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Spatiotemporal distribution of TN and TP in sediment of Three-dimensional
ecosystem in Dongting lake and their relationships with chlorophyll-a

LONG Yun-fang, GE Da—bing*, XIE Xiao-kui, LIU Ke, WANG Le-bin, ZHANG Jing-jing

(College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128,China)

Abstract: Spatiotemporal distribution of total nitrogen (TN), total phosphorus (TP) in sediment of Dongting lake where the
500 hm? freshwater pearl culture system is located in Summer and Winter from 2010—2011 was observed. The relationship
between these TN and TP with chlorophyll-a in the water and the content changes of TN and TP under rice ecosystem were
investigated. The results showed that the contents of TN and TP in sediment decreased from the South to the North. There
was no significant seasonal change in TN. The highest content of TP appeared in Summer, which was 1.64 mg/g, and the
lowest TP content was in Winter, which was 0.26 mg/g. The contents of TN and TP in sediment were positively correlated to
chlorophyll a content. TN and TP contents in the sediment where rice ecosystem is accessible reduced 31.6% and 45.1%,
respectively, compared to those in the sediment located in the central of the culture system where rice ecosystem is
inaccessible. These results suggest that three-dimensional culture and rice cultivation in the ecosystem could balance the
contents of TN and TP in the sediment.
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Fig.1 Distribution of the sampling sites in the study area
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Fig.2 TN and TP contents in each sampling site
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Table1  Seasonal dynamics of TN and TP contents in each sampling site mg/g
TN TP
2010 2010 2011 2011 2010 2010 2011 2011
[ 0.78 0.71 0.84 0.75 1.45 0.83 1.64 0.72
11 0.69 0.64 0.82 0.72 1.37 0.76 151 0.54
il 0.44 0.41 0.44 0.35 0.80 0.49 0.90 0.44
v 0.46 0.40 0.42 0.38 0.91 0.45 0.81 0.4
\4 0.34 0.30 0.32 0.25 0.56 0.30 0.42 0.26
VI 0.39 0.30 0.26 0.26 0.53 0.33 0.34 0.28
0.52 0.46 0.52 0.45 0.94 0.53 0.94 0.44
3.3 JKikTAI4R%E a SERH N, TP ABMER TN TP 0.44 0.90 mg/g
a TN TP N TP 0.981
0.44~0.84 mg/g a TN TN TP
a TN TP
TN TP TN TP TN TP

0.84 1.64 mg/g
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Table 2 Contents of TN, TP in the sediment with rice repair

TN /(mgg™) TP /(mgg™)

I 0.84 1.64
I 0.44 0.90
\% 0.32 0.42

500 hm?
TN 0.58
mg/lg TP 0.88 mg/g TN TP
TN TP TN
TN TP
TP
TN TP
(8l
TN TP
a
TN TP a
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TN 5.8 mg/L
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