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Phytoplankton Community Structure and Assessment of Water Quality in the

Middle and Lower Reaches of Fenhe River

WANG Ai-ai, FENG Jia, XIE Shu-lian

(School of Life Science, Shanxi University, Taiyuan 030006, China)

Abstract: To understand the distribution of phytoplankton and the water quality in the middle and lower reaches of Fenhe River, 18
sampling sites were selected for specimen collection, species identification and data analysis. The results showed that; (D There were
298 species of phytoplankton under the membership of 8 divisions and 96 genera, among which, Bacillariophyta was the dominant
division, with a total of 127 species of 27 genera, followed by Chlorophyta, with 104 species of 41 genera, and Cyanophyta, with 45
species of 20 genera. Only 22 species of 8 genera belonged to Euglenophyta, Cryptophyta, Pyrrophyta, Chrysophyta and Xanthophyta.
The number of species in wet season was higher than that in dry season at all sites. Dominant species included Cyclotella
meneghiniana, Synedra acus, Navicula cryptocephala, Nitzschia palea of Bacillariophyta, Chlorella vulgaris of Chlorophyta, Oscillatoria
tenuis, O. amphibia of Cyanophyta, most of which were indicator species of a- and B-mesosaprobic type. Cell density was higher in
wet season and lower in dry season. (2) Shannon-Wieaver species diversity index ranged from 1 to 3 basically. Margalef species richness
index ranged from 0.5 to 2. Pielou evenness index ranged 0. 3-0. 8. (3 During the wet season, most dominant species of Chlorophyta
and Euglenophyta had higher correlation with chemical oxygen demand ( COD), conductivity and ammonia nitrogen. The dominant
species of Cyanophyta were greatly influenced by the contents of water temperature and chromium ( Cr). The distribution of dominant
species of Bacillariophyta was complicatedly related with environmental factors. During the dry season, there was a higher correlation
between the members of Cyanophyta and ammonia nitrogen, total phosphorus, COD. The species of Chlorophyta and Euglenophyta were
mainly influenced by the dissolved oxygen and total phosphorus. The bacillariophytes were mainly related with total phosphorus,
dissolved oxygen, pH and cadmium (Cd). In conclusion, the water was moderately to heavily contaminated in middle and lower
reaches of Fenhe River and the water quality was eutrophic.

Key words : phytoplankton; community structure; environmental factors; water quality; middle and lower reaches of Fenhe River

BRRKEBS RGP REAKE sl MoK Ry A2 | Boe R 4t
BRG) TGS BE R TR S Bl [RIE 77 Ui
?ﬁ%?@ﬂﬁ/l\'fztd\\ éﬂiﬂ@éﬁmﬁi\ X‘Tﬁﬁ;é\ﬂ:%/ﬁf’t qi*gagq 2013_07_25: .ﬂ%ﬂ'agq 2013-09-12

AN = =30 =7 5 hE ELTH: NP4 ARFAZE ST (2011011036) ; 1HPEE &%
RS, 55 SR B 4 R 1 3 10 S 0 T Ui SARFESE 20110
JEHA PN & A B AR | AH o T il AR ) 20 B R A I PEEEN: TRE (1987 ~ ), 2, WiHBgE A, FEBE 7 10 Rk
PG KR WM, E-mail :414591148@ qq. com

By&lkbﬁﬁi?ﬁ%%éh E/‘J/E'ﬂﬁm’ﬂ . ﬂ:b , 7£7J(Jﬁﬂzfj'l\'13 s w JHIHEC R, E-mail ; xiesl@ sxu. edu. cn



916 AN 5%

B 35 %

SEARAE AT AT AP ARG [ N AN £
W WAL KRR AT A R VR B S T
IHE o HK BCRBLEAT T 8 WA

YT 2 1LV A e K AT R AR R
X, 2K 716 km , AT ILTVI R IL, A 2E 27 1
BT, BB 4P Mtk & & R0 XK. R, %
T[S 1L P2 fe K B N5 K A | 4R 3848 40 35 /K
2y 5 A8 5 K HEU SR 50% . 3T 20 AE il e
TUFRR P & B A RS AR AR R TR TE
I BERT . HRAE | AR RS e, I T e Y
TFYOIR B A S SCHR AR, Ui R iR X
eIl Y A SE T T T 10 AER KT —H N E V
Mt Y BERE Bk BEK i8R 22, 15 Y™ H, COD |
BOD, Mg & dEar >

R SR X I3 S I o B TR U A R TR
MEA 5, A AFAE 7 177,41 J&, 131 Fht
{EXE A | Xof H A 3Tm] 30 35 mp T Vi 10 7 it 9 A0 A B
SIREE T/ 06 R 1 0 A ST i, % Tk,

EFEWIT T VRN WA (R A5, IR 4E
BLEYHR PR B TR AR, 255 20 Hr 1 1 R R Y
K JBOIRTBL , AL by 73300 O de B H B 5 WK A 43 2
FIFRE ORI BERE 22 A Hh , (] A DAy K A= 25 4t B i
PR BOK A B E VA S A AR .

1 #BE5HE

1.1 REESRERE

HRAE V30T R U B AR ERE B | JEE 18 SRR
SCED) BT 5I0 Fis BHAT R (S1) | ]
THI(S2)  ARBPEZREE(S3) | Yri = (S4) | i
SHURUE(SS) | F AU (S6) | BERIE(ST) |
MH(S8) . RA(S9) |, FEM(S10) , Ik (S11) | Pt
T (S12) | Wi Se#f X =R (S13) | Fir — 5 KHr
(S14) | SEJE(S15) B (S16) | BRI (S17) FiarE:
(S18).
1.2 HLFEbR A E

MM RIFIC SRR | W, R, G

N
A
(N3T°37.422
E112°23.923%)
HER S
(N37°26.390"
EN12°17.504")
Fri =R i
(N3T*14.998"
EN2°07.321%)
frf i
(N3T*05.161"
EN1753.014°)
A
(N36°50.986'
E111°45.845")
K S
(N36°23.645"
E111939.783)
I3 € 9 75 A
{MIG"0T.054°
E111°29.651")
A
(N35°47.579
E111°24.947")
EiJ1IEe
(N35°35.428"
E110°57.3537)

b

(N3T°36,709'
E112°23.139)
i =41
(N37°15.225'
E12°07.459')
At skt
(N3T°05.764'
E111°54.658")
SLHEAR L
(N37°05.764'
E111°54.658)
puky
(NIE°33T14
E111°42.926')
kil S
(N36°15.064'
E111°38.158)
Wi
(N35°52.571°

E111925,553)

iy
K Hirvitpee
(N35°34.070°
E110°48.083')
1 AR THEZEERRESTE

Fig. 1 Sampling sites of phytoplankton in the middle and lower reaches of Fenhe River
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Table 1  Physico-chemical parameters of sampling sites in the middle and lower reaches of Fenhe River
BB REA kiE BSE WE coD O EBEEE EBE A4 WEE oH i) i BE i kil

/C /uS- em™! /mes™' /mgL™! /meq-L~! /mg-L™! /mg-L ! /mg-L"! /mg-L~!' /mg-L~" /mg-L~" /mg-L~! /mg-L"!

S1 21.6 2835 1.0 1.232  3.030 0.549 10.126 8.90 7.30 0.0025 0.1035 0.1072 0.0212 0.0029

S2 19.3 1720 0.5 2.464  2.300 0.069 10.788 6.20 7.48 0.0025 0.0199 0.0883 0.0052 0.0308

S3 21.6 2440 1.5 2.352  2.780 0.389  8.581 4.80 7.28 0.0043 0.0623 0.1898 0.1174 0.0383

S4 17.9 1960 0.5 1.680  2.240 0.219 12.057 7.20 7.41 0.0029 0.2135 0.2759 0.1678 0.0171

S5 18.5 1849 1.5 1.324  2.414 0.109 10.733 13.0 7.57 0.0018 0.0546 0.0496 0.0968 0.0149

S6 20.6 1882 1.5 1.008 2.500 0.009  7.477 12.20 7.63 0.0018 0.0553 0.1794 0.0693 0.1928

S7 24.7 1939 0.5 1.904  3.600 1.129 13.492 12.50 7.83 0.0005 0.0037 0.0633 0.1517 0.0052

S8 21.5 2198 1.5 2.584 3.314 0.399 9.188 9.00 7.54 0.0012 0.0990 0.1126 0.0624 0.0130

Sk S9 21.2 2113 1.5 2.016  3.294 0.469 11.284 9.00 7.58 0.0016 0.0907 0.0772 0.0601 0.0156
S10 24.2 1616 2.0 1.344  2.354 0.719 4.111 5.10 7.69 0.0021 0.0035 0.0001 0.0807 0.0260

S11 28.1 1994 0.5 1.640 3.060 0.229  0.304 6.32 7.70 0.0008 0.0096 0.0234 0.1884 0.0215

S12 28.7 1359 0.5 0.896  2.725 0.419 0.414 7.50 7.60 0.0030 0.0418 0.0805 0.0533 0.0067

S13 30.3 1890 2.0 0.672  3.260 0.019 2.180 6.30 7.54 0.0031 0.0064 0.0058 0.0670 0.0096

S14 26.2 1820 1.0 1.952  2.914 0.019 7.036 6.70 7.59 0.0037 0.0005 0.0157 0.0670 0.0045

S15 28.5 1916 2.0 1.344  3.215 0.389 2.731 9.80 7.31 0.0049 0.0064 0.1025 0.0510 0.0083

S16 30.4 1991 0.5 1.760  3.254 0.029 4.111 6.60 7.78 0.0012 0.0643 0.2022 0.0418 0.0635

S17 32.3 890 2.0 1.440 2.674 0.099 5.878 6.80 7.89 0.0007 0.0103 0.2074 0.0235 0.0159

S18 29.3 2173 1.5 1.696  3.076  0.159 4.773 11.30 7.88 0.0048 0.0208 0.1180 0.1410 0.0063

iy 24.7 1921 1.2 1.628 2.889  0.301 6.959 8.29 7.59 0.0024 0.0481 0.1055 0.0714 0.0274
SI 3.0 1360 0.5 0.416  6.410 3.180 12.956 5.90 7.40 0.0033 0.0537 0.2155 0.0388 0.0849

S2 8.0 1284 1.0 0.320 3.910 4.590 15.428 6.00 7.60 0.0025 0.0134 0.0484 0.0434 0.0244

S3 5.0 1452 1.5 0.688  4.630 1.060 14.367 5.70 7.55 0.0017 0.0462 0.4921 0.0892 0.1232

S4 4.5 1442 1.5 0.944  3.870 2.430 16.617 5.90 7.50 0.0002 0.0238 0.0954 0.0089 0.0773
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Table 2 Phytoplankton dominant species of sampling sites in the middle and lower reaches of Fenhe River
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Fig. 5 Phytoplankton cell densities of sampling sites in the middle and lower reaches of Fenhe River
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Fig. 6 Phytoplankton percentage of cell densities in the middle and lower reaches of Fenhe River
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Table 3 Phytoplankton codes for CCA in the middle and lower reaches of Fenhe River
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Fig. 8 CCA biplot of phytoplankton and environmental variables in wet and dry season in the middle and lower reaches of Fenhe River
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