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Figure 1  Microspore-derived embryos and regenerant

plantlets of Brassica oleracea var. capitata and Brassica
oleracea var. italica

(A) Microspore-derived embryos; (B) Germinant embryos
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Table 1 The frequency of plant regeneration from cotyledonary embryos of Brassica oleracea var. capitata and Brassica ol-

eracea var. italica transferred to different solid mediums

Genotype Medium Number of cotyledonary Number of plantlets Frequency of plant regeneration
embryos (MeantSD) (%)
Zhonggan No. 11 B5 30 24.0 80.0+7.2aA
MS 30 12.0 40.0+7.2bB
MSS 30 7.3 24.3+6.8bB
TI-111 B5 30 25.0 83.3+7.2aA
MS 30 6.7 22.3+6.2bB
MSS 30 7.7 25.7+11.0 bB

X K2 BRI, [F— S8 G AN R /NG TR R 75 s B 8. 257K F-(P<0.05), ANFIKE F-RERR 72 57t ik B 2. 2 7K1 (P<0.01).

P value of significance was estimated by Duncan’s test; the different lowercase and majuscule indicated significant difference at P<0.05

and P<0.01 level, respectively.
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Table 2 The frequency of plant regeneration from cotyledonary embryos of Brassica oleracea var. capitata and Brassica ol-
eracea var. italica transferred to B5 medium with different concentration of agar

Genotype Concentration of agar ~ Number of cotyledonary Number of Frequency of plant regeneration
(%) embryos plantlets (MeanzSD) (%)

Zhonggan No. 11 0.5 30 5.7 19.0+ 10.3 bB

0.75 30 1.7 39.0 £ 13.4 bB

1.0 30 243 81.0+6.8 aA

1.25 30 25.0 83.3+9.82aA
TI-111 0.5 30 4.0 13.3+4.7cC

0.75 30 18.3 61.0+ 8.7 bB

1.0 30 253 84.3+7.8aAB

1.25 30 26.0 86.7 £ 5.4 aA

X K2 BRI, R — S8 G AN R /NG TR R 75 s B 8. 257K F-(P<0.05), ANFIKE F-REROR 72 57t ik B . 2 7K1 (P<0.01).

P value of significance was estimated by Duncan’s test; the different lowercase and majuscule indicated significant difference at P<0.05

and P<0.01 level, respectively.



230 YR 45(2) 2010

ERIREA REEA B M, AR AT R TR
R AT e FE MU R N EUAERE, XA
AT RESR R R IO AR AR T )k, AT B e
PERTARIKIBR o 0+ U] 5 v 7 b JoR 1A A PR 14 0
ESUSEERE/NE

3.4 RIKBEFAREENESEERARNER

G SE IR W (R 4), T HTRITI ALY & /MU
B5 IR 55 20-30 I (1) 1 I JVR 5 A i il e 1) 930 32 58
B G VAT I A 75 5 v s B I TR P B, VR 12 i
PRI TR AESEs oM 3, IR It
()3 B I ARG, VR A 3B A [ R P88 g ™
— WEAE T B /N T R R 2 8 e A I R T A R U 2 B iR
WRAE, 34T BB 7 IR, BAREEFR200K
{1 I JU P A BRI () B e 5 v, (RN /IS, 7

R3 %R RIBERE IR L35 TEEA R BL IR AR T A A

BEATHERR TR A B TR IN, BORE FR26°R MR A, H—
DR CHT R AR B2 K M RIS A Hr b mT L, JE R 1
I RAN EAE AR RS TR i R, AR AT
FELRR AR TSR, 25K 2e A5 I R de A3 R TR RR A
JURAE VA S R v R B I Tk, R A AR A
HOHAK, XU 73 X6 PR A SRR AR SE AR OK, 35X
Lt NAEF e ED BRI se e R (I NLEE, 1997, &
P4, 2005; % K 984, 2008)3 A —8. IRAEB AR
e i R I 1] 2 3 SURCIR (A 5 1R 15 K 12
i, IXT e 5 DR IR A R B AL A M AL (1 2 A
o BRI, PR A G (035 K AT R T IR A

3.5 8T EEER KT AR %IRIEREHIBS
IEFE FERBEmE

G A5 R W] 25K AT IR AE 1 % 3 TR 1

Table 3 The frequency of plant regeneration of Brassica oleracea var. italica embryoids in different developmental stage on B5

medium with 1% agar

Genotype Embryoid type Number of embryos Number of plantlets Frequency of plant regeneration
(MeantSD) (%)
TI-111 Cotyledon-stage 30 24.7 82.3+6.8 aA
Torpedo-stage 30 13.0 43.3+7.2bB
Others 30 14.0 46.7 £ 4.7 bB

X K2 ELEN, A — S E 5 AN /NG TR s 22 T IE B B 257K F-(P<0.05), ANFKE F-RER IR 72 57 15 I 2. 2 7KK (P<0.01).
P value of significance was estimated by Duncan’s test; the different lowercase and majuscule indicated significant difference at P<0.05

and P<0.01 level, respectively.
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Table 4 The frequency of plant regeneration from cotyledonary embryos of Brassica oleracea var. capitata and Brassica ol-
eracea var. italica cultured in NLN-13 or 1/2 NLN-13 liquid medium for different time

Genotype Days of Number of cotyledonary Number of plantlets Frequency of plant regeneration
culturing embryos (MeanzSD) (%)
Zhonggan No. 11 20 30 27.7 92.3+£3.1aA
25 30 247 82.2 £ 6.8 bAB
30 30 22.0 73.3+2.7bBC
35 30 18.7 62.3+5.7cC
45 30 4.0 13.3+4.7dD
TI-111 20 30 25.3 84.3+5.7 aA
25 30 26.3 87.7+1.6aA
30 30 25.7 85.6 £8.7 aA
35 30 18.3 61.0+4.2bB
45 30 12.0 40.0+7.2cC

X G2 LGNS Rl FUBE o AN R /ING R R 72 ik 31 5 2K (P<0.05), ANRIK'S R R 72 i B G 35 7K~ (P<0.01).
P value of significance was estimated by Duncan’s test; the different lowercase and majuscule indicated significant difference at P<0.05

and P<0.01 level, respectively.



5 8ANILIAIY (1 4 Bk H WA AL 3 T I R AE 1 % BUIR IR B )
B5HE I L AR RR TR E AR

Table 5 The frequency of plant regeneration from cotyle-
donary embryos of Brassica oleracea var. capitata and Bras-
sica oleracea var. italica of eight genotypes on B5 medium
with 1% agar

Genotype Number of  Number  Frequency of
cotyledonary of plant regenera-
embryos plantlets tion (%)
Zhonggan No. 11 90 73 81.1
8398 101 81 80.2
Xiwang 102 84 824
TI-111 178 152 854
Yuguan 7 6 85.7
Lixiu 90 70 77.8
Liyu 142 138 97.2
Lixing 264 235 89.0
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Plant Regeneration from Microspore-derived Embryos in Cabbage
(Brassica oleracea var. capitata) and Broccoli (Brassica oleracea
var. italica)

Suxia Yuan, Yumei Liu’, Zhiyuan Fang, Limei Yang, Mu Zhuang, Yangyong Zhang, Peitian Sun

Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract The application of microspore culture still produces low frequency of plant regeneration from micro-
spore-derived embryos in many cabbage and broccoli genotypes. To improve the frequency of plant regeneration, we
studied the effect of medium, agar concentration, embryoid type and days of culture of microspores on plant regeneration
in hybrid Fy generations of a cabbage, ‘Zhonggan 11’, and a broccoli, ‘TI-111". B5 medium with 1%-1.25% agar was
optimal for germination and regeneration of embryos, and the frequency of plant regeneration from cotyledonary embryos
was significantly higher than that from other embryos, especially cotyledonary embryos from the 25-day-cultured micro-
spores. The frequency of plant regeneration for cotyledonary embryos from 25-day-cultured microspores in 8 cultivars of
cabbage and broccoli transferred to B5 medium with 1% agar ranged from 77.8% to 97.2%.

Key words Brassica oleracea var. capitata, Brassica oleracea var. italica, cotyledonary embryos, isolated-microspore
culture, plant regeneration
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spore-derived embryos in cabbage (Brassica oleracea var. capitata) and broccoli (Brassica oleracea var. italica). Chin Bull
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