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ABSTRACT

Pollution of water and soil by heavy
metals deposited in mining and industrial
operations is an environmental problem in
many areas in Taiwan. Four turfgrass species of
common carpetgrass, centipedigrass, tall
fescue, and perennial ryegrass will be screened
by using solution cultural method in this study.
Four levels of treatment, including 0, 0.5 mM,
1.0 mM and 1.5 mM of Cadium chloride
(CdCl2) were treated on the plants that
contained of 3 fully expanded leaves for 12
days. From the results we found that the plant
dry weight, water capacity of leaf, and
chlorophyll a and b, were decreased by
increased of CAClz concentrations. Tall fescue
showed the best performance under 1.5 mM of
CdCl: treated environment. Reversely,
common carpetgrass showed the worst
performance under this high level of CdCl2
treated environment. However, we found that
the Cd accumulation in plants was increased by
the increased of CdClz concentrations. The Cd
was accumaulated on root portions better than
shoot portions mostly. Common carpetgrass
absorbed the most Cd metal in a short period of
time compared to the other species. The
authors think that the tolerance of turfgrass
species to Cd metal was due to both species
variation and plant growth habit.

Key words : Heavy metals, turfgrass, solution
culture, dry weight, chlorophyll.
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Fig. 1. The condition of turfgrass seeds
incubated in solution cultural systemn.

Table 1. The effect of different concentrations of CdClz treatment on the plant dry weight (DW) and
water content (WC) of four turfgrasses after 12 days

Cd conceniration Perennial Tall fescue Centipedigrass Common
(mM) ryegrass carpetgrass
Shoot DW 0 0.092a" 0.160 a 0093 a 0.039a
{(2/10 plants) 0.5 0.058 b 0.140b 0.053b 0022b
1.0 0.051 ¢ 0.120b 0.050b 0.021b
. 1.5 0.044 ¢ 0.120b 00441 0.018b
Root DW 0 0056 a 0043 a 0.037 a 0.025a
(g/10 plants) 05 0053 a 0.032b 0.027b 0011b
1.0 0.051a 0.028 b 0.024b 0.010b
1.5 0.047 a 0.026b 0.020b 0.008 b
WC 0 3840 a 3.650a 2.610a 4620a
(g /g-DW) 0.5 3.060b 2980b 1.830b 3.550 ab
1.0 2.850¢ 2.710bc 1.800b 2.810b
1.5 2.7204d 2640 ¢ 1.500 ¢ 2.330¢

* Mean within the same column followed by different letters was significantly different at 5% level by Duncan’s multiple
range tests.
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Table 2. The effect of different concentrations of CdClz treatment on the plant chiorophyll a, and b,
and total chlorophyll content a of four turfgrasses after 12 days

Cd concentration Perennial Tall fescue Centipedigrass Common
(mM) ryegrass carpetgrass

Chlorophyll a 0 3.670a" 1.303a 1.117a 2.630a
{mg/g-FW) 0.5 2.528b 1.124 a 0.183b 0.141b
1.0 0945¢ 1.132 a 0.017¢ 0.033 b

1.5 0.82t ¢ 0.598 a 0.016 ¢ 0.027 b

Chlorophyll b 0 1533 a 2116 a 1.813a 0.379 a
(mg/g-FW) 0.5 1.116 b 1824 a 0.047b 0.072b
1.0 0.567c 0971 b 0.029 b 0.015b

1.5 0.178d 0.078 ¢ 0.025b 0.014 b

Total chlorophyll 0 5.203a 34192 2.930a 3.009a
(mg/g-FW) 0.5 36430 2947b 0.231b 0.213 b
1.0 1.512¢ 2103 ¢ 0.046¢ 0.048 b

L5 0.998 d 0.676d 0.041 ¢ 0.041b

* Mean within the same column followed by different letters was significantly different at 5% level by Duncan's multiple

range tests.
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Table 3. Cadimum accumulation of four turfgrasses after treated with different concentrations of
CdClz for 12 days

Cd concentration Perennial Tall fescue Centipedigrass Common
(mM) TYEegrass carpetgrass
Shoot 0 0.01¢™ ND* 0.01c ND
(mg-gh) 0.5 0.05b 0.13¢ 0.26¢ 0.36¢
1.0 0.05b 0.17b 075¢ 0.54b
1.5 0.07a 0.21a 1584 0.89a
Root 0 0.04c ND 0.02c¢ 037c
(mg-g" 0.5 0.08b 0.86b 0.35¢ 0.72b
1.0 0.10b 1.09 ab 1.09b 4.05a
1.5 0.14a 1.65a 195a 4.07 a

* Non-detectable

™ Mean within the same column followed by different letters was significantly different at 5% leve! by Duncan's multiple
range tests.

1.0 mM
o0u6x |
e

Fig. 2. The effect of different concentrations of CdCI2 on the plant growth of four turfgrasses after 12
days (a)tall fescue, and (b)perennial ryegrass.
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