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Temporal and Spatial Variation of Water Nutrient Level After Exogenous

Nutrient Input

FU Ling', ZHAO Kai'*, WANG Guo-xiang', OU Yuan', FAN Zhou', MAO Li-na',ZHANG Jia', HAN Rui-
ming'

(1. College of Geography Science, Nanjing Normal University, Nanjing 210046, China; 2. College of Life Science, Anqing Normal
University, Anging 246011, China)

Abstract: In order to study the spatial and temporal variations of nitrogen (N) and phosphorous (P) nutrition in artificial wetlands
after a single exogenous nutrient input, 6 mosaic communities of 7 plant species were set up in a cement channel in the greenhouse.
After the addition of N and P nutritional solutions, the concentrations of dissolved total nitrogen (DTN) , dissolved total phosphorous
(DTP), ammonia nitrogen (NH, -N) | nitrate nitrogen (NO, -N) and nitrite nitrogen (NO, -N) in the surface, middle, and bottom
layers of the bulk water were determined regularly within 22 days. The results show that; (Dthe water depth and measuring date have
significant effects on nutritional contents while the type of plant communities have no such an influence; @the diffusion of nutrient from
surface to the middle water layers is relatively slow, which costs 6 days under the current experimental condition; Bin the bottom water
layer, nutritional concentrations had no significant changes except for NO,-N, thus the exogenous nutrient input mainly affects the
nutrient contents of surface and middle-level bulk water; @DTP and NH, -N contents gradually decline to similar levels that before the
nutritional input event until the end of experimental period, though DTN and NO; -N content decrease much more slowly; &the fact
that NO, -N contents rise in water layers of all depths demonstrates that nitrification and denitrification in the process of N circulation
are enhanced. It is concluded that exogenous nutrient inputs not only harm aquatic ecosystems but also directly threat human health.

Key words : exogenous nutrient; eutrophication; nitrogen circulation; water pollution; spatial and temporal variations
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Fig. 1 Spatial pattern of mosaic communities of seven aquatic plants
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Table 1 ~ Growth condition of different plants after nutrient addition
fibs B8] PR il IUPSES W RE
KR /m $0d 1.35+0.01 1.2 +0.03 1.74 £0.03 1.25+0.02 1.5+0.1
#22d 1.40 +£0.06 1.3+0.02 1.9+0.1 1.6 +0.05 1.52+0.02
FE4%/mm %0d 2.80 +0.20 / 1.30 0. 10 1.10 £0 1.2 £0
#22d 3.00 +0.1 / 1.30 +0 1.20 +0.10 1.2+0.10
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Table 2 Initial water nutrient level of different depths before nutrient addition
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NO, -N ¥ FE 1Bl 5256 KRB B i BT, RZ
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W TN/mg-L~! TP/ pg-L ! NH; -N/pg-L~! NO; -N/mg-L ™! NO, -N/pg-L~!
2 0.78 0. 10 17.39 +10. 17 54.63 £13.06 0.10 +0. 01 30.51 +14.37
2 0.82 +0.09 22. 11 £20. 89 56.31 +12.80 0.10 +0. 01 31.21 +15. 84
JiE)Z2 0.91 +0. 16 18.33 £15.49 57.94 +7.48 0.10 0. 01 32.11+12.06
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0. 05 K, HAK KT AR SR, REWLE P
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RERKBPARFEIE S E SRR SRR FIEE IR E % 30 W B 1 52 0 A7 78 28 AL (P =
5 8 KOG (BRI AR 285 I T Y RO VEAE P < 0..000).
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Table 3 Multivariate-AVOVA of water nutrient level and time, depth and community
e I} [h] WEE T M) x ] x FETE W x &
DTN F =68. 86 F =108. 08 F=0.13 F=184.41 F=0.02 F=0.12
P=0.000"" P=0.000"" P =0.992 P=0.000"" P =1.000 P =1.000
DTP F=164.33 F =28.43 F=0.07 F=158.75 F=0.024 F=0.05
P=0.000"" P=0.000"" P =0.998 P=0.000"" P =1.000 P =1.000
NH* N F =34.96 F=21.05 F=0.47 F=34.49 F=0.21 F=0.10
s P=0.000"" P=0.000"" P =0.829 P=0.000"" P =1.000 P =1.000
NO- N F=2.65 F=184.29 F=0.68 F=61.29 F=0.04 F=0.21
i P=0.027" P =0.000"" P =0. 668 P=0.000"" P =1.000 P =0.998
NO- N F=53.77 F=12.72 F=0.38 F=10.72 F=0.43 F=0.12
27 P=0.000"" P=0.000"" P=0.89 P =0.000"" P =1.000 P =1.000
1) #= /R P<0.05, * = F/R P<0.001
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Fig. 2 Temporal variation of water nutrient level in three depths
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Fig. 3 Multi dimensional scaling of nutrient concentrations
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Table 4 ANOSIM analysis between nutrient level and measuring times

52d 4 d 56 d 558 d 5154

H2d / / / / /
e R =0.865
54 d P =0.001 / / / /
e R =0.789 R =0.553
A6 P =0.001 P =0.001 / / /
e R =0.891 R =0.69%4 R =0.397
8 d P =0.001 P =0.001 P =0.001 / /
15 d R =0.981 R=0.714 R =0.981 R=0.823 y

P =0.001 P =0.001 P =0.001 P =0.001
22 d R =0.849 R=0.873 R =0.845 R=0.779 R =0.909

P =0.001 P =0.001 P =0.001 P =0.001 P =0.001

®5 ARREEFMBIREERK SIMPER 5347/ %
Table 5 SIMPER analysis of the difference of nutrient contents in different water depths/%

R DTN NH," -N NO; -N NO; -N BTTHRR

#)Z 47.25 17.78 25.74 / 90.76

iz 46. 16 14. 63 28.48 8.85 98.12

2 60. 57 30. 89 / / 91.47

®6 AEMERETEFRIREZERHN SIMPER 517/ %
Table 6 SIMPER analysis of the difference of nutrient contents between different times/%

Fisf ] DTN NH, -N NO; -N NO, -N TR
H2d 61.13 16. 50 19.74 / 97.37
$ad 48. 05 26.78 21.15 / 95.98
6 d 55.37 19. 00 20. 64 / 95.02
8 d 62.16 19. 66 11.63 / 93. 46
H15d 46. 86 31.37 / 16.58 94. 82
#224d 55.90 / 22.68 15.82 94. 40
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