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The DNA polymorphism of plankton community and eutrophication in Lake

Donghu, Wuhan
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430072; 2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China). Acta Ecologica Sinica,2005,25(3):461~465.

Abstract: With increasing water pollution, much more attention has been paid to biodiversity and its relationship with
environment in order to preserve biodiversity and manage water resources scientifically as well. Based on the previous
investigation of the authors, which demonstrated that it is feasible to show genetic diversity by DNA fingerprinting, this study
is further going to explore the relationship between DNA polymorphism of plankton community and eutrophication of target
lake.

To assess the DNA polymorphism of plankton community, environmental samples were obtained from Donghu Lake areas
with different trophic levels. After measuring the concentrations of TN, TP and Chl-a, the DNA polymorphism was assessed
by random a.mplified polymorphic DNA (RAPD) and PCR amplification with specific primers. Furthermore, correspondences
between topology structure of DNA fingerprinting and three crucial factors (TN, TP, Chl-a) of eutrophication was analyzed.
The experimental results were; (i) the concentrations of TN, TP and Chl-a at different sampling stations were 1. 146~2. 235
mg/L, 0.013~0. 210 mg/L and 40. 25~109. 22ug/L., respectively; (ii) five of twenty screened random primers used in the
survey generated a total of 29 scorable RAPD bands, 75. 9% of which were polymorphic and the number of bands scored per
primer varied from two to six, additionally, the frequencies of polymorphisms at station I was the highest (69. 6% ), both the

individual fragments and total number of bands at station I were the most; and (ii1) the PCR amplification targeted as the
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peculiar group of plankton (protozoan community) showed that the number of bands scored per primer varied from one to six,
and the marked discrepancy between stations was unobvious. Based on these experimental results, the clustering and
synthetically analysis showed that th~ topology structure of DNA fingerprinting was correspondent to the species diversity of
plankton community, so was the protozoan data and the eutrophication data. Concretely speaking, in a certain range, the DNA
polymorphism of plankton community goes conversely to the level of eutriphication, while the protozoan community goes on
the same direction.

In conclusion, results of the present investigation have indicated highly that DNA fingerprinting on plankton community
would provide a new idea for ecological study, and .t will be possible to conceive one simple and efficient forecasting system for
the crisis of water resource.
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Fig. 1 The distribution of sampling sites in Lake Donghu, Wuhan
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on with specific primers

% RE vk AT G A 1.0 F75) The presence and absence of fragments (record as 1, 0 respectively)
Sampling station RAPD #5i2 RAPD markers N5 PCR ¥ ¥ PCR with specific primers
I ¥4 Station I 01101110110001110011011100110 1110110110010100111010010101
I 2% Station I -00110101100000110111110011000 0100010111100110001100111101
I ¥4 Station I 11111101111110011011111111001 0101111011011101011001011011
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STATISTICA WIERLXRE, B2AMCH &M A—2, 0 Fig. 2 The similarity clustering of station, I , T and ¥ in Lake
FHEA LM T oAU R EANT0E /2 EP 3 E DNA Donghu

ZSUHBAMLLMEES /R 1M I BRERE K. RHAE A ZTF RAPDFIE.B:EFH R 59 RCP ¥ 1,C. & F 2003 4
fITE# TN, TP S Chl-a B REB IAHE., FEL L 1.1 345 TNTP X Chl-a $# (£ 2),D: & F 2003 £ TN. TP ¥ A.
E::@ggﬁéj{_ﬂlﬁggﬁéﬂ(ip,%%j{?%ﬁﬁ%ﬂ*ﬁ%]{%x Based on RAPD markers, B: based on PCR amplification with
o Wit FhEFRAK LW ILMEEL NEWEREMERE, ! specific primers,C:based on the data of TN, TP and Chl-a in 2003
HTFERBHAEEE KM T EKBHEA, KEBTE R, (Table 2),D:based on the data of TN, TP in 2003
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Fig. 3 The yearly variation of TN, TP and Chl-a at station, I , I and T in Lake Donghu

2003 FEHEAARAMBIAAESRE AR IGRM;1998~1999 FEHEF A BEEFV;1995~1996 FEXIE5 A HFEE2;1991 FHES B
¥ F g %3] The data of 2003 was provided by Donghu Experimental Station of Lake Ecosystems;the data of 1998~ 1999 was cited from

Gong Z ] et al. [19);the data of 1995~1996 was cited from Yang Y F ez al. [12];the data of 1991 was cited from Yang Y F ez al. (13
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