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Analysis of Nutrient and Phytoplankton Community during Phaeocystis
globosa Bloom Near Weizhou Island, China

SU Xinying, CHEN Bo, YA Hanzheng, ZHU Donglin, ZHANG Rongcan®, QIN Xianling"

(Guangxi Key Laboratory of Marine Environmental Science, Guangxi Academy of Sciences, Nanning 530007, China)

Abstract: Phaeocystis globosa is a common harmful algal bloom species in the Beibu Gulf in recent years. As
one of the areas with high frequency harmful algal blooms in Guangxi coast, there are seldom study on the P,
globosa blooms in Weizhou Island. In order to investigate the status of nutrient and the effects of P. globosa
blooms on phytoplankton community near Weizhou Island, a sampling survey was conducted on the area of P
globosa bloom occurred around Weizhou Island in late March 2017. The results showed that dissolved organic
phosphorus (DOP) content had significantly positive correlation with the cell and colony density of P. globosa
during the bloom. The bloom was mainly affected by the dissolved inorganic nitrogen (DIN), the ratio of DIN to
dissolved inorganic phosphate (DIN/DIP) were lower than 10 in many stations, while the ratio of dissolved
silicate to DIN (DSi/DIN) were higher than 1, indicated that nitrogen limitation existed in these areas. Nitrogen
limitation was thought to be a major factor during the bloom’s demise. There were 58 species in 4 phyla of phyto-
plankton identified in the survey area. The maximum abundance of P. globosa reached 1.04 x 10® cells/L, accounted

for 98.28% of total phytoplankton. There was a significantly negative correlation between the abundance of P,
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globosa and the species diversity index. In addition, under nutrient deficient condition, species of diatoms with

chainlike structure which were beneficial to the formation of P. globosa colony had relatively greater abundance.

Key words: Weizhou Island; Phaeocystis globosa; Harmful algae bloom; Nutrient; Diatom
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SN FL, R EREAR Bt i e R, PRI
(1085 TR 0 B 1% T ARV e A ) o 45 W 1) S
TR B B AR b T s RO Hd

1 MRLRN 714

1.1 3R E

AT 2017 4F 3 A 23 HIES, RIE X
BRI AR B 8 40 A I3 B RN 20 A REAE , SR 13
At g (B 1) BUZ/KFEIIREE . ERFE . IR R (DO)
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B 1000 mL 7KF: FH&-FHa70I [ E T 58 S i,
F TR NPT I R AN & FE . Hod, 2R



% 6 W

PR AR JE SRR AR T e B R R b IR B S R L B 865

-
————

21°

20°

i08°
1 R 4

Fig. 1 Maps showing sampling stations in the sea area near Weizhou Island
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Table 1 Environmental physical and chemical factors in the study area

21°04'48"
e
21°02'24"
21°00'00"
o A A
“na D2 B3
20°57'36

109°04'12"  109°06'36"  109°09'00"

PIRETEAL RS 1
2 RN

2.1 BRI RE TR AR

K 1AE 2 AFELR T ) ARHE . T X
IR 1 8(22.540.5) °C, 5 7 B AT 4R b 7 ) 4
s FE TS R BRI B (B 20 A). EREF N
32.6+0.2, S ILTUIL n) 7R B a1 1) 43 A a2 (B 2:
B). pH 5% fif%(DO)F IE 73 1l (8.26+0.10)FH
(10.92+0.36) mg/L (£ 1).

SKFEIAE] DIN “F-347°4(4.62+2.28) umol/L, F5i%
BT B A X B, EH R ) S s 9 (B 2: E)
DIP & 8-V %1°5(0.44+0.24) umol/L, i KAl HIAE
MBI (K 2: F). BERRER(SiOs* ) F I N(5.80+
1.74) umol/L, BT, &&EME(E 2: G). DOP
“F451°8(0.49+0.20) umol/L, 7 1A 7 sk ph b A =
T35 i 2 ARG 5 (1 2: H) . DIN/DIP AR (R
2), PN 13.03+8.74, & X Ik Z Nl /N T 10,
SiOs2/DIN “F1 5 1.75+1.58, BN [X 38k #1351 K
T 1. SiO:*/DIP “F¥JN 16.76+9.18.

K7 Temp Sal H DO DIN DIP SiOs> DOP Chl a

Factor (C) p (mg/L) (umol/L) (umol/L) (umol/L) (umol/L) (ug/L)
Yl Range 21.7~232 32.1~329 7.99~837  10.40~11.61 1.18~8.58  0.19~0.98 3.31~8.58 0.26~0.71 1.29~19.71
“F¥) Mean 22.5+0.50 32.6+0.20 8.26+0.10 10.92+£0.36  4.62+0.28  0.44+0.24 5.80+1.74 0.49+0.20 4.63+5.38

Temp: ¥ 5%; Sal: #:/%; DO: R4 DIN: ERTEHLE; DIP: ¥ ETCHLEE, SiOs> FERREL; DOP: ARG HLEE; Chla: M4EK a. F[H

Temp: Temperature; Sal: Salinity; DO: Dissolved oxygen; DIN: Dissolved inorganic nitrogen; DIP: Dissolved inorganic phosphate; SiO;>: Silicate; DOP:

Dissolved organic phosphorus; Chl a: Chlorophyll a. The same below
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B 2 BB FAAE A: IRE(C); B: #hE

; C: pH; D: DO; E: DIN (umol/L); F: DIP (umol/L); G : SiO3*~

(umol/L); H: DOP (umol/L).

Fig. 2 Distribution characteristics of environmental factors. A: Temperature (°C); B: Salinity; C: pH; D: Dissolved oxygen; E: DIN (umol/L); F: DIP (umol/L);

G: SiO5> (umol/L); H: DOP (umol/L).

2.2 BRICERZEBE AR e R YR 78 20 A%

AR A, 52 XK A LB SR AR
PR, RAERZ/KFEIHEIE G B SR 3t
Yoo ] REEEN]. FHED]. WEWEITL 407 58
FhIERIEREAI(FR 3) o BRI AR BRI A U 2 (1) M — 1L
%ﬂ% RHAFL()A 0.98, JERTEL N 4x103~1.78x

03 cells/L, 4R Z5 N 2.34 x 100~1.04 x 108 cells/L,
ﬂiﬁ/ﬁ% S 2 MO BE TR A ) . A R R T
98.28%. 4525 a 7 1.29~19.71 ug/L, ¥4 4.63 ug/L
(1), KUl AR 2 PR SN 0.01~1.29
(GR 4), Bk L BRIUAR FEE e 4 5% B S AR B 5
2R3 a REFH KK R(E=0.94, P<0.01), 59
P2 PR B B A G R (1=-0.97, P<0.01).

ARV BRBRUARIE B AL, T SR 20 55 BE K,

AN PR BT 1.59%, JCH & TR A A B (Chaeto-
ceros socialis) FZI3HZE K B (Pseudonitzschia deli-
catissima) XN G4 K (Lauderia annulata) .

2.3 TLRSER

FERTEARIESE . ARG, RS, &
A AR B A S BE AT HEY , AR 5 — B ME D 0.30,
IEFETUR 7T HT(RDA) . ARHE /B W] 539 4 A X (K]
3), I[X: RDA1<0, RDA2>0; II[X : RDA1>0, RDA2>
0; IIX: RDA1<0, RDA2<0; IV[X: RDA1>0,
RDA2<0. FAIFITIIIX R 3R T AR 2 40 ff 25 52 % 3
A, BR DOP. SiOs> 4h, H4xBRI &AL
ATV X [ DIN ¥ & FIAIIX, H4h, TRITX K
DIN/DIP % 54 £ 7 i (1 40 ff 3 P52 FR 4R N

2 i L EHLE TR ER A
Table 2 Inorganic nutrient ratio of stations
¥l 2 Station
H 7% Nutrient salt
A2 Bl B2 B3 Cl Cc2 D1 D2 El E2 Pl P2

DIN/DIP 12.40  22.96 26.58 9.31 432 28.19 5.30 9.59 8.76 5.73 12.71 20.96 2.59
Si0;%/DIN 2.15 0.56 1.00 1.47 1.04 1.28 0.91 0.83 1.29 3.60 1.37 0.91 6.34
SiO;%/DIP 2670  12.79 26.57 13.65 4.49 35.97 4.80 7.96 11.29 20.66 17.48 19.13 16.40

WA ILE 1. FIE

Distribution of stations see Figure 1. The same below
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Table 3 Phytoplankton species and distribution

il & ¥l 25 Station
Phylum Algae

Al A2 Bl B2 B3 Cl1 C2 DI D2 EI E2 Pl P2

S I FRICAZFEFE Phaeocystis globosa +
Chrysophyta NEJIREHEEE Dictyocha fibula -
Ei%]‘j ) WG4 K#E Lauderia annulata +
Bacillatiophyta WIKZEL#E Nitzschia lovenziana -
B HZELE N. closterium -
ENIETWE N. panduriformis - -+ - - - - - - _ - _

KIZILHEE N. longissima - - - - + _ _ _ _ _ + + _

+ o+ o+ o+ o+
+

+ o+ o+ o+ o+
+

+ o+ o+ o+ o+
+

¥ Pleurosigma spp. - - - - - - - - - +
MRS #E Mastogloia rostrata - -+ o+ - - -+ -4 -
FIGWLIE Thalassionema nitzschioides - - - - - - + + - + +
FEF5IFEE Eunotogramma debile - -+ - - - - - - - + - -
WiIKJLNTE#E Guinardia striata - - -+ + - + - - - +
EHILNE Cruinardia flaccida -+ -+ o+ + - - - - - _
BTGB Bellerochea orologicalis - - - -+ - - - - - - -
ML # Rhizosolenia spp. - - - - - - -+ - _ _ _ n
FAREHE R alata - - - + - - - - _ _ _ _ _
RAFNUZETLEE Pseudo-nitzschia pungens -+ - -+ - - - - - - -
KIS P delicatissima o+ o+ o+ + + o+ o+ o+ + o+ +
B %% Skeletonema spp. + - - + - + + + 4+ - - + -

RILLLTERTTi# Coscinodiscus + - - - - - - - _ _ _ _
marginato-lineatus

R BUNAEE Cyclotella striata - - - - - - -+ - - - - _
[ 7% Coscinodiscus spp. - - - - + - - - - _ _ _
Ai IRXUZHEE Ditylum brightwellii -+ - -+ - - - - - o+ -
AR Odontella regia - - - + - - - - _ _ + _
Wakt#: Fragilaria sp. - - - - - - _ -y
FYEYUREFE Leptocylindrus danicus + - - + - - - + 4+ - + - -
EHF#E Synedra spp. + o+ - - - + - - 4

IRKSHETE B Bacilaria paxillifera - + - - - - - - - - - - -
JEARZ ¥ Meuniera membranacea + o+ -+ o+ - -+ o+ - + - -
ARGV Biddulphia sinensis - - - - - - + - - - + - _
/NEEFFEE Bacteriastrum seticulosa - - - - - - - - - - _
IR EE B, minus - - -+ - - + o+ - _

%R BE B. hyalinum -+ o+ +
EEFEAT I B. delicatulum - - - +
WM TEEE Chaetoceros lorenzianus + + + - +
b fE#H C borealis - - - - +
YGIRAEEE C vanheurckii - - - + -
K fAEH C. denticulata - - - - +
PR EEE C pelagicus - - - - - - - - 4 _ _ _ _
[ EE C. teres - - - - + _ _ _ _ _ _ n _
JHEEMEHE C. decipiens + + - + + -
RLEMTEE C socialis + o+ o+ o+ + +
WEMEE C peruvianus - - - - - - _
TEEEM B C. curvisetus + - + + + + +
RIKAEHE C astracanei - - - - - - -
EHMERE C subsecundus - - + - + + +
ENEEME#E C. indicum - - -+ + - -
FIIHTEHE C. debilis - - -+ 4 -

I+
|
|

+ o+ o+ o+
|
|

+ + + + o+
+
+
+
|
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4J:3% (Continued)
il b ¥k 55 Station
Phylum Algae Al A2 Bl B2 B3 ClI (C2 DI D2 El E2 Pl P2
T MEfMEH C. laciniosus - - - + - + - - - + - -
Bacillatiophyta AT EEE C. compressus - - - + + o+ - - -+ +
T XCRABE Ceratium furca -4 - - - - _ - _
Dinophyta WA C. fusus - - - - - - _ _ _ _ _
HIEIE L Prorocentrum micans - - - + - - -4 - + - .
TN EE P minimum - - - - - - _ _
=R R EE P triestinum - -+ + + - 4 i
JRZ B ¥ Prorocentrum spp. - - - - - - _ _ _
HERBTREE Scrippsiella trochoidea - - - - -+ 4 - _ _ _
HIRINEE Gonyaulax verior + - - - - - - - . _ _
WIGEE Noctiluca scientillans - + - + + + + + - + + +
W] IR TEE Trichodesmium erythraeum - - - + - - - - - - -
Cyanophyta

+ B - REEH

+: Identified; —: Unidentified.

R 4 TS ROV R (cells /L) R RN 2 BE 4R B ()

Table 4 Species abundance (cells /L) of phytoplankton community and species diversity index (H")

b 5 417 Chrysophyta fk38 ] Bacillatiophyta ] W )
Stations P glo L. ann P. del C. soc Other Dinophyta Cyanophyta
Al 7.08 x 107 2.70 x 10* 2.50x10* 6.80x10° 1.68x10° 9.00x103 - 0.12
A2 2.92x10° 2.60x10* 2.40x10* 6.71x10° 8.20x 10* 5.30x103 - 1.02
B1 1.89x107 2.00x103 2.40x10* 1.76 x10° 8.10x 10* - - 0.14
B2 1.75x107 1.90x10* 4.80x10* 4.90x10* 1.00x10° 3.00x10° 1.50x10° 0.14
B3 3.80x10° 4.60 x10* 3.40x10* 9.70 x 10* 3.61x10° 3.50x10* - 1.24
Cl 1.09 x 107 1.00 x 10* 3.10x10* 4.30x10* 6.85x10* 430x10° - 0.16
C2 1.38x107 1.20x10* 3.10x10* 4.80x10* 1.04x10° 9.80x10° - 0.16
D1 4.20x10° 1.15x10* 1.60 > 10* 7.20x10* 1.31x10° 9.50x103 - 0.50
D2 6.30%10° 4.00x10* 2.50x10* 7.30x10* 1.36x10° 1.40x10* - 0.40
El 1.04x108 1.00 x 10* 2.40x10* 2.16x10* 1.79 x10* - 1.00x10° 0.01
E2 2.34x10° 2.00x10* 3.40x10* 2.90x10* 1.10x10° 7.00x 103 - 0.92
P1 7.40 % 10° 1.80x10* 2.40x10* 2.71x10° 7.93 x10* 4.15%10° - 0.40
P2 9.86x10° 2.14x10* 2.60x10* 3.14x10* 7.35x10* 6.70x10° - 0.17

P. glo: FRIVARIEHE; L. ann: ELERHE,; P del: RIIMZETLH; C. soc: RAEMTBH. TH

P. glo: Phaeocystis globosa; L. ann: Lauderia annulata; P. del: Pseudo-nitzschia delicatissima; C. soc: Chaetoceros socialis. The same below

MIVIX i, 15 SiOs* /), R TIX 2 A XKk
= DIN/DIP LU AR ¥ %8, HB A 82 KR A Bk,
1B Si0s* & &R K.

Gk AR LY, DOP. SiOs* HERTEERJE R
P (tpop=0.81, P<0.01; tsio;2-=0.69, P<0.05)
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