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Regulation of EGTA on Cd and Nutrient Elements Accumulation

in Ricinus communis under Cd Stress
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Abstract: A pot experiment was conducted to investigate the plant growth,Cd content,Cd accumulation and
nutrient uptake and transport in Ricinus communis (Zibima 5) when exposed to heavy metal polluted soil
(100 mg « kg ') and different EGTA treatments (0,0.5,1,and 2 mmol * kg '). The results showed that;
(1)compared with no EGTA treatment (E0),0.5—2 mmol * kg ' EGTA inhibited the growth of castor
roots,decreased the fresh and dry weight of roots by different degrees, but had no significant effect on plant
total dry weight. (2) EGTA can effectively promote the translocation of Cd from roots to shoots,2 mmol *
L~ ! of EGTA treatment increased Cd contents in leaves by 41. 34 times. The accumulation of Cd in the
leaves increased significantly with elevation of EGTA doses. Compared with E0,the Cd accumulation in the
leaves of EGTA treatments increased 14. 0—45. 6 times,and accounted for 36. 89% ~58. 63% of the total
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plant amount,respectively. (3) EGTA had different effects on the mineral nutrient concentration in R. com-

munis under Cd stress. EGTA promoted translocation of K to the shoots,while inhibited translocation of

Mg to the shoots; Moreover,Ca contents in the roots, stems and leaves were increased under low dose of
EGTA treatment,while high dose of EGTA decreased them. Zn contents in the leaves and Cu contents in

roots and shoots were increased as EGTA concentration increased. Fe contents in leaves and roots, Mn con-

tents in roots and shoots were significantly increased with increasing dose of EGTA treatments. Compared

with no Cd control, EGTA can increase the available cadmium in soil, but reduce the absorption of K in

roots. Therefore,Cd stress inhibits the growth of the plant,appropriate concentration of exogenous EGTA

can significantly alleviate Cd stress in R. communis. EGTA changed the distribution of the accumulation of

Cd in roots,stems and leaves of R. communis and improved the translocation of Cd from roots to shoots,es-

pecially to the leaves. It can strengthen the remediation efficiency of castor on Cd contaminated soil. K fer-

tilizer should be applied to ensure the normal physiological metabolism of the plant.
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Table 1 The organ biomass of R. communis under different treatments

b 3 fef i Fresh weight/g +H Dry weight/g

Treatment I Leaf 2% Stem  Root 41t Total M Leaf 2% Stem R Root 41t Total
CK 11.82+1.20a 7.6941.21a 9.35+0.49a 28.86+0.02a 2.144+0.33a 0.774+0. 04a 0.8140. 06a 3.72+0. 23a
Ey 2.8540.01b 1.9040.03b  2.0440.25b  6.794+0.29b 0.53+0.08b  0.2240.02b 0.22+0.008b 0.97+0.05b
E, 2.27%+0.21b 1.78+0.09b  1.447+0.27bc  5.4940.05¢ 0.3740.04b  0.1740.02bc  0.1440.01c 0.68=+0.05b
E, 2.86740.07b 1.784+0.12b  1.3740.14bc  6.014+0.19c¢ 0.64=+0.14b 0.17240.02bc 0.1140.008c 0.92+0.19b
E; 2.86+0.05b 1.5340.09b 1.2740. 03¢ 5.66+0.07c 0.54=+0.05b  0.15740.005¢ 0.1240.006c 0.81+0.08b

TE - CK YA AAT AT SN ER A7) 13 Cd & 5205 0. 37 mg « kg™ Eo~Es iYL Cd 3y 100 mg « kg™ 23 HIAMA 0, 0.5.1.0 F1 2
mmol « kg™ 'AME EGTA, W5 [ 7 8 3878 4 AL B 78 5 V0K FAFTE B2 R I .

Note:; CK. no exogenous additives,and the Cd concentration in soil was 0. 37 mg * kg~ '. E; — E3: The content of Cd in soil is 100 mg *

kg~ !, with dose of exogenous EGTA at 0,0.5,1.0 and 2 mmol « kg~ !, respectively. Different letters in the same column indicate significant

difference among the treatments at 0. 05 level; The same as below.
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Table 2 The cadmium content and cadmium accumulation in the tissues of R. communis under different treatments

Cd % & Cd content/(mg * kg™ 1)

b 3 Cd 184t Cd accumulation/pg
Treatment M Leaf 2 Stem 2 Root M Leaf 2% Stem # Root 41t Total
CK 0.69-+0. 22d 3.757+0.33d 8.02+0.09¢c 1.3340.21d 3.15+0. 23c 5.79+0. 42d 10. 27+0. 46d
E, 3.94+0.67d 33.64+7.83c 295.00+78. 48b 2.06+0.21d 8.93+0.11b 76.6941.29a 87.68+0. 98¢
E, 79.84+1. 25¢ 50.7447.32b 274, 88445, 78b 30. 8742, 88¢ 8.50£0. 25b 44,3040, 71c 83.67+2.62¢c
E; 130. 89428. 68b 72.5343.76a 347.76414. 48b 52.18+£4.62b 12.32+2.30a 43,6445, 25¢ 108. 1442, 94b
E; 162.86+6.56a 88.2848. 38a 463.88+39.42a 96.03745.78a 13.59+0. 83a 54.17+1.99b 163.7945. 13a
x3 AALETERSEHAERTEEENTU
Table 3 The concentrations of nutrient elements in the tissues of R. communis under different treatments
BE b Fe Mn Cu Zn K Ca Mg
Organ Treatment /(mg+ kg 1) /(mgekg ') /(mg+kg ') /(mgekg 1) /(mg kg™ 1) /(mg kg™ 1) /(mg e« kg™ 1)
CK 1842.19+163.34a 128.92+10.24a 13.60+3.82b 54.25+3.20a 7 951.464609.88a 7 761.68+897.14c 17 353.75+731.42a
Ey 1044,074100,23¢  20,054+2.66d  3.9940.48c  16.5440.60d 3 666.77+166.61b 12 692, 93+1321.41b 6 016.564203. 73c
fo/i E, 1041.324+46.85¢c 20.5240.11d  6.04+0.08c  26.97+0.27h 3 398.65+85.29b 15 292.93+428.68a 4 763.44+247,92d
E, 1074.19+14.49¢c  60.794+8.26c 14.4740.63b 24.26+1.38bc 3 331.68+47.42b 15 126.40+116.19a 5 676.11+244, 14cd
Es 1389.94+138,24b 84.86+13.29b 27.37+2.84a 22.6640.32¢c 4 088.334570.98b 12 111.68+57.45b 7 740. 634658, 49b
CK 47.85+1.52b 29.9142.40c  3.66+0.007a 30.97+0.8la 23 077.85+29.47a 36 223.54+1443,67a 6 221.254953.12d
» Ey 57.5849. 14ab 24, 9440. 96¢ - 6.45+0.57c 3 623.894403.64c 26 858.96+2194.97b 11 265.00£767. 50¢
;‘ji E; 74.62+18.02a 27.2946.83c - 9.2740.89b 3 863.47+123.74c 28 442.30+1 782.50b 12 733.30480. 38b
E; 80.38+6.66a 50,7942.05b  0.4441.40b  7.80+0.81bc 4 700.97+241.59b 33 661.044383.02a 14 833.75+137.00a
Es 75.38+2.96a 105.27+2.41a  2.36+0.48a 4.37+0.42d  5000.97+106.07h 26 994, 38+1 384.75h 10 154.594310. 83c
CK 63.4944.95¢ 174.48+0.16¢ 10.66+0.25a 50.3640.88a 21 338.57£0.00a 30 148.15+795.49¢c 5 425.84+299. 53¢
E, 83.35%17.66bc 182.62+6.41c 2.85+0.12d  13.7940.06d 4 631.39£269.09d37 405.09 42 199.88ab 10 425. 14464, 81a
LIITCZ E, 134.13+59. 12abc 201.70+8.88bc 3.62+0.10cd 14.92+0.10d 5 039, 724151, 24d 37 550. 9341 384, 75ab 10 409. 86+306. 42a
E; 152.17+44,32ab 213.60+17.76b 5.0040.41c  18.75+1.54c 7 606.39+622.65c 39 939.82+147.32a 8 774.44+405.60b
E; 170.32+15.95a  349.40%15.83a 7.3641.63b  31.01%1.32b 8 780.00£526.39b 34 905.094785.67b 8 559.17+454,71b
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