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Eco-physiological responses of Kandelia candel seedlings to polychlorinated

biphenyls PCBs treatment
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Abstract Mangroves are diverse plant communities consisting of tropical to subtropical trees and shrubs growing in
intertidal coastal zones. Mangrove eco-physiology and growth characteristics as effected by nutrient salinity metals PHA
and other pollutants including phytoremediation have been previously investigated. However the phytoremediation of
polychlorinated biphenyls PCBs -contaminated sediments by mangrove is a largely untouched area of research. This study
was conducted to determine if mangrove specie Kandelia candel could be used for phytoremediation of PCBs-contaminated

sediments. In this study Kandelia candel seedlings were grown in PCB contaminated sediment for determining the eco-
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physiological responses of mangrove species Kandelia candel to PCBs phytotoxicity. The influence of increasing
concentrations of PCBs 0 180 900 1800 and 2700 pg kg™' on stem height basal stem diameter total biomass

growth rate chlorophyll content chlorophyll a/b ratio water potential free proline content and MDA contents were
measured. Results were as follows 1  After 6 months of exposure to PCBs the growth of stem height basal stem
diameter total biomass and the relative growth rate were equal or higher than the control which indicated that PCBs did not
inhibit the growth of Kandelia candel ~ 2 The chlorophyll a chlorophyll b and chlorophyll a + b content in the leaves of
Kandelia candel decreased moderately and the chlorophyll a/b ratio increased moderately with increase in PCBs
concentration in the sediment. However the chlorophyll content was never less than 70% and the chlorophyll a/b ratio
never more than 15% of PCBs-free control plants. The plants even though exposed to PCBs were still able to maintain
relatively normal levels of photosynthetic pigments and a constant chlorophyll a/b ratio. 3  The water potential free
proline content and MDA in leaves of PCBs-stressed Kandelia candel seedlings were stimulated significantly in comparison to
control with an increase in PCBs concentration in the sediment. The study clearly demonstrated growth and physiological
function of mangrove species Kandelia candel was not adversely impacted by PCBs contaminated sediment and thus could be

used in phytoremediation of PCB contaminated sediment.
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Table 1 Effect of PCBs on stem height and basal stem diameter increment of Kandelia candel seedlings 6 months
PCBs pg kg ! cm / % mm / %
PCBs conc. Increment of stem height Treatment/ Control Increment of basal stem diameter Treatment/ Control
TO 0 6.176 +1.999 100 1.634 £0.415 100
T1 180 7.759 £3.655 125.63 1.747 £0.483 106.92
T2 900 9.156" +3.916 148.25 1.811 £0.493 110.83
T3 1800 8.523 +£3.811 138.00 1.928* £0. 471 117.99
T4 2700 7.523 +3.721 121.81 1.726 £0.476 105. 63

H+

“p<0.05 Values are means = SD " indicated significant difference at p =0.05 level
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12.71% 23.02% 14.27%  18.97% b 16.57% 25.74% 24.85%
26. 63% a+b 13.49% 23.54% 16.73%  20.73%
2 PCBs 6
Table 2 Effect of PCBs on total biomass growth and relative growth rate of Kandelia candel seedlings 6 months
PCBs ne kg ! g / % / %
PCBs conc. Total biomass increment Treat/ control Relative growth rate Treat/ control
T0 0 4.561 +1.481 100 0.436 +0. 121 100
T1 180 5.326 £1.426 116.77 0.503 +0.125 115.37
T2 900 5.635" +1.566 123.55 0.533 " +0.100 122.25
T3 1800 5.613" +1.558 123.07 0.548" +0.128 125.69
T4 2700 5.320 £1.682 116. 64 0.474 £0.134 108.72
+ “p<0.05 Values are means +SD " indicated significant difference at p =0.05 level
PCBs a/b
a/b T3
3 mg/g 6
Table 3 Effect of PCBs on Chlorophyll contents mg/g FW of Kandelia candel seedling 6 months
PCBs ne kg ™! a b a/b
PCBs conc. Chl.a+b Chl. a Chl. b Chl. asb
TO 0 1.423 +0.108 1.086 +0. 064 0.338 +0.047 3.216 £0.302
T1 180 1.231 £0.130 0.948 +0.094 0.282 +0.040 3.359 £0.255
T2 900 1.088 ** +0.060 0.836 ** +£0.047 0.251*" £0.013 3.327 £0.045
T3 1800 1.185" +0.078 0.931" +0.066 0.254"* £0.012 3.660" +0.116
T4 2700 1.128 ** £0.088 0.880 " £0.074 0.248 ** £0.014 3.554 £0.119

+

difference at p =0.01 level
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TlT T4 20.29%  30.32% T2 T3
51.65% 50.81% PCBs

4 PCBs 6
Table 4 Effect of PCBs on contents of MDA and free proline of Kandelia candel seedlings 6 months

PCBs pg kg™! nmol g~ / % ngg! / %
PCBs conc. Contents of MDA Treatment/ control Contents of free proline Treatment/ control

TO 0 4.879 +£0.400 100 8.205 £1.757 100

T1 180 7.121*" £0.810 145.96 9.870 £1.967 120.29
T2 900 7.684 " +£0.887 157.48 12.433 " +£2.422 151. 65
T3 1800 5.923 +0.772 106. 86 12.374" +1.344 150. 81
T4 2700 6.523" +0.234 133.70 11.103 +£2.535 135.32

+ *p<0.05 p<0.01 Values are means + SD " indicated significant difference at p =0. 05 level * " indicated

significant difference at p =0.01 level

3
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