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Relationship Between the Phytoplankton Distribution and Environmental Factors

in Fenhe Scenic Spot of Taiyuan

FENG Jia', GUO Yu-ning', WANG Fei', LU Jun-ping', LIU Qi', XIE Shu-lian'* , CHENG Ge*>, ZHANG Jian-
min’

(1. School of Life Science, Shanxi University, Taiyuan 030006, China; 2. Management Committee of Taiyuan Scenic Segment of
Fenhe River, Taiyuan 030002, China)

Abstract: In order to explore the structural characteristics of phytoplankton community and the water quality of the Fenhe scenic spot in
Taiyuan, the species composition and the biomass of phytoplankton as well as their correlation with the environmental factors were
monitored. The survey selected 9 sampling sites along the up and lower reaches in Fenhe scenic spot of Taiyuan, from Chaicun Bridge
to Xiangyun Bridge. During the wet season ( June-October) in 2014, specimens were collected, qualitative and quantitative
investigation on the algae and monitoring on physicochemical indexes of the water were studied. Meanwhile, the water quality was
analyzed and evaluated combining all the physicochemical indexes and cell density. Correlation analysis and RDA were conducted to
analyze the relationship of algal community structure and the environmental factors. The main results showed that the dominant
phytoplanktons were Cyanophyta, Chlorophyta and Bacillariophyta. The algal biomass first increased and then reduced during the wet
season, and the maximum value of biomass occurred in July. There were many differences among different sampling points. The cell
densities of phytoplankton were much higher in three central areas than the other sampling sites. Physical and chemical factors showed
a variation tendency in time and space. Based on the results of RDA between phytoplankton cell densities and the physic-chemical
parameters, the cell densities and the physic-chemical parameters had different correlations. The total cell density had significant
positive correlation with dissolved oxygen, and negative correlation with COD. There were extremely significant positive correlations
between diatom cell densities and water temperature, air temperature. But the diatom cell density was obviously negatively correlated
with COD. It was distinct that the functions of the environment factors were different in temporal and spatial distribution. The state
index of comprehensive nutrition indicated that the total nitrogen content was beyond the standard in all sampling sites during the whole
wet season. The water quality varied from oligotrophic to light eutrophic.

Key words ; Fenhe Scenic Spot of Taiyuan; phytoplankton; environmental factors; redundancy analysis( RDA) ; water quality
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Fig. 2 Temporal and spatial distribution pattern of phytoplankton cell densities
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Table 1  Index of comprehensive nutrition in wet season and dry season

HIB(A-H) S1 S2 S3 4 S5 S6 S7 S8 S9
06-16 / / 61.97 58.19 61. 80 53.59 64.58 66. 61 /
06-23 / 57.03 59.49 59.38 59.38 56. 06 58.73 61.92 /
06-30 / 58.67 57.58 57.63 59.78 57.52 59.55 62.70 69.25
07-07 / 63. 67 64.32 54.12 64.91 55.65 66.75 66. 18 67. 41
07-14 / 67.47 65.56 56.75 65.02 56.32 61.48 72. 62 58. 69
07-21 / / 61.45 58.65 64.17 56.32 62. 80 62. 83 58.40
07-28 / 62.36 64.70 59.13 66. 26 57.59 60. 48 59.32 58.89
08-04 / 67.06 67.61 61.33 65.20 58.04 61.63 60. 58 60. 28
08-11 / 65.12 66.53 61.48 62.78 57.74 61.16 57.31 58.97
08-18 / / 64.36 62. 67 65. 18 56. 12 60. 31 57.78 58.54
08-25 / / 64. 04 62.05 62.32 55.92 60. 93 58. 68 57.12
09-01 / / 64.17 60. 33 65.59 54.79 65.16 65. 84 56.91
09-09 / / 65. 30 60. 07 67.71 57.32 68. 04 63.28 57.81
09-15 / / 63.72 59.93 64. 68 56.39 64.34 62.35 59.99
09-22 / / 63. 41 59.74 63.98 55.81 67.73 68. 44 56.96
10-08 / / 60. 69 59.38 62. 80 56.23 68. 32 69. 23 61.51
10-13 / / 59.18 60. 99 61. 68 57.58 61.89 73.61 61.69
10-27 / / 56.21 55.32 57.27 53.51 63.83 65.95 57.46
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Table 2 Monte Carlo permutation test for RDA in constrained vectors for three different phytoplankton species and total cells densities
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Table 4 RDA results of phytoplankton cell densities and environment factors in wet season
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