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Tolerance Mechanism of Hedychium coronarium Under Copper Stress
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Abstract: Uptake and accumulation of copper in Hedychium coronarium(HC ), the subcellular distribution of copper in leaf and chemical

form of copper in plants under copper stress were investigated in a pot culture of simulated wetland. The results showed that the accumulation
of copper in HC increased with the increase of the concentration of copper. When the concentration of copper was less than 150 mg-kg™, the

accumulation of copper in the plant was found in the order of root>leave>stem. While it was in the order of leave>root>stem when the concen—
tration of copper was no less than 200 mg-kg™. In all treatments, the copper in leaf was mainly on cell wall and in soluble fraction, while rela—
tively lower in cell organelle. The copper in the root was predominated with Ethanol— and water—extractable forms, while NaCl-extractable
form was dominant in the stem. Whereas NaCl-, HAC- and HCl-extractable forms in the leaf, which were less active, were dominant. In ad-

dition, HC had certain concentrating capability, yet the ability was not strong .When the concentration of copper was no less than 400 mg-kg™,
the plants suffered from physiological hurt and death quickly, which showed that HC was not satisfied with the standard of copper hyper— ac—
cumulation plant. It came to the conclusions that HC had certain tolerance, distributing selectivity and concentrating capability under copper
stress, use of which to remedy copper —polluted wetland would relieve the pressure from copper pollution.
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Table 1 Symptoms of Hedychium coronarium poisoned by Cu in different wetland
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Table 2 content of Cu in different organs of Hedychium coronarium (Mean+SE )
Cu Zb3e & /mg - kg™
B e ol =
#H 0 50 100 150 200 300 400 i R
Jind 7.47+0.75f 57.34+8.39¢ 81.76+3.45d 132.20+13.88¢ 187.51+£8.78b 205.25+17.06b 227.36+21.14a 0.95 Y=0.56x+32.41
£ 6.78+0.41d 18.5249.31bc  12.68+2.15cd  27.75+8.43a  21.49+3.11ab 25.33+3.89ab 21.12+2.51ab 0.62 -
H 8.02+0.96e 20.25+13.65¢ 33.27+10.24e 114.22+19.20d 287.63+32.47c 394.57+44.34b 569.08+66.21a 0.97 Y=1.54x-68.23
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Figure 1 Cu content of each fraction in the leaf cell of

Hedychium coronarium
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Table 3 Cu contents and distribution ratio of different chemical forms in Hedychium coronarium

il b 3/ Hil i /mg kg™ SR %
mg-kg™ Fy Fy Fua Fine Fia Fr Fy Fy Fua Fine Fia Fr
i} CK 1.55d 1.12f 2.89% 0.50d 0.25¢ - 24.56 17.73 45.82 7.93 3.96 -
50 1450c  12.75¢  10.80d  4.38c¢ 8.63d 0.50d 28.13 24.73 20.95 8.49 16.73 0.97
100 2094c  1893¢  17.05¢  6.07c  1236d  3.70c 26.49 23.94 2157 7.68 15.64 4.68
150 40.08b  33.76d  16.61c  13.06b  22.13¢  4.45¢ 30.81 25.95 12.77 10.04 17.01 3.42
200  46.8lab  53.92¢  30.04b  1241a  2938b  3.78¢ 26.54 30.58 17.04 7.04 16.66 2.15
300 50.88a  61.66b  35.99a  934a  28.69b  3.19b 26.82 32.49 18.97 492 15.12 1.68
400 54.60a  7095a  40.85a  12.69a 357la  6.07a 2472 32.12 18.49 5.75 16.17 2.75
2% CK 0.29d  0.99d 457c 0.68d 0.06¢ - 4.46 14.99 69.28 10.39 0.88 -
50 0.48d 8.94a 6.70c  122bc  0.65ab  0.08c 2.63 49.49 37.10 6.74 3.62 0.43
100 1.09¢ 3.26¢ 6.29¢ 1.09¢  032cd  0.10c 8.96 26.87 51.77 8.98 2.59 0.83
150 2.83a 5.05b  16.65a  148ab  0.84a 0.17¢ 10.47 18.70 61.60 5.49 3.12 0.62
200 0.25d 2.86c  14.62ab  1.75a 0.30d  0.29b 1.25 1427 7283 8.73 1.50 1.42
300 261a 578b  13.28b  1.69a 0.85a 0.51a 10.54 2340 5372 6.85 345 2.05
400 1.54b 2.66c  15.02ab  092cd  0.54bc  0.16¢ 7.39 12.79 72.09 4.40 2.58 0.75
- CK 0.72¢ 0.55¢ 5.19f 0.85d 0.54¢ - 9.20 6.96 66.15 10.79 6.89 -
50 2.69% 257 921ef  2.33d 247 0.81e 13.39 1279 4590 11.58 12.29 4.05
100 421e 330e  156le  3.87d 3.82¢ 2.05d 12.82 10.05 4751 11.77 11.62 6.24
150 922d  10.28d 38384 2395 28.12d  2.26d 8.21 9.16 34.21 2134 25.06 2.02
200 3209c¢ 41.67c  6925¢  66.00c  7324c  424c 11.20 14.55 2417  23.04  25.56 1.48
300 40.05b  56.86b  82.15b  97.04b  101.18h  7.85b 10.40 1476 2133 25.20 26.27 2.04
400 52.15a  75.0la  9845a 12521a 15834a 1092a  10.03 14.42 18.93 24.08 30.45 2.10
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Table 4 Cu accumulation symptoms of Hedychium coronarium

Cu AbFVK EE/ Cu ¥ H/mg kg YR

T TR S

CK 14.80 7.47 39.22 - -

50 38.77 57.34 72.32 0.54 0.68
100 45.95 81.76 114.39 0.40 0.56
150 141.97 132.2 162.61 0.87 1.07
200 309.12 187.51 209.82 1.47 1.65
300 419.90 205.25 296.45 1.42 2.05
400 590.20 227.36 409.54 1.44 2.60

3 g
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KA 569.08 mg-kg™, AR Cu i 2.5 5, K
1Y Cu NZEAEARI TR IR R EF sy, —J7 T
FEAR T o i Cu XARFR A3, 07— AR R I
A Cu AT LIl s e R 25 i 246 T
Cu V5 B M E AL T — & e LA
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