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Identification method of resistance to Sclerotinia in Chinese cabbage

SUN Yeshuo, HAO Lingyu,ZHANG Jie,ZHANG lLugang

(College of Horticulture , Northwest A& F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] This study proposed a new method to detect resistance of Chinese cabbage to
Sclerotinia to provide basis for disease resistance breeding of Chinese cabbage. [Method) Resistant varie-
ties 155261 and 15594 . moderately resistant varieties 14S474 and 14S265,and susceptible varieties 145406,
15S64 and 17S20 were used as inoculums to establish an artificial inoculation method for identification of
resistance at seedling stage. The inoculation age,inoculation site and inoculation culture temperature,inocu-
lation seedling and inoculation size of hyphae agar block for identification of seedling disease resistance of
S. sclerotiorum were also compared. Then, the resistance of 89 Chinese cabbage lines were identified by this
method. [Result] For identification of in witro leaf disease resistance of S. sclerotiorum in Chinese cab-
bage,the optimal inoculation age was four-leaf-stage, the optimal inoculation site was front of leaf blade,
and the optimal culture temperature was 25 °C. For identification of seedling disease resistance, the optimal
inoculation size of hyphae agar block was 5 mm in diameter and the optimal inoculation seedling was three-
leaf-stage. A total of 23 resistance lines, 38 tolerance lines,21 susceptible lines and 7 high susceptible lines
were identified from 89 Chinese cabbage lines. [Conclusion) Both methods of disease resistance identifica-

tion in vitro leaf and at seedling stage were effective in discrimination of resistance of Chinese cabbage
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germplasm. There are resistant and tolerant lines in Chinese cabbage, which can be used for breeding of re-

sistant (tolerant) varieties.

Key words: Chinese cabbage; Sclerotinia; resistance identification; disease resistance breeding of Chi-

nese cabbage
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Table 1

Effects of seedling age of in vitro leaves on disease index of Chinese cabbage after inoculation of Sclerotinia

Kb PRI HE Inoculation stages

KRk 2 M 2 true leaf stage 4 M1 4 true leaf stage 6 M1 6 true leaf stage

Material i b A it 1 bR i bt
Disease index Disease resistance Disease index Disease resistance Disease index Disease resistance

1558261 32.4145.78 ¢ R 33.331+2.78 ¢ R 38.89+7.35b MR

15594 48.15+5.78 b MR 32.4144.24 ¢ R 45.374+3.21 b MR
148265 40.74+5.78 be MR 38.624+3.67 ¢ MR 35.194+11.23 b MR
148474 37.0448.93 be MR 49.07+3.21 b MR 47.224+5.56 b MR
145406 71.30%5.78 a S 64.02+1.83 a S 64.81%1.60 a

15564 62.96+3.21 a S 61.1145.56 a S 60.19+4.24 a S

TE 3R PR S AR HE DR s 18] 50 B )5 R AN [l /N 57 B 3R 7R 28 5 1 3% (P<<0. 05 B Ak . R R Tl

Note;Data are “mean standard error”; Different lowercase letters indicate significant difference (P<Z0. 05, Duncan test). The same below.
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Table 2 Effects of temperature of in vitro leaves on disease index of Chinese

cabbage after inoculation of Sclerotinia

B F# R /°C Temperature B £ /°C Temperature
e = Bt = Bt i = Pt = Bt
Material S R LA P R LI Material P QWK P G LA
ﬁ i ?H%z Disease ﬁ i ?H%z Disease rﬁ i %H?z& Disease ﬁ i %H?z& Disease
Disease index . Disease index . Disease index . Disease index .
resistance resistance resistance resistance
158261  33.33+2.78 ¢ R 33.33+2.78 ¢ R 148474 46.30%3.06 b MR 49.07+3.21 b MR
15594 32,4144, 24 ¢ R 32.4144.24 ¢ R 148406  50.00+4.81 b MR 64.02+1.83 a S
14S265 33.3342.78 ¢ R 38.6243.67 ¢ MR 15564 56.48+1.60 a S 61.11+5.56 a S

2.1.3 vt R BAPIALG B bar R 3 LREK B HUR AR R BN TR L TR AR T A R

WY i g 9 T Y HUAG AR AR o BRI 1 4 RO 1 e S A s A A 4 I O T A
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Table 3 Effects of inoculation site of in vitro leaves on disease index of Chinese cabbagc after inoculation of Sclerotinia

EFP A Inoculation site

e} " IE I 7 1 R

Material The upper surface of leaf The down surface of leaf Midvein of leaf
93 135 46 2L B P VRIS Uit VRIEE R B 1k
Disease index Disease resistance Disease index Disease resistance Disease index Disease resistance

155261 33.33+2.78 ¢ R 49.074+3.21 b MR 37.0441.60 b MR

15894 32.41%4.24 ¢ R 49.07+5.78 b MR 37.04+4.24 b MR
145265 38.6243.67 ¢ MR 54.63+1.60 b MR 41.67+4.81b MR
145474 49.074+3.21 b MR 55.56+4.81b S 40.7448.49 b MR
145406 64.02+1.83 a S 60.19+9.76 ab S 86.11%+8.33 a HS

15564 61.11£5.56 a S 70.37£5.78 a S 76.85+6.99 a S

2.2 REBXYPEBFEERFRAMEERGNHE FARE 15526115894 FIEHR A1k 15564 29 3 By iirt
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Table 4 Effects of inoculation diameter of seedlings on disease index of Chinese cabbage after inoculation of Sclerotinia

# B B 42 /mm Diameter of hyphae agar block

LIS 4 5 6

Material i i 46 4 ot i i 4k FomtE it 45 ot
Disease index Disease resistance Disease index Disease resistance Disease index Disease resistance

155261 33.33£0.00 b R 33.337£0.00 ¢ R 42.5948.49 be MR

15894 33.3340.00 b R 33.33£0.00 ¢ R 36.674+2.94 ¢ MR
14S265 43.70+6.79 a MR 49.634+5.13 b MR 50.00+0.00 b MR
148474 33.33£0.00 b R 45.56+6.19 b MR 46.3046.41 be MR

17820 45.194+2.57 a MR 61.48+9.25 a S 66.67+0.00 a S

15564 33.3340.00 b R 51.11£0.00 b MR 37.5049.81 ¢ MR
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Effects of seeding age on disease index of Chinese cabbage after inoculation of Sclerotinia

S R I FL Y Ao A

Table 5

Qb HEF ] Inoculation stages

Rk 3 4 3 true leaf stage 5 4] 5 true leaf stage 7 M 7 true leaf stage

Material s i 2 o it fe o it 4 WP
Disease index Disease resistance Disease index Disease resistance Disease index Disease resistance

158261 33.3340.00d R 33.33+£0.00 ¢ R 37.03+6.41 b MR

155894 33.33£0.00d R 33.33£0.00 ¢ R 33.33£0.00 b

14S265 52.59£2.57 ¢ MR 49.63%5.13 b MR 55.5640.00 a S

145474 48.1542.56 ¢ MR 45.564+6.19 b MR 51.11£7.70 a MR

17520 66.67+3.15 a S 61.48+9.25 a S 51.11%4.44 a MR

15S64 58.52+5.13 b S 51.11£0.00 b MR 51.11%4.44 a MR
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Table 6 Resistance to Sclerotinia in different types of Chinese cabbage
) Pif R it 7% MR B S i HS #t Total
Re;\ml;'ce type 1y 51 Lo/ %% 1% i/ % 1y 5 Lo i/ %% 1% L i/ % %1 e/ %%
Number Ratio Number Ratio Number Ratio Number Ratio Number Ratio

A 2 R
R 34.79 8 21.05 3 14.29 2 28.57 21 23. 60
Curleds-inwards-type
e |
TSN 9 39.13 20 52.63 13 61.90 5 71.43 47 52.81
Overlap-type

47 K T
ﬁjﬂ%; 3 13.04 2 5.27 1 1.76 0 0 6 6.74
Twist-type

SRl
%L;’éi 13. 04 8 21.05 4 19. 05 0 0 15 16. 85
Curleds-outwards-type
&1l Total 23 100. 00 38 100. 00 21 100. 00 7 100. 00 89 100. 00
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