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A Study on Optimization of Microspore Culture
of Clubroot-resistant Chinese Cabbage

HU Jingfeng' DAI Yong—uan® WANG Qian' YANG Hongdi'
WU Lian' ZHONG Li' HE Jiang-ming'’

(1. Horticultural Institute of Yunan Academy of Agricultural Science Kunming 650205 China; 2. School
of Life Sciences Yunnan University Kunming 650091 China)

Abstract: In order to breed DH materials with resistance to clubroot with bacterium soil inoculation
method of root CO8384 CO08385 of the cabbage queen generation with strong resistance against clubroot were
developed by selection. Their disease indices were 4. 18 and 7. 67 respectively. Using the microspore culture
technology the DH system was developed and optimized. The conducive conditions for cultivation of cabbage
microspore embryo were centrifugal speed 1200 r/min heat — shock temperature 32.5 °C and treating time
one day. 1.2% of AGAR concentration of medium was conducive to incluction of embryos into seedlings. 6 —
BA1.0 mg/L + NAA 0.1 mg/L of medium hormone concentration was conducive to seedling induction.

Key words: cabbage; soil bacteria inoculation; club—root; microspore culture

2-3
12011 - 06 -27 12011 - 09 - 01
: ( ) (201003029) . (2009AB002) .
(2007PY02 -20) . ( 2009EE002)
(2010BB013)

(1982—) E — mail: good_mf_13@ 163. com;
: E — mail: hejiangming666 @ yahoo. com. cn.



- 894 -

33

DH
1
1.1
“ 7 M3 08384 .(C08385.C08292. (08293
83 -1,
1.2
1.2.1 “ 7 M3 08384 .C08385.C08292. 08293
83 -1
4 1 x10° /g .
10 em x 10 ecm 3 45 d o
. 5-6 4 0
i1 02 '3 N °
0.00 ~0.10 (D; 0.11 ~5.55 ( HR) ; 5.56 ~11. 11
(R); 11.12 ~33.33 (T); 33.34 ~55.55 (S); 55.56
~100. 00 ( HS) . ;
I a ) %100 (1)
X
1.2.2 11.11
. 30 B,
3 NLN - 13 1x10°  /mL 6 cm
2 ml . 25 C 2~3 .
1.2.3 08384 1200 1500 2 000 2 500 r/min
1.2.4 C08385 30 32.5 35 40 C
24 48 72 h 25 C
1.2.5 C08384  (C08385
0% .0.8% 1.0% 1.2%1.5% MS 20 40d
1.2.6 08384 .C08385 a: MS
+6 —BA 1.0 mg/L +NAA 0.1 mg/L.b: MS +6 - BA 0.5 mg/L + NAA 0.2 mg/L.c: MS
30 30 d .
2
2.1
2.1.1 C08384.C08385.C08292. 08293
1. C08384 4.18 : C08385 7.67 : C08292
28.47 : C08293 39.87 .
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Tab.1 The results of three times soil inoculum infection on five samples
Disease index
Material Repeat 1 Repeat 2 Repeat 3 Average disease index
C08384 4.38 2.57 5.61 4.18
C08385 8.25 9.14 5.63 7.67
C08292 24.69 31.81 28.23 28.24
08293 35.4 40.75 43.46 39.87
83 - 1( CK) 87.34 90. 16 85.93 87.81
2.1.2 SSR 2, C08384.C08385 C08292.
C08293 83 -1 C08384  C08385 o
2 SSR
Tab.2 SSR analysis of different materials disease index
5% 1%
Material Average disease index 5% significance level 1% significant level
C08384 4.18 d D
C08385 7.67 d D
C08292 28.24 c C
C08293 39.87 b B
83 - 1( CK) 87.81 a A
2.2
C08384 1200 1 500 2 000 2 500 r/min.
3. 4 1 200 r/min.1 500 r/min 2 000 r/min+2 500 r/min o
1 200 r/min 0.23 /
X 1 500 r/min 0.13 /| ; 2 000 r/min
0.03 [/ ; 2 500 r/min
0.01 / o 1 200 r/min o
3
Tab.3 Centrifugal effect of different speed
/(r*min~") /
Revolving speed Phenomenon The number of embryo
1 200 0.23
1 500 0.13
2 000 0.03
2 500 0.01
2.3
4.5
o 32.5C 0.377 /
0 1d 0.248 /
o 32.5 C 1d o
2.4
6 SSR 1.2% C08384 90% (08385
86.7% o 1.2%

o 7. 8 C08384 F=89.2 p=0.000 1 <0.01;
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Tab.4 High temperature treatment and the number of days out of two factors on the impact of embryo

/°C /h Hours
Heat-shock temperature 24 48 72 Total Average
30 0.2 0 0 0.2 0.067bAB
32.5 0.66 0.4 0.07 1.13 0.377aA

35 0.13 0 0 0.13 0.043bB
40 0 0 0 0 ObB

Total 0.99 0.4 0.07

Average 0.248aA 0. 1abA 0.018bA

5

Tab.5 Variance analysis of High temperature treatment and the number of days out of two factors

on the impact of embryo

Source of variation ss DF MS F P
Temperature between the heat shock 02670 3 0- 089 2123 0043
Days 0.108 6 2 0.054 3 3.128 0.117 3
Deviation 0.104 2 6 0.017 4
Total variation 0.479 8 11

C08385 F=80.771 p=0.0001 <0.01

2.5
C08384 .(C08385
9 =~
C08384 ab.c A:24 h40 C :B:24 h.35 C :C:24 h.30 C
b . A: The number of embryo with 24 h 40 °C; B: The number of embryo with
24 h 35 °C; C: The number of embryo with 24 h 30 °C; D: The number
; C08385 a )
of embryo with 24 h 32.5 °C.
b\C o b
1
Fig.1 The number of embryo
o a
3
Williams ’ 8 9
5 ( 1) C08384 C08385
4.18.7.67 o
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Tab.6 Effect of agar concentration on embryogenesis seedlings

C08384 C08385
/%
/ 1% / /%
Agar content
Number of seedlings Planting percent Number of seedlings Planting percent
0 0 0eD 0 0eD
0.8 12 60cB 10 50cC
1.0 14.7 73.3bAB 13.7 68.3bB
1.2 18 90 aA 17.3 86.7aA
1.5 7 35dC 7.7 38.3dC
7 C08384

Tab.7 Variance analysis of agar concentration on embryogenesis seedlings of C08384

Source of variation SS DF MS F P
Different treatments 14 866.666 7 4 3 716.666 7 89.2 0.000 1
Deviation 416.666 7 10 41.666 7
Total variation 15283.333 3 14
8 C08385

Tab.8 Variance analysis of agar concentration on embryogenesis seedlings of C08385

Source of variation SS DF MS F P
Different treatments 12 923.333 3 4 3230.833 3 80.771 0.000 1P
Deviation 400 10 40
Total variation 13 323.333 3 14

-

L)

‘s

2 6-BA 1.0 mg/L + NAA 0.1 mg/L 3 6-BA 0.5 mg/L + NAA 0.2 mg/L
Fig.2  Hormone concentration for 6-BA 1.0 mg/L Fig.3 Hormone concentration for 6-BA 0.5 mg/L
+ NAA 0.1 mg/L the number of plant regeneration + NAA 0.2 mg/L the number of plant regeneration
of adventitious buds of adventitious buds
o 1 200 r/min
o 0 12 ~
60 h ; " (33 £2) C
1~34d ; 2 33 C 1~34d
0 4 32.5 C 1d
35 C o
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Tab.9 Inducement of bud differentiation on different hormone combinations

6 -BA/ NAA/ 1%
Material medium (mg*L™") (mg- L’l) Inoculation number Inducement number Inducement number
C08384 a 1.0 0.1 30 21 70
b 0.5 0.2 30 15 50
c 0 0 30 0 0
C08385 a 1.0 0.1 30 17 57
b 0.5 0.2 30 13 43
c 0 0 30 0 0
o " 1.0%;
14 15 1.2% .
1.2% “‘ o
o o 16 0.1 mg/L
GA, B, ; 7 B, +6 - BA 0.2 mg/L +
NAA 0.02 mg/L 0 6 — BA
1.0 mg/L. + NAA 0.1 mg/L b
DH

N O b (O8]
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