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The effects of zeatin on Cd** -induced physiological
toxicities in Commelina communis L
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Three-week old Commelina communis was transferred and grown in Hoagland solution containing 100pM Cd*,
100uM Cd*'+100uM kinetin, 100uM Cd>+100uM zeatin and 100uM Cd*+200uM zeatin for 7 days, and then a
number of physiological activities were investigated. In control, the length of the stem of plants was increased to
4.7cm, but in Cd™, Cd*"+kinetin, Cd"+100uM zeatin and Cd*+200uM zeatin treatments, the growth of plants
were increased to 1.5cm, 2.Icm, 3.9cm and 4.3cm, respectively. In the treatments of Cd**, Cd® -+kinetin,
Cd2++10011M zeatin and Cd2++200uM zeatin, total chlorophyll contents were reduced to 26%, 24%, 15% and 3%,
respectively, on the contrast to the control. In chlorophyll fluorescence experiments, Fv/Fm ratios were also
reduced to 44%, 21%, 17% and 5% in the light intensity of 2100pmole E m?s’ by Cd®, Cd**+ kinetin,
Cd2++10011M zeatin and Cd2++200}1M zeatin treatments on the contrast to the control. Water stresses were
increased to 2.6, 1.7 and 1.2 times by Cd*, Cd*+kinetin and Cd*+100pM zeatin. On the other hand,
combination of Cd*’+200uM zeatin reduced water stress to 0.12%.

[n Cd™ accumulation experiments Cd®* transports were inhibited to 33%, 48% and 70% by Cd*“+kinetin,
Cd2++10011M zeatin and Cd2++ZOO]JM zeatin. Therefore, it could be concluded that zeatin clearly reduced the

toxicities of Cd”* by reducing the absorption of Cd®'.
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Fig. 1. The effect of Cd” and zeatin on the stem
length of Commelina communis L. 3-week old
Commelina communis was transferred and
grown in Hoagland solution containing 100uM
Cd”, 100uM kinetin, 100pM zeatin, 200uM
zeatin, 100uM Cd” +100uM kinetin, 100uM Cd*
+100M zeatin and 100pM Cd”+200uM zeatin
for 7 days. Each result is the mean (£S.E.) of
two replicate experiments. Zeatin* indicate the
concentration of 2000uM.
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Fig. 2. The effect of Cd* and zeatin on the quantum
yield of photosystem II (PSID), Fv/Fm of Com-
melina communis L. 3-week old Commelina
was transferred and grown in Hoagland so-
lution containing 1006M Cd*, 100uM Kinetin,
100uM zeatin, 200uM zeatin, 1000M Cd*+100 1
M kinetin, 100uM Cd” +100uM zeatin and 100u
M Cd® +200uM zeatin for 7 days. Each result
is the mean (£S.E.) of three replicate experi-
ments and three of the plants in each experi-
ment were measured. Zeatin* indicate the con-
centration of 2000M. The unit of light intensity
is umole E m%s™.

Table 1. The effect of Cd” and zeatin on chlorophyll content (ig g fr.wt.) and chl a/b ratio in Commelina
communis grown for 7 days. Each result is the mean (+S.E.) of two replicate experiments

Treatments Chl. content (ug g™ frowt.) chl. a/b ratio

0 day 7 days 0 day 7 days
Control 105478 1180+98 32 3.1
100uM Cd* 1054+78 870+72 32 2.9
100uM Cd* +100uM Kinetin 1054178 900+76 32 30
100uM Cd* +200uM zeatin 105478 1000483 32 32
100pM Cd™ +200uM zeatin 1054+78 115075 3.2 31
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Fig. 3. The effect of zeatin on Cd”-induced water
stress (PMS: plant moisture stress) in stem of
Commelina communis L. 3-week old Commelina
was transferred to and grown in Hoagland
solution containing 100uM Cd”, 100M Kinetin,
100uM zeatin, 200uM zeatin, 100uM Cd> +100uM
kinetin, 100uM Cd*+100uM zeatin and 100nM
Cd¥+200uM zeatin for 7 days. Each result is
the mean (+S.E.) of three replicate experiments
and three of the plants in each experiment
were measured. Zeatin* indicate the concen-
tration of 2000M.

Table 2. The effect of cytokinin on the accumulation of Cd* in Commelina communis L. 3-week old Commelina
was transferred and grown in Hoagland solution for 7 days. Each result is the mean (+S.E.) of two

replicate experiments

Cd” concentration(Bg/g fr.wt)

Treatments
Leaves Stem Roots
100uM Cd* 8.163+0.72 35.663£3.51 136.107£10.63
100uM Cd* +100uM Kinetin 6.188+0.58 14.218+2.45 100.15 = 956
1008M Cd>+200uM zeatin 45642035 14.346+3.36 7543 + 6.74
100nM Cd” +200uM zeatin 3.744+0.26 8.243+0.63 43621+ 0.37
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