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1.1 BECEREMRE (el SRS
WHK(108°45'15.44" ~ 108°48'31.197E; 19°24'13.26" ~ A
19°26'21.38"N) L & 12 MJHA LG 7, T 2018 4F Er W e
7 A9 HHEAT 2 MIIRAYIAT . AP Al 07 ol HwW2
BRI 1. SR RS % G A ko A
) (GB12763.9—2007) , J-45 4 iR FE 125 5 b 1 341 W3 e
FRIEFIK SCIRER . HWW1-2 _
12 SEREMWDTEEBEHLARSH WY .
0 7 8 A i 87 0 UL KL pHU AL R BE VA i
WSR EUIERUKE (R 1), REEEY A eI A
B 303 °C. KRS 28.9 °C; Bk ZE AR T By Fig. 1 The sketch map of sampling stations in Haiwei Bay
28.8 °C, /K1 26.8 C. &by pH HE R TR, 30 7.5~ 7.8, FkFHy 8.1 ~82, LT
R T EZE, BN 2112, B3 20.93., hEFEFR S TS, 20 AU, H A Z T
Pk, A VHIE 5.63 mg L, AR AT & 5 R 6.56 mg' L,
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Tab. 1 Environmental parameters of seawater in Haiwei Bay in 2018

HWW2-1

i IR/ TR/ °C Hi G EREY% W #E/ (mg- L) K /m
Sampling Temperature  Water temperature pH Conductivity  Salinity Dissolved oxygen Depth of
station =} 778 = 778 2 K B2 ® B -4 778 water
1-1 31 28 28.2 26.5 75 82 21.1 208 33 3.0 4.09 6.4 3.0
1-2 29 28 28.1 26 76 81 212 214 34 31 5.70 6.6 8.6
1-3 29 28 28.5 26.5 76 82 21.1 212 35 32 6.14 7.0 16.8
2-1 32 29.5 29 27 75 82 209 211 32 3.0 430 6.5 32
2-2 31 30 29.1 27 76 82 21 213 34 31 5.41 7.5 8.3
2-3 29 27 28.9 26.5 76 82 21.1 213 35 32 6.29 6.2 15.0
3-1 32 30 29.1 275 76 8 20.8 20.7 32 28 5.16 5.0 4.0
3-2 31 30 29 27.5 75 82 209 212 32 31 5.83 6.8 8.5
3-3 28 27 28.8 26 76 81 21 215 35 3.1 6.47 6.1 18.0
4-1 33 30 29.8 28 76 81 205209 3.0 3.1 5.67 6.2 4.0
4-2 33 31 29.7 28 76 82 205207 31 3.1 5.90 7.4 12.5
4-3 28 26.5 29.1 25.5 7.8 82 21 213 335 32 6.60 7.1 16.0

1.3 KBS HAEZE #HOBHETHEMIE)(GB 17378.7—2007) W YA J& 7R AR Y1 V8 A5 10 B0 E TR 7%
FE . F R EK TR 2737 A 9 R (K 140 em, B ET P42 37 em, I TEIAR 0.1 m?) B, 36 9 5 o JiE—3%
T FL I A P S T o, B MR N 5% BEm R IR WRAR S, B 0.1 mL 35086 2 T HEUHE
o, FEESE AR T A AR, THEOM i O34

1.4 EIFEYEREEREBITMN AL Shannon-Wiener ZHEMEFEE(H) | Pielou 5] BEFE%(J) . 1
PE (V) A5 FEHR A (@) WP D VR S A R R A T o0 M TR AN

Y = Pix fi,
K, Pi=ni/N, ni N5 1 FIOAMERECE; N 23RR O AMAELG £ A i B R P E>0.02 A FP
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FANE IR L ThE
Shannon-Wiener ZFEPEFEEC( H ) THE A X UTTF ),
s

H' == P/log2P;,
i=1

U, H>3.0 FUAESTRRE R 2<H'<3.0 H—fi; 1<H'<2.0 N#5; H'<1.0 At
Pielou Y2 EFEE( J NI AKX Qe
J=H'/Hmax,
A, Pi=ni/N; Hmax=1og,S, NI K EFEMFEE ni HEE i FhAMEECR; N 23R g MRS fi e
B BT %; S R PER PR I B RAC

Margalef = £ S HE 4 1594 20 9,
d=(S-1)/logxN,

K, d FoRFE BAREG S Rk I SR IELG N R IR AL

1.5 KEMERSH KB SIFED R RAE, 2% QR A MG ) (GB12763.9—2007), 432 R4
JEIRA, B4 LKGAFT 4 °C, RAEIGH 2 RIFIRIA TR TR E o IS 75 DR3900 240K it
RSO A AT KA Sl A R R . UL ASPRER L. AR ER ZURT COD & i, ELARHREHL IR
UERHIEAT o TEMERERR SR 7 B A I A 7 i k4R B /0 e 6 7R (FHZDZHS0035) o /K46 45 pm LR 1Y
Whatman JE T8, JEAR L A7 AR M) 28 TR B A< B, RS-0 E 2R R a B9 &, M4 R a 84
PRI VF WA LB i, BB, D)3 BH VR WA ) A W b s o SR Canoco 5.0 SR/ PR AT ) 1
HSEAER T 2R EREHEA AT 20 (PR A FIAA B AR Y 280 1g(Xr 1) it . it dixt
N34T (DCA) S5 3R R 5. FKZE 4 AHEFF 3l b iR B BEEU(E 43 512 0.17 ~ 0.60 i1 0.43 ~ 0.88, fx K{E
>0, W BRI T AR A HE T ik, PR TR AR ) 5 P R 1 S R A BB TUAR /0T (RDA) .

2 SZR59H

210 RIFEMIMEER B ENUCRERRE S I IR 31T 119 B, BRI IR LE E T
WEAEY 301 114 Fh o o, BEEE TR 2405050 102 Fh AT 92 Fh, 5 77 WA 9 B R 280 85.71% Al
80.70%; H:k Ky FEET T, AR M A8 HY 13 FhoFn 18 Fb, (5 B ANZEEH 10.93% 1 15.79%; 5 4h,
WS E 4 Bl e o B RREE) 3.36%, 45 il Ao A DLIE] 2 SRR 2R R A PR AR A A 2 2
DIRERR 32, k2, 5 2 i bl b, BRI HF i S s ADGT 0, T RE SR ir T RE

22 FIEFHEMZBEST  ERKPIZEMTR A TEL b, kR0 R s T A RS, S IS
BT i B N RV Y 98.39%, BRI AE#E (5 69.65% . H MUK 12 /R sl 0 17 IWeAE 1 1) 240
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it (o7 40 28 B 2 LA ek 2 (11 3) o

23 FiFEMNEM  UERIEE h LR E, IURE20.02 AR IR LR . B2
JA AT ], PR T A LR AT 7 Mo R e st A Bk SRS IUESIE B ME Rk | RIS E
W, MTBBER . ERME BENOIERE M B BE (R 2); HrPHesE M B WA 1 L8R, TE3E o 0.388, 4y
W 2.39x10° 4>m (3K 2) o FRZEJA 8], IR B LR PP 3L 10 7, 20 B HEEE M B, JF
B, FIATE, ERMATE. ABEE. LRETE, SRAE . SNBSS, DUTRER., R
TR (R 2) . REHE NS | R, AR 0.202, FIIANMIE N 0.11x10° 4>m (K 2)., JiEHE
BB IS BRI B i i IS AE U RS AR M R I A L3RRk

&2 2018 FEFEREIEMIDGHIZIFENN LM
Tab. 2 Dominant species of phytoplankton in Haiwei Bay in 2018

Bk A PEEE £ SN I iz
Sampling season Dominant species Averageécil dei131s1ty/ Percentage.oftotal Frequency /% Dominance
(x10°1>m™) cell density /%

Tk fh B 2.39 38.78 100 0.388
EREEVES A0 1.36 22.13 100 0.221
PIE s 0.31 5.07 100 0.051

RS VeSS 0.29 4.69 100 0.047
MBS 0.29 4.65 100 0.047
BB 0.21 3.34 100 0.033
FUIEHE A B 0.16 2.53 100 0.025
WEHE 0.11 20.24 100 0.202
FIC ML 0.06 10.38 100 0.104
Jiest B 0.06 11.32 75 0.085
MBS 0.05 9.03 83.3 0.075
IRIHUZETE e 0.02 3.22 100 0.032

k2
75 SR AT 0.02 3.29 91.67 0.03
IR A B 0.02 2.48 91.67 0.023
DR B 0.02 241 91.67 0.022
ZE B B 0.02 2.40 91.67 0.022
T EE 0.02 2.26 91.67 0.021

24 ZHMEH. NOBSEEEER S45RGE )XY, BRI R D IEEIEIEY 1) 2R BOR Y
SIEESEYE SR 3.27 A1 0.56. £ 5 EEEGUEIAE 4.88 ~ 5.57 Z 0], FHR 5.30, BKEIZIEEIRIAEY)
B ZREPEFE ORI S B4 o 4.19 A1 0.76., F & FEIRBCERITE 4.75 ~ 6.03 Z[u], F¥Hh 5.52
2.5 EEZEHMHLEEUKERR S SHEREIEE 12 4w AR iR AR AR WAHEA
K, COD. {EVEREFRER FAINT 43 a il f T TRZIN . 255 (1] 4) R, &S A B0 B A & 2 A b3 —
2, FEACEIAME 5.74 mg- L R TR 5.08 mg L', AlBREh & & & ME RS IR 6 AL & = L #k
PRI A8 A T B o AR, BRI AT i A AN R AN o BRI EBE T AR RRER I 4 28 a (1) & i
¥rE T EEAUK, (H COD & & B BATR E TREMTX .
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Tab. 3 Diversity, evenness and richness of phytoplankton in Haiwei Bay in 2018

ZHAETREL Ko R PR

i Shannon-Wiener diversity index Pielou evenness index Margelef richness index
Sampling station o * " * o *
1-1 3.59 3.58 0.64 0.61 5.49 4.75
1-2 3.09 4.20 0.52 0.74 5.23 4.97
1-3 3.60 4.64 0.61 0.80 5.51 5.33
2-1 3.21 3.79 0.57 0.71 5.14 4.81
2-2 3.41 438 0.57 0.78 5.25 5.23
2-3 3.62 3.91 0.60 0.70 5.48 5.33
3-1 3.19 4.18 0.56 0.87 4.88 6.03
3-2 3.56 4.29 0.59 0.78 5.32 5.16
3-3 3.30 431 0.56 0.77 5.57 5.25
4-1 232 4.55 0.39 0.80 5.17 5.24
4-2 3.29 428 0.54 0.75 5.29 5.43
4-3 3.11 4.16 0.51 0.79 5.24 5.52
FHIE 3.27 4.19 0.56 0.76 5.30 5.52

26 RFEYEEEMSTMERTFHARR BRI IFIFEY 555 H T RDA 5-Hras R RH Gk 4),
5 7B YR B AN HE Sl R AR AR 23 91 R 0.549 F1 0.220, 2HHEREE T 76.81% HIMIRN S5 B BRZEMTIX
AT HEF SRR 2390 0.276 F1 0.206, RFUHRE T 48.21% MR ARLIE S . PIBATR A T
il S5 A HE T S 2 8] A 6 R B KT 0.95, Bt WL T MRl S EREE 2 R E AR .

FIH AT AR TR IS N7, EEFATREAZ R, 13 MR T A 3 SRR T 1k
B2t FLIA R i 2K, 3 R TG M RERR SR (Si0,) (F=3.6, P=0.014), WK A (NO,-N) (F=3.3, P=0.046) fll
MA(TN) (F=3.1, P=0.05); BKZEALIR A L5 R, L pH iA % 18 E KV (F=2.2, P=0.034) . $iHAIX 4 4
IS5 R 1 S S I B2 VS VR A R S5 A Y R LR IR T

TR S5 AR T RDA HEF ERIZRB (E S), FRIFHY R B2 eSS 3 IR, H Ry
PRI UHERE f1 B B 59220 i S5 58 M RE R £E . NS %, COD MUKIREIEASE, 5WAEEA. &
A SRR R DG, SOUIEEE M B VA AR RN S S RORE DG, Ly 6 MBI 5 2 AR HE
A e v W i e U S A U gk | HERE L PN IV 3 R SR TR AR i A S R I T IR 26 R 5 e A B
o, B T S [CARE S M-I A B i SR A G . IS Bl MR G4 3 5 W AHIRE: . COD ML §%
ERAE, SHAEH FRIEAHC, & S B0 5 Bl A5 B 2 A COC R . RRERIF I I
PP 55T R F RS R A B BARE, ATk 3 28, 55 1 RO R FOR BSR4 5, 22X YRS
pH. IS4 SRS R L IEMXE KR, 5 COD, R, MW, B AR L S A6
Fo BRI AR IR BRA, 5 pH., WA B3R AR M COD 2 IEMHXKER, 5k
BB B RAAEEEREE R TR, 5 3 R IE T A B A, IR I S A
PR RS5 2 MR, 5 pH. IFfA . % iAEM COD 2 RAMKEKR, SEE. Buk. BA.
AARATEERERRER S IE AR R
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Fig. 4 Sea water quality parameters in Haiwei Bay in 2018

*k4 BEITFHFEMSHEREFH RDA SHER
Tab.4 Redundancy analysis (RDA) of phytoplankton and environmental factors in Haiwei Bay

BBV R I/ %

N Ny HERHE
G YIFh—IEEAH G Percentage of cumulative variables BEFIE FﬁﬁSum(i?;l fiy
i Axis Pseudo-canonical YR EE YIFAEAHICH Sum ofall .
Eigenvalue . . . . . canonical
correlation Explained variation Explained fitted  eigenvalues .
. . . eigenvalues
(cumulative) variation (cumulative)
il 0.549 0.999 8 54.85 55.24
g% fih2 0.220 0.999 5 76.81 77.35 1 0.9
h3 0.151 0.999 7 91.91 92.56 '
ha 0.029 0.953 9 94.81 95.48
i 0.276 0.999 8 27.63 28.90
e Liiip) 0.206 0.992 3 48.21 50.43 . 0.96
3 0.189 0.9810 67.14 70.23 '

fh4 0.102 0.9823 77.34 80.89
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i

BHAR I 11: ZAR PR B 12: T TR IE; 13: RBUZE IR 14: RIS, 15: 32/ VR, 16: T RARE #E; 17: 1
BEJLIN 3 18: P30 A B 19: 2R EE; 20 J7 IR BBE. b RREEIFIAY) S IR A T HEFF I8 b 1 SR R 2: gkt
BB 3: BRI 4: ATBHIE; 5: A FHATHE; 6: RFIBIZZILBE; 7: FRILA B3 8: DR B#E; 9: ERMA T 10 F
TR BB 11 SEARMAE M 12: 20T SR 5 13: NUMIBRIE s 14 35 SR AR 38 15: vh i 2% s 16: MOMROR A8 17: TR0 38
18: SUIRHT A BE; 19: 2780 JRHE; 20: BORFHEBE .

Fig. 5 RDA biplot of phytoplankton and environmental factors in Haiwei Bay in summer (a) and autumn (b)

TN: total nitrogen; TP: total phosphorus; NO,-N: nitrite; NO3-N: nitrate; NH,-N: ammonia nitrogen; COD: chemical oxygen
demand; SiOy: active silicate; T: temperature; WT: water temperature; S: salinity; DO: dissolved oxygen; Cond: conductivity. In
the RDA biplot of phytoplankton and environment factors in summer 1, Chaetoceros curvisetus; 2, Pseudo-nitzschia
delicatissima; 3, Bellerochea orologicalis Stosch; 4, Pseudo-nitzschia pungens; 5, Chaetoceros sp.; 6, Rhizosolenia styliformis;
7, Chaetoceros pseudocurvisetus; 8, Thalassiosira subtilis; 9, Chaetoceros decipiens; 10, Skeletonema costatum; 11, Anabaena
variabilis; 12, Bacillaria paradoxa Gmelin; 13, Lauderia annulata Cleve; 14, Rhizosolenia crassispina Schroder;
15, Thalassionema nitzschioides var. parva; 16, Rhizosolenia stolterfothii Peragallo; 17, Guinardia flaccida (Castracane)
Peragallo; 18, Chaetoceros laevis Leuduger-Formorel; 19, Thalassionema nitzschioides; 20, Chaetoceros lorenzianus. Among
the RDA biplot of phytoplankton and environment factor in autumn: 1, Trichodesmium sp.; 2, Chaetoceros curvisetus;
3, Thalassionema nitzschioides; 4, Chaetoceros sp.; 5, Bacteriastrum varians; 6, Pseudo-nitzschia pungens; 7, Chaetoceros
decipiens; 8, Trichodesmium hildebrandtii; 9, Chaetoceros affinis, 10, Chaetoceros laevis Leuduger-Formorel; 11, Rhizosolenia
styliformis; 12, Trichodesmium erythraeum; 13, Climacodium biconcavum; 14, Bacillaria paradoxa Gmelin; 15, Skeletonema
costatum; 16, Ceratium fusus; 17, Coscinodiscus sp.; 18, Ceratium furca; 19, Anabaena variabilis; 20, Navicula membranacea.

3 ¥ i

T S RK R 2 X6} 1A i 0 V6 2 VS AT S VA S A ) TR SRR A T T R A, SR BRI 110 A, R
DR Ry =B, HR A H 8 R0 0 8, X5 7 A P VT AL A o 2 A A 4 SRR AR BRK R 2 v 1 4 B
5 LA A 3 98.4% il 69.7%, Sh LRSS . ERIRAIE], BRuG A7 3-1 A1 4-1 b, 5 B 40 i
BE 5 HAE IR 3 29.3%, M 2 ERRE, W B AR R RO B B L 12 A e S IR R g bk
R[] S0 2, H L R B i O R M L AT R Y B ) B LA AR R R R e R R A0 A ) E R A
., el RIS EKIR S T AR B S K, T B0 e A0 i % T F i, O EE 2 TR JSHt.

B 7R RS AT 7 MR, s M B A | AR, O B RIZE I e st
BTN IR RS, b BT D B WL A 2R P AR 27 (e R S A R A B ) IR ke IR R
%, FEWTEHE AR B B 0 40 I =5 BN R AT DR AR, (HBESE A B B g AR N, AR R B, AR AR K
RE B IR, B AL I 10 APOL SRl FOhes 1| RAFON R BHE, HERAM G
W12 A, TP B W A 1 RIS IR Y SRR BT 3, WA R ECR T 0.3, F
BERBORT 5, BN RIETHIF YIRS 2R, BRE AR e,
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KR SRR, BA BRI A TP A R L T PERERRER A2/ 3R a IS i TR,
HREFR A AR TS, MR AR T R, AW IR Y R AL 8 57
JUER, MK A E IR 0 I, BERY & BT e ERE B AV AR IS . A DTFEERI, BRIV E SR TR & i
ZAh, B PR AL | U HURIERE UG v I S RE R R PR AR 0] 5 3R 2k B e, DT S AL )
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AL R (COD) HURKZE 1, COD S RAE K AA LTS5 G — I H 24545, COD g R MR IRZ A L
Wi e, 1l I IR e A K o FURK A 22, (H IR AK P = (R K A 5 FEL 5K T 2R b o
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IEASG . REMEOTE R A KRAR R B Z A TR, 7EADTIE W 75 1 AR ) A 1 A BR A
To CAWIFERV R IR I P SR ) S B DA O R ER LR S ™ Bk i e 5 7 i A
W) =2 B R PSR K ) pHLo 6T 22T G0 B VL 100 g /1 3R R I Y 56 1 10 37 D A A i e v, R
pH J& 7 IEAH I RE T S5 A A E 2 e PR 7090 e mT AL, Y R P PR rh 8 R AR A pH YR AL S5
PRI RS AL 1 T2 T

it FEVS VA A RS Z K AR AR R 2, PRI AR M BE IR T 3 5, ELIE R v TR 2, i
N 2 IR 5 —T5, KB N, P e R S kR s TR A BAE TR 5K O TR
TR K B E IR B R, DAL, I it R v i DA 1 T K RS, DR e v 0 A 3R

SE

(1] 380, BERESR, BRIERR. T AR AN RIS I Y PR 5 MR IR 0 LA o T LT ) VPR BRI B2, 2017, 36(1): 61 — 65.

(2] EHLEE, 5hR A, VL E. RN R AR ML SO s R 9 L] M 3R A2, 2019, 38(1): 146 — 152.

(3] 25882, HEUHE, 4. BRI REE R AL [T]. ol Bl=#idk R, 2018, 39(4): 9 — 18.

(4] X, XI5% =, RIER, 55, VST 7 i A Bk 2R W RV A M RIS AR AE (0] W PEIRBERL 2, 2016, 35(4): 564 — 570.

(5] FWAFe, e, A, . 28 B U2 Wk W I BREVE 45 M AiE (0] TR R, 2016, 40(5): 66 — 75.

(6] FhE:Z:, XUVEIL, PhPEHE, S5, 3 M V5 17 U HE 90 B VK 405 7 5 IR B IR 7 19 i 2 AR AR RR AR T 5T (0] W EE IR B Rl 2#, 2017,

36(5): 662 — 669.
[7] SREZANE, 27, SRR, 45 . RHEE R i R IAAE M B EVE S5 A0 RRAE [T YR T 41, 2016, 6: 53 — 59.
(8] %, PIINHE, 224, 5. B AT 7 1 3 00 R U7 I A A A v 5 A R E B G5 A58 R R A DG PR [T 1o P v 22
i, 2019, 38(2): 252 — 265.

(9] Bi4%, BRI, FHise, S5 F B0 2007—2017 AE TR K S50 M 2 RE AR (0], s EEREE AN, 2018, 34(6): 137 — 148.

[10] wmi A &, TTAEE, BITT, & FERKIT OISR ISR Y g B S R (1] i, 2018, 37(4): 430 — 439.

[11] %5 b, Xk, BAEAR, 55, AR Y BEE S5 F R e BT [T PE ROl 244R, 2018, 31(12): 2715 - 2722.

[12] BESEBE, MR, TR, 45, =1 TS IF I RIS 450 SIRBE N T RO C R 0F9e L] MvERREERl 2, 2017, 36(1): 70 — 75.

[13] FEWEAE, F4HF, %, %, B HEFIFIFEDFEE S L SR TR (1], R KE2AR, 2018, 27(4):
522 - 530.

[14] 3EmN, #froe, BHe. RIS E | L TRIFERE S5 SR R 1 (1] R4k g, 2019, 37(2): 284 — 293.

(151 XUk, #hmd, IR, 5. T AL R IS 30 5 i VR U A A B v 45 40 S R B ARRAE (3] S5 R85 A 241, 2019, 25(5):
1091 — 1098.

[16] i, 4% I8, SEMN, 5. BRVT D 5 U R VR 25 A0 Ak (3] B K = Rk2%, 2017, 13(4): 26 — 33.

[17] Ze4eah, s, B2, 5. 2012 5 ZERg 1 PO U ER R V7 WA M E YA 4544 (0] TR EE2#A0E9E, 2014, 32(3): 87 — 96.

(18] BEVK, FNEE, 20808, 2014 42 B 2L TR A REE 4548 [T V7E244R, 2016, 38(4): 54 — 65.

(191 JGHA, NI4T, BEFSTN, 5. WIRKET VDR ) g 3k W RV UAAR A B T R AE B S IR IR T 56 & (0. B FHZAEZS 2840, 2013,
24(12): 3553 — 3560.

[20] BRZ5%, 2448 VM S AT TS TR I Y R S5 A6 P9 [T U2+ R, 2019, 25(2/3): 103 — 112.

(21] MG, BRHT, JE5eg, & 1R BT PR I R TR A S RS B a1z (7] a2 B 2441, 2016, 7(2): 177 — 184,

[22] F—&, $B45>%, BETh, . TR S LD OMRTR WA A R I8 4544 BRSOt R 438 L) /K BRI, 2018, 34(2): 102 - 110.

(23] TE®, NVE, BEvK. & E 2200 P00 E AR 5 0], V224, 2016, 38(4): 84 — 94,

(24] T B¥. H&ifF, ARG AR RS e A o S 25 43045 (D). 75 5 TP ENEEE K%, 2009.


https://doi.org/10.12111/j.mes20190122
https://doi.org/10.11759/hykx20151203002
https://doi.org/10.3969/J.ISSN.2095-4972.2019.02.013
https://doi.org/10.3969/J.ISSN.2095-4972.2019.02.013
https://doi.org/10.11840/j.issn.1001-6392.2018.04.009
https://doi.org/10.12024/jsou.20170802123
https://doi.org/10.3969/j.issn.1671-6647.2019.02.012
https://doi.org/10.19675/j.cnki.1006-687x.2018.12053
https://doi.org/10.3969/j.issn.2095-0780.2017.04.004
https://doi.org/10.3969/j.issn.1001-909X.2014.03.012
https://doi.org/10.3880/j.issn.1004-6933.2018.02.16
https://doi.org/10.12111/j.mes20190122
https://doi.org/10.11759/hykx20151203002
https://doi.org/10.3969/J.ISSN.2095-4972.2019.02.013
https://doi.org/10.3969/J.ISSN.2095-4972.2019.02.013
https://doi.org/10.11840/j.issn.1001-6392.2018.04.009
https://doi.org/10.12024/jsou.20170802123
https://doi.org/10.3969/j.issn.1671-6647.2019.02.012
https://doi.org/10.19675/j.cnki.1006-687x.2018.12053
https://doi.org/10.3969/j.issn.2095-0780.2017.04.004
https://doi.org/10.3969/j.issn.1001-909X.2014.03.012
https://doi.org/10.3880/j.issn.1004-6933.2018.02.16

H3M 2RV AR 55 I I R U R A R G ) K ) 1 2 265

[25] HRfgHE, A3, Al 45, 2004—2015 4F B ZiiEys L 25 Wit X R IR A (UAFST 7] . MR, 2018, 40(1): 115 — 128,

[26] ZE2T K, PRARAS. VIR A AL S 2A ST R R (00, S 1 1Rl (L ARBRARR), 2019, 58(1): 1 — 10.

[27] #84r, Wi setm, M Eek, S8, VT 10 DARS I3 0 2 PR A R T R e S S IR B 56 2R (0] b A9, 2016, 38(1):
56— 66.

(28] WRFELL. JETF/KCRAR M BB R A BV 3 S SR s K AR AL i R A 5 (D] BT BT K2%, 2012.

(291 ThadtsHr, FRIRIE, 2521, 5. SEMTE TP U A AL (] VI TRAm 4, 2002(4): 63 — 67.

(301 A% RIS R HEE V5 7K 8 3Rk i Ak B R A PRI A ) (520 (D] . YL, ) 2RI HERE, 2016.

A Survey of Phytoplankton Community Structure and Seawater

Quality in the Seawaters near Haiwei Bay, Hainan Province

LI Yajun, WANG Xianming, CHENG Xiansong, WEI Mengzhi,
LI Jiangyue, ZHU Weiju, DENG Xiaodong

(The Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences/ Hainan Key Laboratory for Research and
Utilization of Functional Components of Marine Bioresources, Haikou, Hainan 571101, China)

Abstract: Haiwei Bay is one of the important fishing ports in Hainan Province. Phytoplanton and sea water
were sampled in 12 sampling stations in the seawaters near Haiwei Bay in July (summer) and September
(autumn), 2018 to analyze the structure of phytoplankton community and the quality of seawater which had
important effects on fishery resources. The results showed that there were a total number of 119 species of
phytoplankton identified in July, and a total number of 114 species identified in September, in which diatoms
and dinoflagellates were predominant in the species composition and the cell abundance. There were 7 and 10
dominant species in July and September, respectively. Interestingly, Chaetoceros curvisetus, Chaetoceros sp
and Pseudo-nitzschia pungens were dominant both in July and September. The average cell density was
6.15x10° cells'm™ in July, which was 10 times more than that in September. The seawaters in Haiwei Bay was
rich in phytoplankton species. The average Shannon-Wiener diversity index, Pielou evenness index and
Margalef diversity index were 5.3, 3.27, 0.56 in July, respectively, and 5.52, 4.19, 0.76 in September,
respectively. All these indexes showed that the ecological environment in the seawaters was good. The
redundancy analysis showed that the phytoplankton were positively significantly correlated with reactive
silicate and total nitrogen, and negatively significantly with nitrite in July, while the main factor affecting the
phytoplankton was pH in September, indicating that the main environmental factors for phytoplankton were
silicate, total nitrogen and pH in the seawaters. The results showed the structure of phytoplankton community

in Haiwei Bay was closely correlated with the seawater nutrients.
Keywords: Haiwei Bay; phytoplankton; community structure; dominant species; RDA analysis
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