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FEE O AN T3 BB AR B2 AT TR ST, DA T 1 1 B A5 2E B I8 240 A R RAE I 3 & & K
AEAYIGE . 2012 4F 5 (D R VR AN TR T, SR FHE WS o ) o HELil 25 20 e 2 p e =Calt A 4 4 A
FIBIFSR , ()25 00 2 K A B AL HE B5 P LA 0 B @B AR e i IR - 25 SR 30 - o AR S e Hh 28 5 1] 35 @ 51
i, DURESE T TR LR, 28 12 J& 26 i, 7 B0y 51, 0% 5 55 — AR5 Fh i FL AHE 3 ( Navicula pupula ) , L3 EE
Y =0.439; BE75 55 BEAS AL L Ry 4. 96 ~23 870. 63 A~/mm” , FEH5{E Jg (10 682.47 £8 365.09) 4~/mm’ ; 4 4y A5 4k,
JEFEIH 9.30 x107° ~7.10 x 10 > mg/mm’ , SF-I{E K (3. 16 £2.50) x 10 7% mg/mm’* ; 055 1 YR IG(H 3 A
511K, BEETA - BANSE(H) 728 1. 54 ~2.57 SF3{E 2. 14 £0. 29 35 FEHE () 721 0. 49 ~ 1 SF31H
0.69 +0. 11, 5 BEARE(D) A5 1. 24 ~2.52 SPH{E 1.91 0. 32, BHPEIEEOITEMIFLS G KB s , i 55
KIS F P B B E SR KT R P RS Y . ARYE IR ZSEER R A AR Y R AR e B L A A R R e
TR AT R 53 S FE R ] R B0 K A IR I A R A A A S 4 AN B B s Pearson AH G PE /AT B |, /K A4 38k
febrHr TP TN SD \NH," -N R f#ik & e i 252 m A 1.

KR BRI BRI EE A T N T3 A B

thE 4y 2 5:5932.7,0142 XHERIRERD A

F LI, SRR, SR R AR L AT
BT e — R KR, PG K 29 6.1 km, mL9E 0.3 ~
1.5 km, G F12 8.6 km®, J& L1 7 /K R0 83 (#
2144 ,2008) . 20 fHhag 80 AEAR LK, & N
Bl OB SZ 75 YL H 25 ™ E . & 90 4EARA, W
R B K AR LT 46308, T A ) B, R
AR N )t FE AT 2k (22 3CHA,1996) o Atk 42 ),
T B BOKARAT U, R R K B TR
KIS (U 55,2009 ) o H 2003 4E LIk, T8
By T B A L St A AR A T, SR T IR M i |
S OUKAR B 55— RN EE AR P it f
IR B R o, KAE S RS UV R E
(BT EE,2007) .

A2 B2 (periphytic algae) , BFR JH A BES, J2
FeAE R T oK & 28 T SR E Y R (PR E A,
2009) , KA 2, 0 ), HEA B KA A PR i
TR, BB 5 7K A T S 34 o 3 4 (553t B, 2005)
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BRI L — 1> U R IRV (Rl R 9345 ,2011)
R e — /NI R B R W) R G, R R R
(BLHLZEAE 2007 ) , W) 7K A7 AR 0 A2 A i 7 TR
JEHIRAER B AR M R B SE O AL SR 3h 81k )y T
PR (kT 55, 2005 ) , R B ™ 32 4 Sy K A4
B ESRCAMAE R R B . AL, B A R
B E AT, AT R s, B AR N A T
FEI AT K 1 A A A B S AT K AR e AL TR
58, o BRI B AR R S8 (ATS ) B AR #EE -
YRR GE (PBS) AR B SRK ™ IR 51 R 58 (PAS)
4% ( Mulbry et al,2008 ; Komer & Vermaat, 1998 ; Rect-
enwald & Drenner,2000) . Z<AF57 %) B9 A T3t
it B AR EESRHAT TR, LU T AR B
A BT TR A8 A0 AR SR IR O 1 W I WK A LR Y oF

%.
1 #HR5HE

L1 iS5 A TERBIE

PP T B 52 SR T IR YR I BT A 2R A
T KA DO SEB b A o SR 25648 3
BN AR, BS54 mm x 26 mm, H:& W]
it e P s RS, T P 200 £ 28 P 2R AT (L RE R
H—RA 2 m AL AR, REE WA L B
SCEG HPEA, AR KIRIL 48 h, LIpsib REGE1R 2%
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H= - Y Plog,P, (1)
J=H/H,, (2)
Bk
D=(S-1)/log,N (3)
Y= (n/N) xf, (4)
TLI(X) = X W, TLI(j) (5)

B1 AIERTE
Fig.1 Schematic diagram of the artificial substrate

made using glass slides

1.2 #mRXESE

PEICHIVESF 9 N BT 29 100 1, KA R B
e anZeny A b T BT & FEARPE b, N T3
i AR AKTE AR 10 ~ 20 em, i & TAETER] —
HoE Mo W H BTG RAE WSS, B H AL 3 A
N THERT T HeR o IR 6 2 RiR 25 Jo % 1 7 s
Fil] 22 200 mL BEARH, FIZS R /KD it 2 UK bt B SR
BEE P Wil , — T AR, BRI A &-AF ERUR [ 5E I
TEA R 500 mL, 77 0] SL R = i 24 h JR 45 32 50
mL (HEFAG . FEREIY TIAL B2 RS BE E 4 (2015) 1Y
T B R BRI RUR 2 200 A, FlRSEE S IR
CH R K HEZE ) (455 ,2006) (P IR K AR )
Pl ) (S 2R 55,1995 ) FCIRAKAE ) 2%) (K%K ™
B, 1983) JEAT  FL AT, BWERB I 2 AL T
PEHEVE R SRR a R, A 2 it B R 2% 15%
PLE WHEATES 3 7 880, SO BEAHE Y 2 P34 4
NI AR SR T A AR Ak 5
AL N R AR BOE B L E O 1,

pH K (T) 132 B E (SD) fif Ff HACH HQ
11D B pH P2 IR A 5 A B I g . 8
A (TN) Gk (TP) |5 5 iR £h 45 % (COD,, ) | it
Z a(Chl-a) ZFALFE bR , 2 IR AR K 00 53 #r
Ik CHVURR) ) (R IR BEOR I R, 2002 a) SR 4E,
Fgz e N RN [ 3 R K PR R B R AR ) (K
FREE AR 8 05,2002 b) HET A TREIN A2 .
1.3 HBiEZItSHH

16 A Shannon-Weiner Z24£1E$8 %4 ( H) ( Shannon
& Weaver, 1963 )  Pielou ¥ 5] F+5 %0 (J) (Pielou,
1966) Margalef F 5 FE55L (D) (Soballe & Kimmel,
1987) | Mcnaughton I #+ B2 48 £ (V) (45 K 44 5%,
1998) FIZ5 58 IR SR B TLI( X)) (£ R4,
2002 ) X 5 A= WS TE I8 LR B FHIE AR RS AT VF
Hr ARG R AT

AP NS R AR SRR EU
H,, =log,S,n 55 i FEY KL, N BT A AR
SNBSS AL 1 B, N O AR A B
A YIFFEBREL, S SRR R BRI Rl SR, W
e j RS R A SA R, TLI() AR | RS0
BIRIRESIER. TLL() 20 S bnifE: TLI( X ) <30, %%
B30 <TLI(Y ) <50, FEFH;50 <TLI( Y) <
60, B2 F B S7;60 <TLI( X ) <70, I EE 73 TL
(X)>70, \EEEFR. BRS04k H SPSS
20.0 FH T,

2 HREHH

2.1 KEFEEHLIER

W IR A AR B AR bR AR L L3R 1, /Kl 17. 4
~26.1°C, SRS FFH % pH 7.87 ~8. 54 A5
TR EWIE(SD) 45 ~55 em, JTEH] A2 1k 5 6L
A (TN) 1.73 ~ 1.87 mg/L, 5 F i a3 M m (TP)
0.055 ~ 0.066 mg/L, TG i 2 45 fk; & & ( NH; -N)
0.23 ~ 0.29 mg/L, B IAH 52 I+ i ;w5 iR £
(PO}~ -P) 0.002 ~0.005 mg/L, 25 2% H b 20 1
BN W s AR R ER 45 B (CoD,, ) 4. 25 ~
4.65 mg/L, ZWi K M4t %K a(Chl-a) 21.45 ~
38.42 pg/L, EFEEE. 4R TR, ZKEK AR
LA B IR BRI 52. 83 ~55.43 73
HH 54.26 + 6. 81, Ji4r WA HE T & AR E B E
b, KB T G
2.2 BRAEMRMEF

WFSE I L S 5 AR 52 5 17 35 J@ 51, 3L
HRESE T2, 12 J@ 26 Filr, 7 328 8400 50. 98 %
LRPEIIIRZ T J& 18 i, 15 35.29% ; g ] 4 g 4
A, 5 7.84% s Bade ] 1 )& 2 Fl, 5 3.92% ; BRI
B AL JE 1R, b 1.96%  Fh2Sk s L35 2,

DR B, SR R B R 55 1 ~ 13
KRB B I, IEAESE 13 Rk RME, B
32 5 13 ~ 19 K, BN E TR, 255 19
KBS 2 19 B, BEIE A 40.63% 555 19 R ZE B
FEARM, BV AEU NSRS I Z 5 BN E
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Tab.1 Variation of water quality parameters in Wuli Lake

T/ Sh/ TN/ TP/ NH, -N/ PO~ -P/ CODy,/ Chl-a/
I fi] pH - -
C cm mg - L~! mg - L~! mg « L~} me + L~} mg - L~/ pg - L !

dayl 20.6 8.42 45 1.78 0.060 0.24 0.002 4.34 22.08
day2 20.3 8.27 45 1.78 0.063 0.23 0.003 4.30 21.45
day3 20.3 8.39 48 1.79 0.055 0.23 0.003 4.33 21.47
day4 19.4 8.35 46 1.75 0.061 0.24 0.003 4.35 22.68
day5 20.7 8.23 51 1.76 0.0064 0.24 0.003 4.30 22.71
day6 21.6 8.20 55 1.75 0.058 0.25 0.004 4.25 22.55
day7 24.3 8.18 53 1.73 0.063 0.25 0.003 4.26 23.69
day8 24.5 8.18 46 1.74 0.0064 0.25 0.002 4.37 23.61
day9 19.6 8.25 48 1.78 0.0064 0.26 0.002 4.29 22.68
dayl0 22.3 8.33 50 1.80 0.064 0.25 0.003 4.26 22.79
dayl 1 23.1 8.26 47 1.81 0.065 0.24 0.003 4.30 24.78
dayl2 19.8 8.39 45 1.81 0.065 0.24 0.003 4.34 24.89
dayl3 19.3 8.40 48 1.83 0.065 0.24 0.004 4.37 25.68
dayl4 17.4 8.48 46 1.83 0.064 0.26 0.003 4.32 25.54
dayl5 20.6 8.54 50 1.83 0.066 0.26 0.004 4.38 24.62
dayl6 24.1 8.35 52 1.82 0.066 0.26 0.004 4.40 25.87
dayl7 25.2 8.20 48 1.82 0.065 0.25 0.004 4.41 26.89
dayl8 26.1 8.12 46 1.84 0.065 0.25 0.003 4.45 27.72
dayl9 24.3 8.08 45 1.84 0.066 0.26 0.005 4.47 27.88
day20 25.6 7.92 47 1.85 0.066 0.25 0.005 4.49 28.91
day21 21.7 7.90 48 1.84 0.064 0.26 0.004 4.53 28.86
day22 22.4 7.87 50 1.84 0.065 0.27 0.003 4.55 32.67
day23 22.1 7.96 48 1.83 0.063 0.27 0.004 4.52 34.87
day24 20.6 8.03 52 1.84 0.065 0.27 0.004 4.50 34.52
day25 22.1 8.20 48 1.83 0.057 0.26 0.005 4.52 35.68
day26 19.2 8.22 46 1.85 0.065 0.25 0.004 4.49 38.42
day27 20.4 8.35 46 1.87 0.056 0.29 0.003 4.49 37.66
day28 21.2 8.33 51 1.86 0.066 0.26 0.004 4.65 37.54
Y(H 21.7+2.2 8.23+0.17 48 £6 1.81£0.04 0.063 +0.003 0.25 +0.01 0.004 £0.001 4.40 £0.14 27.45 +5.46

WFFEI], H o b B 32 2R — S/ Nk
TN AL A B | U R A (5 B8 55 5 55 3 i
BN ELRE 0 | 55 A B e 4 rh B BE2K 5 5 12 KO
i MBS BRI R BRI AR AR . 51
BRSO DR R SR LR B, fn 58
A FHE BEAESS 3 KB, s G B RO E X2
BEULERS 13 R B, W02 O 8t % 10,26 K
HEL. BERSBURLIR DL 2.

PAPCHEE Y=0. 02 58 A L3, il it gt g
SEPEHAFFZE 10 B, 70531 D R B8 e ROk AT AT
B KCKFHE B AL AHE B WIS S
BB A A0 S A B S AR AL b L B S il (B 2R
B [ RE e, SRR T RERET ] PR fLAHE
W L ERR LR Y =0. 439 XL FHE B
2 MMBHLMBEE Y =0.099, FGilgERER, H
BTSRRI R T G R e X, B
) H AL s o ) £ BT R o AP 3 o

PABERBEVE AT R, & 058 H B2
HRA AR A/ 2 K, Mk BEERH D, IR I

IRLAEXFAI AR50 3 ~ 4 K, BEREFFFEE RS 1 I3
v, B FLRAHE BN A 2 LR B 2R S KR, LAY
TSRS AT S 1 LRI RS RS
AR T R T S OROSUR AT B O 5 2
LTS MAEE 15 K, Wk FHE 3 SR T A 7 4%
BN E 2 AR IR 250 R . M1
THOLILER 3,
2.3 ZFES5%EYE

5 BoR W I (] 2 5 B AR AR L Ry 4. 96
~ 23 807.63 ~/mm®, F ) {H K (10 682.47 =+
8 365.09) 4~/mm®, /M FAES 2 K, | A
BAESS 11 K, 55 1 ~11 R, ERE LIHEHE, g
Je b, e 1 ~9 KA H #341E 4157, 89 4~/mm” |
59 ~11 R HMBIRALL 193.30 4~/mm”; 45 12 ~
13 RERERIE TR, A RE 556 11 RIKELES KA
A 14 ~ 19 K, % B RO RIS 4 5 55 20 ~ 24
KETREEH G 24 RBEMFEE A, 5 A BN
Ja BT ERE
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Tab.2 Species composition of periphytic algae in Wuli Lake

LS

LN

£ 17 Bacillariophyta

UKL ELAE W Melosira granulata
BRFNEHEW * Melosira italica (0. 027)
e /N Cyclotella meneghiniana
HEMEAT I Fragilaria capucina

RELEFTF3E * Synedra amphicephala (0. 055)
FPREF T3 Synedra ulna

AT BB Gyrosigma kiitzingit

AT L Gyrosigma acuminatum

Wk FHE B * Navicula bicapitellata (0. 099)
EMFHEFE Navicula spectabilis

LIESHE 8 Navicula graciloides
fEfLFHEFE * Navicula pupula (0. 439)
BT A HE * Cymbella hustedtii (0. 024)
/S EE Cymbella pusilla

YA Cymbella lanceolata

LFYIF 3 Cymbella gracilis

L 4 SR * Gomphonema constrictum (0. 021 )
KA TSRS R * Gomphonema constrictum var. capitata(0. 024)
T M 5 * Gomphonema parrulum (0. 035)
LRILZZILHE ™ Nitzschia linearis (0. 020)

Hr H 22 B3 Nitzschia closterium

Jii [E] BRI 38 * Cocconeis placentula (0. 023)
SR XL JiE 3 Amphora ovalis

e &I Bidduiphia sinensis

A WS 8 Surirella robusta

YN W EE P Surirella ovata

£%3%17] Chlorophyta

T BAACEE Chlamydomonassimplex

K PULEBE Palmella mucosa

/NEREE Chlorella sp.

ZE LB Chaetophora elegans
HUR 8 Cosmarium crassumsicut
F5 R Westella botryoides

Me5 B ¥ Cladophora fracta

JB 223 Uronema confervicolum
PRIE 7 4k Ankistrodesmus falcatus
P& BALBE Stigeoclonium amoenum
U W& Scenedesmus quadricanda
A Scenedesmus oblignus

VU ff 573 Crucigenia quadrata

U ff 3% Tetraedron sp.

4 BRAEEE Oocystis lacustris
233Kk Pandorinamorum

H ¥ Selenastrum dibraianum
PRI Pediastrum simplex
3% Cyanophyta

£ S5 £F4EE Dactylococcopsis rhaphiioides
SIANEEE Oscillatoria tenuis

B ¥ Chroococcussp.

TUNFZL38: Merismopedia tenuissima
B0 Cryptophyta

NI e Cryptomonas ovata
IR W RS Chroomonas acuta
#2717 Euglenophyta

REMEE Euglena oxyuris

AR " SR, O PSR BE

Note: The symbol * means dominated species, and values in the parentheses represent their dominance.

0 5 10 15 20 25 30
& BT (AEd

Time

BEEBRLEMRYTLES

& 2

Fig.2 Variation in the number of periphytic algae

species during the experiment
BWAHEVE Y B EAIEE Dy 9.30 x 107° ~
7.10 x 10 > mg/mm”, F- {5 H (3.16 +2.50) x
10" mg/mm” , Fe /M ILAESS 2 K, Bk (i e
5522 K, HAY A AL 55 % A — 2
BT B Y B AR i R AR S WL 3 F
4o GEREIR AW N R R T T 2R R W

A IR S R O, HLUE i TR § SR
VRIS TR Z s BRBe I VR e 15 b o
2.4 ZEMSKBRRETEN
SRR TR Z R E () 2B Ak [
h1.54 ~2.57 5k 2,14 £0.29, HRBETEM IR
HE, 1 <H <3, ZRUPKAERS P EEE Y, W5
B (T) AR, ARG IX A R 0. 49 ~ 1, °F-15 28 0. 69
+0. 11, B RME BTS2 K (B i TR A
TR AL T XAK, e/ IME HIAESS 28 Ko R4
TEMARIE, 0.5 < P <0. 8, R KK Ry 2 B2 5 o5
Beo FEEIREB(D) AT 1.24 ~2.52, 71
fHR 1.91 £0.32, MRIETEMIRAE, 1 <D <3, 7KK N
HEETS g, 25 3 T FEVEIR BN PR 45 21, PE
KUK TrHh BTG PR X A ERRE
FRBOEM 25 R s 1 52 BT Jums A A, R Iis
AFITFNARER B PE N 45 R A FTREANIR] . £ 24
gy G =N
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x3 ABMTLEDR
Tab.3 Changes of the dominant species in Wuli Lake

s} 8] day 3 ~4 day 5 ~6 day 7 ~ 14 day 15 ~28
EoR YT LA 3 (0. 309) filg FLAHE (0. 294) fi L AHTE 8 (0. 362) fitfL#+TE B (0. 505)
5 2 L i fLAHEBE(0. 149) XCLEHFFBE (0. 141) T B (0. 117) XL FHE (0. 126)

O PR

Note; Values in the parentheses represent their dominance.

28

5 ' BRET
£ 20 wERED
. W]
LEsE mEEDN
= § WEEEE ()
ZA10f
it
¥ 0.5f I
0 inwal I
KK KKK KKKKKKKK
el L2 B R <\ i 8 < e D o) S S
BRBRE R ERERE R R R
i [a]
Time
B3 AEFEZERM
Fig.3 Periphytic algae density on each day of the
experiment
or
7 L AR
E ol WEEN
" W)
g2 | WERE(]
S E4 mEE]
X@ I
W 2f
: I
i-H 0 . |
KK K KKKKKKKKKK
ﬁmm[\ngg:a(\lml\
REEREE g RAE RE BER
I (]
Time
B4 FEFHEEHDERM
Fig.4 Periphytic algae biomass on each day

of the experiment

g
Index

5 7 9 1113 1517 19 21 23 25 27
B [E)d

Time
BS BERXEVESHUETHER
Daily variations in the Shannon-Wiener index (H) ,
Pielou index (J) and Margalef index (D) for
the periphytic algae community
2.5 XPKRIMEEFHINDR X F
iz i} SPSS 20. 0 X EES B AW R R
K (T) pH BEEREE (PO, -P) 45 K T AL H b
AT Pearson AL, AR L 4.
FAREE SR EAYE R IEMRK
(P<0.01), =373 5 5K B 7t iy CODy,
SD TN TP FiIl PO}~ -P 4% i # IEAH (P <0.01)
5 NH, -N 583 EMK (P <0.05) , 57Kk pH £
BFEGAMK(P <0.05) , 5 H A K A BEAL 15 b5 A9 AR
KIYEAE . BRI TP NH, -N S 5 25 E
MK (P <0.01),15 SD TN B FIEHK (P <0.05)

0
1 3

Fig.5

x4 DEHELERETE . EVEREMESKAERFHEXE
Tab.4 Correlations of periphytic algae density, biomass and species number with water quality parameters in Wuli Lake

¥ebn  WEREE EWE O WA T pH COD, SD TN TP NH;/-N PO;"-P  Chl-a
w1
P 0.994 7 1
B 0.4357 0.438" 1

T 0.170 0.153 0.032 1

pH -0.413* -0.418* -0.020 -0.512** 1
CODy, 0.778** 0.811** 0.294  0.160 -0.562** 1

Sb  0.700** 0.719** 0.418* -0.247 -0.620 0.709" 1

TN 0.772** 0.796** 0.426" -0.070 -0.141 0.742** 0.607 ** 1

TP 0.537** 0.528** 0.498** 0.199 0.024 0.415* 0.296 0.675" " 1
NH;-N 0.404* 0.446* 0.602** 0.049 -0.283 0.583"* 0.646"* 0.482** 0.298 1
PO;™-P 0.604** 0.622** 0.267 0.122 -0.205 0.596** 0.340 0.644** 0.529** 0.291 1

Chl-a 0. 060 0.084 -0.008 -0.294 0.100 0.029 0.067 0.003 -0.052 -0.158 -0.007 1

TE: "7 78 0.01 AR BEARR; ™, 7 0.05 AR BEARR

Note: * , significant correlation (bilateral, P <0.05); ™, highly significant correlation (bilateral, P <0.01).
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3.1 EEEEBEEESESE

F BRI A B R AR MR R 45 A R R T 1 9
B AT IR S B B A AT . B R
FhRZ or i) R IROK AR RGP HEE NI
PR EKBAESRE P EENA 52— (R
25,2013) , H A0 Pe K A4 P s m R, 5ok ik
oA G (92T ,2007) .

B RE LS W 5 1) 35 J@ 51l LA
RESEN 1A EEA AR, (5 51.0% , FLRCH 21T,
1 35.3% . WRF K55 (2009) X F 5L ) B 98 45
R SR VR T 1) 64 B, ST P e Xt
Pt o XoF Eb SR B A SRR A R
W EAFTE—E T, XA e o 2 Fh e i ek
AT 7 SO TR] . RESE 1T 2 B 3 B ) A, A 2
AT Sy WA A Jie 5 R F B AR (X2 46,2013) , B 5
A A AT XA B B AS I 5 vh S8 8
PFERNAEBE T = AF Y 55 (2006 ) X K WA [F] 25
T X % A B2 PR A 45 SR SR, R A e A
PR B LIS EE T 1 B 22, (H A5 SRR A I R 3 R 6
AR P ERE A ], X T e S HA A R KA o,
SR A AT LS B AR

AR FRA, N TR 2 ~4 BpyEsE:, v
RFERIRILT 105 A B A% (Collins & Weber,
1978) o AHIFFE 8 I G5 — BIUAS B9 335 1 A T3
JoE, SRR FE . L 25 A B e o R v B T 4G
FRFAE , A 25CREE T K SR 35 I B] 25 5 X ol e Y
S, 38 ER(2006 ) HFFEIN R, B A R TEAN R 4%
T B AR AR A b AT DL i & ok 4 A4
Mrito SRR HA AR eI, BN g s fa g b K . A
Py R ) P R K, 3 30 e g D 5 S
B A a B Bk AR A R
FHHERIETRE . X — B 5D Logis-
tic AR ML, HEAMRER(EI2),51~9
RAFERI % APl 2 14,21 x 10° 4~/mm’
F10.39 mg/mm* ;55 9 ~ 11 T RHEEUAE KI5 5 Al
A g i X TR I, Sk B WA T AR SR 12 ~ 13 K
SRR TS 14 ~ 19 KR JCH 16 K 3k 3] g
{8, ATRESE M T2 11 R RDESS KT B P R4
I A TR RS, B 8 RN A W A BRI
5520 ~ 24 KB AR EIR I, 56 24 RZ 51
A AR I TR o MR 2 IRIEE K
AN L — S0 DL AT DA A YR e RS &2 10

T2 WASBE R

B [ R 2006 ) TA g E 75 1 A2 W) ZREVE S K R
I B RETE TR I R B MR R, IR 2 R4
ZZ AR R M RZIA , QbR (] UREAS A DL R
AIALRL S5 RS AE . AR5 T 2 HE 75 1) Shan-
non-Weiner ZHEPEFSE(H) |\ Pielou ¥ 5] ¥0( )
F1 Margalef =5 BEFEEU (D) BRI A B KR B 1)
e, AT RESE AR BV TR 400, S A/ HL 4 IR
DU I Z2 A P 48 BT AS BE 3 47 b A T V% A1 S
AE s AFFE e 300, A H B0k TR e , 26 RIS 4L 45
T E AR E , AN TR b 35 AR 1 A, Al S R 08 0
PEBEIS T RE 8 N T IR A SR FRBE A AL 5 4 55
RPN R ITET, e B e LR bR A K i
KBRS TR S TEIFE T A K A#k . Hitky
BTV AR Wi, A I ) 3 A 2 R AT 5 Y
WAk, ATAT OB R K R P R B S R R X IE 2
HHEWENTT IR ESEENEERAZ —.
3.2 HMEEELREEMHIREET

R ERELRSZENZFNEN T
PU, BN AL R R R RS TR S S R B E
HEXEG REEAFAEZE 5, NI M BEVE M . 55
(2009 ) PEFRAN 7] 4K H 5t AN L6 A A SR b L
. 25 PSRN 35 2E S I R G 4 A
FEARL, HELLRESET TSRS 1o 3 X S A5 i
T 5L EH R PRI S B 2 SR — 3
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Community Structure and Factors Affecting Periphytic Algae
on an Artificial Substrate in Wuli Lake

ZHOU Yan-feng, ZHOU You, YOU Yang

(Scientific Observing and Experimental Station of Fishery Resources and Environment in the Lower
Reaches of the Yangtze River, Ministry of Agriculture, Freshwater Fisheries Research Center,

Chinese Academy of Fishery Sciences, Wuxi 214081 ,P. R. China)

Abstract: Wuli Lake is an extension of Meiliang Bei, Taihu Lake in Wuxi City and is a typical shallow urban lake.
In May, 2012, we conducted a four-week preliminary investigation of periphytic algae colonization in Wuli Lake u-
sing glass slides as an artificial substrate. The aim of the study was to better understand ecological characteristics of
the periphytic algae community and add to the research base on aquatic organisms in Wuli Lake. On day 1 of the
experiment, 100 glass slides were placed horizontally into the water at a depth of 10 —20 ¢m. Beginning on day 2,
three glass slides were randomly collected each day and all algae on the slide was used for species identification and
biomass determination. Physiochemical parameters were measured daily in the study area and included chlorophyll-
a, pH, water temperature, Secchi disk depth (SD) , permanganate index (COD,,, ), total nitrogen (TN) and total
phosphorus (TP). Results were used to analyze the relationship of water parameters with the periphytic algae com-
munity. A total of 51 periphytic algae species from 35 genera and 5 phyla were identified, dominated by diatoms
(26 species, 12 genera and 51.0% of the total periphytic algae species). The most dominant species was Navicula
pupula, with a dominance of 0. 439. The range of periphytic algae community density was 4.96 -
23 870.63 ind/mm’ with an average value of (10 682.47 +8 365.09) ind/mm’. The community biomass range
was 9.30 x107° =7.10 x 10 > mg/mm” with the average value of (3.16 £2.50) x 10 > mg/mm’. The first peak
in community density and in biomass occurred on day 11. The ranges of the Shannon-Wiener index ( H), Pielou
evenness index (J) and Margalef index (D) were 1.54 —=2.57,0.49 —1.00 and 1.24 —2.52, with average val-
ues of (2.14 +£0.29), (0.69 +£0.11) and (1.91 £0.3), respectively. Water quality in the study area was me-
sotrophic and moderately polluted, as indicated by the diversity index of periphytic algae community and the water
quality parameters. Based on variations in density and biomass of the periphytic algae, the colonization process of
periphytic algae in Wuli Lake can be divided into four stages; the lag phase, exponential growth phase, mature-de-
cline phase and the secondary growth phase. Pearson correlation analysis shows that TP, TN, SD and NH, -N were
the major environmental factors affecting development of periphytic algae community.

Key words: periphytic algae; community structure; environmental factors; artificial substrate; Wuli Lake



