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Abstract; Microcystins (MCs) in eutrophic water may pose a potential threat to nutrient uptake of aquatic plants.
To investigate the effects of MCs on inorganic nitrogen uptake by aquatic plants, the uptake characteristics and ki-
netics of inorganic nitrogen in Acorus calamus L. after exposure to different concentrations of microcystin-leucine-
arginine (MC-LR) for 15 d were analyzed. The results showed that when exposed to 0.001 mg-L™" MC-LR, the
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root activity, root biomass and plasma membrane (PM) H'-ATPase activity of A. calamus L. increased significantly,
and the exposure to MC-LR had an stimulating effect on the uptake of both NO;-N and NH,-N. When exposed to
0.01 mg-L™" MC-LR, the root activity, root biomass and PM H'-ATPase activity increased to a certain extent. The
exposure to MC-LR decreased the affinity and uptake potential for NO;-N, but increased NH,-N uptake rate.
When exposed to 0.03 mg-L™' MC-LR, the root activity, root biomass and PM H'-ATPase activity of A. calamus
L. decreased significantly. The exposure to 0.03 mg-L™' MC-LR inhibited inorganic nitrogen uptake by decreasing
the affinity and uptake potential for NO;-N and NH, -N, which also enhanced the inhibitory effect of MC-LR on
NO;-N uptake when compared with that of NH;, -N uptake. Therefore, exposure to MC-LR (0.001 ~0.01 mg-L™")
promoted NH, -N uptake by A. calamus L. to a varying degree. However, exposure to 0.03 mg-L™' MC-LR signifi-
cantly inhibited NH,-N and NO;-N uptake by A. calamus L., which adversely affected the growth and nitrogen re-

moval ability of A. calamus L..

Keywords: microcystin; Acorus calamus L.; inorganic nitrogen; uptake characteristics; uptake potential
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Fig. 1

The root dry weight (a) and root activity (b) in Acorus calamus L. after 15 d of exposure to MC-LR

Note: MC-LR is the abbreviation of microcystin-leucine-arginine; different letters indicated significant difference between groups (P<0.05).
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Fig.2 The PM H"-ATPase activity (a), H,O,(b) and MDA content (c) in root of

Acorus calamus L. after 15 d of exposure to MC-LR

Note: PM, MDA and MC-LR are the abbreviations of plasma membrane, malondialdehyde and microcystin-leucine-arginine, respectively;

different letters indicated significant difference between groups (P<0.05).
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Fig. 3 The uptake rate of total inorganic nitrogen (a), NO;-N (b) and NH, -N (c) in Acorus calamus L. after 15 d

of exposure to MC-LR

Note: MC-LR is the abbreviation of microcystin-leucine-arginine.
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33.33% 4 NH,-N 1 v, (E3EI0 T 11.86% , K, 1A
FEAIR T 12 10% , BT ENH X NOS-N Fl NH, -N (1)
vk RE AT BT 18, 08 NH, -N A 2% R g 389 5, 5 X
NO;-N [WEF S TR, B b B m W v, AT
1 K, AR T8 520 0 s 0 1, Nishikawa
EPNEI, Vo K, E R A Y A IR WOy T
TR AN TE A H I AE T LA R AL 4 NO; -
N = NH;-N B fi 47, #5519 ,0.001 mg- L™
MC-LR %75 J5 , NH, -N Wiy v, /K, (B, i
NO;-N Wiy v, /K, (EEAL, 587 0.001 mg-L™
MC-LR Z @54 BNl TR /e Ml NH, -N, 001

%1 MC-LR R2ERE£HTEMHEY NO;-N 71 NH; -N R HIEh hZFE S (n=3)

Table 1 Kinetics parameters of NO;-N and NH; -N uptake by Acorus calamus
L. after exposure to MC-LR (n=3)
o
MC-LR/(mg-L™") Inorga%nff\mgen Vo /(umol-h™! - g1y K, /(mmol-L") Vo Ko

. NO;-N 2925+0.028% 0258+0.016° 11.353+0.741°
NH;-N 8.728+0.180° 024800117 35.171£0.820°

NO;-N 3254+0.302° 0.344+0.046° 9.632+2.152%

0001 NH; -N 9.762+0.906% 0218+0.026" 45295+6.710%
001 NO;-N 2.791+0.064% 0.339+0.030° 8.286+0.902°
NH; -N 8.774+0.0848 0225+0016" 39.108+2.3574P

NO;3-N 2.576+0.192° 0.533+0.033° 4.856+0.653°

003 NH; -N 8.151+0.384" 0.337+0.030* 243613366

IE:MC-LR . V,,,, Al K, 3 5IFIR MR R -LR s KGR AR (G 8 8 EARAS FR S R/ NG 843 51378 NO3-N il NH -N Wi gly 7y 2

SRR 22 57 18 3 (P<0.05),,

Note: MC-LR, V,,,, and K, represent microcystin-leucine-arginine, the maximum uptake rate and Michaelis constant, respectively; different uppercase

and lowercase letters indicated significant differences in kinetic parameters of NOj3-N and NH, -N uptake, respectively.
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