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Effects of inorganic nitrogen compounds and pH on the growth of

duckweed Lemna aequinoctialis
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Key Joint Laboratory, Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084,
China). Acta Ecologica Sinica,2003,23(11):2293~2298.

Abstract : Duckweed has a good potential to recover nutrients from the domestic wastewater, However,
inorganic nitrogen compounds and pH of the wastewater may affect the growth of duckweed. In this
study, we have investigated the effects of the above two parameters on the growth of Lemna
aequinoctialis, a duckweed species from South China. The duckweed as collected from a wetland nearby
Dianchi Lake in Yunnan, China, where it existed rogether with Lemna minor and Spirodela polyrrhiza
which are common duckweed species in China. Compared to L. minor and S. polyrrhiza, the population of
L. aequinoctialis is very small and sparsely distributed in the wetlands. In our preliminary laboratory
study, we found that L. aequinoctialis had different growth characteristics from the other two duckweed
species in response to changes of pH and ammonium and nitrate concentrations of the domestic
wastewater.

Laboratory-scale experiments were performed using an artificial medium. Six levels of pH (4~9) and
three different concentrations of both ammonium-nitrogen and nitrate-nitrogen (3.5, 20, and 40 mg N/L
were used in the experiments. The experiments lasted 15 days. The relative growth rates were calculated
based on duckweed fronds and fresh weight. The chloropyll content and the peroxidase activity in fresh

fronds were measured to determine the physiological response of the duckweed to different experimental

conditions.
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The experimental results indicated that the lowest value of pH L. aequinoctialis could tolerate was
between 4 and 5 and the duckweed could grow the hest at the pH value between 5 and 6. The growth of L.
aequinoctialis was inhibited by ammonia when the pH value was above 6. The inhibition was caused by
unionized ammonia {NH;). When the level of unionized ammonia was above 0.1 mg/L, the inhibitory
effect increased gradually with the increase of unionized ammonia concentration. It resulted in the death of
all the duckweed fronds when the ammonia level was about 2 mg/L. Neither ionized ammonium (NH; )
nor nitrate had inhibitory effect on the growth of L. aequinoctialis. The duckweed could growth very well
when nitrate was the sole nitrogen source in the medium. Moreover. the relative growth rate of L.
aequinoctialis increased with the increase of ionized ammonium and/or nitrate concentrations under the
experimental conditions (<40 mg N/L). Peroxidase Activity of L. aequinoctialis in the ammonia culture
was higher than that in the nitrate culture because of the toxicity of ammonia. Compared to L. minor and
S. polyrrhiza, L. aeguinoctialis preferred to grow in slightly acidic medium. This is probably because L.
aeguinoctialis is ore sensitive 10 unonized ammomna in the mediurm,
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1.1 JERh B %3 &4
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COD 10~50mg/L, & 10mg/L & . BE 40mg/L ZE)YHLIEF . AR ARY M5 AELRH
K.

NG U] B S A& B 26~30C, HHR 40~60pumol/(m® - s) JGEERF A N 16 = 8h, IXR A HFE
LT HEBENE RS EM EPpH. EE L SR ERBTHAE. TEHAARTH:
NH,NO;,20mg/L ;CaCO;,15 mg/L;MgSQ, « 7H;0 50mg/L ;K,HPO,,40mg/L ;FeSO, + 7H,O, 50 mg/L;
Na,-EDTA,1 mg/L;H,BOs,1. 42 mg/L ;MnSO, » 7H;0,1.5 mg/L ;ZnSO, « 7H,0.6. 59 mg/L ;Na,MoQ,
+ 2H,0 ,2.52 mg/L ;CuS0O, * 5H,0 ,0. 39 mg/L;CoS0, » 7TH,0,0. 09 mg/L;CaCO, iR L MFEMRK . HF
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