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Kinetics of nitrate and ammonium uptake from eutrophic waters by different hydrophytes

ZHANG Guilong' , ZHAO Jianning' , LIU Hongmei' , QIN Wei®, WU Yuming3 & YANG Dianlin'

(1 Agro-environmental Protection Institute ,Ministry of Agriculture, Tianjin 300191, P. R. China)

(2. Agriculture Committee of Suzhou City, Suzhou 215128, P. R. China)

(3. Yuhe Vegetable Production and Marketing Cooperative of Xiangcheng District, Suzhou City, Suzhou 215155, P. R. China)

Abstract. Nitrate (NO; -N) and ammonium ( NH, -N) are two major inorganic nitrogen forms in eutrophic water. Study on
NO; -N and NH,; -N uptake kinetics of aquatic plants can help to find the hydrophytes that efficient removal of nitrogen in eutroph-
ic water. The nutrient uptake kinetics of Iris louisiana , Myriophyllum verticillatum , Zizania latifolia and Oenanthe clecumbens were
investigated using the concentration gradient method after plants were grown for 15 days in Hogland nutrition liquid. Results showed
that NO; -N and NH," -N uptake kinetics of the 4 species could be expressed by the Michaelis-Menten equation. The NO; -N and
NH," -N uptake rates of hydrophytes enhanced with increasing NO; -N and NH," -N content; however, when the solution increased

to 2.0 mmol/L, the increasing amplitude of the uptake rates would reduce. The maximum rate (V. ) of uptake NO; -N and NH," -

N by the 4 species of hydrophytes followed the order: Oenanthe clecumbens > Zizania latifolia > Iris louisiana > Myriophyllum verti-
cillatum. The chemical affinity(K,, ) of NO; -N followed the order: Oenanthe clecumbens > Iris louisiana = Zizania latifolia = Myri-
ophyllum verticillatum. The K, of NH," -N followed the order: Oenanthe clecumbens > Myriophyllum verticillatum > Iris Louisiana =

Zizania latifolia. According to parameters( V, K,,) of uptake kinetics, as a conclusion, Oenanthe clecumbens is suitable for pu-

rifying high NO; -N and NH," -N content waters, but Zizania latifolia, Iris louisiana and Myriophyllum verticillatum are just oppo-
site. The four hydrophytes have showed different preferences of uptake NO; -N and NH," -N form solution. The potential of uptake

NO; -N form solution by Iris louisiana was higher than that of uptake NH; -N, but the chemical affinity of uptake NH, -N was
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higher than that of uptake NO; -N, this show that Iris louisiana preferentially uptake NH, -N from high NO; -N content water.
Myriophyllum verticillatum and Oenanthe clecumbens are equivalent in absorbing NO; -N and NH, -N. Zizania latifolia showed
higher potential and chemical affinity of uptake NH," -N than NO; -N.
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Fig. 1 Kinetics curve of NO; -N uptake of hydrophytes
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Tab. 1 Kinetics parameters of NO; -N uptake of hydrophytes

KA K Vo P/ (mmol/(g - h))  V,,/ (mmol/(g-h)) K,/ (mmol/L) [S]p 52 /(mmol/L)
HE 0.002 +*0.001 0.025 +0.002¢% 0.717 +0. 031" 0.049 +0.000
IR 0.001 +0.000 0.008 £0.001¢ 0.688 £0.015" 0.049 +£0.001
Eq=| 0.001 +0.000 0.093 £0. 005" 0.707 £0. 024" 0.049 +0. 001
K 0.008 +0.001 0.230 £0.013* 1.609 +£0.357¢ 0.046 +0.001

1) VofURWIRHER; 2) [S]o. s, N SRLHEAT /NN R (AU EZ N 0. 05 mmol/L) 5 3) BfHs [R5 A e] 7R
ZSBE(P<0.05) MR FRFRZERARE; O 7 FEUH IbrER2E, TIH.

R 0.025 BRE 0.010 IR
= 0,020 = 0.008
= ]
[=] Y
£ 0015 g 0.006
= 0.010 i,;i_ 0.004
= SKJ 0.002
= 0.005 =
0 05 10 15 20 25 0 05 10 15 20 25
NH;-N#f J&/(mmol/L) NH;-Nf J&/(mmol/L)
R 0.16 %A 030 K7
= 0.14 2 025t
= 012 B)
2 3
£ 0.10 :
5 008 s
 0.06 >
® by
x 004 =
0.02 B
0 05 10 15 20 25 0 05 10 15 20 25
NH-Nif B/(mmol/L) NH;-Nf Ji£/(mmol/L)
2 KRAFEPW IR NH, -N gl J) 22 ih £k
Fig. 2 Kinetics curve of NH,” -N uptake of hydrophytes
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Tab. 2 Kinetics parameters of NH, -N uptake of hydrophytes
KA Vo/(mmol/ (g h))  V,p/ (mmol/ (g - h)) K,/ (mmol/L) [Sp.5/ (mmol/L)
B 0.002 +0. 000 0.017 +0.006° 0.463 +0.057° 0.049 +0.001
B 0.001 +0.000 0.009 +0.002¢ 0.726 +0. 081" 0.049 +0. 000
21 0.015 +0.001 0.133 £0.016" 0.591 +0.048° 0.043 +0.000
K 0.008 +0. 002 0.281 +0.034° 1.594 £0.265° 0.046 £0.001
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