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Genetic Diversity of Picoeukaryotic Phytoplankton in the Lakes Along the

Middle-lower Reaches of the Yangtze River

LI Sheng-nan'*, SHI Xiao-li', XIE Wei-wei', GONG Yi', KONG Fan-xiang'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The genetic diversity of picoeukaryotic phytoplankton in the 30 lakes along the middle-lower reaches of the Yangtze River
was studied using flow cytometry combined with terminal restriction fragment length polymorphism ( T-RFLP). The objectives of this
study were to confirm the variance in the genetic diversity of picoeukaryotic phytoplankton among the lakes and to reveal its main
affecting factors. Though the lakes investigated tended to or already were eutrophic, T-RFLP profiles of 18S rRNA gene fragments from
picoeukaryotic phytoplankton showed high diversity. There were altogether 197 T-RF's detected from the lakes that we investigated, with
89 of them obtained in less than 3 lakes. Cluster analysis indicated their similarity was lower than 80% . Shannon-wiener diversity
index showed that mesotrophic lakes contained more diverse picoeukaryotic phytoplankton community than eutrophic lakes. The
canonical correspondence analysis revealed that the concentration of the total nitrogen had the most important impact on the
picoeukaryotic phytoplankton communities (P =0.006). The results showed that the genetic diversity of picoeukaryotic phytoplankion
in the lakes were of great environmental heterogeneity and closely related to the trophic status. Two CCA axes can only explain 10. 0%
of the total variance in picoeukaryotic phytoplankton composition, suggesting that the evolution of picoeukaryotic phytoplankton was
probably connected to the top-down manipulation as well.

Key words : picoeukaryotic phytoplankton; lakes; terminal restriction fragment length polymorphism ( T-RFLP); flow cytometry;
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Fig. 1 Investigated lakes along the middle-lower reaches of the Yangtze River
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Table 1 ~ Configuration of the FACSVantage SE flow cytometry
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4 8. SR BB % 25 18S RNA i A 51 4 Xt
Euklf: 5'-CTGGTTGATCCTGCCAG-3" ( 7£ H: 5" 3 F
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CCTCC-3", A Bk 2 560 bp' ™. PCR W ARFA>
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Table 2 Trophic states of the lakes

' e HEWE/m  TN/mg-L~'  TP/mg-L~' Chl-a/mg-m~* COD/mg-L~" EIRRAEHE EIRYON
1 Je sz 4.98 1.06 0.017 2.99 2.64 34 hEFRIRA
2 D] 0.75 1.54 0.011 7.50 2.44 42 R FRIR
3 =1l 0.92 0.53 0.017 12.57 3.27 43 hE SRR
4 i 0.97 0. 65 0.021 9.99 3.37 43 EFRRE
5 2218 0.43 1.29 0.027 3.99 2.20 44 B SRR
6 PN 1.30 0.83 0.036 15.71 4.41 47 hE SRR
7 g Tl 0. 80 0. 65 0.043 19.04 3.49 48 B SRR
8 INEH 0. 60 1.09 0.022 20. 96 3.63 49 hEFRIRA
9 EE R 0. 60 1.30 0. 041 9.68 4.13 50 REEE

10 KW 1.08 1.44 0. 052 22.16 4.82 52 RIEEER
11 [SEa] 0.38 1.48 0.038 14.90 4.74 54 B

12 B 0.34 1.19 0. 052 23.20 3.81 55 REEER
13 KB 0. 60 1.41 0.075 47.18 3.29 56 RIEEER
14 WD 0.20 2.56 0. 064 7.88 3.43 56 REEER
15 T4 0.20 0. 84 0. 065 35.31 3.45 57 RIEEER
16 HR I 0.58 3.31 0.072 28. 83 3.49 57 BB
17 IR 0.73 1.32 0. 060 71.19 4.92 57 REEER
18 AE 0.25 1.00 0.081 24.11 4.49 58 RIEEER
19 R 0.63 1.31 0. 090 57.48 4.84 58 REEER

20 L H AR 0.56 2.56 0.081 57.87 3.42 59 REEER

21 KIAH 0.28 3.41 0. 069 27.57 3.21 59 REEER

22 T 1 0.42 3.75 0. 083 37.81 4.11 61 PR R SR

23 H 22 0.55 1.53 0.138 57.54 6.19 62 PR B SR

24 HGEH 0.50 1.85 0. 098 96. 36 6.57 63 PR R SR

25 LB 0.56 3.70 0.138 68. 89 5.10 64 PR B SR

26 INEr7 0.43 3.54 0.158 57.67 5.03 65 PR SR

27 E L 0.38 3.79 0. 147 62.74 5.22 65 PR R SR

28 PRI 0.50 2.23 0.151 154.75 6.46 67 PR SR

29 # X7 0.52 1.72 0.175 153. 83 7.39 67 PR SR

30 2 18 0. 40 3.76 0.215 111. 34 6. 65 69 R E S

®3 ET T-RFs Eiff) 34 HHBREEZENTRSEMERES
Table 3 Shannon-Wiene index of picoeukaryotic phytoplankton calculated from T-RFs profiles of the 34 lakes

PEAN TREMC FHESor S TREHC Bl Ll TREH  EHSEHR A
=1l 47 3.592 KU 47 3.563 L 41 3.351
223 50 3.763 T 48 3.397 [y 33 3.157
R 55 3. 697 IRAR 24 2.992 WX 36 3.152
INE 55 3.519 %80 33 2.981 Ky 40 2.975
=R 46 3. 469 [ $ak 33 2.980 VE L] 25 2. 449
NG| 34 3. 050 bR 36 2.908 T 1) 25 2.296
Jo w5 26 2.906 ZR b 25 2.815 H2E W 29 2.938
Lig T2 26 2.800 R 30 2.787 WG 33 2.831

KA 28 2.758 =80 21 2.197

B 30 2.757

AME b 26 2.521

T4 21 2.257

LR\ 18 1.929

SERFIWTATRIENA OB O FAZ SRR S5 RO BB TETS S5 A0 2 22 S AR K, d W] L AR IR Y
ARRRE A RIS RN 2 froR. W EBRON3 2K, ZHEMEHARER R BHOKF LS FRAKCEA
EREBLEE fi e AN 80 %0 , RUIARIPME A N8 ITRYWITA SR —28  FILRE AR s , ) 4 e s 180
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