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Comparative Investigation on Physiological Responses of Pontederia cordataand Purifying Efficiencies of Heav—

ily Polluted River Water Under Continuous Aeration in Various Seasons

LU Xiao—ming, CHEN Yu—xia, CHEN Jian—jun, HUANG Min—sheng, GENG Liang

(School of Resources and Environment Sciences, East China Normal University, Shanghai 200062, China )

Abstract: With field test, Pontederia cordata was hydroponic cultivated in 6 purifying—tanks(aeration and no aeration ) with same planting
density of 10, to investigate physiological characteristics(POD and CAT of roots tissues, Chl and SP of leaves ) of the plant and main physical
and chemical characteristics of the corresponding effluents in various seasons(spring, summer and autumn ). Lengths of roots, stems and
leaves, tillers and roots densities, nitrogen(N ) and phosphorus(P) accumulations and the biomass et al. of the plant’s biological indexes
were analyzed. Comparative investigation on physiological responses of P. cordata and purifying efficiencies of heavily polluted river water
under continuous aeration in various seasons was conducted. Results showed aeration affected physiological characteristics of the plant.
Roots, stems and leaves lengths of the plant at the aeration were shorter than the lengths at the no aeration, respectively. Chla, Chlb and SP
contents of the leaves at the aeration were lower than the contents at the no aeration, respectively. However, POD and CAT activities of roots
tissues at the aeration exceeded the activities under the no aeration. N and P accumulations and the biomass of the plant were lower at the
aeration than the plant at the no aeration. Tillers and roots densities in aeration purifying—tanks were more than the no aeration purifying—
tanks. TN and NHi-N removals of the effluents at the aeration exceeded the removals at the no aeration, while TP and soluble P removals
were lower than the removals at the no aeration. Effects of aeration on physiological characteristics of the plant were obviously correlated with
the growing of the plant. The effects became less in spring and summer, while the water qualities differences between two type purifying—tanks
were great. However, the effects were obvious in autumn, while the water qualities variations between two type purifying—tanks became less.
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Figure 1 Sketch of plant purification device
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Table 1

Comparison of effects of aeration on physiological characteristics of the plant in various seasons

SEIME MR K /em 25K /em

H4/em POD/U-g*min™ CAT/mg-g*min" SP/mg-g”'

C—  12.3+1.3* 38.2+3.9* 7.9+0.8* 0.048 4+0.009 9* 0.487 5+0.111 0°
C+ 9.0£0.8" 24.3x2.3" 6.8£0.7" 0.063 0£0.015 1* 0.797 0+0.203 9*
X- 22.6+2.3* 68.2+6.9* 16.8+1.7* 0.093 3+0.024 6" 0.653 8+0.217 2°

14.1£1.4" 0.120 6£0.025 6* 0.819 1+0.235 7°
15.6+1.6* 0.028 2+0.006 8* 0.320 9+0.088 5*
12.0+1.3" 0.053 5+0.021 1" 0.675 7+0.138 7"

17.7£1.7" 46.0+4.4"
20.1+2.1* 64.3+6.5*
14.0£1.5" 39.1+4.0°

Chla/mg- g™ Chlb/mg-g"  ZBERUA HBFREAR -m™
71.86+20.30" 1.884 8+0.206 2* 0.583 1£0.046 3* 154 910
54.5013.66" 1.697 1£0.327 3" 0.498 4+0.050 9* 189 1138
69.09+18.95" 1.805 5+0.152 9" 0.526 8+0.088 7* 288 1453
52.42+16.09" 1.413 5+0.180 1" 0.365 3+0.064 9" 350 2103
38.35£12.05* 1.608 6+0.174 2* 0.572 120.062 9* 264 1317
17.8624.64" 1.160 0£0.238 5" 0.405 5£0.023 3" 302 1503
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Table 2 Comparison of effects of aeration on N and P

accumulations of the plant in various seasons

A N/g-kg Plg-kg" Mg B EOKE%
C+ 3.86+0.35*  0.98+0.06*  8.79+0.23* 96.7+2.5¢
C- 4.73+042"  1.3320.12" 10.92+£0.31"  95.5+2.3"
X+ 17.43+1.43*  2.12+0.16*  23.48+0.44*  93.6+2.1°
X- 22.02+1.92" 3.01x0.29" 28.67+0.52"  93.4x2.2°
Q+ 17.96+1.35*  2.23+0.18*  25.74+0.54*  93.1x1.8"
Q- 25.37+2.02" 3.67£0.31" 34.66+£0.46"  92.2+1.7*
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Table 3 Comparison of effects of aeration on heavily polluted river

water qualities in purifying—tanks in various seasons

iy COP %P TP NH;-N TN
" RBRE KBRS KRR KRR LR
B % % % % %  mg-L" C

DO/ pH{H Ki/

C+ 4355 1883 16.60 29.61 26.65 231 79 252
C-  30.82 43.69 46.66 2130 20.13 059 81 259
CK 624 562 653 357 327 012 84 273
X+ 60.62 1353 1026 43.69 3756 2.64 7.8 303
X- 4150 5732 4844 3226 2798 097 80 315
CK 6.76 592 694 396 369 0.13 85 346
Q+ 4546 16.18 1291 3543 3141 245 79 253
Q- 3954 38.10 2423 3046 2705 0.68 80 26.1
CK 6.45 5.1 682 386 346 0.2 84 272
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