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Phytoplankton assemblage characteristics and their indication of water quality in the main-
stream of the Yellow River
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Abstract: An investigation on the phytoplankton assemblage in the mainstream of the Yellow River was carried out in May — June
and September — October 2008. A total of 150 species belonging to 83 genera, 8 phylum of phytoplankton were identified. Bacillar-
iophyta, Chlorophyta and Cyanophyta were the main taxa, containing 59 species, 55 species and 24 species, respectively. Cell
density and the biomass of total phytoplankton were averaged 126.90 x 10* cells/I and 0. 940mg/L, respectively. In a large scale,
high spatial heterogeneity was found in the species number, species composition and standing crops of the phytoplankton. The het-
erogeneity can be explained by the water velocity, sediment discharge and the pollution the water received. According to the assess-
ment by saprobic indicator and Shannon-Wiener biodiversity index, most river sections were polluted. Compared with the historical
data of 1986, the genus number of total phytoplankton in the mainstream of the Yellow River decreased by 9. 8% , while the bio-
mass increased by 128.7% . These changes suggested that the pollution of the mainstream of the Yellow River have intensified.
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Fig. 1 Distribution of the sampling stations in the mainstream of the Yellow River

1.2 HEmRESSH

TRUEAE Y E AR S 25 S i 2R W B I, T 49 19 TR VA TR I 2 . 8 R KRE T SLOSROK A8 AR 2
(0.5m) FJEJZ (0. 5m) 73 JZPUK  IR-AEILI5 , B 1000ml, FI &5 FOR B [ 7€ , T3 N 460 T U0HE 48h, ¥k
457 30ml AL Al BT 0. Il JHECHE , 76 W B0 T LS AR, 2 M DGR ™ e a2 R 1A, 6 S 5 38 1)
WIRET Y (0, 28 HIAR M W5 e €0, ik R 22 R AL B I A5 2 5 . B2 M PR LRI AR JL A RT3, B2 v
FEBILT lg/om’ IRy R

SRAE U BT = BE T GPS (IR 22 10m) P 3 47 1l AP P45 1 24300 1 224 1 B 2 41 4F 2 0
Bl h B KA 2 2 Bt s KRR FH SATO Bl Ul AZ T SK250WP Il 5 Rk pH R JH 8 1% PHS-2F A%
F pH AHAE ; HLF 3R JHMEN DDS-307B £ it F AL E .
1.3 HiEAbE

MR E A R R TR W 75 YA % POt K AT AR, K 7 i A 7 YA s P R 43
FUEFRE (0s) PEFRIL(B-ms) P EE SR (a-B-ms) | E IR (-ms) R R (B-ps) 5 FHIEHY.

PR 2 FEPEFE HOR A Shannon-Weaver FE8C(H') ™, HA TR AN«

H' == Plog,P,

AP, = /N, K § BN I — R B S TEOM R H >3 (RIS Y =1 -3
(i) 17 =0 - 1(TF5).



702 J. Lake Sci. (#:64F%) ,2010,22(5)

SCEEE ) SPSS 13,0 Hfh AT B 2R J5 22 73 B ( One-way ANOVA) AUl 7 AHEAS T 45 46 ( Independent-
Samples T Test) .
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Tab. 1 Basic environmental parameters in the sampling stations in the mainstream of the Yellow River

B MEH(m) AEXSIR(C) SRR (mm)  AEEFTE (m’/s) KIR(C)  pH A2 (mS/cm)
W XIEWOKE 1723 10.3 187 877 15.2 9.23 0.431
B! 1508 11.2 327 1030 13.7 9.40 0.472
TRy 1227 8.8 180 1040 14.4 9.25 0.575
T KR 1139 9.2 261 1050 13.9 9.40 0.620
L 1084 8.0 193 965 14.6 9.33 1.000
EEZmEs 1044 7.4 149 935 15.2 8.96 0.741
=W 1020 6.5 225 880 11.4 8.72 1.270
S 1039 7.3 362 834 15.1 8.53 1.143
it 5 669 9.1 440 822 15.8 9.05 0.866
S 636 11.3 475 951 14.6 8.08 0.783
Jerl 380 13.5 560 1012 19.1 7.62 0.878
=1k EE 293 13.9 675 1330 22.1 8.90 0.911
INREKEE 179 13.7 650 1342 23.6 7.41 0.948
T AERED 89 14.4 641 1482 24.3 8.57 0.985
) 58 13.7 630 1318 19.0 9.08 0.845
¥l 33 14.4 563 1311 18.6 9.47 0.851
FlEE 9 12.4 544 1264 17.4 8.76 0.831
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Fig. 2 Percentages of different phylum of phytoplankton in species number in the mainstream of the Yellow River
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Fig. 3 Species number of phytoplankton in the sampling stations in the mainstream of the Yellow River
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Fig. 4 Comparison of phytoplankton species number among the upper, middle and lower reaches

of the mainstream of the Yellow River
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Fig.5 Cells density and biomass of phytoplankton in the sampling stations in the mainstream of the Yellow River
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Tab. 2 Species number and percentage of indicator algae , Shannon-Wiener biodiversity index and

general result of assessment in the sampling stations in the mainstream of the Yellow River
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Fig. 6 The genus number of different phylum of phytoplankton in 1986 and 2008
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