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This study investigated the physiological responses of two vegetable species, Kangkong
(Ipomoea aquatica Forsk.) and Chinese Kale (Brassica oleracea L. cv. Group Chinese Kale), together with
two weed species, False daisy (Eclipta prostrata L.) and Swollen finger grass (Chloris barbata  .) under
Cd stress. These plants were exposed to 5 and 20 ppm Cd-containing solution with different exposure time.
Proline accumulation, chlorophyll contents, Relative Water Content (RWC) and plant growth were
determined against Cd accumulation both in roots and in shoots.

The results have shown that proline is accumulated in Cd-stressed plants. However, the
findings imply that proline accumulation is not an effective indicator of Cd stress. Unlike proline,
chlorophyll contents, RWC and plant growth are adversely affected by Cd. Strong correlation (p<0.01)
between root and shoot Cd content were observed. As for the responses of each species, it was evident that

Chinese Kale was the greatest Cd accumulator aswell as the most tolerant species.
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ABBREVIATIONS AND UNITS

2d = 2daysof5or 20 ppm Cd exposure
lid = 1ldaysof5ppm Cd exposure
20d = 20daysof5ppm Cd exposure
7d (27) = Tdays oftransfer to new Cd-free solution after 20 days of 5 ppm Cd exposure
or the 27thday of treatment
14d (34) = 14days oftransfer to new Cd-free solution after 20 days of 5 ppm Cd

exposure or the 34thday of treatment
5d = 5days of 20 ppm Cd exposure

8d = 8days of 20 ppm Cd treatment
7d (15) = 7 days oftransfer to new Cd-free solution after 8 days of 20 ppm Cd exposure
or the 15hday of treatment
14d (22) = 14 daysoftransfer to new Cd-free solution after 8 days of 20 ppm Cd
exposure or the 22rlday of treatment
Mgy = Microgram per gram

tIM or (Jmol = Micromole
ANOVA = Analysis of varience
CIN = Carbon per nitrogen
CEC = Cation Exchange Capacity
Chi = Chlorophyll
CRD = Completely randomized design

cm3 = Cubic centimeter

DMRT = Duncan's Multiple Range Test
DW = Dry weight

EC = European Community

FW = Freshweight

Fig = Figure

g = gram

Ha = Hectare



M
mg/1
mm
nm
rpm
RIS Ratio
RH
SL
TW

Meter

Mole

Milligram per liter

Millimeter
= Nanometer

round per minute
Rootto Shoot Ratio
Relative humidity

Significance Levels
= Turgid weight
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