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Yearly Changes of Phytoplankton Community in the Ecology-monitoring Area of

Changli, Hebei in Summer

LIANG Xiao-lin', YANG Yang', WANG Yu-liang', ZHANG Yue-ming', ZHAO Zhi-nan', HAN Xiao-qing’,
ZHANG Jian-da', GAO Wei-ming'"

(1. Hebei Key Laboratory of Environment Change and Ecological Construction, College of Resource and Environmental Science, Hebei
Normal University, Shijiazhuang 050024, China; 2. Land and Resource Using and Planning Institute of Hebei Province, Shijiazhuang
050056, China)

Abstract: Based on the investigation of phytoplankton and water body nutrient concentration in the ecology-monitoring area of Changli
in summer from 2005 to 2013, the phytoplankton community structure was analyzed. The result showed that in recent 9 years, 3 phyla
including 23 families, 39 genera and 105 species of phytoplankton were identified, in which 85.7% were diatoms and 13.3% were
dinoflagellate. Only one species was found belonging to golden algae. There was great difference in dominant species among different
years. According to the value of dominance, there were Coscinodiscus radiatus, Coscinodiscus debilis, Rhizosolenia styliformis,
Cerataulina bergont, Coscinodiscus wailesii, Thalassiosira sp. , Ceratium tripos, Chaetoceros lorenzianus, Skeletonema costatum. The
cell abundance was decreased yearly. The Shannon-Wiener index of phytoplankton community ranged from 0. 015 to 3. 889, and the
evenness index ranged from 0. 009 to 1, which showed little yearly change. And phytoplankton species were unevenly distributed among
the 19 sites, there were relatively low amount of dominant species, but the dominance was relatively high. Canonical Correspondence
Analysis (CCA) results of the phytoplankton community and its environmental factors showed that the environmental factors influencing
the change of phytoplankton community structure in summer included water temperature, nutrients (TP, TN and NO, -N, NH, -N)
and salinity, and the structural change was the result of the interactions of different environmental factors.

Key words : phytoplankton; species diversity; community structure ; environment factors; CCA; Changli Ecology-monitoring Area
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Table 1~ Comparison of phytoplankton species in summer from 2005 to 2013

R —— L : L : o

B & Fif B & Fif B & F
2005 33 7 8 29 3 3 3 1 1 1
2006 43 12 17 40 2 2 3 — — —
2007 48 12 17 44 2 2 3 — — —
2008 48 10 15 44 2 2 4 — — —
2009 36 10 14 28 4 4 7 1 1
2010 33 13 16 31 1 1 1 1 1 1
2011 26 10 10 21 4 4 5 — — —
2012 44 12 15 37 4 4 6 1 1 1
2013 35 11 13 29 3 3 5 1 1

1) “—"FRZAER T

R2 AREGENESEZFFENREF(Y=002) RALE

Table 2 Dominant species ( Y=0.02)and dominance of phytoplankton in the survey sea in different years

EH AN WEE/ % o7 A R A L % RFEEFRR(Y)
AR ( Coscinodiscus radiatus) 94. 74 66. 96 0. 634
2005 55T ¥ ( Chaetoceras. debilis) 73. 68 5.92 0. 044
5 [ B 3 ( Chaetoceras.  lorenzianus ) 73.68 7.62 0. 056
Pt 2 5BHT 3 ( Bacteriastrum delicatulum) 57.89 4.06 0. 024
2006 T 59 f1 BB ( Chaetoceras.  debilis ) 84.21 47.06 0. 396
Jie4iE /11 B 3 ( Chaetoceras. curvisetus ) 63. 16 43.13 0.272
ZEYARAE B ( Rhizosolenia styliformis ) 100 58.22 0.582
2007 1% EC A B8 ( Chaetoceras lorenzianus ) 78.95 4.74 0. 037
FHGZICHE (Nitzschia delicatissma) 26.32 15.55 0. 041
W T MR 45 4 ( Rhizosolenia setigera ) 89. 47 .56 0.023
HRAE G ¥ ( Biddulphia sinensis) 52.63 5.15 0. 027
2008 5 &0 ( Biddulphia regia) 4211 47.43 0. 200
FAEC A4 B ( Cerataulina bergoni) 89. 47 12.72 0.114
17345 F ¥ ( Eucampia zoodiacus ) 52.63 13.1 0. 069
IS ZEIE 3 ( Nitzschia pungens) 78.95 9.28 0.073
JBEG R 3 ( Coscinodiscus wailesii) 78.95 13.78 0. 109
2009 Le4ti A B ( Chaetoceras cinctus) 36. 84 21.25 0.078
M fA B ( Ceratium fusus) 52.63 8.5 0. 045
2010 W43 ( Thalassiosira sp. ) 42.11 83. 46 0.351
B IGHE (Noctiluca scientillans ) 100 29.02 0.290
[F i ( Coscinodiscus sp. ) 52.63 9.03 0. 048
2011" S5 IR 4 ( Coscinodiscus asteromphalus) 63. 16 12.79 0. 081
=103 ( Ceratium tripos) 42.11 8.89 0. 037
Fr Il 45 5 ( Skeletonema costatum) 36. 84 16.33 0. 060
[543 £ 6 3% ( Chaetoceras teres) 42.11 6.13 0. 026
2055 [ i 34 ( Coscinodiscus subtilis ) 89.47 12. 64 0.113
2012 TG [ i 3% ( Coscinodiscus jonesianus) 73.68 4.97 0. 037
1% [CFA B3 ( Coscinodiscus wailesii) 68. 42 21.73 0. 149
75 B ff1 B 3 ( Chaetoceros affinis) 52.63 15. 11 0. 08
B3 45 £ B8 ( Chaetoceros constrictus ) 68.42 15.2 0. 104
2013 A B 253 ( Coscinodiscus wailesii) 52.63 61.77 0. 325
AR TE B ( Chaetoceras crinitus) 63.16 3.8 0.024

1)2011 425 PR AR ) A0 M BB G | LA Al (52 10 PR e AR ) B = 2L S 0 R B &%
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Fig. 2 Contrast between H', J and Y of the first dominant species from 2005 to 2013 in summer
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Fig. 3 Spatial distribution of phytoplankton in the survey sea in recent 9 years
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Table 3 Total pollutant quantity of the Luanhe River/t
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Table 4 Summary statistics for CCA analysis between

species and environmental factors

WH il
1 2 3 4
FRIE(E 0.206 0.065 0.042  0.037
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YA S B3 H 4L 34.5 453  52.4 58.5
YR AR 2 E 8 48.8 642 7401 82.8
STRERAE (2 AN 0. 597
A B RRAE =2 0.422
*5 HI2 4 CCAHFMERERFHEXRY
Table 5 Correlation coefficients of environmental factors
with the first two axes of CCA
SPEC AX1  SPEC AX2  ENVI AX1 ENVI AX2

SPEC AXI1 1
SPEC AX2 0.034 1
ENVI AX1 0. 966 0. 000 1
ENVI AX2 0. 000 0. 962 0. 000 1
l 0.714 -0.054 0. 740 -0.056
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NO; -N 0. 594 -0.287 0.615 -0.298
NH, -N 0.170 -0.803 0. 176 -0.835
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