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Evaluation of Cadmium Tolerance in Brassica rapa L.
Resources Imported from Japan
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Abstract: Application of pollution-safe cultivars ( PSCs ) was recognized as one of the most effective
strategies for safe utilization in farmland polluted by Cd. However, breeding for PSCs Brassica cultivar in China
has been restricted due to the availability of fewer Cd-excluder and low-Cd-accumulation resources. Brassica
rapa is one of the diploid species in Brassica, and this could provide genomic resource for breeding of Brassica
cultivars ( such as rapeseed and Chinese cabbage ). This study aimed at identifying elite genomic resources
with Cd-tolerant and low-Cd-accumulation in 79 B. rapa germplasms which were collected from Japan. An
abundant variation on Cd tolerance was observed under high-cadmium stress condition ( 30 mg/L ). Three
Cd-tolerant ( SCT )and three Cd-sensitive ( SCS ) accessions were identified under both high and medium
(10 mg/L ) cadmium stress conditions. We found that Cd concentration in both radicle and shoots of SCT
accessions were significant lower than these of SCS accessions. Finally, two SCT accession D069 ( lowest Cd
concentration in both radicle and shoot ) and D125 ( lowest translocation factors ) were identified with a potential
use for PSCs Brassica cultivar breeding.
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Table 1 Information of 79 Brassica rapa L. germplasm resources which were introduced from Japan
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Categories Count Accession number

%42 Brassica campestris L. subsp.chinensis var.utilis Tsen et Lee 6 D053, D054, D055, D056, D063, D064

K 3% Brassica pekinensis ( Lour. ) Rupr. 19 D045, D086, D087, D089, D138, D140, D141, D142, D143, D144,
D145, D146, D147, D148, D149, D150, D151, D152, D153

T2 Brassica chinensis 1. 29 D042, D043, D047, D048, D049, D050, D051, D052, D062, D065,
D066, D067, D068, D069, D070, D071, D072, D073, D074, DO75,
D076, D077, D078, D080, D081, D082, D083, D084, D094

R Brassica narinosa L. H. Bailey 9 D090, D091, D092, D093, D095, D096, D097, D044, D058

J&7 Brassica rapa L. 16 D019, D020, D021, D022, D023, D024, D026, D027, D028, D029,
D030, D125, D126, D127, D128, D129
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Fig. 1 The distribution of Cd tolerance indexes under prescreening
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Table 2 The information of Cd tolerance and sensitive accessions under pre-screening experiments

el i X HREHARAC (mm) AL PR AR (mm) FHXFARAC (%)
Group Number RL RL¢q RRL
R Sensitive D048 63.40 3.00 473
D050 74.40 2.70 3.63
D087 91.50 2.70 2.95
D089 74.80 2.70 3.61
D092 60.90 2.70 4.43
4% Tolerance D069 55.40 41.30 74.55
D097 77.30 62.29 89.05
D125 108.30 65.00 60.02
D126 62.00 38.70 62.42
D129 116.70 77.50 66.41
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Fig. 2 The distribution of Cd tolerance indexes under repeat identification
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Fig. 4 The distribution of Cd accumulation index of accessions with stable tolerance and sensitive to Cd
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