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Cadmium Accumulation and Tolerance of Iris pseudacorus
and Acorus calamus as Aquatic Plants Native to Korea
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Abstract. This study was conducted to find out the cadmium (Cd) accumulation and tolerance of Iris pseudacorus
and Acorus calamus as aquatic plants native to Korea for Cd removal in water. In the range of Cd concentration
from 10 uM to 130 uM, the Cd lethal dose 50 (LDso) was 78.5 uM in I. pseudacorus and 47.6 uM in
A. calamus. In I. pseudacorus, superoxide dismutase and peroxidase as antioxidants were relatively effective
against oxidative stress caused by Cd, while catalase, superoxide dismutase, and polyphenolics were effective
in A. calamus. The polyphenolics known as typical antioxidants were not detected in I pseudacorus. In both
species, the Cd accumulation in plants increased with the higher Cd concentration and the longer processing
period. Also, the absorbed Cd was accumulated mainly in the roots. The amount of Cd accumulated in the
shoot part was maximally 548.1 mg-kg'l (82.1% to Cd accumulated in the root part) in 1. pseudacorus and
121.4 mg-kg'l (13.7%) in A. calamus, which implied that both species all were enough evaluated as Cd
hyper-accumulators based on 0.01% or more Cd accumulation in the shoot. Especially /. pseudacorus showed
outstanding ability to move well Cd into the shoots from the roots and high tolerance to Cd stress.
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Fig. 1. Changes in plant survival of Iris pseudacorus (A) and Acorus calamus (B) grown hydroponically with respect to the cadmium
(Cd) concentration. Vertical bars mean standard error of the means (n = 30).

Table 1. Effect of the cadmium (Cd) concentration on the plant growth of Iris pseudacorus and Acorus calamus grown hydroponically
for 15 days (n = 30).

Cd Plant height Root length No. of new roots Fresh weight (mg/plant) ~ Dry weight (mg/plant) Leaf color
(uM) (cm) (cm) (ea) Shoot Root Shoot Root (SPAD units)
I. pseudacorus

0.0 2287 a* 14.93 ab 2.00 a 1.00 a 0.45 a 0.180 a 0.050 a 29.61 a
13.0 19.85 b 16.94 a 1.40 ab 0.74 b 0.36 a 0.130 b 0.060 a 2195 b
325 1754 b 14.70 ab 1.70 ab 0.60 bc 0.37 a 0.110 bc 0.040 ab 18.33 b
65.0 18.48 b 15.00 ab 1.00 bc 0.39 cd 0.26 a 0.070 cd 0.040 ab 19.79 b
130.0 17.55 b 13.10 b 0.40 c 0.35d 0.32 a 0.060 d 0.030 b 17.97 b

A. calamus

0.0 10.50 a 2.35 a 1.60 bc 042 a 0.26 a 0.027 a 0.056 ab 14.60 a
13.0 9.38 ab 1.30 bc 2.00 ab 0.47 a 017 b 0.034 a 0.079 a 12.21 a
325 8.13 b 1.50 ab 2.80 ab 0.26 b 0.14 b 0.019 ab 0.040 b 11.52 a
65.0 10.75 a 0.65 cd 3.20 a 019 b 0.06 c 0.010 b 0.030 b 12.41 a
130.0 6.25 ¢ 0.55d 0.60 c 019 b 0.06 c 0.011 b 0.041 ab 10.65 a

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 2. Changes in lethal dosage of Iris pseudacorus and Acorus
calamus grown hydroponically with respect to the cadmium
(Cd) concentration. Vertical bars mean standard error of the
means (n = 30).
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Fig. 3. Changes in activities of antioxidant enzymes, catalase (CAT), peroxidase (POD), and superoxide dismutase (SOD) of Iris
pseudacorus (A, B, and C) and Acorus calamus (D, E, and F) grown hydroponically with the respect to the cadmium (Cd)
concentration. Vertical bars mean standard error of the means (n = 5).
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Table 2. Effect of the cadmium (Cd) concentration on the periodic changes in total polyphenol contents of Acorus calamus grown
hydroponically for 15 days (n = 5).

Total polyphenol contents® (mg-g'1DW)

Cd

M) 5" day 10" day 15" day
Shoot Root Shoot Root Shoot Root
A. calamus
0 12.34 @' 7.71 a 9.92 a 520 b 12.34 a 12.01 a
10 13.07 a 7.03 a 11.61 a 9.81 a 12.78 a 11.63 a
25 9.16 b 6.98 a 12.48 a 11.16 a 14.61 a 12.21 a
50 14.46 a 6.30 a 12.28 a 10.06 a 14.54 a 12.86 a

“Not detected in Iris pseudacorus.
YMean separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 4. Cadmium (Cd) accumulation in the shoots and roots of Iris pseudacorus (A: shoot, B: root) and Acorus calamus (C: shoot,
D: root) grown hydroponically with respect to the cadmium concentration. Vertical bars mean standard error of the means (n
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