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Community structure characters of benthic algae community on littoral zone of the lakes
in the middle reaches of Yangtze River
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Abstract; Species composition, cell density, Shannon-Weaver diversity index, community structures of benthic diatoms and stand-
ing crops of benthic algae were investigated in the littoral zone of 21 shallow lakes in Hubei Province, and the water quality was e-
valuated combined with chemical parameters. The standing crops( Chl. a) of benthic algae and the density of benthic diatoms, with
the range of 1.01 —40. 82 pg/cm? and 0. 09 x 10° - 14. 20 x 10°cells/cm?, respectively, exhibited higher values in eutrophic
lakes during the studying period. Among the 181 taxa (variety) of benthic diatom observed, Achnanthes minutissima distributed
widely and was absolutely dominant or sub-dominant species in mesotrophic and meso-eutrophic lakes. The results of two-way indi-
cator species analysis and detrended correspondence analysis catalogued these lakes into three groups: the dominant species were
taxa of Achnanthes genus in meso-eutrophic lakes of the first group; several dominant species existed at the same time in mesotro-
phic lake of the second group; the third group were the city eutrophic lakes. Nanhu was hyper-eutrophic lake, Gomphonema parvu-
lum was dominant indictor(43% of relative abundance) .
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1.1 #RAREMKEELIBIRANE

T 2006 SE TR (4 -5 A0r) W REPLEEERYZEF 0 A= L0 U5 0 B ATEGE S VL AR
IR PR G 55 S IR IR R T R WK R AR A S v R S PR AT
FET ISR TAE , AR L WINA TR R A 20 —40em 2247 BRIK Y BEDLIERR 3 —5 ANFES  SREEZ X EZ R
LT (A0 Fh A Pl UUKAEY T b ) SRR AR & B T K& N s SR I, ZE AR S LL KA
] S0, 5 A TR AR O6 J7 O M2 3 B A K AR 2 R , B8 3 rh A 0 55000 R 4% 3 i e A5 1
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1.2 HmArIAhE

FHRE T R — 2 T RRU Y R AR JE R 1 P AR S8 SIS 0 il T 280K v, 2 B2 3] 200ml, 43 B4 - — 103
FH90% BTN ERVAE IR BUH4% 25 (Chl. a, Chl. b, Chl. ¢) , % 470,630,647 664 1 750nm I K A SGAE , HR
PR TS HEAERY Chl. a Sk, IS IR Steinman 2575 55 — (A7 T 5% 98 /R TR W R, T A
ek 4 P o 8 2 A AT, ESE A TT4L B 2 IR Barber & Haworth'™ | JR Iml S8R b 34, VR IR BRAD I , 7
BUE SRR AT R IR A1 G B T b, wE AR S A A, #8062 W A0BE (1000 x ) T, AL ST i %
TSR A AT TR, B A T PBOR R 0T 500 A, 3569 %4 S 18 Krammer & Lange-Bertalot” .
1.3 HiEMAER ST 5

Shannon-Weaver 8% (H') :H' = - ZPilogzPi(P, =N/N). K. N RyE—FE bR BN,
550 FRAOAMAREL. (8 BUE 48 28 W R 23 B ( Two-Way Indictor Species Analysis, TWINSPAN ) FJ5s it 26t 1 43
# ( Detrended Correspondence Analysis, DCA) , {7 & i & £ J7 B R 928 51, J5 38 10 2 R 7 s b 28 1 20 2R 48
H. JI DECORANA (Version 1.0) X534 WAL S 34 (0 AR X 2 5 B H5030E ANk B 26 X B0 X BB 4T
TWINSPAN 347, ZEFH#i A CANOCO '™ 34T DCA ST, S 1 T BR 490 ol = B 32 M i (10 6 432645 43 O S i,
SEXTEAE A TR R e, IR ARAR A W R A, MBS F BT E S R . R T SPSS
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IFSEIIIE], 21 AN WA R R BB L2 0. 011 — 0. 786mg/ L, SR ) I 180 1 A 19 Sl e 4k J3E ) e {1
R85 S AU 0.269 — 14, 061mg/L( % 1) . MeH Lowe " S5 [y brafic , 3CLL1 901 19 3 F AR B0 A [6], o 8 92 7K
BT A BT DU | R K R S W A LI A L) W DR ) R £
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(1. 01 pe/em® ), o rbig ) 7K SR I R4 BH 80 26 8 R0 I0 A IR AZ R0, B KT 13, I2pg/em”, HER S
FARWI K I I VTR A S A A B 7. 97 — 9. 92pug/em’. 3 S T T A JRC G ik 4 B BE AE 0. 09 x
10° - 14.20 x 10°cells/cm® 22 [A] , H:Hv a2 3R T Rk 38 2 8 L P = 8 R A rh s R I9T30 Ve, SN 0 4 8 o 5
F K FEIRE S PTK 1.4 x 107 cells/em’ , F8 L WIERARALA 9.0 x 10* cells/cm’. 7K FWT 4= S 22151 1M
PTFWOIE BEE E HIRZ 1Y Shannon-Weaver Z2FEHEHE BURFI B S , 40 HIRTF 2. 35 F130( 3%
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Tab. 1 Mean values of water chemistry characters, biomass of benthic algae and diatoms density,
Shannon-Weaver diversity index, species numbers in 21 lakes

FEFR Shannon-

W44 Bk TN TP oy BEE PR - o S
Kedhi's (mg/L) (mg/L) pH WECC) (pS/em®)  (pg/em’) (x107cells  Weaver 2 FZHL

/cm®) FEMEFRE 2L

FWA 1 14.061 £2.215 0.786 £0.018 8.2+0.5 21.1+1.2 63668 21.50+2.21 3.74+0.60 1.32+0.04 123
AKSEWI2 1.273+0.089 0.130+0.010 8.5+0.4 21.9+0.9 618+52 40.82+5.36 14.20+1.60 2.40 £0.06 32 =4
AHW3 0.808 £0.009 0.024 £0.004 8.3+0.4 21.4x1.5 525+36 7.97+0.89 9.04+0.65 2.36+0.08 365
W4 0.269£0.005 0.024 £0.003 8.2+0.3 21.6+0.4 255+21 2.20+0.09 0.60+0.02 2.90 +0.04 32 +5
AW 5  0.379+0.008 0.028 £0.004 8.2+0.4 21.5+0.8 280%33 2.66+0.08 0.72+0.02 2.11£0.06 18 +2
56 1.050 £0.021 0.066 +0.008 7.6+0.6 20.0+0.8 31442 6.510.10 2.13+0.43 1.56+0.02 18 =1
@7 0.306+0.008 0.015+0.001 8.4+0.5 19.9+1.1 21420 4.03+0.08 0.70+0.08 1.34+0.01 282
B8 0.741 £0.010 0.028 £0.003 8.1+0.7 20.3+1.5 174+23 4.18+0.07 1.96+0.32 3.12+0.09 45 +4
SIEYT 9 2.848 £0.126 0.019£0.002 8.0+0.4 21.2+0.9 260+32 9.94+1.00 3.78 £0.46 1.70+0.03 42 %5
B0 0.615+0.011 0.053£0.006 8.3+0.8 20.1=1.6 240+40 6.2220.80 3.01+0.22 1.82+0.01 232
FfiZk 11 0.908 £0.015 0.043 +0.003 8.5+0.6 19.8+1.0 173+20 2.62+0.10 1.63£0.08 2.25+0.04 29 +3
LW 12 1.230+0.045 0.156 +0.011 8.620.9 20.7+1.6 50586 19.78+1.68 3.07 +0.42 2.35+0.03 33 4
R 13 0.735+£0.011 0.027 £0.004 8.5+0.5 24.5+1.2 54479 13.72+1.45 6.00£0.81 1.89+0.02 25+2
AT 14 0.461 £0.008 0.047 £0.005 8.2+0.9 24.121.8 24036 2.34+0.08 0.89+0.05 2.35+0.06 313
FEWI 15 1.990 £0.056 0.072 +0.005 8.3+0.6 20.9+0.9 51368 6.57=0.30 1.1320.22 2.66+0.05 303
KEWI 16 0.900 £0.013 0.027 £0.002 7.9 0.5 21.5+1.0 337+49 9.92+1.26 1.900.06 1.74+0.02 222
KW 17 0.891 £0.010 0.011 £0.001 8.8 +0.7 24.3+1.3 220+35 2.82+0.09 0.51+0.01 2.16+0.04 28 +3
PEEM 18 0.497 £0.009 0.035+0.003 8.2+0.5 22.7=1.4 228+30 4.52+0.16 0.27+0.03 1.87 £0.03 29 £3
#3119 0.433 £0.008 0.064 £0.007 7.8 0.2 21.8+1.0 296+46 2.45+0.08 0.09+0.01 1.95+0.02 13 =1
FIGH 20 0.369 £0.005 0.023 £0.001 8.3+0.6 23.3+1.2 39035 8.94%1.10 0.86+0.02 2.89 £0.06 36 =4
Wb 21 0.935+0.007 0.059 £0.008 8.1+0.8 22.920.9 470 +40 1.01+0.06 0.15+0.01 2.82+0.04 353

2.3 EMFERHEENA BRI ARESNZ BIZRHE

TE 21 ANRARE AP, R B 181 Bl (B2 RN ) , 0 A0 7230 SE WA Ay 11 i UL A ik 4 140 A X
FEEERPFEL), WRITFEH (Achnanthes biasoletti) . 75 F| K {1 5T 3 (Achnanthes clevei) H4ih5¢ % (Ach-
nanthes minutissima ) 15 HVE FEHTH =5 E FR 1A T AARXS 35 5 BERL R , 78 5 B BEBE ( Melosira varians ) (fRZLE
FF: ( Fragilaria rumpens) . iR & FT 8 ( Synedra uina ) | 3\ JE NG # ( Amphora pediculus ) . /)N S5 A% 35
( Gomphonema parvulum) [k F3E 8 ( Navicula cryptocephala) W&k FHE 3 ( Navicula halophila) |3 [R5 f5 R
8 ( Navicula reinhardtiana) 55 322 W AR & 8 FR WA v, He I8 S B A0/ IR S Aol 20 ) T K R A g
TR 2 B AR (RTF35% ).

BRI FHAT I3 HT (DCA) B45 R 5 TWINSPAN AHW) &, 3% =2 AE 55— Al b A2 1) 43 45 2R 4 1 20 Ak
(E2) , HEy B S B T 25 A AEHE T 23 [ 0 43 A0 56 R 21 AR AR IS /e B2 19 2 B 25 3R 43 AR 3
55— ARSIV K I T . =V R SR O B S R R A B P
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g o G RSV (0 2R ) SRR AE | RIER 3 Fh S 2202 52 3R (Achnanthes ) ff)—26Fp 2%
EATTAESS 1 2 SR PSR = 0 VL AR X R B Ak 70% LA L, 51 n e 0 e s ik 2 I 2 R
PSR, HAHN 32 5 AR Wl e m ik B 71, 72% |, fE WK WA 6.87% (I 1). HRANulh 72 8 & — AT Atk
7 W SRR pH (A TR 52 900 R T, (EL 2P A 7B 5 R R0 A AR ot o R I s AR W 1

55 A I DDA 38 S T SRR S AT AE K LA A 04 JRCATE ik s T v B SR R A R e, B [ B AR AE
2R, BACFFD ) S A0 AT X 5], TR AR = 6 BEAR =5 B 48 X5 e 34, H v, 5 40 it e 9 2 3 23
T (P BEABRAN ) B FEAR SR Z — AR 5 BE R R 15% —27% , thAh, Bk F 2 Sk i i E 22 it
AR WA TEFHE 8 5 BT 00205 Y R R ST FFSE RN /NP 25 5 VG 8 L e i, FRATT B 3K 1 SR AR
JUTEAR 5 T 8 ST 30 28 43 T T RIS T, 980 U Ry R Y, 7K A 4y St R o S R AR X AR, K A
JE IR AR W AV Al B B 2 B v R T B A K 0 B A, R B BTE 3R ( Cocconeis) (1) —SEFf
EATAENT 3 & SRS R 77% .« 3R 5 DR i 2 JE AR Fh ( Cocconeis placentula var. lineate) L) A2 )5
B LR SR AR AR B 22 4R b R — A T i RS Rt i, 2 AE RESEE R EE
TRk k.

55 = LH I 28O A , B R R, B At 52 B X LA WA A 20 A, 2 4 1L A i
%) B BRI, A X 5 B AT 35% |, U (A 3B B (Amphora veneta) F1 Bk AHIE B 43 51 23 19 4~ )
TR ILEF. 52 BI04 X O F i (AHXT 5 B 54% ) 23RS FE A 3 , A= IR WA £ 22 W 1) O
2, B RS A LR IR AR 00 PN ST DX, R 1R 4 XA K R KA SR e
TR (R 1), SRR GO 52 BEAE PN X S A (ARG 2 B BE A T] 28 583518 39% , W] Ik & Tk
S 10% |, 728 5 P4 SR K R W P 45X DR 38Rh (RN =8 8y 38% ), J& T IR 35 FR 10 i) 8 A AN I, R
A AT S GRS, A R 4 e e W) T A (3R 1)

FA W AT, R N OV AR, AR TS K HEA SR Y TR TS G R ) i, TN TP I H S 3R 4 1)
14.06mg/L 0. 79mg/L Fl 636 uS/cm® , X $E B HAE FTHF ST A0 21 AS1IA P e, SR SE RIS v B S i
IR, T LTI EE ( Oedogonium sp. ) Ry ORFAFNS s 17 20 WURE BE A % 1O PRI AL D, EBAR A/ NP 5
P AR =F 5 oA 43% ) FE S AL I AR B 3 ( Navieula atomus , 5 25% ) FEERJPIEHE (15 16% ) ; 5 H
AT B RN TR, ok e AR A B A A L R L A SRR 2w kA .

3 i

3.1 RIERAHENIAFE EENREANHISER KNI R

HHGHT , BRSSO VR IR L R AR5 F AR AL £ R BE IR, Fairchild 451 f9 57 %
HFI A 200 ol 1 7 R e %, RERS RS2 B PR A 175 00 F 2R IR IE %, B2 TP 9 0..024 — 0. 064mg/L (Y45 R 2
RO T WA (9 SR B ER (RLE TP 55T e Bl A WA rh AR X = 5 B I AN 8, AN [R5 20
GEUR AL T RE LR AT o AN S SR AT AR L X PSR ) S N 2 —. W SR T 22 SR e
XK RE TR LA LGN, RATAT B ( Synedra) 1) — L b 32 2052 WK 2 e 26 1 A, T 32 5 97 19 52
W /IN A IIE] , Synedra Jig (RS FESCEL I H ) 43 A5 (VA U SR B A B2 B SR R 5 i (B B
W (Cocconeis placentula) Y552 15 Ys 5 N2 15 Y I 35945 534 , % F X BlORBURE M , Loreh & Ottow' ™ 300
IO T 3 A AR A B AS SR T P R T3k ol e o T4 R Y 5 S ——— R B ) AR A AR A e — R AR I
CESRTURREE” B T KA LT RS LA R T LA AR AR R A SR R TR SR T A o 4 X AR
e i 18] B AR 0T PRI ) 5 7 3t U PR £ O 5 A B, LT A 2 T N AT I R AR 5 32
TCHHE S BT AR5 ML L BT AT IO K A I AR

ZEGOMHT R B bR B IR AL IR Rk B ) 2R PR BRI B2 2 T R (A, LB DR E] T i —
G560 TS IIA A RE SR R HOR U, R 1 SR BB S AR G, S L, SRR B e
R B BARIE SR KT FIEK . Stevenson %5 5 1, it — AR A RGO UL, IR ER T RA IR £
FEPER R, W R G832 3 IR I, FEAE R P AR 22 A 5 L R ISR 22 REARARIT, DI K 48 37 Bir 7™ AR 9 2
PR S BR R RGEM ZHEE. Huston™ ™ $2 H3ORE— MBI, BVBE 25 £ 25 R G0 i JR M SR e BE 1o e, 7
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B TR SRR CIRATAE R Sa . HE— 2 B S TR P, 4501 T RS MG 986 288 140 A= A0y o B 25 W30 5 3 7K T g 384
TR, ER 2 A K A0 3 5 BRI S B 2 03 5 7 R T sl ) BT L35 95 K P 5 85 £ 7 100 A
R AR R . BN KR IR v Ak 2240 o ) A0 A 5 | R IR AT T 28 T 1 el A b W e gl HL A PRI R
Rl HE R N, 25 U5 57 BE 06 S BUR NG B2 A 7 T OB, T 2 7 3 i) BB 2 A DR e A (i A S
W A i s o R g
3.2 ¥mEHEERHESHEENAERER

DCA 43 Ht B LUV B R AR IS , 32845 SR EL B L, A0 2 45 SR T LA 400 45 H A 2R A 1Y)
IRBEARE A, DA B BV 7 305 1 A J7 T AR AL, A ST B 09 21 AN A AR TIE R B9 1A FRAE -
ZVG YRR AR BB R s SR IE CR 1) A AU Y T R KO8 A R T RS G
TR AR RN, Sommer' ™ BOBIFSE 2 WA AR [N 158 B A ML ) Bl 6 A3 , 5 000 3 2 40 A Y
FREEN TARZ , Unfs e B0 30K OF (e G ST A Wy IR 56 2R %6, il , IR MR 260 4Gl T KRITHh R
WEHL X 45 AN 2R 2 VTR AL B Rl 43 A B LR BBl 8 bR 1) AR A2 RRAE , I S5 S8 2 T 3 PR35 48 A v 52 i)
T XA AT fi 5 T B S A SR T, Guzkowska and Gasse'™ & BUAH 18 AR S SR 5200 117 X R A1+ 398
WA AR F B -, BRSNS WA 40 7 T DCA (55 =4, A
WFST 25 5 2 PURE % B AN 2 AR M S A S SR S 5 (R B2 A M (PR BN 0.41,P >0.05) . 58 HomT
REJR A, 1 2 3 S P AV A I 2 8 KA AR Bl K TR AE RS, B L VR R K, S R 2 b R AR R
HEHER AN IR LS 37 | BORE A K RS B2 i IR 18] P 2 A MR A Ak LU A I rp 4 o 5. 451
0, W ] =40 2 — W90 rb g A i (R R B B i R, T DA DR A A R R 1 S 2 R T
REFEA T HAE. FEAIRAEIN P soft algae” A= 9y ik (W AH T HAA 25 Tk IS, 200 PO 2 26 A2 0, A A ]
HWRESROLASC R, TR BN I EE -5 60 i oK AR AR R a0 JCEHESh Y , S ds o 3 AN 4L
20 2 (%) W S e 4 5 I B e 1L

4 H5iE

FE 21 AR, 6 8 SR A (0 JEC TG 56288 AT fat R AV ke 00 L 25 P B RE T e . AR TR) 8 7 B 1
JEAPG ik R e S5 R AR TLE AR [ , v i IR T Ve B 2 R 22 A R ORI X 8, TR I AP AR 2 I 3Rl
FErPA A0 (Rt 58 Rk S TIE B0 R0 3Rl 5 T~ 7 SR ALITE LA 52w R G O EE SR A 2
REPER BOMDO R o 5 T 8 FR AL IITA B0 IS R ek B b S B AR AR U, /B S B o (I 35
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