wilt severely, their stem diameter, root length, fresh and dry weights of above-ground part, root
and whole plant decrease obviously significantly compared with those of the control. While seedling of R.
indica wilts slightly, only its stem diameter and root fresh weight are obviously significantly and
significantly lower than those of the control and other growth indexes have not significant differences with
those of the control. Also damage indexes of growth indexes of R. indica seedling all are significantly or
obviously significantly lower than those of seedlings of three cultivars of B. napus. After waterlogging
stress, total number of leaf and green leaf number of seedlings of R. indica and three cultivars of B.
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napus decrease obviously and yellow leaf number increases compared with the control, but yellow leaf

number of R. indica seedling is significantly less than that of three cultivars of B. napus. Stem diameter,
root length, fresh and dry weights of above-ground part, root and whole plant of three cultivars of B.
napus mostly decrease significantly or obviously significantly compared with those of the control. But stem
diameter, root length and root dry weight of R. indica seedling decrease significantly compared with those
of the control, and other growth indexes have not significant differences with those of the control. All of
damage index of stem diameter, root length, fresh weights of above-ground part, root and whole plant,
dry weights of root and whole plant of R. indica seedling are significantly or obviously significantly lower
than those of three cultivars of B. napus. It is suggested that resistances of R. indica to S. sclerotiorum
and to drought and waterlogging all are stronger than those of three cultivars of B. napus, and R. indica
is an excellent gene pool of strong resistance to S. sclerotiorum, drought resistance and waterlogging

tolerance in Brassicaceae.

Key words: Rorippa indica (L.) Hiern; resistance to Sclerotinia sclerotiorum (Lib.) de Bary; drought

resistance ; waterlogging tolerance
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AR EAZ AR B 75% LBEALFE 1 min, TG
PR MGE 1 ~2 W 985 BT AR R 7341 0. 1% HeCl,
FERALEE 10 min, FFHTCHK YL 3 ~4 W, HMTE
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bR o ZEHLR FH bR R RO AR T 2530 1 B
FHWE /K 4R 46 25 R Bk 2R TTK 43 5, 0 i 1355 0 FAR 43
FF, A3 M FREUEE B, AR5 T 160 C R FHALEE 1 h JF
770 CHEIRAM N TSR, AR iR
R Xof L R Ah P2 454 s 1 O (L 1534 7 8 5K
(damage index, DI) , DI = [ ( X} B&{f — &b BRAH ) /%] 1R
B %1009 7718

166 ~7 A (2009 4F 12 A 27 H) #H4TiE

FEROI A TR 1 ~2 em WK R0
AbEE 35 A7 Lh AR IE R BEK X I, A 3 K, A
F 3 45, 2010 4E 1 F 31 H AL FRLE o5 BORE, I
bR 5P E L — BT B SRR E R AL
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K Excel 2003 H1 SPSS 13. 0 #2452 56 %k 4
PEATREER AT

2 HERFa AT

2.1 EFBEHEIEZFEARE

H g RmSE Al 8210 FPXL 9 B e Hp
M 2 457 DL ROR S B A e 422 0 R A% TR 22 S5 1Y
TEAILE 1 JEBE EAR MG 25 R W3R 1, Smn
1RYLr Ry 8217 RO B rpihAR 2 B R
SRR 7 (4995 BE ELAR 430 R 3. 60,3, 36 ,3. 25 Al
1.75 em, FESEE RN 7 AR BE AR /N 3 4
TR, SR 3 AT S R BE B AR 1Y 48. 61% ~
53.85% ., WLAM, VEH 240 IR ISR 25 L R . R
I X RAZ R Y H SRIER N 0% o PRI, KSR TR
P PP 3 v H B B SR b TR A
PR TR AZ S ST S5 R 5
2.2 ERHEHREEMGLEE

221 SR E a0 kb P S S K H i AL SE
Al 8217 RO S AT R4 2 5 A Y
HIAERIRPR AR IR 2,

! al l a2 Il a3 a4 a5 a6

al; ‘{1 821 I F Leaf of ¢ Zhongyou No. 821°; a2 ‘ H1iliZ% 2 5 M F Leaf of ‘ Zhongyouza No. 2’ ; a3: ‘ 1L 9 5 M K Leaf of ¢ Zhongshuang
No. 97 ; ad—a6: ANEZESKIAMEIIIT F Leaves from different plants of R. indica. $3/X°~ 5 cm Bar scale is 5 cm.

1 ZEZRERGEENI N HERHEARMEEM FHES
Fig. 1 Morphology of leaves in vitro of Rorippa indica (L.) Hiern and three cultivars of Brassica napus L.
after infected by Sclerotinia sclerotiorum (Lib.) de Bary
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Table 1 Comparison of lesion spot diameter in leaves in vitro of
Rorippa indica (L.) Hiern and three cultivars of Brassica napus L.
after infected by Sclerotinia sclerotiorum (Lib.) de Bary ( X+SE)

i RBEH A/ cm")
Sample

Diameter of lesion spnt]>

171 821 Zhongyou No. 821 3.60+0.43
1324 2 5 Zhongyouza No. 2 3.25+0.44
X9 5 Zhongshuang No. 9 3.36+0.24
FE3K R indica 1.75£0. 41

D s

S 3 AR SE SR 22 AR B (P <0, 01) The
difference between R. indica and three cultivars of B. napus is highly

significant (P<0.01).

2.2.1 BEEHGRFE EEREFEKCET2
HEARFR)T d J5,3 AN H S S AL AR L S R
O, M ESRAEAR R R A ZE NS, TR a g g3
AR SRS BT B SR B SR g B
X B ek /b B, Bt %0 7. 88 ~ 10. 59
R B 3.46 ~5.29 R, 4 S X BRI 75.92% ~
86.45% 1 47.72% ~58.78% ; ¥4 4. 42 ~5.50
A, X REAY 1. 41 ~1.63 £, 1078 T 5 af 45 sl it
FRA i AU IR B 2R A 8022, 13 F
R0 19.75 F, 43I R X BRI 84. 02% F179. 00% ;
B 2.38 B, AXTREIY 1,79 £i%,

2GR ER AT WA S 3 A H A
SER AR LT B ZE M MK A B bRy R RN A Rk 1
fief Jo £ AT T a0 IR T X IR (P<0. 01) | Hor,
T E e X 3 AN AL I SR S A 2 A AR
SRR BT R RS M B, 1 AR R 76.92% ~
82.47% 71.68% ~76.69% #176.19% ~81.27% ; %}
SRR R DA Sl B R 3 AR R A R 9 T BT A5 T A
INEFSEN N 41.55% ~44.49% 24.19% ~
36.46% 32. 13% ~ 43.75% .49. 50% ~ 54. 03% F
36.79% ~44.99%

ST 5AE 5, BSR4 B I 2R AR i 5T £ 53 31
S 3 R J AR T X B A R B 0 R 17..90% F
25.13% ¥R 3 /N F 3 AN H W B S Rl R
LT IAR I Ml L5 RN 4k fef 5 o 2 B0 B AN TR
FREE (U /0, 5 5 5% BT ) 25 5 1 3%, T 3 M4
PRI EFE R AN 9. 33% 26. 78% F 26.39% |
P w3 A B S R, )
AR T i 5 0 BEORH LA AR A, 0 E R ECH 0% , )
AR 3 A H A SR AR, SR b 1 Ay
FA AR %) T T Y R0 JEAT BT RS I, (0 22 S AN e 3

i EFRE A -17.14% F1-11.36% , HEM 5 B2 K
YU SR iR 25 K,

IR TS AR R T R AL S A
& HE ARG 43 5 T8 B0 B 3 B R 3 A
WAL R RIAECE PR R E S T 3 AN
RIS R,
2.2.2 BEEsdeatia LmEPNEE 3 %
UM SRR A R ek H 2 R a0 8 SR )5
EHE o, FLR SR B R, H B kst
PR 5 A SR L eI 3 W as Z5 R T o i i 2728
o, B AR B WY K, B R A AR WA %,
T 3 W0 b FREE R A 3 A HE AL R s A 4
BRI 5O S £ 357 B /D 6 IR e O
I (H B L AR N T 3 A H R0 S A
Folr,3 AN H W TR 5 SRR 4 1 A B 5Ok 4,50 ~5.25
F, BESR E EC 2.50 B

2 G5 R TR 2 E WRa A HL S 3 A H Y
TSR SR 4 P A 2 AR R th 1 R4 AR R A Bk 1Y
i e LA R AR R 4 R 1 T B A S I T B
8217 Ay Ml B A T LA T X IR 2
AN, R 5 iz 2 5 4 R Y
5 ) I A S A R VR A Ak P
THISR Ay AR Y B AT 4 ™ 1 A
By K 56.9% ~70.62% 1 62.90% ~74.26% , i
XoFZEAH MR DA R b b 380 A Ak 1 i o et A T o
140 F BN 1 T8 A 0l 32.61% ~38.39%
27.02% ~49.57% .35.30% ~49.21% 40.25% ~
52.64% 12.60% ~27.17% #125.00% ~37.31% .,

2R IIE AL B | B SEA ) 25 AR AR
T B E AR T R 5 E R E R 12.00% |
13.17% F120.99% , .75 80tk .35 /NT 3 A H i 2
S, BERA T A RN A ik i i o D
Hby b5 A A bk ) T BT YA R BE A 25 R e 2
P EFRET M R 25.76% 7.95% 21. 66% 27.14%
F124.55% ; [t EH 5T B oh  HAh A Kb i 1
FHEBOY W E B R E LT 3 D H AN A A

2R EWREAC TR S, 3 A H R IS A R R AR
LT AR R A A7 3 B S B o AR DA R AR Y i o
AT i A AR D, o 3 A H i A0 SR
A AP A AR R R G ) RS (B 2) 5 A
ST BAR 2R 0 0 e Ak B AR AR K A2 B R E
AR RIF AR (B 2)
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Table 2 Effects of drought and waterlogging stresses on growth indexes of seedlings of Rorippa indica (L.) Hiern and three cultivars of Brassica

napus L. "
2 HK i 43 i Weight of above-ground part
il Stem diameter Root length B Fresh weight T Dry weight
Sample - - - ° - °
X/mm DI/ % X/em DI/ % X/g DI/ % X/g DI/ %
X CK
17 821 Zhongyou No. 821 24.01 13.88 32.49 3.89
HFXL 9 5 Zhongshuang No. 9 22.26 14.76 29.15 3.38
4% 2 5 Zhongyouza No. 2 24.25 15.13 29.59 3.68
FE3 R indica 14.92 18.00 12.81 1.40
FE 3l AL F Drought stress treatment
H17H 821 Zhongyou No. 821 13.36A 44.36 8.82A 36.46 7.50A 76.92 2.64A 32.13
H13X 9 5 Zhongshuang No. 9 13.01A 41.55 11.19A 24.19 5.11A 82.47 2.12A 37.28
HHif4% 2 5 Zhongyouza No. 2 13.46A 44.49 11.11A 26.57 5.30A 82.09 2.07A 43.75
F23% R. indica 12.25A 17.90B 16.32 9.33b 9.38 26.78B 1.64 -17.14B
125 i AL BE Waterlogging stress treatment
7l 821 Zhongyou No. 821 15.63A 34.90 10.13A 27.02 21.02A 35.30 3.40 12.60
H13 9 5 Zhongshuang No. 9 15.00A 32.61 9.44A 36.04 17.49A 40.00 2.62a 22.49
1M 4% 2 5 Zhongyouza No. 2 14.94A 38.39 7.63A 49.57 15.03A 49.21 2.68A 27.17
ZE R indica 13.13a 12.00B 15.63a 13.17b 9.51 25.76B 1.02 27.14
M Weight of root PR Weight of whole plant
zile fif il Fresh weight FHiit  Dry weight fif i Fresh weight T Dry weight
X/g DI/ % X/g DI/ % X/g DI/ % X/g DI/ %
XFIR CK
il 821 Zhongyou No. 821 5.82 1.03 38.31 4.92
H13 9 5 Zhongshuang No. 9 7.68 1.24 36.84 4.62
T1ii%% 2 5 Zhongyouza No. 2 5.65 1.01 35.24 4.69
B3 R indica 3.90 0.81 16.71 2.20
TR 2L H Drought stress treatment
171 821 Zhongyou No. 821 1.63A 71.99 0.48A 53.40 9.12A 76.19 3.11A 36.79
HXL 9 45 Zhongshuang No. 9 1.79A 76.69 0.57A 54.03 6.90A 81.27 2.69A 41.77
H1ili %% 2 5 Zhongyouza No. 2 1.60A 71.68 0.51A 49.50 6.90A 80.42 2.58A 44.99
HZE R, indica 2.92a 25.13B 0.81 0.00B 12.30 26.39B 2.45 -11.36B
TBE a AL F Waterlogging stress treatment
137 821 Zhongyou No. 821 1.88A 67.70 0.30A 70.87 22.89A 40.25 3.69A 25.00
XL 9 45 Zhongshuang No. 9 3.31A 56.90 0.46A 62.90 20.79A 43.57 3.09A 33.12
4% 2 5 Zhongyouza No. 2 1.66A 70. 62 0.26A 74.26 16.69A  52.64 2.94A 37.31
3 R. indica 3.59 7.95B 0.64a 20.99B 13.09 21.66B 1.66 24.55b

DDI; BiEHEL Damage index. A Fl a 2353675 AT 5 %F FR1A] £ 0. 01 F10. 05 /K 22 F B E “A” and “a”

indicate the significant difference

between the treatment and the control at 0. 01 and 0. 05 levels, respectively; B Fl b 705 /R 5 3 AR HFEIZE 0. 01 F10. 05 /KF L2555
# “B” and “b” indicate the significant difference between R. indica and three cultivars of B. napus at 0.01 and 0. 05 levels, respectively.
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al ; XFHRZH < Hil 821 41 Seedling of “ Zhongyou No. 821° in the control group; a2—ad . ZJE Wil AbBRAY < Hhif 821 ¢ HhyhZe 2 5 Al shxL 9
5 411 Seedlings of ¢ Zhongyou No. 821, *Zhongyouza No. 2 and ‘ Zhongshuang No. 9’ treated by waterlogging stress; b1, b2 X &R 3 Bp36 Ab
HH B #ZRANTE Seedlings of R. indica in the control group and waterlogging stress group. FR/A5 ¢m Bar scale is 5 cm.

B2 LEEMELERERMI ANHERHRRMHEELE

Fig. 2 Morphology comparison of Rorippa indica (L.) Hiern and three cultivars of Brassica napus L. treated by waterlogging stress
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TERAIG 3 A H RS A M RIS 4l 1 25
AR LA B Ml B3 73 AR A4 bk B fif o it AT 5 45 8
AMERIESRIEAT T, 2R o TR MhE R 3 4
A R S ot R 4 A A A A SR T ) B T
PSRN P A ZE R AR B o 2 0 ) 0 5 R 5 IR T
X AR, HL SRS A5 b 1A 13 5 4 0 o 3 el e 2
AINT 3 AH RS A A, d BT AL R XT3
AN R TR SR i P ) R ) AR TR B P R
PERR (BT B A Rt — 209
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