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Relationship between the physiological characters and purification

ability of different plants in waters with two trophic levels

GE Ying',CHANG Jie', WANG Xiao-Yue’,XU Qing-Shan' (1. College of Life Sciences Zhejiang
University, Hangzhou 310012, China; 2. Department of Biology. Hangzhou Normal University, Hangzhou 310012,
China)

Abstract: The relationship between the purification ability and the biomass, growth rate,
evapotranspiration of 17 plant species of plants in heavy and light eutrophic water was studied through the
minitype non-matrix experiment of imitates glide state. Results showed that: (1) In heavy eutrophic
water, improving plant biomass could increase the removal rates of N and P. (2) In light eutrophic water,
the difference of removal rates caused by biomass in the same species of plant were less than that of
different species. To select the species with high purification ability is more important in this condition.
(3) In heavy eutrophic water, the plant used for purification engineering in heavy eutrophic water could be
selected by comparison of biomass and evaporation rates among the species; while in light eutrophic water,
plant species could be selected by comparison of growth rates of the plants within the quick growth period.
Key words: eutrophic water, plant, physioecological characters, purification ability, easy method for

species selection.
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1.1 Logatainer® ( Do 54. Icm X
34.3cm, 5X9 s 6mm . .
s o ,Logatainer
, ol
1997 s , 22 s ,
Logatainer ( ) Logatainer s 20cm (10kg ) s
o 2~4 s 14 , , s
o : 1. (Ipomoea aquatica) »2. (Eichhornia crassipes) s 3.
(Commelina communis) , 4. (Juncus setchuensis) s 5. (Eragrostis ferruginea) , 6.
( Oenanthe javanica) 7. (Alternanthera philoxeroides) 8. ris japonica) 9.
(Acorus tatarinowii) ,10. (Polygonum lapathifolium) ,11. (Hemerocallis fulva) +12.
(Carex gibba) ,13. (Cryptotaenia japonica) +14. (Pennisetum alopecuroides), 1998 .
1997 s (Phragmites communis) . (Lolium perenne) (Coix
lacryma-jobi) 3 o R s
1.2 s
, : (D) s ,
(TN):0.9~4.57mg/l,  (TP).0.2~0. 60mg/l,NOj ;0. 4~0. 52mg/I, 5
, TP>0.02mg/l, TN>0. 3mg/l; (2) ,
TN:55. 0lmg/1,TP:10. 86mg/1,NO; :22. 76mg/l, L, .
1.3 Logatainer ( N
(10min) . 3 10kg . 3 5 s
4 6 s TN.TP.NOj; .
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Table 1 Relationship between growth characters (X) and removal rates (Y) of 17 plant species in two-level
eutrophic water
TN NO; KN TR COD COND
Treats Items n r n r n r n r n r n r
L B@0.44~7.11) 36 0. 048 36 —0.065 36 0. 257 36 0. 207 36 0. 265 17 0.510*~
H B(@.14~7.74) 35 0.497** 35 0. 489" "35 0.541** 35 0.597** 35 0. 324 16 0.293
L G(—0.16~0.33) 17 —0.113 17 —0.135 17 —0.381 17 0. 374 17 —0.192 17—0.526"
R(—0.07~0.13) 17 0.162 17 0.162 17 —0.459 17 0.375 17 —0.141 17—0.429
H G(—0.16~0.31) 16 0. 165 16 —0.059 16 —0.120 16 0.119 16 —0.319 16 0.591*
R(—0.01~0.54) 16 0. 180 16 0.222 16 0.079 16 0.132 16 —0.193 16 0.703**
L Guw(0.02~0.33) 8 0.958** 8 0.972**8 —0.717 8 0.808"* 8 0.028 8—0. 357
G (—0.16~—0.01) 9 0. 376 9 —0.276 9 0.422 9 0. 088 9 —0.181 9—0. 279
:KN=TN—NO; ;L: Light eutrophic water; H: Heavy eutrophic water; B:
Biomass (kg/m?); G Absolute growth rate(kg/m? » d);R: Relative growth rate(g/g *
d); Gew: o Absolute growth rate in winter and spring (kg/m? « d); G;:
Absolute growth rate in summer(kg/m? « d) ;COND: Reductive
s ) (R) COND s
o s
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Table 2 Removal rates of nutrients in two-level eutrophic water by the same species with different biomass

b)

b)

b)

b)

Treats Plant species Biomass (kg/m?)  TN(%) TP(%) NO; (%) COD(%)
H» 1. 64 53.91+1.36 33.86+5.46 46.05+1.43 -38.37+3.82
Acorus tatarinowii 1.88  64.806.18 35.77-5.26 56.27-4.24 -68.15+12.3
H 0.14 41.7847.06 17.6643.17 33.2245.34 -27.67+8.60
Alternanthera philoxeroides 0.76 68.96+9.94 40.61+5.39 65.18+8.60 -37.05+0.76
H 0.51  54.3440.49 26.6743.27 39.1846.60 -48.27+9.96
Commelina communis 1.91 94. 70 93. 62 87. 81 29.12
L® 1.78 88.8540.45 47.78 41.4342.2 -12. 75
Acorus tatarinowii 1.88  76.9741.52 42.89 33.2243.08 11.83%1. 60
L 0. 44 64.38+4.22 63.19+2.93 63.98+3.11 50.75+1.79
Alternanthera philoxeroides 1. 44 69.0846.26 66.404+12.6 71.67+8.40 47.78+8.31
L 0.98  69.54+4.71 51.24 67.36£2.55 42.91+1.19
Commelina communis 3.15 73.924£10.6 59.26 65.90£2.6 56.994+1. 39
a)H= Heavy eutrophic water,l.= Light eutrophic water;b) The
values are the removal rate of the parameters
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Table 3 Relationship between evaportranspiration rate (X) and removal rates (Y) of 17 plant species in two-level

eutrophic water

( ) TN NO3 KN TP COD COND

Treats Items (Range) } . -
n 7 n r n 7 n r n 7 n r

L E3q(2.29~23.7) 36 0.629"* 36 0. 250 36 0.532"" 36 0.175 36 -0.295 17 0. 326
E5q(4.58~47.4) 36 0.676** 36 0.801** 36 0.120 36 0.173 36 0.000 17 0.636"7
Eow(4.58~23.6) 8§ 0.976** 8 0.958** 8 0.595 8 0.976** 8 0.121 8 0.107
E(15.2~47.4) 28 0.494** 28 0.851** 28 0.298 28 0. 094 28 -0.323 9 0.961"*

H E3q(2.33~34.8) 35 0.674 35 0.177 35 0.550"* 35 0.637** 35 0.096 16 -0.231
E5q(4.66~60.4) 35 0.773** 35 0.757**35 0.672** 35 0.739%* 35 0.413* 16 0.562"

* KN=TN—NOj3; L= Light eutrophic water; H= Heavy eutrophic water; Eqw:
Evaportranspiration rate (kg/d « m?) in winter and spring; Es: Evaportranspiration rate in
summer; *.[?<0.05, **.P<C0.01
, ET s
o s
(2 5d , TN NO; 3d

s o ET<6.5kg/m?+d TN  NO; ET Gren
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