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Seasonal variation of river water qualities and physiological responses
of Nymphaea tetragona L. under continuous aeration
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Abstract With testing outside, Nymphaea teiragona L. plants were cultivated in 6 purifying-tanks (aera-
tion and non aeration) , to investigate the plants’ physiological characteristics and polluted water’ s physical and
chemical qualities during spring, summer and autumn. The plants’ biological indexes included chlorophyll
(Chl) and soluble protein (SP) contents, peroxidase (POD) and catalase (CAT) activities, nitrogen (N) and
phosphorus (P) accumulations and biomass, lengths of roots, stems and leaves, tillers and roots densities. Sea-
sonal variations of physiological responses of the plants and water qualities under continuous aeration were ana-
lyzed. Results showed that continuous aeration significantly affected the plants’ physiological characteristics,
which resulted in water qualities in purifying-tanks varied. And the effects were correlated to the plants’ seasonal
growths. Roots, stems and leaves lengths of the plants under the aeration were shorter than the non aeration, re-
spectively. Chl-a, Chl-b and SP contents of the leaves at the aeration decreased, while POD and CAT activities
of roots tissues increased. N and P accumulations and biomass of the plants at the aeration decreased. Tillers and
roots densities in the aeration tanks decreased too. In spring and summer, effects of aeration on the plants were
comparatively less. TN and NH, -N concentrations at the aeration were lower than the non aeration, while TP
and soluble P concentrations increased significantly. In autumn, effects of aeration on the plants became heavier.
TN, NH, -N, TP and soluble P concentrations at the aeration were higher than the non aeration, respectively.
This work provided theoretical evidences for regulating aeration techniques based on seasonal variations of aquatic
plants’ growths in the ecological restoration engineering of polluted rivers.
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Table 1 Effects of aeration
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between aeration and non-aeration
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¥ (i COD ¥ Ji PR TP ¥k i NH," -N ¥ i TN ¥ & DO oH {f K

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (c)
C + 49.82 0.047 0.206 13.60 21.79 2.35 8.1 25.9
C - 54.74 0.042 0.182 15.11 23.98 0.92 8.2 25.2
CK 69.60 0.050 0.228 19.33 30.15 0.12 8.4 27.3
X + 46.50 0.116 0.123 9.99 16.90 2.47 7.9 31.5
X - 55.60 0.090 0.098 12.00 19.57 1.03 8.1 30.3
CK 92.30 0.144 0.159 20.26 31.60 0.13 8.5 34.6
Q + 53.51 0.074 0.145 7.99 12.84 2.40 8.0 26.1
Q - 51.20 0.056 0.102 7.41 12.03 0.98 7.9 25.3
CK 76.02 0.080 0.161 11.53 17.98 0.12 8.4 27.2
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Table 2 Effects of aeration on physiological characteristics of N. tetragona in various seasons

¥ifE R (em) 2 (em) i (em) POD(U/g + min) CAT(mg/g * min)
C- 18.4 £1.9° 15.2+1.7° 4.0£0.4° 0.1521 £0.0502° 2.1097 +1.0640°
C+ 13.9 =1.5" 11.7 £1.4" 3.1+0.3" 0.2586 +0.1022" 2.6346 +1.0452"
X - 44.6 £4.8° 37.1 +4.2° 8.7+0.9° 0.2631 £0.1003* 0.4532 £0.1848"
X + 34.3+3.6" 29.0+2.9" 6.9+0.7" 0.3137 £0.1270° 0.5715 +0. 1890°
Q- 40.9 +4.2° 34.6 +4.0° 7.2+0.8" 0.2182 +0.0596* 0.3051 £0.0657*
Q+ 10.6 £1.1° 9.5+1.1" 2.6 +0.3" 0.4821 +0.1288" 0.5945 +0.2128"
¥iME SP(mg/g) Chl-a(mg/g) Chl-b(mg/g) S BERL R B (R /m*)
C- 43.83 = 14.16" 1.8033 +0.3006" 0.5188 £0.0964" 66 259

C+ 33.22 £13.30" 1.4975 £0.3092° 0.4132 £0.0797" 51 198

X - 34.09 +£10.21° 1.4423 £0.2285" 0.4449 £0.0790" 140 603

X + 25.51 £9.81° 1.1316 £0.1765" 0.3351 +0.0690" 109 470

Q- 63.20 £15.24" 1.0334 £0.2015* 0.4502 £0.0668" 122 512

Q+ 19.87 £8.63" 0.3746 +0.0873" 0.1489 +0.0229" 40 165
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Fig. 3 Comparison of physiological characteristics

of N. tetragona between aeration and non aeration
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Table 3 Effects of aeration on N and P accumulations of N. tetragona in various seasons
¥iH N (g/kg) P (g/kg) A (/B TKE(% )
C + 5.67 £0.26" 0.82 £0.04* 6.62 +0.31° 95.9 +2.4°
Cc - 7.04 +0.31° 1.13 £0.06" 9.65 +0.47" 94.7 £2.2°
X + 14.24 +0.63° 1.74 £0.09° 17.23 +£0.83" 92.8+2.1°
X - 16.68 +0.82" 2.13 +£0.11° 22.57 =1.12" 92.1+2.0°
Q + 15.33 +0.74" 1.90 £0.09° 18.49 +0.95° 92.4+1.7°
Q - 19.96 +1.01° 2.42 +0.13" 25.64 £1.26" 91.6 £1.6"
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