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Tab. 1 Geographical locations of the survey stations in Sanya Bay

¥ Station £ )% Longitude Z5 ¥ Latitude {3 Station 2% Longitude 5% Latitude
SYWI-1 109°29'62.64" 18°15'25.60" SYW3-1 109°25'40.17" 18°17'16.29"
SYW 1-2 109°28'64.52" 18°14'40.02" SYW3-2 109°25'02.31" 18°1624.50"
SYW 1-3 109°27'40.35" 18°13'51.32" SYW3-3 109°24'53.51" 18°15'40.60"
SYW 2-1 109°27'95.60" 18°16'62.48" SYW4-1 109°23'41.00" 18°1726.04"
SYW 2-2 109°27'13.76" 18°15'38.84" SYW4-2 109°22'48.61" 18°16'05.49"
SYW 2-3 109°26'19.22" 18°14'66.95" SYW4-3 109°2229.77" 18°15'07.20"
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Tab. 2 Environmental parameters of survey stations in Sanya Bay in 2019

Kk HL R HhEE W4 DO/ (g L)
v Station Seawater temperature pH Conductivity Salinity Dissolved oxygen
# K & g Tk £ £ 7
SYW1-1 26.47 29.60 829 830 20.67 25.00 31 34 8.97 6.09
SYW1-2 26.50 29.30 8.28 8.30 20.73 25.00 31 36 8.97 5.65
SYW1-3 26.47 28.80 829 830 20.70 25.00 31 35 9.00 5.72
SYW2-1 26.17 29.50 828 8.30 20.87 25.00 31 36 9.93 5.39
SYW2-2 26.10 29.40 827 830 20.80 25.00 31 35 10.40 5.57
SYW2-3 26.10 28.80 824 820 20.87 25.00 32 35 10.17 5.81
SYW3-1 26.70 28.20 827 830 20.87 25.00 31 36 10.00 5.82
SYW3-2 26.73 28.40 829 830 20.80 16.73 31 36 10.03 5.43
SYW3-3 26.43 28.70 829 830 20.83 25.00 31 34 10.50 5.52
SYW4-1 26.83 28.20 826 8.30 20.83 25.00 31 36 10.13 5.37
SYW4-2 26.43 28.80 8.28 8.20 20.47 25.00 31 35 10.20 527
SYW4-3 26.43 28.70 827 830 20.53 25.00 30 34 10.23 6.10
F-H4{H Mean 26.45 28.87 8.28  8.28 20.75 2431 31 35 9.88 5.65
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4] 85 . Horb, F . BKZEREBED 1530 o5 PRI A ) SRR ELT 67.07% F1 78.82%, HHRILEKHE . F
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Fig. 2 Number of phytoplankton species at each station in Sanya Bay in 2019
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Tab.3 Phytoplankton density at each station

T IEFE % o /% .

o - - - - . WRE/(10°4~-m ™)

UiV Station LA A W] E | WP EHEEE)
H % E I E < O £ H £ 779
SYW1-1 74.16 100 2584 0 0 0 0 0 0 0 5.08 32.5
SYW1-2 80.58 9847 1942 077 0 077 0 0 0 0 2.25 12.17
SYW1-3 87.88  95.07 12.12 423 0 423 0 0 0 0 0.96 23.6
SYW2-1 87.8 98.66 9.76 0.67 0 067 244 0 0 0 6.53 557.6
SYW2-2 88.89 9692 11.11 3.08 0 308 0 0 0 0 0.64 41.6
SYW2-3 9333 9519  6.67 214 0 214 0 0 0 0 0.31 34.9
SYW3-1 95 97.79 5 055 0 055 0 055 0 0 3.54 90.1
SYW3-2 88.89 9426 11.11 236 0 236 0 0 0 0 10.03 65.5
SYW3-3 90.2 9516 98 296 0 296 0 0 0 0 5.8 44.4
SYW4-1 7733 9854 2267 049 0 049 0 0 0 0 14.93 76.9

SYW4-2 70.79  90.51 1798 672 112 672 0 0 1.12 8.99 2.11 48
SYW4-3 489 9234 0 328 0 328 0 0 9.36 94.89 9.36 60.6
¥ Mean 7831  96.08 12.64 227 009 1.61 02 0.05 0.09 8.66 5.13 99.8
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Fig. 3 Spatial distribution of phytoplankton

onema nitzschioides), #\i 5 ¥ (Skeletonema tropicum). & K- ¥ (Hemiaulus hauckii), H A B2 FF 5
(Asterionella japonica) ., 7} 22 A (Leptocylindrus danicus). 57 FSffi B (Chaetoceros lorenzianus), Z255
UZETE B (Pseudo-nitzschia delicatissima). 5B & ¥ (Chaetoceros affinis) 15 fi £ ¥ (Chaetoceros div-
ersus), ZETGUFEBENH— AT, JLFEH 0.184, IR 18.3x10° P m (K 4), 15 2-1 S Ui % E
T s A B SR TN B AR, R R 0.074, 345 B Ry 80.0x10° > m, FE 2-1 53 % B R
(3% 4, K 4), L3 W G0 T R 400 £ B9 A= W2 Re ik LA 5

25 MR, MAESEEERY Y Z PR EUR LR R 2 5L RS R 22
SERRRBIOCZR, Y55 BE D) B WL Ah B0 i A AR AR 0, PT LAVE AR AR W i 2k TR SRR, R
SV VS Ui AR 1) 2o RE M R ORI X 50 BESE- 24 43 01 S 3.33 R 0.80, Fk Zx 22 Ak BURI 4 5 BE 430 R
4.05 F10.79, BN, Fraubif (I ZFEMERR RIS R T 3, RV =SSR IEILR . B FEE
FRHLAE 0.98 ~ 4.18 Z[H], V4470 226, KFFE LRI 2.13 ~ 5.41 Z[A], FH0 3.715(3£ 5)
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Tab. 4 Dominant species of phytoplankton in Sanya Bay in 2019

&S] DL SEEEE /(10 m ) 7 S LB/ % % REE
Season Dominant species Mean density Over total density Frequency Dominance
134 )8 ( Chaetoceros sp.) 0.84 16.32 100 0.163
E[ 3 B3 (Chaetoceros indicus) 0.62 12.1 75 0.091
% Spring
=13 (Neoceratium tripos) 0.36 7.1 91.67 0.065
TRE LNV % (Guinardia flaccida) 0.2 3.93 91.67 0.036
I 4% 3% ( Thalassionema nitzschioides) 1.83 18.35 100 0.184
i 459 (Skeletonema tropicum) 0.8 8.02 91.67 0.074
B FARAE W (Hemiaulus hauckii) 0.71 7.1 100 0.071
H A< L4135 (Asterionella japonica) 0.67 6.72 100 0.067
Bk Autumn  FFHEANREEE (Leptocylindrus danicus) 0.7 6.99 91.67 0.064
57 KA B (Chaetoceros lorenzianus) 0.52 521 100 0.052
TSR B (Pseudo-nitzschia delicatissima) 0.45 4.49 83.33 0.037
78 B £ (Chaetoceros affinis) 0.31 3.07 91.67 0.028
BT (Chaetoceros diversus) 0.25 2.48 83.33 0.021
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Fig. 4 Spatial distribution of dominant species in Sanya Bay in 2019
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B SR 2.09 mg- L' F1 0.80 mg L, AkZ= & S W T R% . HEKPIZE COD “FH{H 7354 2.81 mg L™
F15.02mg L, BEN S ES TEHEEN.

2.7 RIFEYIBEESHERETF RDA SR XRSH AR R EWE, FIH Canoco 53X TR
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Fig. 5 Photomicrograph of dominant species of phytoplankton in Sanya Bay
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Tab. 5 Diversity, evenness and richness of phytoplankton in Sanya Bay in 2019

S f3 Station ZHREMEFE S Diversity index Y45 FEFE%X Evenness index “F & 5% Richness index
# Fk # Fk H #
SYWI1-1 3.57 3.76 0.89 0.81 1.76 2.58
SYW1-2 3.54 3.89 0.78 0.74 2.85 3.58
SYW1-3 3.55 3.94 0.84 0.80 2.62 3.23
SYW2-1 3.74 3.66 0.91 0.72 1.82 2.64
SYW2-2 3.19 3.74 0.92 0.79 1.55 2.73
SYW2-3 2.68 4.24 0.89 0.84 1.22 342
SYW3-1 2.98 3.57 0.94 0.79 0.98 2.13
SYW3-2 3.92 4.08 0.83 0.78 2.71 3.60
SYW3-3 4.03 4.69 0.83 0.82 3.23 5.41
SYW4-1 3.75 4.00 0.77 0.78 2.91 3.35
SYW4-2 4.50 4.69 0.89 0.85 4.18 4.55
SYW4-3 0.55 4.32 0.15 0.81 1.31 3.93
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Fig. 6 Quality-related indicators of seawater at various survey stations in Sanya Bay in 2019
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Fig. 7 RDA analysis of phytoplankton and environmental factors in Sanya Bay in spring (a) and autumn (b)
DO: Dissolved oxygen; Cond: Conductivity; NO,-N: Nitrite; NO5-N: Nitrate; NH;-N: ammonia nitrogen: S: Salinity; TP:
Total phosphorus; TN: Total nitrogen; WT: Water temperature; COD: Chemical oxygen demand.
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Phytoplankton distribution and its relationship with related

environmental factors in Sanya Bay in spring and autumn

CHENG Xiansong'?, LI Yajun’, LI Xinghan®>, LI Jiangyue’, HUANG Xiaoqing’, DENG Xiaodong’
(1. College of Tropical Crops, Hainan University, Haikou, Hainan 570228; 2. The Institute of Tropical Bioscience and Biotechnology/
Hainan Key Laboratory for Functional Components Research and Utilization of Marine Bioresources,

Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China)

Abstract: In recent years the economy has developed rapidly in Sanya City, Hainan Province. With the rapid
development of tourism, Gulf port construction, aquaculture and other industries, the ecological environment of
the coastal waters in Sanya Bay has attracted much attention. In order to understand the relationship between
the phytoplankton community structure and environmental factors in Sanya Bay, a sampling survey of
phytoplankton and seawater quality at 12 survey stations near the coast of Sanya Bay was made in April and
September 2019. The results showed that there are a total number of 82 species of phytoplankton identified in
Spring, and a total number of 85 species identified in Autumn, in which diatoms and dinoflagellates were
predominant in species composition and cell abundance. There were 4 and 9 dominant species in Spring and
Autumn, respectively. Chaetoceros sp, Chaetoceros indicus, Neoceratium tripos and Guinardia flaccida were
dominant species in Spring, and Chaetoceros sp was the first dominant species. Thalassionema nitzschioides,
Skeletonema tropicum, Hemiaulus hauckii, Asterionella japonica, Leptocylindrus danicus, Chaetoceros
lorenzianus and Chaetoceros diversus were dominant species in Autumn, and Thalassionema nitzschioides was
the first dominant species. The average Shannon-Wiener diversity index, Pielou evenness index and Margalef
diversity index were 3.33, 3.27, 2.26 in Spring, respectively, and 4.05, 0.79, 3.09 in Autumn, respectively. The
redundancy analysis showed that the main factors affecting the phytoplankton structure were total phosphorus,

ammonia nitrogen and water temperature in Spring, and total nitrogen, salinity and conductivity in Autumn.
Keywords: Sanya Bay; phytoplankton; community structure; environmental factors; RDA
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