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Fig. 2 Distribution and abundance of planktonic dinoflagellates in the coastal waters of Sanya Bay
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Fig.3 Dominant planktonic dinoflagellates in the coastal waters of Sanya Bay
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MK TE] B, FARIA SR R FR R E, MK, PR SR E AR, HFK
MFEE R, ERMAEQ2DLE 2019 F = WiB MR IHEKI FEMBEREKEHEZASAR, EEMH
(201 /E 2011 FF =y MR A R R R B E T b . MAERZ, 54U 27 i
B B 1) AR A S AR ARL,  (E P IR A R IR R A RO R S AR A E R ROR, HENNE A
RNZHEBIE T WRIRFE T, MAHEIEH 7KK, MR EEM S A0 R RN R A
%, flan, FEBERASEC2021) W & g5 BB IR = M HT M 3 (Neoceratium tripos) N 2 —, % R~
6K TR K AL P i AR ) B R SE (77 um), AT 245 201 10 Ao 35 9 3 RS B/ T3 K TR %
WA EH RS, B = A8 RN KR S F R,

TEAS oA b, 5ol s F RN R S F R ARSI, =i R M R S = KR 2
P ity iy 2 L RS 2 R S . R AR R (2021) FE A A S2~ S4 AL R B I i A kI FH v A S
FEEBMES, EEMHEQ1D FEFE R AR S4 AP L F W EY FEEMRN &S, &M
EERE AW AT BN S4 uf fUFE 0 A S L 3= FE A B At sk 2R 2 B 2 B R AR AH AL .

P35 Bl Bl S H vk e HoBE VR S5 i IO AR e 1t PhR B2 | IR BN, B V& 45 1Bk A2 %€ (Jin et al,
2007) o AHFTER I3 ANKIFM AR Z . MR EBRAKR, BHWHLKRE. RRBEE. RN
WriQuE. DY 2 FEE . O = ff e B R S K R 22 PR R SR R SBECE 3 ANOK IR B v A, HB MRS
DIE 2 AKX Bk 6 M I A % K R T 0.02 IR # FE i AT vk, KL P E AR
0.09, HAH 79% ML BEHAEAR T -F 348, BB R A0 A R A oy B &, 03 B BN
PR G L E 2, DRt = 0V A0 R v S0 Ui PR VR AR B TR S M O AR E

3.2 RFEREEEROKIMERFHXMS N

AWFFEKE 0. pH B E & T HAKE, SEAK, WEFEE R, FEARE 023N HEKF
B T 36 10 At 15 11l 5 K A1 VR G i R & 8 pH B S FRA I 7 i, 10 = /K 3 32 48 0 R ) 2 4 pH PR AR, A
WFF pH 5 S 2 W 25 b 5, L 32 B[R ] 8 2 A2 IR IR 3h M 28 T i SOK PR & Sk R g, = e
PR R = VT B pH LML/ s 7 2545 (2019a, 2019b) A N 0 T E 4 5 Bk Yo & 1F WU Co,
BE 1698 MM pH TH i, IR ARG, pH MU, AWK 0 Th e 1A A A 4E
eI B T DA N AR TR U ) A & N S B pH JH iR . AHF ST COD 5 BODs 2 i3 1E A
5%, {H KA COD &K 5% m T H AR KW, BOD, it 8 94 B 84K S i i, e 32 2 R 7 K
W oML, DL EANRBNFREYFEE WD SR, E BRI BODs 53 A9 1 i v
R KRG SR (AR 0E, 2012), AW BODs 5 0 2 %3 IEMH I, [k /K BODs i & K & i =
H W3 /NI REE RN — E RE BE I 0 T i A R T 52 P R S VR e AR 3 R s e, AR BILTE SE K
BOD; i & i FEF s 10 PR AR 28 5 BODs 2 W 35 7 AH OC, 3 B K2 Al K B P /KO &l o 97 3
JREWEEE 2 M ALK FAEB S IR, B AR A LA RE R I N I A
Fi(Butleretal, 1979), FJEAE, T3 BOD K EH N, HHEMAEEL,

NH;-N. NO;-N A NO;-N/& = V. ¥ /T 52 g 35k e B v &5 M ) 2 B2 (Rl 7 . X EF (2012) SR8
SRRIKRRICEERKIENEARE R RERETRE S, EARANEARERBHET,
HAPNH NG TAKL AR, X 5K 5% NH-NS F RS RENSES 3, JFHR
1 A R 5 PO PR B B AL, B = I I R S 9 A2 PO PRSI N T LA K E
o AT E S F7 Eh o0 A 52 B oty St 5 A PR v L o T Sl TR R AR R A, R R
DR A 5% = W3] AR I S i, 3k v 5 50 = S0 VT B 30 s o TE ML U T 9 2 R R R R b Rl s, AR,
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5 0l AUV R T AN [ R R S e TG ML U S IR R R B, R e T M 1Y) S6 sl s T LU B R Hr
JRE KRB e o VU RS . FES BRI E TR A A A BN R AR OC, R H T TRl R
TR Y R A VLA S R RO, R AERA A ML AR e )0 A KA
N, WAL T AT MR, NIREEE. WS N NG N E ) S4 3 £, % T U
MEER S, TIRKEFRLTPHENL SR, B5 QOIS KU LN EFES =, AEKH
RN Z IR R R IR N AT A S5 (202 1D BF 5T R IR EE O R CE AL AL, R IO WL H
FAERKMRBME, FEETLUEE AN A R AT 5w S A K TS (2018) R I VF Ui AR A4 o
FETOHE F5 AT I S e e AR Kb, JESSHIBER R 5 — @ R KA Ui B = 03 30 2 Vi 3 ) P 9
ELHMERE R =0, TUASEBRHAENA, SFa S B AR, MR S4 5l i
HEMEARZFEE RS THIARERB T ERERIC. S6ui st MR EMAHE, TTHLEZIK
EIRVERI, AN IR E AR, S EOZ UK B R TR AR T, X 1 A A 2R
DL FEER SR RRIEE L A, KREFU AL G IR — D 4ERE T %0k s e AL Ve b
(JTIR%E, 2013)

33 MBBRHFREESKIMERFHEEMESH

331 REFHEG KL AFREEFHXELSHT

BEFLAY 1L R AR 5 WK A B R 7 BRI R EAR K, XF 6. S 5 7% 3L S /K M 85 R 1 1 A2 4 e B2
& B CEIUR 55, 20025 77 55 5, 2006, X1 F 55, 2015, [RIAR J9ix B2 A AE 3 AN /KA A 40 A B =F B2

PR 508 ¥ AR R A T 3K S4 3l 25, P KT S2. S3. S4 i i, R A A& NH-N,
NO; -N 2 NO;, -NJiii 2 ¥ B 5 24 [7] B 5 (% H. PO, -PJii & & BEAIK T [F B~ {8 . 7E 6k = EHLE 77 Eh i),
HA R A VLE 7= Y W ¥ ik A BB B2 25 ( Dissolved Organic Phosphorus, DOP) % ¥ fi# A H1 i B
( Dissolved Organic Nitrogen, DOND §& /7 B 4) Fl At 35 14 15 LA™ 2 ( Butler et al, 1979);  Yamamoto %5 (2017)
AN N IR R IR REE CHLA . OBk =, AR HBRME R AR. BREHR. KRR
W 5 200 A TARE LA OHLBEuL i, FTRE S PR R B A SR M HAVE R R A K %
FESF K IR A B 2, Pk A COD Jit &Kk B B B T =y, COD X AE A A A fli & 7K 4k v A WL o2 o &3k
FE % /B4R bR, Uk BT 7K B K A A LA o B R R v T A K, R ERR S 0 9 L
B2 1 32 2 A

I TR A (20200 N K IRYUR BEXT 0. S S AR Uk, HL bt 9 10T ] 1 2 {2 A5 oK R B AG Y8 7 T
TR I e FEL D TR S5 A b AL R R o A 9 R Uk 1 I B K B LA T 51 R AR R I R & P —
12 R 1 = ) = K (A e S )l P =i B 17 N N il RN [ 7 ) 2 A B 8l
(Hartman et al, 2014) ; A8 50 =F /K3 0 3% 38 & T HAR K, FKRABEFKIE 0 BZEFMK, HZ “&
WO R Cqivb” g XEEm, Bk Z, SHWAETEAK, BUE-PEKIERE B E, X2
KRS 8~ K A 3= B 3G i = EL R R s (H RDA HEJF (B 6) AR ILA oK IREIUAE ¥ 5 S B A 1,
FEFE RS A K R R B ARAK, KA POk SRR, Rk, 0 B E R KL & N FEL
) i R J2 AR B B A2 oK P EILAS 5~ K S A0 25 B 2 1) 3 2 LA

ST R 5 NH -N IR 25 A 5¢, ST, S6 wh i Y NH -NJJ i B2 46 28 B v, e Hh NHG-N &
W FE d5 v (1) S6 sl mURG 7K AT P K S8 R A e, 3 AN /KO B STl s KA S6 B fUAR T I
P FE ) N A — KA B Al AR AR . NH-NJT 2R A s R R T IR A K, HmkAE
NH; -N X 2 THU 37 K 8 B A — 52 1 85 4 ] (Cooper et al, 2016; T & & %5, 2018; Liu et al, 2021) . H#E S1.
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S6 il s NH,-N ¥ & AT 8 O 2 % A T T Qe A K3 A 3 — @ I sE R, SEOZEE = WS 2
IR AR
332 REBEFEI RS AKEE FHXELIN

VUG 2 H RS U 2 B A DG, WK T 32 BEAS AR TE S6 Ul pi, %l AR K I POL P & IR 4 4F it
&, SFIKIAPO, -PJit &K B2 3 AN /K IS A HoIF AR KBV 45 2 H % . 1X 55 Rodriguez-gomez %5 (2021) Xf
k2 HiEEdKEE R, mPOT-P/KIEH A 745 — 5. Okolodkov %5 (2016) #F 58 & 31l
VU 5 2 FH 8 5 76 52 7 BEVE b & Wil s 10 iy (4 2= 10 AD 5 R ARE, B B 2002 4 2 406
A SR Y BF VS 5 B 0 B W VU T TR A N . R R K 0 M T LA K, A2 R K R
SAHX AR OAHLEBE S IR 2h R IR UK, TUG 2 AL R KK S6 b i 0. =ik
PUARE S R R BT, M2 M A REHE. Wik, &0, mENLEBEE R R EIRE LN
W2 A K EEIRKE R, w0 AR T oL U S I 0 IR B X Y A 22 F i s e T IR 3

BIEHFES 6. SEIEMIR, 95% K12 )5 F B A0 T kb K I S6 3l i, %0k 5 0 4 28 i A [H]
Wik, HAS/KI S B2 KT HA&AKIM . Aissaoui 4 (2014) 55 Ben-gharbia %5 (2016) WF L K B, %
7 J& 1 R 35 J5 R 85 (P, lima) 5 0 F1 S 2 IE A 5% Thomas 25 (2020) 1 3 #F 78 & BB H7 A 518 7 FH i
TR RAETERFERNSAEZT, B eI 12 IR ST S PR 1 3& N BE ) 5 R,
P VR A K0T R S U [ M B v, LR U S IR R R A s 1 2K 3 Tk 38 G o K 4 i = R R
A KRN EE, 2013) . X5 AW 5012 5 F 5 RDA HEF B 7 A R AE 45 AL, 46 000 12 SR 368 49 A7
W GHAKES 0. &S, EmEABE RN,

4 & i

AW U 0 = W UL R RO K SRR T R R R, RS S AR R T
BT U R B A S L Z TR AR A, AR R AR .

S AL E T S B 13 BT JE S0 B, FEBABONRE; ZHRHAMELKEERS,
BEHEH R R KR fe s JREIH A 25 B0, HEERIE R EEFEEM 86.5%; L H # k] Fh 3k
GO, HERSFELFERL/NR: M2, ZWSTEBEFRTEMEEE. FERE, K
T AL 55 T

S VST ORI B R R A R ) EOKIR . R BRUREE . VMR S R AR R KA
W sh WY & 2 Ta) b 32 B T LR 7 B 20 A1 S B P Sty o B R e, T R R R AR Y
R s [ — 3l AN RDK SR SR B DR 7 e sh B, Ho ST ufi s A S6 ot il %% 7K 30 855 D) 7 5 L A ol o 22
L PN

IR PR 7 v £ R S R B B SO R, IHAN R A E D B 5K LR AR R
IEHRME, TMUEREE IR Eh M IEAR R VER L B35, T HAMTARE S HEEBFMRE — % MRk,
ML REE I7 Ehot M v i P B B AR A B R R, Aa R E KRS KRKIUEE. U
W2 S I AR U], S SRR BRI BONE Y], LR E RS 2 B
TR AN SR OB ), R R A R BB BT

AHEFTAR e DUIE R R AE 3 AN KR 2850 2B ARSI O B ok ] XS i a9, 45 & 0 i 3
I U 95% 43 AT T Ak 7K H S6 3l 5 18 Ji RN = K A 55 — R A AR DU 16 2 FR S n DL AR, 4 ¥ TE
] ¥ 38 51 5 A W 01 7K S T 000 5 A AP 7 R B AN OK ER LG 8 DA R A AR F I 3 51 A R T A
FKH AR B A 2 — 2R T 0 B3 5 e 00 g
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Abstract: In order to understand the distribution of planktonic dinoflagellate in the coastal waters of Sanya Bay and its relationship
with water environmental factors, samples of both planktonic dinoflagellate and water environment in the coastal waters of Sanya
Bay were collected and investigated during the dry season (April), wet season (July) and normal season (November) in 2022 during
dry season (April), wet season (July) and normal season (November). The results of sample analysis showed that, 50 species of
dinoflagellates were identified in 5 orders, 13 families and 17 genera, including 25 species of red tide dinoflagellates, of which 13
species were toxic. There were 10 dominant dinoflagellates in the water of seasons, of which 9 were red tide dinoflagellates and 5
were toxic red tide dinoflagellates. The most dominant species of dinoflagellates were Karenia sp., Peridinium quadridentatum and
Heterocapsa circularisquama in dry season, wet season and normal season, respectively. The fluctuations of water environment
factors at the same location in the different water seasons were small, and the concentrations of inorganic nitrogen and phosphorus
were high at both ends of the Sanya Bay and low at central Sanya Bay. Spearman correlation analysis showed that, NH,™-N, NO;-N
and NO, -N were the main driving factors affecting the community structure of planktonic dinoflagellate in the coastal waters of
Sanya Bay. The results of RDA analysis showed that, the distribution of dominant red tide dinoflagellate in the coastal waters of
Sanya Bay was significantly correlated with water temperature, salinity, inorganic nitrogen and phosphorus content.In general, the
planktonic dinoflagellates, especially the dominant red tide dinoflagellates, responded most closely to inorganic nitrogen and
phosphorus nutrients. In general, results of this study could be used as a supplement to the statistical data on the distribution of
planktonic dinoflagellate species in Sanya Bay, and provide basic data for both analyzing the correlation between dinoflagellate
species and water environmental factors and monitoring the risk of red tide in this sea area.
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