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Characteristics of Phytoplankton Community Structure in the Coastal Bay of Qinglan Port in Spring and Autumn and Its Relation-
ship with Environmental Factors
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Abstract
environmental factors in the coastal bay of Qinglan Port.[ Method ] This study conducted a sampling survey of phytoplankton at 12 stations in the

(Institute of Tropical Biotechnology,Chinese Academy of Tropical Agricultural Sciences, Hainan
[ Objective ] To understand the relationship between the community structure characteristics of phytoplankton and the water quality

coastal bay of Qinglan Port in April and September 2019.[ Result ] A total number of 76 species belonging to 40 genera in spring and that a total
number of 62 species belonging to 35 genera in autumn,in which diatoms and dinoflagellates were predominant in the species composition and
the cell abundance.The dominant species were Skeletonema costatum and Skeletonema tropicum.The average Shannon-Wiener diversity index,
Pielou evenness index and Margalef diversity index were 2.14,0.53,1.65 in spring, respectively. And the average Shannon-Wiener diversity in-
dex, Pielou evenness index and Margalef diversity index were 1.71,0.45,1.12 in autumn,respectively.The results of RDA analysis showed that
water temperature ,COD , the content of ammonia nitrogent and total phosphorus content were the most important factors affecting the composi-
tion of phytoplankton community in spring,while salinity, electronic conductivity and pH had the greatest impact on phytoplankton community
structure in autumn. Which in terms of water quality ,the content of ammonia nitrogent , total nitrogent content and total phosphorus content were
significant influencing factors of phytoplankton community structure in autumn. [ Conclusion ] This study provides reference for the utilization of

aquatic biological resources and water environment management in the basin.
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Table 1 Geographical positions of sampling stations in Qinglan Port
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Fig.1 Distribution of phytoplankton sampling stations in Qinglan Port
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Station Longitude Latitude
1-1 110°48'41.91"E 19°30'19.25"N
1-2 110°49'27.59"E 19°29'41.09"N
1-3 110°50'13.59"E 19°29'20.24"N
2-1 110°48'26.54"E 19°31'15.75"N
2-2 110°49'24.50"E 19°30'44.86"N
2-3 110°50'03.42"E 19°30'14.94"N
3-1 110°48'59.90"E 19°32'13.51"N
3-2 110°49'33.38"E 19°31'40.24"N
3-3 110°50'14.17"E 19°31'16.52"N
4-1 110°50'17.03"E 19°32'24.99"N
4-2 110°49'33.29"E 19°33'42.72"N
4-3 110°48'55.08"E 19°35'33.61"N
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Table 2 Environmental parameters of survey stations in Qinglan Port in the spring and autumn of 2019

Kl Water . HLgR HhiE HHfif4A DO
s temperature // °C P Conductivity // s/ cm Salinity // %o mg/L
Station HE &s e &S HE &s w5 Es HE Es
Spring Autumn Spring Autumn Spring Autumn Spring Autumn Spring Autumn

1-1 27.6 30.8 8.2 8.4 22.1 24.6 30.0 29.4 5.1 7.1
1-2 26.2 30.3 8.3 8.4 22.1 23.1 27.0 28.3 5.5 7.4
1-3 25.6 29.8 8.3 8.4 22.1 24.3 30.7 28.9 5.7 7.3
2-1 27.7 31.0 8.3 8.3 21.7 24.4 31.0 29.4 5.8 6.9
2-2 27.0 29.5 8.2 8.4 223 23.6 33.0 28.4 5.4 7.2
2-3 25.4 30.1 8.3 8.4 22.4 24.0 28.3 28.4 5.4 7.3
3-1 27.9 30.6 8.2 8.2 22.1 25.0 34.6 29.6 5.1 6.5
3-2 27.5 30.5 8.2 8.3 22.1 24.9 26.0 29.5 5.1 5.7
3-3 26.4 29.9 8.2 8.2 222 243 29.7 28.9 52 6.9
4-1 25.9 29.4 8.2 8.3 223 22.6 29.0 27.6 5.0 6.7
4-2 26.5 29.5 8.2 8.3 21.7 18.6 28.0 25.0 52 7.4
4-3 26.7 30.0 8.2 8.4 20.4 16.6 25.3 18.3 4.7 7.7
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Fig.2 Species of phytoplankton at the survey station of Qinglan Port
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Table 3 Phytoplankton density at each survey site of Qinglan Port in 2019
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REBET N L FHET ] L WHET I TN W
Proportion of Proportion of Proportion of Proportion of Density
;lli 1ﬁ bacillariophyta // % pyrrophyta // % cyanophyta // % xanthophyta // % %10’ cells/mL
tation
5 hE == e == e B B B g
Spring Autumn Spring Autumn Spring Autumn Spring Autumn Spring Autumn
1-1 100 99.74 0 0.11 0 0.15 0 0 7.4 16153
1-2 100 98.31 0 1.58 0 0.12 0 0 4.9 115.0
1-3 98.76 97.77 0.89 0.87 0.36 1.35 0 0 18.7 42.8
2-1 92.54 99.59 7.46 0.14 0 0.27 0 0 18.2 4344
2-2 98.39 99.88 1.49 0 0.11 0.12 0 0 45.1 60.9
2-3 97.94 97.88 0.61 1.80 1.44 0.32 0 0 23.0 175.8
3-1 99.85 99.17 0.15 0.33 0 0.50 0 0 713.7 198.7
3-2 99.94 97.70 0.04 1.02 0.01 1.28 0.01 0 2 397.7 117.0
3-3 99.82 92.33 0.11 6.51 0.07 1.16 0 0 1 046.2 25.8
4-1 99.68 99.70 0.01 0.25 0 0.04 0.31 0.01 173.5 788.1
4-2 96.40 98.91 3.36 0.47 0.24 0.62 0 0 3.9 128.4
4-3 99.25 85.15 0.75 14.68 0 0.17 0 0 8.2 647.5
Sy 98.55 97.18 1.24 2.31 0.19 0.51 0.03 0 371.7 362.5

Mean
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Table 4 Dominant species of phytoplankton in Qinglan Port
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; * Specific Cell density P, /i Y
cason name cells/mL
425 Spring el B A 292 210 0.79 0.67 0.52
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Pty B A 137 900 0.37 1.00 0.37
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Fig.3 Dominant species of phytoplankton in Qinglan Port
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ZREPEFSBOIIRT 2.00, 5507 3-2 2 FEEFE BUR T 1.00;
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{EHBUAERE A 1-2, 0 0.93, FefIRfELH BLAE s 37 3-2, 2 0.16;
R34 5] BE R Rt e (B BRAE R 67 3-3, 9 0.70; S (IR {ELH B
FESEL 2-1,79 0.29, 425 AR AR 0.94~2.75, 747
1.65, e R BAE s 0 1-3, BRARAE v 1-25 K F= 2 1 E A
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Table S The diversity index,evenness index and richness index of phytoplankton at each station

- ZREEIRE(H) ¥h R TEERRWD)
Station #:Z% Spring FkZE Autumn #:Z% Spring FkZE Autumn #:Z% Spring FkZE Autumn
1-1 2.60 1.26 0.70 0.30 1.35 1.26
1-2 2.94 2.09 0.93 0.48 0.94 1.72
1-3 2.85 1.90 0.59 0.50 2.75 1.22
2-1 2.38 1.06 0.60 0.29 1.53 0.85
2-2 2.27 1.22 0.53 0.43 1.77 0.54
2-3 243 1.60 0.51 0.38 2.59 1.41
3-1 1.29 2.35 0.34 0.62 0.96 1.07
3-2 0.71 1.54 0.16 0.45 1.43 0.86
3-3 1.12 2.65 0.29 0.70 1.44 1.28
4-1 2.17 1.28 0.50 0.30 1.57 1.40
4-2 2.68 1.36 0.64 0.38 2.06 0.94
4-3 2.04 1.16 0.54 0.58 1.44 0.90
SP-44) Mean 2.21 1.62 0.53 0.45 1.65 1.12
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Fig.4 Results of water quality tests in Qinglan Port
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Fig.5 RDA correspondence analysis of phytoplankton and envi-
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