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Plant regeneration technology of Brassica oleracea var. capitata root

LI Nan,ZHANG Enhui, XU Zhongmin,CHEN Lixiao,JIANG Jiao,CAO Lihong

(College of Horticulture s Northwest A& F University sYangling s Shaanzi 712100, China)

Abstract :[Objective] This study investigated the technology of root regeneration plants in cabbage to
create conditions for rapid propagation of DH plants. [Method] The root of Brassica variety DH15-1A was
used as explant. Two culture methods including pre-culture combined with co-culture and direct co-cul-
ture. The co-culture medium was MS-+4. 5 mg/L. 6-BA+6 mg/L. AgNO;,and then NAA was added with
different mass concentrations (0. 045,0.03,0.025,0.018 and 0. 015 mg/L) to screen suitable culture mode
and NAA mass concentration. The root segments at the age of 15,20 and 25 days were selected for culture
in suitable medium, and the induction effect of root age was compared. The fibrous roots of aseptic seed-
lings of DH15-1A,DH15-2B and DH15-3C were used as explants,and the effects of genotypes on plant re-
generation were analyzed. [Result] The best results were obtained by co-culture with MS—+0. 030 mg/L
NAA-+4.5 mg/L6-BA+6 mg/L AgNO,; as culture basis. The callus induction rate,explant induction rate
and adventitious bud induction rate were the highest of 100. 0% ,90. 0% and 430. 0% respectively. After 3
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weeks, the differentiation buds grew robust and leaves were green. The callus induction rate of 20 d root

age explants was the highest of 96. 0% ,and the callus bud points were more with less browning around bud

points. The explant induction rate and adventitious bud induction rate were the highest of 84. 0% and

420.0% ,respectively. The DH plant genotype was a major factor determining the effect of root regenera-

tion plant. In the 3 tested genotypes,the root segment regeneration of DH15-2B was the best. The callus in-

duction rate,explant induction rate and adventitious bud induction rate were 83.3%,76.7% and 430.0%,

respectively. [Conclusion) The root segment of DH15-2B genotype cabbage at age of 20 d cultured on
MS+0.03 mg/L. NAA+4.5 mg/L 6-BA+6 mg/L. AgNO; was the most beneficial to the formation of root

regeneration plant, and the plant regeneration rate was as high as 100%.

Key words: Brassica oleracea var. capitata root;tissue culture;plant regeneration;rapid propagation
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Fig. 1

Induction of callus and adventitious bud development by regeneration in Brassica oleracea var. capitata
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Table 1  Effect of NAA concentration in culture medium and co-culture medium on

root regeneration of Brassica oleracea var. capitata DH plant
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i (mg« L7 R0 (R 2 S . : PAIRES A BRE/ % 2 g
Training Callus Callus induction . Adventitious Adventitious
NAA Explant Sprouting Explant . .
methods . number rate . ; buds bud induction
concentration explants induction rate rate
0. 045 30 19 63.3 bA 11 36.7 cB 25 83.3 eE
R 5 - ek 5 0. 030 30 20 66.7 abA 16 53.3 bcAB 47 156.7 dD
Pre-culture+ 0.025 30 26 86.7 aA 24 80.0 aA 112 373.3 aA
co-culture 0.018 30 19 63.3 bA 18 60.0 bAB 61 203.3 cC
0.015 30 17 56.7 bA 15 50. 0 beB 103 343.3 bB
S Average 30 20. 2 67.3 16. 8 56.0 69. 6 232.0
0. 045 30 21 76.7 bA 19 63.3 aAB 103 343.3 cC
g 0.030 30 29 100. 0 aA 27 90.0 aA 129 430.0 aA
Sl 0.025 30 25 76.7 bA 23 76.7 aA 98 326.7 dD
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0.018 30 27 93.3 aA 21 70.0 aA 126 420.0 bB
0.015 30 10 33.3 cB 8 26.7 bB 35 116.7 eE
SEH Average 30 22.4 74.7 19.6 65. 3 98.2 327.3

W R EER I 3 R E T ; RSV EHR G AR /NG F B R R 22 7R B B FHKF(P<0.05) i AR RE FERR 2 7 BB D
FKF(P<0.0D), TR,
Note: The data are the average of three replicates. Different lowercase letters indicate significant difference (P<C0. 05),while different up-

percase litters indicate very significant difference (P<Z0. 01). The same below.
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Fig. 2 Clump shoot by inoculated Brassica oleracea var. capitata DH plant root segments to

co-culture medium containing NAA with different mass concentrations after 3 weeks
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Table 2 Effect of root age on culture regeneration of Brassica oleracea var. capitata

root segments of DH plants
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explants of callus explants to induce  induction rate of adventitious
rate . buds rate
adventitious buds rate buds
15 50 43 86.0 bB 19 38.0 bB 132 264.0 bB 100
20 50 48 96.0 aA 42 84.0 aA 210 420.0 aA 100
25 50 39 78.0 cC 15 30.0 cC 77 154.0 ¢C 100
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Fig. 3 Induced differentiation of adventitious buds of 20 d

Brassica oleracea var. capitata DH plants root

segments after 40 d culture
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Table 3 Differentiation and plant regeneration of different genotypes of Brassica oleracea var. capitata

DH plant root segments
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i A 1 /0 1 NE N N R . /0
7 DH f No.of  mpmmy SWEER BREE ey NERBEC gy MAEER
DH strains of inoculated Callus . N Explant T Adventitious .
. induction  No. of explants . . adventitious regeneration

different explant number . induction bud

. rate induced buds . ) rate
genotypes material rate induction rate
DHI15-1A 30 17 56.7 bB 15 50.0 bB 103 343. 3 bB 100
DH15-2B 30 25 83.3 aA 23 76.7 aA 129 430.0 aA 100
DH15-3C 30 11 36.7 cC 10 33.3 cC 68 226.7 cC 100
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A. Culture for 0 week;B. Culture for two weeks
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Fig. 4 Brassica oleracea var. capitata campestris plants with 3 genotypes of DH plants induced by root regeneration
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