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Changes of protective substances and enzymes in non-heading
Chinese cabbage after infection by downy mildew
SHEN Shan-na, HOU Xi-lin"

(State Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Inbred lines of non-heading Chinese cabbage with different resistance to downy mildew were conducted for studying the
metabolism of resistance to downy mildew. As shown by the result, before the inoculation, the lignin contents in healthy leaves
were positive correlated to the resistance to downy mildew of inbred lines of non-heading Chinese cabbage, while there was no obvi-
ous correlation between chitinase activities and the resistance to downy mildew of inbred lines. According to the results, after the
inoculation, the lignin contents in resistant lines increased rapidly prior to decrease slowly, and then they increased again prior to
decrease again, leading to two peaks at 24 h and 96 h after inoculation. The lignin contents in susceptible lines had a slow change
with only one peak at 36 h after inoculation. The chitinase activities in resistant lines had a rapid change and a long time with high
activities, resulting in a peak at 48 h after inoculation while the chitinase activities in susceptible lines had a slow change and a
peak at 36 h after inoculation. The above results indicated that activation of resisted potential of plants led to the increase of lignin
content and chitinase activities, which belonged to the metabolism of inducing resistance.
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1.1 REFARRERAE

HEA B A ER FISEPTR A 385 014, 001 FIANZEER ISR F 22 & 007, 010 (HRg s Ak K2
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AHTE AL B R AR AETE - 70 CUKAE &I,
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TP R FH R i R R R S I R A R LT RS I R R A Mukherjee 45
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2 FHER5HM

2.1 AEMBERELEFEEREREMNFF SOD BfJLT REsEHETH

21 nTLLAEW, EREMS 24 h N, PURATEL 014 F1001 BYAEXT SOD BEIEPEASAL A K, 24 h J5ITF
e BTy, 48 h ETEEE I, 25k 154. 60% F1 98.35% , X 5 HAb AT B R A AT SOD Al
PEZE AR 3 48 h UG AR EE (T RE; BoiAkL 007 F1 010 7EH2RI S 24 h PIAEXT SOD i 1
ETFREEE, 24 h 5P BT, 7836 h 296 h Z [AMF—NHXTERUE MR B, fESL e 22 57 B AR
K, THBAIEEREEE, 96 h ZJ5, HIXF SOD BEEPEM FF iR TR,

PEFIR IR, 45 H 28 R AN LT BTG PR35 S 3, oAk 014 1001 75 48 h Bk E] T
WE(E, 430k 386. 44% F1426. 00% , HEZF G JLT BB &G PEAEREAS (4, ELZE 144 h &), 014 F1
001 PAARXS BEIE PEATS R 229. 79% F 166. 67% , B Ak 007 1010 AT LT Bs vt i S 3g i, 76
36 h BFIKEN TWE(E, 4350 170. 83% M1 162.96% , (B 5P BIAH L, BEIGPERG A IR EE /N, dEFEnT
LB, ARG AR 144 h IWIRZAE T —NRARAIKT (1),
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Table 1 SOD activity and chitinase activity at different time after inoculation by downy mildew in different materials

R R /h SOD 7%/ % SOD activity JUT RS/ % Chitinase activity
Time after inoculation 014 001 007 010 014 001 007 010

0 2,771 5.08¢¢ 2. 10 2. 10t 31111 22. 50" 36. 368 31.57¢
12 8. 12t 12. 18T -9.72% 9. 69¢BC 252. 38 226. 09" 78. 38<F 36. 69¢¢
24 12. 08¢ 12. 68 -22. 12" -18.75" 220. 00"¢ 180. 77 141. 46°8¢ 139. 02¢¢
36 70. 1840 54. 58°F 15.53%8 11.92%8 350. 008 360. 878 170. 834 162. 96%4
48 154. 60 98. 3534 19. 824 11. 678 386. 444 426. 00 144. 198 114.29¢¢
72 115. 17" 88. 988 14.09"8 21.43 310. 714 353. 85<C 124. 39 75. 00"
96 107.35¢¢ 76. 53¢ 22.00* 7. 14460 354. 17" 362. 50" 139. 39¢¢ 145. 248
120 50. 21°<E 68. 4940 0. 00°¢ 4, 41°PE 265. 39P 341. 30 62.79" 125. 0040
144 36. 55T 52.92¢F -13.30°F 18.07™ 229. 798" 166. 67%¢ 77. 14<E 75.00™

T ARLEAKNG TR HFIRLE 0. 01 F10. 05 K E2RRBE,
Note: The different superscript capital and small letters respectively represent for different significantly at 0. 01 and 0. 05 levels. The same as
follows.
2.2 AEMBBREAEEFREEHFHPHERESEEN
TESEFIET 014, 001, 007, 010 HYMFLRE S 84510 12.59, 10. 13, 7.40, 7.60 mg - ¢', iR
SEER SRR RHE BT R b B SR R S HUR YA — R RIEASCE, SRR RS, PURRTREL 014
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1001 MR H AR 2R 2 S R TS, FE36 h R2 EWNESFRARAEAMBHEESE
F196 h B4 A I T 2 4~ IE1E , HARX 4t & & Table 2 Chlorophyll content at different time after inocu-
T A A B AR 4 22 ST 2 A S TR lation by downy mildew in different materials
SRR 007 F1010 I B A4 25 4 i AR Ak e B G it E)/h -4 Z & /% Chlorophyll content
- - N i Time after inoculation 014 001 007 010
o208, BRE %2 LY, 7E 48 h N SHUE ARk 0 000" 130" 020" 0.007
AR 2 S A T — ELAE T — R B KO 12 427 2.80" 4,94 [ 350
FE96 h KB T WEAE, 435 32.21% 1 32.67% 24 1983 9.71%  2.50% 9,86
= 36 32.71% 33.80"®  10.53% 15.80<F
(%2), 48 26.67C  22.58C  16.00"" 15.79¢
2.3 AEMHRIBREESREEMN PR AMEER 72 15.19% 1310 12,66 30.88%
ABEZLEDT 96 30.25"8  36.51%4  32.21% 32.67%4
120 13. 14 16.28  16.67"% 17.82"F

TEREFPRT 014 . 001, 007, 010 (1) AT ¥ MBS &
B 1.19, 1.89, 2.42, 2.02 ug - g™, 1M
ANGEER A R AR b B R R & i SO TEA — & R AARSCE, R 3 ATLLE, R
AR AT A S A AR A — 2, BPRRAR. Thn . FERRAR, AL RTE 24 h G TR,
48 h M IRIEAE, S YRR TR . AHBTHEAS R A4 R LE AN (] Bk B AT s P b 3 ot 1 2R A A A — 8 25
o BMBHERERN S 48 h A A RS B S B, g AN B A AR AT S 2 R
HAAET B ] 25 S 490 25, UERRHERNS , 2RI Fr v ARG mT A b & B AR AR B R

TESEFRET 014, 001, 007, 010 AR S H BN 1.62% . 1.33% . 0.78% . 1.18% , UiHIAR%E
BR SN R A ARMEE R I P AR T 2 B i S PUR A —E I IEARSCHE . BERP S 24 h BURATEL 014 FT001
MR NAFRE SR | S, 2090 29. 88% H135.94% , RIS T HA F I, 48 h Ja XIFIR Tt
96 h BHAEIEE 2 AL, 4300 21, 12% F122.39% , ZJ5 K R, 014 F1001 7£ 24 h F196 h HEAY
2 A UEAE 5 A B ARG AR B 2R % i 25 Sl i 2 TS DR 007 RN 010 7EAZ B R R L 5, AHXT
AKFRFE A 12 h WEEAREA KAk, 7E46RP 5 36 h kB TR, X5 HAth i BE A AR A 2 75 7 2
FWRE, 36 h GARRSEEZE THEER 144 h (K3),
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Table 3 Soluble sugar and lignin content at different time after inoculation by downy mildew in different materials

144 11.60"  14.26°F 5.56" 18.11"°

PR 5 BstEl/h AR A/ % Soluble sugar content KEESE/ % Lignin content
Time after inoculation 014 001 007 010 014 001 007 010

0 (e 0.53 0. 428 0°c -3.09" -1.50™ -3.85¢F 1.70%
12 2. 73k -7.25°% 1. 748 —4. 46" 13. 54 11.36°F 1.23%® 3. 429
24 -19. 67 -13.19% -29. 80t —14. 43t 29. 88 35.94 — 1. 14F 11.11<¢
36 48.21"'8 6.15 -3.72<¢ 5. 71" 23,088 31. 548 33.75%4 27.93%
48 60. 16** 42.86* 11. 43 23. 68 11. 59¢¢ 10.37°¢ 29. 878 18.10%
72 36. 98¢ 20. 448 -25.57% —5.451 19. 119 17. 42490 26.928 17.70%8
96 15. 24 -18.97¢ -37.90% -25.58% 21.12<¢ 22. 39 19.514¢ 11.11<¢
120 -13.04" -53.04"M 57 44¢C —24. 74" 16. 56°F 17.29% 12. 82" 9.01<
144 —19. 44#¢ -69.61" - 67. 98" —40. 39¢¢ 8.03M 10.95°¢ 18. 674¢ 0. 85%

3 RSt
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HARBREAE , it 8id FEBOARSEER A SR fl it @ RO PR AR AR FIBr T s 55, A —ESH N
{EHY,
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