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E1 WREBERS

1. South Dongting Lake, 2. West Dongting Lake, 3. East Dongting Lake, 4. Hong Lake, 5. Laojianghe Lake, 6. Tian’ezhou Lake, 7. Huama Lake,
8. Hongxing Lake, 9. Sanliqi Lake, 10. Qiaodun Lake,11. Bao’an Lake, 12. Qi Lake, 13. Taojiada Lake, 14. Zhangdu Lake, 15. Niushan Lake,
16. Qingling Lake, 17. Nan Lake, 18. Houguan Lake, 19. Longyang Lake, 20. Moshui Lake, 21. Sanjiao Lake, 22. Shijiu Lake, 23. Wuchang Lake,
24. Poyang Lake, 25. Daoshui Lake, 26. Yangcheng Lake, 27. Dianshan Lake, 28. Gehu Lake, 29. Longgan Lake, 30. Junshan Lake

Fig.1 Geographic location of the surveyed lakes
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R1 30 NHENERBETEHKE meg/L.
Tab.1 Mean concentration of nitrogen

and phosphorus for the 30 surveyed lakes

A W FE TN NOy +NO, NH; TP
Q’éﬂ gikl T 3+ o 4
b 5 31 1 0.65 0.40 0.01 0.02

T PHiAEE 2 0.74 0.61 0.03  0.10
1t ARz 3 0.90 0.86 0.14  0.05
W WEw 24 121 0.45 0.19  0.02

e 4 1.69 0.39 0.09  0.08
PR inll] 5 1.07 0.79 0.18  0.08
i KA 6 - - 0.14  0.02
T HEM 22 0.69 0.20 0.49  0.07

FH¥E® 26 0.63 0.43 0.13  0.09
TE L1178 27 - - 0.76 0.25
T R 29 0.52 0.40 0.10 0.03
W 30 0.62 0.13 0.02  0.05
EAN= R 8 3.39 1.91 0.14 0.25
" =HEW 9 2.57 1.46 0.42  0.18
R 17 3.83 1.59 0.51 0.33
J5 B 18 0.99 0.23 0.10  0.06
JeBH® 19 8.67 1.54 3.19  0.96
o mokm 20 5.26 1,53 2.06  1.45
=M 21 8.23 2.76 3.73 0.33
TEE 7 1.20 0.31 0.17  0.06
WREGH 10 0.59 0.25 0.08  0.04
ez 11 0.92 0.29 0.16  0.09
i i 12 1.31 0.43 0.20  0.08
5 MEAB 13 0.79 0.33 0.38  ]0.07
, KWW 14 1.00 0.39 0.08  0.05
@ A0 15 0.66 0.24 0.15  0.04
H o sesew 16 251 046 0.43 0.23
®EW 23 0.48 0.19 0.14  0.06
&lkm 25 0.85 0.52 0.07 0.07
T 28 1.22 0.59 0.41  0.25

BAR o 2 VLA P DL A R o, ik
1.69 me/L; EYTIN fiH 25 RUJE fe 9, 0. 79 mg/L; i
IR 2 RS R X B o ST I TE 45
TR S R 22 52 50K, Hoh LUJE BRI TN ¢
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JEE 143 A ST TR e e A LA K IR R DA e
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WU R R . WEEIR B, AR e LR
JE T A0 T IATE > SERWIA > F @A >
VLA 5 2 BHT = A 1 A 0 Ak 2 JR 45 9 o
e
22 HEMTMEXAREEEME
PRI IR AL RS EE 1] O Jm B, 4519 W
MO I A o o L L3 20 e rp UZRTR R 184
RIG BRI, LAwg W = A 7 28 0
BRI Z o AT ) SR W e AR W i

99.8% , JIr i bt e s AR AR K 21 KA 4 4k 3 )
YRR 99.2% I et o A K FET I iR
JIT o WA P LGB S VLA VL AR AR
K T SRR I, S IR b
BN Rz AT T 4 MR RN FEA K
A B B A, AR B BT 5 L e T
AR ZET . PR F B IR WA A SRR A T
i, HAERKET FIEBTT AR T EAEKSE
W, Bk L e T VT ISV R T A AR AR K
EWRTAEREN(FE2),

WEPEAE 4 FPEANA P A A LR 2, BRED
BHIS IR IR I AR K WA, A 231 i e ) o3
AR R s A W i d R (L BRAE = AR
5.719 mg/L; s ARAE I AE RV, 0. 001 mg/L,
W AR VLA e AR e s T A 2R G
PIEE o A SR 0 B AR W i R/ IMIRIR O <
YL > BT A > WERBHIA > WL .
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>10) ,31% By RAE S8 T A MRK (TN = TP <10)
JEAER T, RS i W B AR SR A
BTN 12% o HERZET, W EEPT 5 LT . 48
K HCF0 LI RS I W B AE SR A
() ELAIER K T 40% , KR53 38 VL IH1TH 4 B TE SV i
FE ) T B B BIAE 20% 2247, TR 4o 368 vl 0 9 o
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2.3.2 ER5EABREMXELN AERFTH
AR LR R 50 BB EE 1Y Pear-
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5B R E IEA (P <0.01) , HAth ¥ 8 5 Ak
WA RN . AEIEAERKR T, EERER
5 TN oA K RO, 5 & A WA R & Bk
BFEEMK(P<0.01), SEMRILA B EMHK(P <
0.05) ; WE2F 4 | 5 2 A AR $h &L BBl i
FIEAHXK (P <0.01),
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Tab.2 Main species of cyanobacteria and their biomass contributions to cyanobacteria in the 30 surveyed lakes

e F ] AR/ AR FT/
xn 5 IH % %
) 1 T 1T B2 5 Oscillatoria 94.7 Oscillatoria 36. 3 ; Aphanocapsa 62. 5
ﬁ 2 7 Yl B2 T80 Oscillatoria 23. 5 ; Microcystis 58. 2 Aphanocapsa 91. 3
% 3 Al BE T Microcystis 91. 3 Microcystis 86. 7
24 B BH Microcystis 59. 2 ; Anabaena 38. 5 Anabaena 98. 9
4 bz Microcystis 84.2 Microcystis39. 4 ; Aphanocapsa 55. 8
5 FAARG] Oscillatoria 96. 5 Dactylococcopsis 4. 2 ; Oscillatoria 92. 4
2 RGN Synechocystis 98. 2 Dactylococcopsis 99. 2
Bl 22 £1F Microcystis 92. 4 Microcystis 91. 2 ; Aphanocapsa 7.9
N 26 EREER Anabaena 21. 8 ; Oscillatoria 46. 0 Microcystis 13.9; Anabaena 64. 8
i 27 TE LW Microcystis 80. 4 Dactylococcopsis 13. 8 3 Microcystisi. 6 ; Anabaena 78. 6
29 Jp B Oscillatoria 84. 4 Pseudanabaena 13. 1 Oscillatoria 79.7
30 LW Microcystis 92. 2 Microcystis 82. 8 ; Aphanocapsa 16. 1
g 2T Merismopedia 81.5 ; Microcystis 7.3 Dacfylococc?psis 75. 8 ; Synechocystis18. 9 ;
Merismopedia 5. 34
9 =H-E#  Dactylococcopsis 9.9 ; Merismopedia 90. 1 Dactylococcopsis 75. 8 ; Merismopedia 3. 6
17 W) Oscillatoria 41.9; Spirulina 39.71 5 Microeystis 10,6 Lacvlococcopsis 66.2; Synechocystis 14. 0
5t Merismopedia 19. 6
i 18 Ja B W Micrtocystis ?24 73 Aphanocapsa 316 Microcystis 93. 4 ; Aphanocapsa 4. 4
. Merismopedia 36. 5
]
i 19 T B Microcystis 78. 7 ; Merismopedia 14. 0 Dactylococcopsis 92. 6 ; Synechocystis 5. 4
20 -y ] Mi(rrtocystis ?2. 53 Synechocystis 15. 3; Dactylococcopsis49. 4 5 Synechocystis 50. 4
Merismopedia 14. 9
21 =fm Microcystis14. 5 5 Oscillatoria 35. 3 ; Spirulina 49. 3 ?gc;ylncoccopsts 28.2; Microcystis 51. 5; Synechocystis
7 1T Oscillatoria 99. 2 glgaéu’zez:hfnoz (L;Pza;;}:l;coccopsw 15. 2; Synechocystis
10 Wi Microcystis 83. 4 ; Aphanocapsa 9. 8 Microcystis 92. 5 ; Synechocystis 4.2
11 15228 Pseudanabaena 14.7 ; Oscillatoria 78. 9 Microcystis 15. 4 ; Aphanocapsa 74. 1
12 L Oscillatoria 92. 3 Dactylococcopsis 13. 5 ; Microcystis 86. 1
I 13 (e Oscillatoria 99. 8 Dactylococcopsis 76 5 Microcystis 24
s 14 Tk W Dactylococcopsis 24. 9 ; Synechocystis 68. 9 Pseudanabaena 86. 1; Merismopedia 9.2
] 15 IRl Microcystis 95. 9 Microcystis 98. 1; Synechocystis 1.3
A e Dactylococcopsis 12. 7 ; Microcystis 57. 9 ; Pseudanabaena 50. 6, Dactylococcopsis 32. 0
16 GE Anabaena 16. 6 Aphanocapsa 8. 5
23 v =R} Psez'tdanaéaena 82.0; Microcystis 8.5 Anabaena 11. 6 ; Oscillatoria 85.7
Oscillatoria 8. 6
25 7K 1 Microcystis 94. 0 Dactylococcopsis 5.9 ; Microcystis 94. 1
28 ] Microcystis 53. 05 Oscillatoria 43. 3 Anabaena ,93. 6 ; Dactylococcopsis 6. 3

T WS 41 4E 38 )& ( Dactylococcopsis ) | 138 5 & ( Microcystis ) , 5 M35 J& ( Synechocystis ) , -2 J& ( Merismopedia ) , 8 3 J& ( Oscillatoria ) , & ¥k P
J& ( Nostoc) , {6, 3R 32 J& ( Chroococcus ) , BaFR ¥ J& ( Aphanocapsa ) , ¥5FR )& ( Gloeocapsa ) , {5 fa I35 J& ( Pseudanabaena ) W2 JiEH: J& ( Spirulina ) , fa JIf
)& (Anabeana) , A& ( Hammatoidea ) , Y51 Bl 32 )& ( Anabaenopsis) , 37. 77 ¥ )& ( Eucapsis )

e T PRV A E R T i 2R R ep W]
WA AR 2275 Y™ B Y 5T T 0 AR i AR,
AT Bl w S SR AR KR i (Can-
field D E et al, 1989; Carmen Rojo, 1998; F/N%k
Z5,2011) o PRI, 2% 2R B0 Y W5 S AE 9K AR R AE AR
BRES.
ARFTRAAERKE YRS, HiE 4%

=

B

A (o, 2013 ) o RFR 2T A 1 1 i
A T ARLE AR Y, (HUBE PH W A
KW i TR KR e e
JEEhE 1 A A B e B EL TR AR R Y (2 -
5 ) BRI 5 () g DAL T T80 F 88 T80 % 189 11 £ 3
JE AL RS SR LA, 3l BE 5 ]
AR A A5 3R B (MK ) A 55 73 8k, 10 1
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Fig. 2 Biomass of Cyanobacteria in the four types of lakes in growth season and non-growth season
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Fig.3 Relationship of contribution of cyanobacteria to

phytoplankton biomass and N/P ratio in four types of lakes
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FEAE AR 1 22 38 VL0 V0 R 3R 5 3 AR 34

i, UL AR 2 AR R A 5 T8 AR SR
%‘io

Pl R A AR AR R T s e AR b T
BB, UL R 22 B8 i = A 3 v L . TR R R
IKAERY R AL 26 F, P e SR 10 Fh A K = BT
NSRRI R KB R R E R S B AT
AR YK 26°C I, S BT Il e 1) SR 46 L |
TR MK (Hua J B et al,1994) {4383 8 £ H
IUAE ARG Sl PR o i~ B VLA v, D A AE KR
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Tab.3 Pearson correlation coefficients of biomass of main cyanobacterial genus with the

concentration of nitrogen and phosphorus in the surveyed lakes

. R e ZEy
Ay " - T =
TN NH;-N  NO,-N  NOj-N TP TN NH;-N  NO,-N  NOj -N TP

WY 0.033 0.011 -0.092  0.023 0.296 0.280 0.598** 0.867**  0.219 0.591**
e A 0.007 0.055 0.000 0.071 ~0.001  0.409 0.109 0.180 0.154 -0.149
MR 0.094 0.033 -0.026  0.320 0.588**  0.256 0.830“* 0.855** 0.470* 0.559**
S-SR 0.209 0.186 0.292 0.182 0.083 -0.158  0.142 -0.123  -0.318  0.331
Wi R 0.295 0.227 0.279 0.359 0.153 -0.352  -0.357 -0.674 -0.328 -0.243

T R EEE, P <0.05;

Note: *

T FRRB AR, P <0.01,

means significant correlation (P <0.05) ,

* ok

means extremely significant correlation (P <0.01).
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4 FPSRANINA P A I . BRI A
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Cyanobacteria Genus and its Relationship with Nitrogen and Phosphorus Concentration
in Lakes along the Middle and Lower Reaches of the Yangtze River

WU Shi-kai"*, XIE Ping®, NI Le-yi’, WANG Song-bo*, XU jun’, CHEN Bu-dan'"

(1. Guangdong Key Laboratory of Membrane Materials and Membrane Separation, Guangzhou Institute of
Advanced Technology Chinese Academy of Science, Guangzhou, 511458, P. R. China;
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Chinese Academy of Sciences, Wuhan 430072, P. R. China;
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Abstract: According to the investigation on the thirty shallow lakes in the middle and lower reaches of the Yangtze
River, the community structure characteristics of cyanobacteria in these lakes and its relationship with the concen-
tration of nitrogen and phosphorus were analyzed. The results showed that the biomass of cyanobacteria in growth
season was higher than non-growth season, with the maximum value (5.719 mg/L) in Sanjiao Lake and the mini-
mum value (0.001 mg/L) in Tian'ezhou. The biomass of Cyanobacteria in lakes half-connected with river was sig-
nificantly higher than other types of lakes. In half-connected lakes and suburban lakes, the biomass accounted for
more than 40% of the total phytoplankton biomass during growth season, while which was less than 20% in con-
nected and urban lakes, with the order of lakes from high to low as follows; half-connected lakes, suburban lakes,
connected lakes and urban lakes. The N/P ratio in most of the lakes was lower than 40 both in growth season and
non-growth season. Pearson correlation analysis of cyanobacteria dominant groups and concentration of nitrogen and
phosphorus showed that only Synechocystis presented significantly positive correlation with total phosphorus
(P <0.01) in growth season, while in non-growth season, Synechocystis and Dactylococcopsis both presented signif-
icantly positive correlation with ammonia nitrogen, nitrite nitrogen and total phosphorus( P <0.01) , furthermore,
Synechocystis also had positive correlation with nitrate nitrogen( P <0.05).

Key words: the middle and lower reaches of the Yangtze River; Shallow lakes; Cyanobacteria; Nitrogen; phos-

phorus



