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Growth characteristics and sewage purifying effect of amphibious

banyan in constructed wetland
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Abstract: The amphibious banyan (Ficus spp.), an evergreen tree mainly in Guangdong Province, is
conspicuously distinct from a commonly cultivated and widely distributed banyan in subtropical China,
Ficus microcarpa. in morphology. anatomy and flooding tolerance. In the study presented in this report,
two main approaches were made to: (1) the morphological, growth-related and photosynthetic
characteristics, and (2) the purifying efficiency for sewage of amphibious banyan cultivated in the
constructed wetland.

The experiment was performed in South China Normal University, Guangdong Province of China.
Seedlings of one-year old of amphibious banyans were planted in rows with a density of 6 plants per square
meter in the subsurface flow constructed wetland (SFW) (length X width X depth: 1.3m X 0.84m X
0. 6m), and another SFW with the same dimension but without amphibious banyans and other plants was
taken as the control. The photosynthesis/transpiration rate and stomatal conductance, the vigor of the
root system and the relative growth rate of the plant were measured when the plants grew to a height of
about 1.5m. From April through July, 2000, the wetlands had been continuously receiving sewage with a
flow rate of 50Ld ' and a hydraulic retention time (HRT) of approximately 4 days. After the wetlands
were running for two months, water samples from the influx and efflux were collected respectively once a

week for seven weeks, and analyzed for COD¢,, BOD;, total nitrogen (TN) and total phosphorus (TP) .
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The following results were obtained: (1) The plants in the constructed wetland possessed a large
amount of lateral roots and aerial roots emerged from the basal and upper parts of trunks and most
branches, some aerial roots were able to reach the soil and developed proper roots. (2) The amphibious
banyan in the constructed wetland maintained a normal rate of net photosynthesis (18. 4 =+ 2. OpmolCO, «

m ’s ') ,with a transpiration rate of 21. 74 1. 8§ mmol H,0O * m s !

, a stomatal conductance of 638. 1461
mmol H,O « m ?s™ ', a vigor of 22. 5+4. 2pg » C;,;H;NH, * g 'DW min ' in the root system and a relative
growth rate of 7.1£0.4 mg * g 'day ' DW, respectively. These measured parameters in plants growing
in wetland were not significantly different from those in plants of the same species growing in natural
conditions. (3) The removing rates of TN, TP, COD¢ and BOD; from the sewage in the constructed
wetland with amphibious banyan were 54. 2%, 40. 9%, 72.4% and 74. 3% respectively,corresponding to
increases of 17%, 12%, 10% and 11% over those in the control wetland, respectively. (4) The removing
efficiencies of TN, TP, COD¢, and BOD; were influenced by the hydraulic retention time (HRT) in the
amphibious banyan wetland. For example, the removal efficiencies in HRT2d and HRT3d accounted only
for 65% and 90% of that in HRT4d, respectively.

Generally, the amphibious banyan in the constructed wetland possessed a complex and well developed
root system to keep normal physiological metabolism and high capability of pollutant removal. The plant
appeared to be a desirable and constructive species in the constructed wetland because of its long growth
period.,little secondary pollution, simple management and pleasing landscape.
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Table 3 Net photosynthetic rate,transpiration rate,stomatal conductance and relative growth rate

Net photosynthetic rate  Transpiration rate Stomatal conductance Relative growth rate

T ¥ o
reatment (pmolCO; » m™2s71)  (mmolH,0 « m™2s~ 1) (mmolH,O » m~2s7!)  (mgg 'd ' DW)

Banyan constructed wetland 18.442.0 21.7+£1.8 638.1£61 7.14+0.4
Control 19.246.0 23.1+2.4 656. 5455 7.6+£0.5
n + (n=11) Values are means+SE for n times of sampling(n=11)
s N
N s (P>0.05),
s o
2.3
1 , 2002 4~7 . s o
4 JHRT4d TN.TP,COD., BOD;
54.2%0.40.9%.72.4%  74.3%., TN.TP.COD¢, BOD;
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Table 4 Removal ratio of TN.TP ,CODc, and BODs in the constructed wetland system
(mg+ L1 (CZD)
Effluent concentration Removal rate
(mg+ LY
Times Influent concentration
Constructed wetland Constructed wetland Constructed wetland Constructed wetland
with banyan without plant with banyan without plant
TN TP CODc¢: BODs TN TP CODe BOD; TN TP CODe BOD; TN TP CODc: BODs TN TP CODc, BOD;
1 18.3 4.1 266.6 142.5 8.2 2.4 68.0 35.5 11.5 2.9 95.4 45.0 55.3 41.2 74.5 75.1 37.3 29.7 64.2 68.4
2 16.8 3.9 240.5 138.3 8.0 2.3 71.9 38.6 10.5 2.8 101 48.1 52.4 42.3 70.1 72.1 37.5 28.7 58.1 65.2
3 18.2 4.4 270.5 143.7 7.6 2.6 63.6 45.4 11.2 3.1 90.6 54.2 58.1 39.8 76.5 68.4 38.2 29.8 66.5 62.3
4 15.8 3.7 220.3 130.3 7.4 2.2 60.4 22.8 9.8 2.6 94.3 51.1 53.2 40.3 72.6 82.5 37.8 29.5 57.2 60.8
5 16.2 4.1 250.3 140.0 8.0 2.5 72.1 26.2 10.2 3.0 81.8 57.1 50.5 38.8 71.2 81.3 36.9 27.8 67.3 59.2
6 17.5 4.2 264.5 142.5 7.8 2.4 81.2 47.7 11.3 3.1 106 52.4 55.4 42.8 69.3 66.5 35.2 27.2 60.1 63.2
Meanl7.1 4.0 252.1 139.6 7.8 2.4 69.5 35.8 10.8 2.9 94.8 51.4 54.2 40.9 72.4 74.3 37.2 28.8 62.2 63.2
HRT4d . TN:8.2 kg/(d « hm*) , TP:1.9 kg/(d * hm?),
BOD; ;62 kg/(d + hm?) ,COD,,:120 kg/(d * hm?*), a, e
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