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Effects of Cu’* on Nitrogen and Phosphorus Removal by Ryegrass Cultivated in

Eutrophic Water Body
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Abstract: Solution culture experiment was carried out to investigate the effects on the removal efficiencies of N and P by perennial ryegrass
(Lolium perenne 1..) under the Cu stress and the ecological response of ryegrass to various dosages of Cu’* . The results indicated that the
removal efficiencies of N and P decreased under all the intimidating conditions compared with the control tanks, which followed the second-rate
equation. The removal efficiencies of N and P and the plant growth at low Cu’* concentrations ( <0.2 mg/L) were higher than those at high
Cu’* concentration ( =0.5 mg/L), and the biomass (dry weight) was increased at low Cu’* concentrations ( <0.2 mg/L) relative to control
solution. In addition, the plant was able to remove Cu’* in the eutrophic water simultaneously, and the removal efficiencies under the high
Cu’* concentrations were higher than those under low Cu’* concentrations. Results show that the rool was the main section for accumulating
Cu’* and the data of Cu’* uptake by perennial ryegrass fitted Michaelis-Menten kinetics equation. Perennial ryegrass were sensitive to Cu’*
treatment. Root elongation was reduced in Cu’* treatment solutions, but the numbers of new-growth roots increased compared with those
cultivated in control solution.
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Fig.1 Effect of Cu®>* on N removal by ryegrass
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Table 1  Kinetic equations for N and P removal by ryegrass cultivated in eutrophic water with various dosages of Cu®*
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1.0 y =10.056 - 0.249 5x — 0.002 8x* 0.959 y=1.1957-0.024 7x — 0.000 5x* 0.984
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Fig.3 Removal efficiencies of Cu®* at different

initial copper concentrations



6 TERURAE : Cu?* W8t BE 22 5 Lolium perenne 1. )23 5% & 8 FR A K A S0 BERICR ¥ 52 1) 1629

h 27.99.

Cu* 7E AR A BOAN[RIER A T4 v 1 7 5 22 AR
K, B4 W], BEBRHEOE R e’ 1 12
£, f e B SR B R 25 R IR FE ) 3.66 ~ 18.58
5 BB KR Cu® WIUR A B 1) 19 K, 78 22 Bxg 3L
FUREA NI, Y e MR AR T 0.2 mg/L
I, A B cu®t WKEER 85.2 ~ 169 mg/kg, i)
BHIEN 0.5.1.0 A1 2.0 mg/LI, Cu** 7F 22 22 FEAR
PR RR SRR B 0] 43 A B1)1 4454 303F17 046 mg/kgs
Tt BT 50 1 B8 22 AR T o’ WE D 12 ~ 21
mg/kg. F W B 2 BN co’ 125 B £ 2 D) 1 IR
H, 1K 5 22 Bl Bl Bl AR R o R R
AL 190 RV ) % P RS K K R e« R T
S ilik/E NG N

8

—n—
7h —e— 2%, 0 ]

6
5+

4 -

Cu R E W E/mg.g™!

[
ol -‘l:/ R

-1 I I I I ]
0 0.5 1.0 1.5 2.0

Cur WA ¥ /mg L

4 FTREELLX cu?* HIFRR

Fig.4  Accumulation of Cu®>* in the different system of ryegrass
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