ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

rRE BB A S IR ST L £
: M @ HE




w % # 3 $36 % 453

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20154 3 A 15 H

E/N
PRI PM,, ¥R FE 25 ] 53 SR B MR ] T - vveeeeesmmesmme s Bl BE BB EFL(759)
2012 ~2013 4[] db 5L 1li PM, | K I P B T 23 45 A0 BB M A A AT e veveeeemreme e
................................................................................. X, KA EE R, AR, 2EF(768)
RISCBIXK T PM, | ' OC, EC FFHERRIRHT +ovvevevereeeesenss # 50, BBk KRS, Wk R R, BT TI4)
KBRS PM, | TR ASALIRAE e eveveeererereeseneenessss KAEE ET A, WAA A BRRE( 780 )
PIMTTITIX PM, TR ATHUBRAIATHEIE -ooeeeeeeeeeenens XURHE, Ak, G B 5 £ 5, X0k, 2 WA, %k ( 787 )
HE 2013 4F 1 A PM, BG RS RR TR SCHITE <oeeeeeeerereeeneeeeeeens BEXH RER N ELW, HFF, FF(79%)
i 2 AU 5 R ALt X V5 YR U BRI HLRIBIE ST oeeeeeeeee BRI JEE T, H 4 F A, P k(801 )
TR K PR RIS AR A S B L TR oo B FAE.YEA, TEF(809)
R AR IS MR AR AFAE ooeeveeeee ERAE, XN, KWKRE, #HRE, REME, RAIL, KEE, PR{C(817)
TR FR AT DU I TR ZERE  cvvvvvrrerrrmmmnreerrmmnn oottt ettt AR, AN AE A, R (824)
I BB A S A IR BB T oo eeneeeeenenss s EEAE WHI K FEE, F(831)
KAL S L R i R Z IR th Z 05 0800 A | RIS XS PP - B A, 7 R B0 I, KR40, E e de , # 4( 839 )
TR XS M PPCPs (I AR PE S EE M PRI 2K evveeeeremmmmneeeeeniieee E,BMAENE, KRG, EE (847 )
HIRH TR Z TR Z IR IR RTG Y RAE TS IBRIETE evveeererreemmenesseieens ERAR,IDEN, A M RAER(855)
Eenr 3 ST X P AN [ A7 N ) S A Y (1N < 11 TP PP L, TR, EAE(862)
PIVE AT AR KA AT LB R ORISR « DAERTT- B BV WV L-Fa BTG oeeemeeeeesmemeeesmieeeiiiieens
.......................................................................................... ]E_Jé%, ‘]1%, i—%‘iﬁ, %ﬁgﬁ, }51@, XIJ/I( 869 )
e 2 X B A INFLI, A SRR R A HLJTR AT T TR EIRAE - eeeememmee e
........................................................................... Eﬁfﬁ, ‘]I%ﬁ, ﬁ%’ 7](/:!5!;[3:’ %t{i—gﬁ’ lf]éj‘&, %ﬂ(@( 879 )
B A ZRET SR LT (DOM) JEIERHE SR IEHET --eeeee- e, T, HER, PR, ELk, £75, 5% ( 888)
KLV SR 1 7K 2 A A LA 20 T2 A i 1 R A L YRR A B AR BERT EE, +ovevvveneeeremem e,
....................................................................................... AR Rt REIR, B A B, ) (898 )
BTN T KK S AL T MR ZE v eeeemmmmmneeeemmmin ettt AT, B3, (905 )
AT S5 VAT BRI L AL A AT IR oo stttk 208, TLE M, 3 E B (914 )
WS T VR RIS 5 FRBE DR TR APHT evvvereeseemseesnss IFE MFL FEE,HH (922)
S KA TR I I TR X B FRARAS I AR E, +eevrereremnememeii i, EA AEE, BME L, EFE(928)
KK AR F2 R 23 [A] 4 S AL SRR AL covvererrmeermme e LM, RS, i, REF(936)
DLV SR A B B FRARUR AR oo eeesveseess s B, BFE RE, EW, 24, REEH( 946 )
TR B4 U AR B IR A FUE SRR R oeeveeerereeesenssnnnns $E A E kR, EA,EH(955)
A BRI R, X K e 2 S A B T ST e B BT ER A, H 58, K 963)
B L FLITUR A R A T SR AAL R IKEIFGE vveerrmrrermmnremmmre e, TEX,FHR, k¥E,HH(969)
N et b U A 33 G B A £ T P ol Er g, B 2 E( 980 )
PR G AR AU S B A 0 B ARSI A CWPO AT TR P-3R MIBLELILH - evveesemssesemssnssensinscisinciins
...................................................................................................... RELRATE, R i, R T(989)
A G 1 R WA DR S50 S A AT e i Y SR O ST e E RS, 7 AR R e BE, K T B SLAE( 995 )
15V B A WA E O TSR A 775 7K T R B P alRIT 5 - eveeeeeeemeeee BAT ROLA, A R, RH T R F B WA, X 41(1000)
o BTGV B . L B L BRAERALILHE -ooeerrrerreee 2, E, B, ¥RR, £EX(1006)
MBR 5 SMBR It &SR AT M TG YRR e veeeeemeeeee NG ’ﬂﬁ}% , FIrE ’ﬂm E(1013)
FET COD ¥ BE X B /W L AR L FVBE R RE IR oveemeeeenmmeesmeeseeeieeens & ST, XU 5L, B8 e KA, 4RI I (1021)
FAR A B AWM B B AR PEIIFGY coovevrrreee e (= 4 , B , XI| 3 &k , Be %’E}i( 1027)
FREHIRTT I G I 15 Y AR S KU v vveeeermmmmmmreeesiiieieeeeen F R, Dt EH, W, E % (1037)
N ) FpAE AR NS - S A SR A B A LRG3 (RN +oveveeemmeeeeemeeeeenens BPERE S R, ¥ — U AR, B R (1045)
AL AEABOGS W S 4 T Al X AT LB P B B AT LB AN e eeomveeeeeeeees KoUK, Bt L, A, 248, X R (1053)
VT PGHRE B AR TR SRR ANE I - TCZE BB G v vvvvvvmmemrer e e e e e e et
............................................................ bk s FE Ik FAD EHE WY, AR, EE HE(1060)
5B SN B e A R AU S TR A <o vvvereeremr e TN R YA, X EE(1069)
TR FE MR TS AR A 5 ARGV U UL U B - B, BHM, 8 R, 2R AR, EGH, 5 EH(1075)
o I ARV A AN Ry B T 0 A A A T B RS e &, G428, 20\, EHL,FWE(1084)
FORHHIA AR AL B AR SCR AEAFBERHHLEIRITTE oeorereerrremree G HRE R TORE, FRR(1092)
AU P B RIE AR ETSE -eeveeeeeeeeeeeememereeneeemeesneiese e, A AR B E L IR, BHEE (1098)
JenC AL 4 SR AL AL A R RSO LU SE voveemeeereeeeeneees MEE, IR E, FLE, FF, HHEH (1105)
SRR HERCAR ORI A ATV E OO TAFIEZRIR  -ooovemeermmmeemnmneieeeene BE, T8, 3R, EEH P ER(1117)
%*ﬁﬁ%ﬁ%}%ﬁﬁ*&*ﬂ%ﬂfﬁ%ﬁ% ............................................................... P/if\%é(, %’d\ii’ g&g’ 'fﬂ#ﬁﬁ( 1123)
STV i b 25 P o R AR B A A MBI T T TR TR <o eevvm e et ettt A (1133)

(RIERPEVIETT S 35 (830) CIRIERLA ) AT A AT 0 (846) 5 H.(838, 861, 913, 935)



36 55 3 B2 55 Bt 2
1543 H ENVIRONMENTAL SCIENCE

Vol.36,No. 3
Mar. ,2015

S

NEHEFZFEYR R SRR FRETEX M5

TR T g R

(1. VHR R GEIRAE2ABE , =W X AL S BB TR E S g %, K 4007155 2. FEPCAT A0 %R 5 SR oY 8 05 S0 06
ZE,HEK 400716)

HE . 2013 4 6 ~8 H XF =0k X L= W0 1 VR A A R VS 04T T RS, 2L PR UEAa ) 7 171 72 B AR SR R AT SR
EEETE ., DWIETE . MR DhEIEEE . PAEE. FIREYITE AR A O DI B B A D LU | SRR 2. 18 HSLE X B AT
YTV WEAE ) 5358 R 7 RfFATHISE. G5 ARI AR A DR SZ K (RS D i K B VA D R A2 B R & it ok,
REM VR WA P RE IR S5 1) B R TR | ARA(DO) | pH, BE(TN) | BB (TP) . "IAEMEZ (DN) 50T 385 (DP).
SKERIA  MEXT R AT DUET PRUEEY ; PREEIN T BER A

FESES. X171 XEHFRIZE. A XEHS . 0250-3301(2015)03-0922-06 DOI: 10. 13227/j. hjkx. 2015.03. 022

Canonical Correspondence Analysis of Summer Phytoplankton Community and

Its Environmental Factors in Hanfeng Lake
WANG Yu-fei'? ,ZHAO Xiu-lan'** HE Bing-hui' ,HUANG Qi

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment, Southwest University, Chongging 400715, China; 2. Chongqing Key Laboratory of Agricultural Resources and
Environment , Chongqing 400716, China)

Abstract: The phytoplankton community in Hanfeng Lake Reservoir, located in the Three Gorges Reservoir Areas of Yangtze River,
was investigated from Jun to August 2013. The results showed that 72 species belonging to 7 phyla of phytoplankton were detected in
the water. The dominant species were Synedra, Navicula , Melosira , Cocconeis , Scenedesmus , Pseudoanabaena and Merismopedia. The
phytoplankton at the entrance of Donghe River was mainly composed of Bacillariophyta, while that at the entrance of Nanhe River was
dominated by Cyanophyta and Chlorophyta. Canonical correspondence analysis was applied to investigate the relationships between the
distribution of phytoplankton and the environmental factors. The results showed that the species of phytoplankton at the entrance of the
Donghe River were influenced by the physiochemical properties of the water, while those at the entrance of Nanhe River were affected
by the nutrient status of the water. The key factors influencing the distributions of phytoplankton were temperature, dissolved oxygen
(DO), pH, total nitrogen (TN), dissolved nitrogen (DN) and dissolved phosphorus (DP).

Key words : canonical correspondence analysis; Hanfeng Lake; phytoplankton; environmental factors; community structure
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Fig. 1 Sampling sites in Hanfeng Lake
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Table 1 ~ Changes in the physicochemical properties of Hanfeng Lake in summer

Ay SD/m T/°C EC/pS+cm ™! pH DO/mg-L"! TSS/mg-1.7!

6 0.34 +0.17 25.51 +3. 11 423 +230 9.10 +0. 14 8.36 +0. 34 21.27 £14.17
7 0.15 0. 07 25.15+3.74 224 +127 9.19 0. 07 8.37 £0.23 130. 00 + 141. 67
8 0.28 +0.19 29.16 +2.92 421 +127 7.93 +0.27 8.39 +0. 42 12.38 +8.10

®2 NFEHEEMEERAKEEFREEN /mg-L!
Table 2 Concentrations of Chl-a and N,P nutrients in Hanfeng Lake from June to August, 2013/mg-L ™"

Ay Chl-a/mg-m 3 TP DP TN DN NH, -N NO; -N R R AR TR R
6 2.15£0.55 0.085+0.047 0.055+0.036 1.060+0.103 0.875+0.149 0.134 +0.148 0.185=0.131 3.48 =1.37
7 2.46 £0.50  0.104 £0.034 0.044 +0.024 1.492 +0.413 1.229 +£0.415 0.070 £0.026 0. 746 +0. 309 4.10 =1.26
8 4.17+2.58  0.113 £0.036 0.093 £0.032 1.893 £0.451 1.518 £0.232 0.128 +0.055 0.430 +0. 181 3.11 =0.97

*®3 NEHERBEXSH

Table 3 Correlation coefficients of Chl-a and nutrient salts in Hanfeng Lake

Chl-a TP DP TN DN NH, -N NO; -N BT RRER IS
Chl-a 1
TP 0.593** 1
DP 0.697** 0.702** 1
TN 0.643** 0.413 0.598** 1
DN 0.453 " 0. 249 0.527°* 0.892%* 1
NH, -N 0. 196 -0.240 -0.133 0.025 -0.002 1
NO; -N 0.262 0.339 0.212 0.544 * 0.608**  -0.316 1
TR R AR TR A 0.277 0.577** 0.439* 0.253 0.181 ~0.460* 0.598** 1

1) * A P<0.05, % = j P<0.01

2.2 TRUFHYI RIS R 6% ; BT 3 M5 5% ; BT TRE HRETT& 1
2.2.1 e gl S LA P, 40 30 b7 19% , DUE 0 B Fh (3B ) R AT
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Table 4  Phytoplankton composition and dominant species of each sampling site in Hanfeng Lake

o g B ITRIFAH Y R ROR o5 528 BBCE 43 L/ % e di
W | LR CIRA| s (S | (PR
. 7 Fh 10 #h 4 Fip 1 Fb 1 Ff
HF 30. 43 43.48 17.39 4.35 4.35 o o x
P2 6 fih 12 Fp 6 Fif 1 Fif 2 Fif 1 Ff 1 Ff SEME (0. 037) , /NIRTE (0. 025)
20. 69 41.38 20. 69 3.45 6.90 3.45 3.45 FHEBE (0. 068) , HBEHE (0. 025)
. 3 10 Fft 4 Fh 1 Fh y -
HI3 16. 67 55.56 22.22 5.56 o - - Dl 3 (0. 101)
5 Fif 6 fif 4 1 Fh 1 Fh 1 fh 1 fh
HF4 26.32 31.58 21.05 5.26 5.26 5.26 5.26 T (0.054)
6 Fif 12 Ff 4 Fifr 1 Fh -
HES 26. 09 52.17 17.39 o o o 4.35 WERT (0. 024)
1F6 8 fif 8 fif 7 B 1 Fl 2 fi 1 Al _ /NG HE(0. 039) , B (0. 030)
29. 63 29.63 25.93 3.70 7.41 3.70 JNERE (0. 022)
wy S 107 o LR 2 LR - FAH(0.022)

28.57 35.71 21.43 3.57 7.14 3.57
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Fig. 2 Temporal and spatial variation of phytoplankton in Hanfeng Lake from June to August, 2013
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£5 NEMEREESTIEY BHEMIEL
Table 5 Diversity indexes of phytoplankton at

each sampling site in Hanfeng Lake

R ARIGEL Pielou #6841
HF1 2.38 0.55
HF2 1.30 0.35
HF3 1. 19 0.23
HF4 1. 10 0.18
HF5 1.83 0.38
HF6 1.80 0.46
HF7 2.09 0.36

DA )P Ui AR ) B VR A AR IR BN T 110 ~
2.38, B(EM 1. 67, S (B BAE VA 5 L (HFL ) |, R
WA ET(HEF3) | PRSI AL (HF2 ) e 2 0 RK ( HF4 )
ERAR , HA Wi A R P BT, Pielou $8504 T
0.18 ~0.55,¥{E N} 0. 36, 5 &AL I BAA ML, Hoix &

F6 CCAFHEMRSE
Table 6 Code of phytoplankton species for CCA

P AR R T 4)
Al S Gomphonema
A2 INER Cyclotella
A3 BT Synedra
A4 BE] Hﬁﬂ;ﬁ Fragilaria
A5 FHE i Navicula
A6 P i Cymbella
A7 HEE Melosira
A8 BHIE i Cocconeis
B1 e Scenedesmus
B2 ST Iﬁ‘%ﬁ Ruphid-onemu
B3 B Closterium
B4 A Chlamydomonas
Cl LiEeR) Lyngbya
C2 TR T Rhabdogloea
C3 e 1R i i Pseudoanabaena
C4 i R Aphanizomenon
C5 REAN Merismopedia
C6 /NI B Raphidiopsis
D1 (oS Euglena
D2 B PR Trachelomonas
D3 Ji PR Phacus
El W] 5803 Cryptomonas

£2 ’ N

Chroomonas acut
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Table 7 Summary statistics of CCA performed on phytoplankton in Hanfeng Lake

WH %l 1 Hh2 3 Al 4
FRIE(E 0. 435 0.211 0.175 0.142

H 54U % 34.4 19.2 15.9 12.9

Tk B E At/ % 39.4 58.6 74.5 87. 4

551 554 2 BTG ENI 5 SPEI EN2 5 SPE2 EN1 5 EN2 SPE1 5 SPE2

1. 000 1. 000 0. 000 0. 000
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