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Daily variation of the rhizosphere redox potential of six wetland plants
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Key Laboratory of Ecology and Environmental Science in Guangdong Higher Education , College of Life Science,South China Normal University , Guangzhou
510631, China

Abstract: The objective of this study was to assess the daily variation of the rhizosphere redox potential (ORP) of wetland
plants in constructed wetlands ( CWs). Eighteen (18) small-scale monoculturesubsurface-flow wetlands were constructed
(80 cmXx50 ¢cmx45 cm, upper diameter xlower diameterXxheight) stocked with six wetland plant species ( Canna indica
Linn. , Cyperus flabelliformis Rottb. , Phragmites australis Trin. ex Steud., Hymenocallis littoralis ( Jack.) Salish., Colocasia
tonoimo Nakaiand Iris tectorum Maxim.) with three replicates or each plant species. The CWs were fed 30 L of domestic
wastewater weekly. ORP was measured during sunny days (in early October) for the matured plants,ca. 1 m of C.indica,C.
Sflabelliformis , P. australis and C. tonoimo, and ca. 0.7 m of I. tectorum, and ca. 0.5 m ofH. littoralis. ,in all the wetlands
during the first growing season. ORP were measured at the position of 10 cm beneath the water surface and 2 mm off the new
roots every 1 h from 07:00 to 19:00 with an ORP meter at the 5" day after the domestic wastewaterirrigation. Light intensity
and air temperature were measured at 20 cm above the shoot using the light meterand the stem thermometer. All the wetland
plants showed a largevariation in daily ORP, with the ORP values at midday time significantly higher than thoseat early
morning and late afternoon. The ORP of plants also showed similar bimodal variation patterns. The peak values appeared at
11:00—14:00, with 1400 being the highest. The ORP ranged from130 mV to 350 mV in a daily measurement, with
greater daily variation in H. littoralis than C. flabelliformis and P. australis. C. flabelliformis and C. tonoimo exhibited

significantly higher ORP values than those of I. tectorum, C.indica and H.littoralis ( P < 0.05) while P.australis showed a
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significantly higher value than those in I. tectorum and C.indica (P< 0.05). The ORP was positively correlated with air

temperature, plant biomass and light intensity, especially for the air temperature and below-ground biomass. Results from

this study indicated that the ORP of the wetland plants in the CWs varied greatly among species and during a daily cycle,

and was significantly affected by the air temperature and light intensity.

Key Words: wetland plants; constructed wetland; rhizosphere redox potential ; light intensity; air temperature
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Fig.2
wetland plants during sunny summer days in the constructed
wetlands ( Mean+ SD, n= 3)
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Table 1 Correlations between daily variation of ORP values of six wetland plants and light intensity and air temperature during sunny summer

days in the constructed wetlands

ZH FKNE W R P K A EE R £
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IR Air temperature 0.891 " 0.894 " 0.872"* 0.856 " 0.859 " 0.791 "

x % E0.01 (UM FWEFAE, = 78 0.05 KF(BUI) FBFEHE; P<0.01; * P<0.05
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Fig.4 Average daily variation of air temperature and leaf light
intensity of six wetland plants during sunny summer days in the

Botanical Garden (Mean+ SD, n= 3)
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Table 2 Biomass of six wetland plants in the constructed wetlands (Mean + SD, n=3)
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* N# C.indica
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Table 3 Correlations between daily variation of ORP values and biomass of six wetland plants in the constructed wetlands
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