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Phytoplankton diversity and pollution status in main channel of Luanhe River
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Abstract: The phytoplankton diversity in the Luanhe River was sampled and analyzed in August and October 201 1. The results
showed that( 1) a total of 99 taxawith 79 genera and 8 phyla are identified, indicating a high diversity of species; (2) the domt
nant group is blue green algae in the phytoplankt on community composition. T he highest proportion of cell density is blue green
algae, followed by green algae and diatoms;(3) Cell density and biomass of phytoplankton have unevenly spatial distribution,
and their changes show the same trend along the river. Both values are lower in the upstream but higher in the dow nstream, irr
dicating a lower level of eutrophication in the upstream while a higher level of eutrophication in the downstream;(4) Based on
the water pollution analysis using the Pielou index and Simpsen index, the upstream has light level of pollution whereas the
dow nstream has middle level of pollution; and(5) the pollution types of phytoplankton indicators suggest that the pollution indt
cator species are higher in October than those in August. T his study provides important reference for the pollution status and a
quatic ecosystem restoration in the Luanhe River.
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Fig. 1 Distribution of sampling sites in the Luanhe River
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Tab.1 Eutrophication type evaluation indiators and their standards

PP b AE

LUECI TIN5 S S € L L L O 1
EIEOER R OEHR BRSO OEHR ER
2 i
g?f%ff <0.5 <1.0 1~ 9 10~ 40 41~ 80 81~ 99 >100
He =
i#’/@_ <0.1 <1.0<3.0<50 <7.0 <10.0 >10.0
/(mge 1:1)

2.3 A S A HAR RO B

TR HE ) % BE VR 35 B U 5 Shannor Wiener 15 %0 H'
(S) M argalef 184 R Simpsen 844 D \Pielou 84 J LHE
RECY BERGEG AR K, v A

S
H (S)= -~ LPlogP, (1)
S-1
R= "5 (2)
DZI—L:IP,‘,P,':N (3)
H/
I= log, S (4)
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Tab.2 Algal biodiversity index standard for pollution evaluation
ZRMERS WA SRS B PRl o g
Shannor Wiener
" >3 1~ 3 0~ 1
i
Pielou f5%( 0.8~ 1.0 0.5~ 0.8 0.3~ 0.5 0~ 0.3
Simpsen F74( > 6 4~ 6 2~ 3 0~ 2
Margalef $5%{ >5 4~ 5 3~ 4 0~ 3
<1.0 1.0~ 2.9 >3
e TP o R e
PORE A (REF) (PR (RHER)
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Fig.2 Phytoplankton species composition in the

Luanhe River in August
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Fig.3 Phytoplankton species composition in the

Luanhe River in October
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Fig.4 Phytoplankton cell density and biomass in the

Luanhe River system
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Tab.3 Water eutrophication evaluation results
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Tab.4 Phytoplankton diversity index in the Luanhe River

3.3

FE2i Shannoir Wiener 540 Pielou ¥4 Simpsen F8%{ Margalef 8%

N 0. 646 0.278 1.223 0. 245
0 2.943 0. 693 4.495 1.156
0 3.450 0. 863 7.547 1. 175
0 3.067 0. 886 5. 155 0. 706
0 3.614 0. 949 10. 875 0. 847
0 3.091 0.812 5.632 0. 895
X 3. 445 0. 826 8.253 1.106
0 1.792 0. 422 2.312 1.274
U 2.817 0.614 4.036 1.311
U 3.251 0.813 7. 469 0. 960
U 2. 147 0.564 3.270 0.798
i 2. 440 0. 641 3.008 1. 075
0o 2. 886 0.706 4. 485 0. 968

Shannorr Wiener 2 #f VEFREGEHZE Q. 464~ 3 614, T35
i 2 738, Pielou #7436 HI7E 0 278~ 0 949, “F¥I{H N
0. 697, Simpsen FREGERIAE 1 223~ 10 875, FHI{E NI 5 212,
Bk, Shannor Wiener 2 FE4E Fo 50 B 2804 Fa 50K
W, 1 R 2 ARV PR AR AR . Shannor Wiener 241 PEFR 3L
FE IR o B SR R, 2 W] 0 o0 B AT e R R

Margalef %0 7E 0. 245~ 1. 311, “FE¥{H 4 0 963, K4t
FFREIYAE 0~ 3, K a P V5B, Margalef 45506 %4 TS
PR PR AP, A8 S W 5 B v gk B, WOzt
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38 i Fvs /e, 0 .0 X AU K45 8 Shannon Wie
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BECVE M 340 ki vk 8, 00 #F 28 3d Shannor Wiener $54X
PP B rh 5 I8 T Pielou $RE0R1 Simpsen $RECVPAN I
Bl ar e 8, 0 M0 A AUE T Shannor Wiener $53A

HREWE R, 0 F U A A Wi Shannor Wiener f5 H Al
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ST ST AL WA = 2 B O T e B P
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IR TR ST BUKAR, TR R R Uk R BUK A
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Tab.5 Distribution of phytoplankton pollution types

- am Bm 0s ps
FHIEY) 8H 107 8A 100H 8H 10H 8H 10H
WA 1) 1 2 2 2 2 1 1
HREET) 1 2 1 1 2
SR 1 2 1 1 1 1
S 1 1 1 1
it 3 7 3 5 2 2 2 5
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