%36 % # 1
20144528 70-75 7

+RBEMED LA Vol. 36 No. 1

WORLD SCI-TECH R&D

Feb.2014 pp.70 =75

EEREZEHEXERA

[l 7% i 15 0 B R A IR A

SRl

EEF wEHF

MR T

az2
FHEK

KEE % 3R

(L. AR A Rk e, AL AT 100048 52, 65T I E X AR 914 2 Bl 4 AL , JE 5T 100194)

W EARENERALTTE—ERIRTEBAR, AT AR FERBHIRIE2012 %4 A 211 Axtx
ANERAR T G F A AT T BN, AR E KA P Ak F A 8 11.73 & 154 A (B AETAY) L b4
BT 5 50.6% (78 F1) AT B 24.0% (37 #) HESE T 5 12.3% (19 #) . i T3 % E 414 243.62 x 10°
cel/L, L #2251 & 41.7% #3115 12.3% 53811 6 37. 2% o Fapth B % 6 Tk - Bk - A2, Y
HBAGEARTESERRARKE T, BRNFHEAYBETNERBZRZFEAA(P<0.05), 57 4% A
EMBHFEMK(P<0.01), 55WEEFAX, FirwFEE, ENEL T8 FE a 6§ TSI, 454(56.28;81.63),
HETENACER—TEEREKMR, BYFHMAY SAHFRIEHTHM A= 1.50;3) 49 EHHTFHM.J =
0.32, 27 KRIKAPFH, BPATERT IR, BRI A AR AR DAAE AL TR BERTIEF
HAINETIAEEEA, RFEERKRE TR, MEREORES RS,

KRR KR RN E F MY G TR T TR

hES%EES:0-9 CERARIAAD : A doi:10. 3969/]. issn. 1006 — 6055.2014.01.014

Phytoplankton Community Structure and Water Bodies Trophic Status
Analysis in Cuihu National Urban Wetland Park , Beijing
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LI Xiaoguang’

Abstract : Cuihu National Urban Wetland Park is the only one national urban wetland park in Beijing. In order to provide
theoretical basis for scientific management,an investigation on community diversity of plankton was conducted at Cuihu dur-
ing April to November in 2012. The results showed 154 species ( variant) in 8 phyla were found, of which 50. 6% were
Chlorophyta, 24. 0% were Bacillriophyta and 12.3% were Cyanophyta. The average density of planktonic algae was
14 243. 62 x 10* cells/L, of which Chlorophyta,Bacillriophyta and Cyanophyta accounted for 41. 7% ,12.3% and 37.2% .
The dominant species were eutrophic and serious eutrophic indicator species of water quality. The bivariate correlation analy-
sis showed that the average density of planktonic algae was positively correlated with water temperature at a significant level
of P <0.05 and was positively correlated with Chl-A at a highly significant level of P <0. 01, while was negatively correlated
with transparency. The TSI, index showed that the water was serious eutrophication ;the Shannon-Weaver diversity index was

1.5, and the Pielou index was 0. 32, indicating the water was moderately polluted. It is emergency to improve the water envi-

ronment in Cuihu National Urban Wetland Park and construct a healthy water ecological system.

Key words: Cuihu Lake Wetland Park in Beijing; phytoplankton ; eutrophication ; moderate pollution
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Figure 1  The monitoring section distribution of phytoplankon in
Cuihu Wetland Park
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2012 44 H ~11 J 8 HRFE1IR, T4
DU TED ) KR I Tm Zi A, PR, o J it il RO R
IKERARIFEIZIK (0.5 m ) 1 100 mL AN, 57
RIIA 1. 0% & 5F [ & 52 , 47 0] 52365, 7E 281 000
ml, PEFR AR ITTE 24 h DL_E, HT00 IR 325 e 47 % 30
mL, AR i e 0.1 mL T BOHE Y, 7R
MOTIC St A T % T B FE S T2 2
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X 22/ T 15% 1 o SE R 257 VR A4
P TR AR o0 " FIR BT, W HE 4 b B K AR T
AFRA, FRE R T A R A
B YR SBURE I 38 ] 2000 7 7K % /K e (Tl BE 3 ) i B
FE(SD) (BH#%) .M4-ZE a(Chla) (Eco Chlorophyll
Fluoromrter Characterization Sheet,USA) ,

2.3 HHRSWN

K] SPSS19. 0 H A, Xof 52 56 % 48 £ 4T One —
way ANOVA J7 22734, I 11 LSD J3 ik A 56 4040 69
P
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Y = fixp (1)
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KUK 106.9 +31.7 em, FEKEFE R 21.8 +
6.6°C ,8 Jhiximo KRBT 41.9 12,1
em, i 4 H 8 H .11 AhEWEY KR, HER
KR (p=0.058), MGE a SEFH N 14.82 +
10.5 pe/L, Bk 4 H5 8 A 2R B EI (p <
0.05) , Hf Ay AR(FEK L) . FEEF B, Y
SRR R LI 3. KR KT s K P I
(EHEZE T EO) BWEIR HSER a 55, hR
RS ] 5 A /N I FE AR AR, TSIy, (Chla) =
56.28; TSI, (SD) = 81.63, /5% 5 /NIl 5y s
FRAKAA
R 201244 ~ 11 H 329108 28 KR HE S5

Table 1  Physicochemical parameters of water quality in Cuthu Lake
Wetland Park , April to November 2012
i} i) BYIE K Kl MR A
(em) (em) (c) (pg/L)
4H 44.2+8.6 111.7 £32.5 19.1+0.66 10.82+3.4
5H 40.8x6.6 101.7 £37.8 22.3+0.4 11.74 5.7
6 H 38.3+5.2 106.2 +27.7 27.5+0.98 13.98 +7.2
7H 37.5x18.6 111.3 £34.6 27.8£0.75 16.27 +10.8
8 H 43.3:14.0 95.0 +41.8 29.0+1.1 19.55+12.2
9H 36.3x10.5 117.3 £27.9 23.0+1.1 15.19x13.4
10 4 38.0+12.4 104.2 £37.9 16.2+0.4 15.96 +8.4
11 H  56.7+7.6 107.5 +24.4 9.2+1.0 15.08+17.6
¥y 41.9+12.1 106.9 +31.7 21.8+6.6 14.82 +10.5

3.2 RFEVMETEARS B ME
3.2.1 FHMYBRE LR

AL 5T 2R b 2N Bl 5 SN SE I L E K
FE P LA PR IEAR 8 1173 J@ 154 Fp (4522 Fh) |
Horp &g 7] ( Chlorophyta) Fh i 22, 4 78 Fir, 5 &
YR E Y 50. 65% , it B 1] ( Bacillriophyta ) IR 2, &

37 Fp (5 24.03% ), #5 3 1] ( Cyanophyta ) 19 F ( /5
12.34% ), #& 3 |1 ( Euglenophyta ) 15 Ff ( /5
9.74% ) , 85 ¥ '] ( Xanthophyceae ) . g 3 | ] ( Crypto-
phyta) [Ffl "] ( Pyrrophyta ) 1 # ] ( Chrysophyta)
HIRh I, HORBL L ~2 B, 5 SRR 0. 65%
~1.30% (F£2),

5 W KT T A ) B LA 25 5 1
Wi Al de 2 (111 F) 3" Rl dR /b (80 i) o B3
TR 2 FisE2k Hoge 17 27 3 I kG i 51 o 4% Wi
HFIEAE D RE 7 e pe ) RE B ] LI e 14
TG, o5 5 W T PR AR A 2R 1Y 85.57% ~90.59% ,
PRIETT B ] B ] B TR e TR,
N5 9.41% ~14.43%
3.2.2 FHAMMGARE PR B A BEL 38R

R0 L 7 905 P 0 AR B 2 T AR AR (3R
3)o HF(4~5 Aly) , NHERT 0.02 AL HFh
A TT7 B BAEEEBET] 3 M SRRl LR RN T
v BREETT 2 A, v DURE 38 1] /N A 8 000 34 B e i
(Y=0.36), HZF(6~8 Ah) it 4 17 11
ol AR EBE ] 2 Pl SRl 4 Bh REBET] 3 B BRI
112 Ffr, o, 1T B B B BRI A R s (Y
=0.41) . BK&ZE(9 ~ 11 A1) R HAFIL S
110 M, GLAGERBETT 2 Bl rk e ] 3 A BEBETT 2
ol BRIET] 2 Ffr BT T 1 A, b agale 1/ Bk e o5
LRFPIA(Y =0.77) o R WEAE P REVR LA
R AR A IECRE  BRE R4, B2 IR B 5K
SOEES

R2 KT TFHAEY ST 5 L)

Table 2 Species number of each plytoplankton phylum and their proportion

e LR FEHET] W] ] BT PR Lk | ] it
Chl. Bac. Cya. Eug. Xan. Cry. Pyr. Chr. =
PR 78 37 19 15 2 1 1 1 154
%o 50. 65 24.03 12.34 9.74 1.30 0.65 0.65 0.65 100. 00

R3 2012 4F 4 ~ 11 ARRIMTEHA YL SRR
Table 3 The dominant species of phytoplankton in Cuihu Wetland Park , April to November 2012

] il

FEEMA4~5H) HFE(6~8 1) ZFE(9~11 H)

JNER 5 ( Chlorella vulgaris)
2535171 ( Chlorophyta)

R T Yk 8 (Ankistrodesmus falcatus )
T B M ( Scenedesmus cavinatus)
INERAC B ( Chlamydomonas microsphaera)

v v

N ( Cyclotella sp. )
4 e AT ( Fragilaria capucina)
RENFF#E (Synedra acus)
5 (Melosira sp. )

£ 3171 ( Bacillriophyta )

#5171 ( Cyanophyta )

W/ MaEREE ( Chroococcus minutus)
AR 24355 ( Merismopedia glauca)

K2 i B 3E ( Phacus longicauda)

#R3ET ( Euglenophyta) !
gy ML ZL#R 3 ( Euglena sanguinea)

<< <L <L
YL L

[ 3] ] ( Cryptophyta) YIIE [ 3E ( Cryptomonas ovata)

YRR <L L
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2012 4, ZRW0 I AR ) - 24 5 B Ay 14 243. 62 x
10* cell/L, FLA B LASESE ] S ¥ ]  REBET O
A3 Aa R EE Y 41.65% (37.21% (12.32% , Hk
HRBE (7. 482% ) o 25 1A % TS B 7ES 562.77 x
10* ~30 105.32 x 10" cell/L Z[a](F£ 4) .

MR 4 Fros , Z 00077 e R 0 8 B ) 221 AR A 3R
K,EIRHEZE(8 ) e, i530 105.32 x 10* cell/
L, H FkZE (9 H )21 682.98 x 10* cell/L, & 2=
(11 H ) 77 Uit A 4 % B B I, {U M 5 562.77 x 10
cell/L, FrZEANER,8 759 F ¥y s 5 v i
ZERBA WEMEZE S (p >0.05) , HAtlh 6 S (4.5,
6.7.10.11 H)ZHZRIFARZE (p >0.05);{H 8
A5 4 J 01 TP 5 i 45 R 54 5 0 25 1 22
F(p<0.05) . FHICAT UL, 2200 0 e p 40 2% B 22 B
KRR, A/ BRI AR S R R AT B
B2 IRR K m , F) T  EE FN Sk e A G, 5 4
o B E T, AR ZORIR KR AN IE
WA, SR M FE I TR, X 5 AR
ER) o B 25 Al — 20

TEAR SR 30 00 e AR ) 2 B 7 AL S K IR 2
WA, MR BN 0.3557 (p <0.05) ; Hjifax
A BT EIEAG, KRB 0.519 (p <
0.01) ; 537 W] BE 2 ARG, AH G R 8L - 0. 257, 4H%

PEIFA R (B 2) , H A AT RE 5 4R ) F Kb A
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Figure 2 The dynamic of cell density and physicochemical parame-

ters of water quality

FIFH R AAR ) 2% FE PP 7K AR 1 7 R AR B J o
SR DA LN . 2012 AF 88V A 1) 85 B S
4 142. 44 x 10° cells/L, i 7 ZR 3] 0 T & w5 55 7
AT
3.3.2 A NS By @ iF AR B R AR

6 ™ W W7 T 4" ~ 6" IR IfT =2 ) PR A A0 2
ZRAEE(p>0.05), H s+ 17 ~3" Wi, 17
52UR 3T Wiz R AR EEER (p =
0.976 .p =0.844) , 5" Wi 5 17 ~ 3" Wi i 35 M Al 2
FMEZS (p <0.01), 3" K Ifd 40 i 25 & 55X, A
825.00 x 10*cell/L; 5% W7 AT 40 B8 %5 BF &% &5, ik
4.984.31 x 10*cell/L, H:yx Sk 6% Wi , 34 40 it 25 15 Ky
3557.71 x10* cell/L(|& 3) .

SRR R, 17 5 2 Wi [ g T far A6 5, K 3R
e AR A A R B B A A 37 W TR T AR 2 11
ERS ), A AR K R, K2R R A
TKAE SO A AR A L S A X TR,

T4 MR A GRS T IR B E (% 10* cells/L) R LI (% )
Table 4 Cell density of each phytoplankton phyla and their proportions in Cuihu Wetland Park ( x 10* cells/L,% )

4 A 51 6 H 7H 8 H 9H 10 A 11 A P fE #I1 %

FERE] 3593.62 1 461.70 1 350.00 1200. 00 1 365.96 762.77 1672.34 2 626.60 1754.12 12.3
LRPE] 3596.81 4736.17 5514.89 5093.62 7567.02 14 361.70 4 847.87 1742.55 5932.58 41.7
W] 590.43 3 606. 38 6114.89  3430.85 19091.49 6 070.21 2 565.96 931.91 5 300.27 37.2
[EaE] 197.87 44.68 98.94 35.11 0.00 15.96 111.70 0.00 63.03 0.4
PRI 242.55 2961.70 861.70 1426.60 2 042.55 434.04 367.02 118.09 1056.78 7.4
AEE] 31.91 38.30 663. 83 0.00 6.38 3.19 0.00 0.00 92.95 0.6
TEWE] 0.00 0.00 0.00 0.00 3.19 9.57 12.77 143.62 21.14 0.2
EhA| 12.77 28.72 79.79 6.38 28.72 25.53 0.00 0.00 22.74 0.2
s 8265.96 12 877.66 14 684.04 11 192.55 30 105.32 21 682.98 9577.66 5562.77 14 243.62 100.0
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Figure 3  Phytoplankton cell density of each monitoring section
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Figure 4  Phytoplankton diversity index (H’ ) and evenness index

(J) of each monitoring section
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Figure 5 Phytoplankton diversity index (H’ ) and evenness index
(J) ,April to November in 2012
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Table 5 Assessment of water pollution in each monitoring section
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o >3 1~3 0~1 0.5~0.8 0.3~0.5 0~0.3 PEA
L S — — — - —
(e SREES hin g EREES RBaiJeing hin g EREES
1* 1.68 0.35 Hryg gy
2% 1.63 0.34 Hrys gy
3# 1.64 0.37 s Gy
4* 1.38 0.28 5
5¢ 1.3 0.27 HIGH
6* 1.38 0.28 Y
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0.01), 5i&W S A (MR ECH -0.257)
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150 A R B . T = 0.32, WoRsKiR A
Tl (047 5" 6" KR M TS Y R R, T
TR AE 7 v 0 U AR R X S T A 1L e 2 A

4) XESR (5 AN B U, R A AL
Pit KR & B IR A T 5| R KAE . 58
KIS TR B R R KES RS, N
S T IR T A 2 el U PR AR A R g [ R

Sk

[TV At 2 I8 A AP 2 A b o vl B XA 38 [ Gl
Mt A e el i 2 [T ] bR 4 R, 2012,8 (01) :60-62.

(2120, XVEAT. N A el K Sl A W Z PR PR DR AP S st [T ]
PRl 4 5455 ,2012,8(01) :20-23.

[3] JIA Xiaohui, DU Guisen, LIU Xiaoduan, et al. Analysis of plankton
community and nutritive state on Miyun Reservoir, Beijing[ J]. CHE-
NIA,2007,9:293-302.

(410088 AR M, 55 KE DK R A TR ARG T I EY £
FEME S KR AL 1] . A 25241 ,2007 ,27(9) :3 670-3 677.

www. globesci. com

agery to assess the trophic state of Miyun Reservor, Beijing, China
[J]. Environmental Pollution,2008,155:13-19.
(O TBRTL, WA AT i, 5. L nti st A= S AR ST LM ] JE ot B
Rt ,2007.
(7 1Z=eot. AR 20 bl /K A AR A e IR R AR B S B[ T ] it
PR 5 R,2012,8(04) :23-26.
[8]CARDINALE B J,PALMER M A, COLLINS S L . Species diversity
enhances ecosystem functioning through interspecific facilitation [ J ]
. Nature ,2002 ,415:426-429.
[9]SANNA S,MARIA L,MAIJA H. Long-term changes in summer phy-
toplankton communities of the open northern Baltic Sea . Estuarine [
J] . Coastal and Shelf Science,2007,71 :580-592.
(10 ]S48, BREN.L. P EBOKBERE—RE LR IM]. I
AR A, 2006.
(I35, B RAKIF I S AR R i [ M. JE T Bl i
#1,1991.
(12 ] ARl FE s BE. WA A8 SR AR A [ M. 50 2 R et o
[ PRI AL i A, 1990.
(I3 )b ARt . b W WIRACE i B R IR (M. B3 i
BhEEHAR iRt ,2010.
(141594, hEBOKEERIM]. Rig. REREEOR B i, 1980.
[15]LAMPITT R S, WISHNER K F,TURLEY C M, et al. Marine snow
studies in the Northeast Atlantic Ocean: distribution, composition
and roles as a food source for migrating plankton|[ J]. Marine Biolo-
2y,1993,116(4) :680-702.
(16 ] ILHEZT, By, JRIAAR, 45 R AL W BT HoR [ M) bt
R Tl i A, 19900 136.
(17 JBCHEZE Ehli B AR 55, 46 090 o B IR L A8 28 AR W A 0R AN
RPN kIR [ ], 4 5G4 ,2005,5(2) :87-90.
(I8 ] EH e, sl , 2= WA, 45, 51 PR L b0 7 e A 4 S K it
P[], FREERL2E05E,2004,17(4) 1 18-24.
(19142 2 7 , BREN.L. ODURWIVE i B2 A 2 R I
(3] KA %R ,2003,27(2) :179-184.
(20 JA A%, BUBLAS WAL 52, 46 =00 28 X IU 4% 3 e 26 2 e MO
G KA BHA T] . b EFR R ,2006,26(3) :337-341.

fEE®IT

EEFR(1989-) , 2 WEATR A, LW 07 0] - {355



