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Succession of dominant phytoplankton species in spring 2002 at

Dapeng’Ao Cove, Daya Bay

WEI1 Gui—FE‘&ng y WANG Zha{}—Ding"z » LIAN Jian—Shengl‘z (1. Martne Biology Research Station
at Daya Bay.» Chinese Academy of Sciences,Shenzhen 518121, China; 2. South China Sea Institute of Oceanography,
Chinese Academy of Sciences, Guangzhou 510301, China). Acta Ecologica Sinica ., 2003,23(11).2285~2292.

Abstract . Dapeng’Ac, a small cove at the southwest of Daya Bay in Guangdong Province of China is an area
covering about 14 km? at an average water depth of 5 m with well-developed mariculture of fish and
shellfish. From April 28 to May 27 2002, a 30-day continuous observation was carried out in the cove to
investigate the succession of dominant phytoplankton species. Water samples were taken from the surface
and bottom layers of 3 sites in Dapeng’Ao cove at about 9 a. m. daily, Physico-chemical factors were
measured in sity (e. g. water temperature, dissolved oxygen) or analyzed in the laboratory of Marine
Biology Research Station at Daya Bay within an hour after sampling (e. g. pH, salinity , ammonia, nitrite,
nitrate, phosphate, silicate, chlorophyll-a). Phytoplankton was fixed with Lugol’s solution in situ, and
dominant species were identified and their cell numbers were enumerated. In this continuous observation,
it found that diatoms dominated (about 98. 9% of total phytoplankton cells) in the waters, Skeletonema
costatum, Nitzschia delicatissima, and Chaetoceros sp. were the dominant species. Skel. costatum was the

leading species from April 28 to May 22 whileas Nitz. delicatissima took the leading role after May 22,

resulting in a phytoplankton succession.
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Using Principal Component Analysis (PCA ) method, the most important five components account for
78 % of data information. Multiple regression method was used to elucidate the relationship among those
dominant species and their contribution to the principal components (represented by the physico-chemical
factors). based upon the correlation coefficients between the dominant phytoplankton species and the main
principal components (p<(0.01), and to develop a succession model for the dominant phytoplankton
species in Dapeng’Aoc cove in spring. The model shows that Skel. costatum has competitive relationship
with Nitz. delicatissima and the most important physico-chemical factors that are closely related to the
growth of diatom-dominated phytoplankton community are temperature, dissolved oxygen. ammonia.
nitrite, phosphate and silicate; salinity, nitrate, and the ratio of nitrate to phosphate also influenced the
growth of Skel. costatum. During the period of investigation, the most significant environment change was
rainfall, which resulted in a decrease of salinity and an increase of nitrogenous nutrients in water column.
and such an environment change promotes the growth of Skel. costatum. Along with phytoplankton
growth, the nutrients (N. P, and Si) were exhausted gradually and could not further maintain the
population growth of Skel. costatum and its density declined, which relieved the competition pressure for
Nitz, delicatissina and it grew rapidly thereafter. The environment change (rainfall) occurring during the
period of phytoplankton succession illustrated clearly how dominant species changed from Skel. costatum to
Nitz. delicatissima in the succession process.
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Fig. 1 Sampling sites in Dapeng’Ac cove of Daya Bay
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Table 1 Mean, minimum and maximum of dominant species at 3 sites of Dapeng’Ao Cove

Y 1 8 34 site 1 28 Yk site 2 3/ Y site 3
Phytoplankton 4 &2 '3 22 K #= R
(L0%ell /L) Surface Bottom Surface Botiom Surface Bottom
Sl 3 A 3946. 7 3526. 6 5545. 3 4461. 9 5420. 7 4369. 6
(59.7~14128.8) (70.8~14486.7)  (37.1~15900)  (32.4~17158. 8) (22.0~21902.0) (19.3~12384.7)
EHBERC 465. 4 600. 2 061. 7 967, 7 858. 8 815. 7
(0~2572.0) (0~3746.7) (2.0~6611. 8) (0~5730.0) (0~4972.1) (0~4208.7)
MERY 469.9 485. 8 631. 1 612. 6 539. 6 735. 2
(1. 9~1754. 6) (0~2526.7) (0.7~3333.3)  (4.2~2451.1)  (5.3~1843. D) (0~6180. 8)
T 157.3 180. 3 220. 3 207.5 185. 8 196. 2
{0~1547.5) (0~1521. 2) (0~ 1446. 2) (0~1548. 9) (0~1217.7) (0~1151. 7
ERC 5357, 1 5188. 9 7784. 5 6876. 3 7450. 2 6516. 3
(166. 3~17699.4) (192.0~19553.3) (218.2~19093.1) ¢210.6~18243.1) (195.3~26503.3) (257.3~15775.0)
8 & 2.7 15, 2 36. 9 36. 9 61.7 42.6
{0~135.0) (0~52.9) {2.7~109. 8) (2. 7~114.0) (2. 7~140, 0) (2. 7~100.0)
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Fig. 3 Density of four dominant species at site 2 of Dapeng’Ao Cove during April 28 to May 27 2002
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Table 2 mean. minimum and maximum of physico-chemical factors at 3 sites of Dapeng’Ao Cove

_— 1% 4k Site 1 2% ¥k Site 2 3% ¥ Site 3
Factors xk2 K2 xE2 i = Rz EE
Surface Bottom Surface Bottom Surface Bottom
. 27.5 27. 4 27. 4 97, 4 27.8 97.5
(25.2~29.0)  (25.1~28.8)  (25.2~28.8) (25. 2~528. 5) (25.1~28.9) (25. 1~28. 5)
’ 8. 00 8. 07 8. 06 8.12 8. 10 8.13
P (7. 00~8. 27) (7. 9] ~8. 28) (7.30~8.31)  (7.99~8.31}  (7.49~8.35) (7. 94~8. 27>
s 32. 576 32. 981 32. 601 33.019 32. 551 32. 893
(29. 500~33. 676) (30. 673~ 34.998) (28. 254~33. 746) (30. 215~33. 769) (28.821~33. 764} (30. 485~33.773)
86. 0 85, 4 103. 7 95. | 104. 2 101. 6
a ]
DO sat (%) (58.8~120.8)  (57.2~122.4)  (84.1~122.9)  (79.0~124.8)  (88.9~123.5)  (83.0~120.3)
3. 66 4.17 2. 04 ]. 83 1. 88 143
NHi(pmol/L) o o 15 56)  (0.06~13.66) (0, 00~7.03)  (0.00~6.04)  (0.00~12.78)  (0.00~5. 84)
0. 28 0.22 0.19 0.15 0.22 0.17
NOz(pmol/L) o hr1.08)  €0.06~0.62)  (0.02~0.87) (0.04~0.42) 0. 02~0. 76) (0. 02~0. 49)
2. 26 1.27 1. 75 0. 86 1. 37 0. 75
NOslpmal/LY 0 o0 1= 1) €0.00~5.13)  (0.00~15.55)  {0.00~4.74) (0. 00~12.52) (0. DO~3. 76
0. 43 0. 49 0. 20 0, 22 0. 24 0. 22
PO Gumol/LY 0 homa 11 (0. 00~ 2. 88) (0. 00~1. 09) (0. 00~1. 32) (0. 00~0. 97) (0. 00~0. 86)
SO Camol/L) 24,43 24,10 22,54 21. 39 24. 41 20. 86
3t (5.48~60.71)  (5.00~49.76)  (3.57~50.24)  (5.95~65.00)  (4.52~100.24)  (4.05~44.05)
Chlea (/L) 5. 56 5. 38 6. 31 5.91 §. 45 5. 44
atve (1.51~15.35)  (1.78~13.97)  (1.24~12.92)  (1.80~12.40)  (1.31~18.22) (1. 68~0. 94)
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prin2 = —0.44T7 — 0.26 pH + 0.11 § — 0. 37
DOsat + 0.30 NH,+ 0.31 NO,+ 0.11 NO;+ 0.41
PO, + 0. 40 Si0Q;— 0. 20 Si0; /PO, + 0. 02 NO,;/PO, —
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PO, + 0. 04 SiO;— 0. 33 SiO; /PO, — 0. 07 NO, /PO + _2.00%2805-02 0510 05-18 05-26
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HFEZAMESBEFHEEE 6), X 4 EEMRMNLE KR prin2 FIE R, B EE R T.PO,,
S0, . DOsat [NO,; ,NH, Mf?ﬁ%_ﬁﬂﬁqﬂﬁfl'ﬁ'%ﬁ&ﬁi%ﬁE?&?ﬁ prinl (S§.NG, NO; \NO; /PO, )} i prin3
(DOsat .NHO U R EB S RN T FEN LHBLME T 2 prin2 BB 5 E 2 2 B R RA 7= F
EHEAERNER WA ERNESREFE prin2 5b. 4 H prind MEBELEOER B THAR
BES R EREO0. 192 . BERERBHFLXMXR A BFEPL>0 05), Hit A MM AR AP,

Prin 3 Prin |
0.29 0.23 -0.56 -0.30 0.23
Y 0.42 v 0.44 vy
HRAREE [ > REBEE > mE&
Skel. costatum 0.41 Nigz. delicatissima 0.49 Choetocerosp.
# % Root MSE(0.746) &2 Root MSE(0.739) {#2 Root MSE(0.759)

B6 KEXAMREFFHAPRAFHARETERN

Fig. 6 Succession model of dominant phytoplankton species at Dapeng’Ao cove, Daya Bay, in spring 2002

HERBHETRHY RZEM 2 EOT. PHELAR RP=04638G=1DXB[RHLR R'=0.4681= 1D
FAEX R!=0.4397 (n=112) for each dominant specie, the R? value and the number are as follows: Skel.

costatum RE= 0. 4638 (n=112); Nitz. delicatissima R*=0.4681 (n=112); Chaetoceros sp. R*= 0. 4397 (n

=112)
HRBEBESN HTFRBMORBHENRBEEEES 2 HBG A 16~22 HYBFIHERG H 23

~27 B, E . & £ 4 7 X 0 B A ] P9 @0 A8 L ELEE Y TR T 4R 5 BT IR

Moprin2 B LA ETEREEFHRR K prin2 M EHAPRAFHEXOERERER TR T,
DOsat | # ,PO,.Si0; .NO, .NH, TS ZMAMEKLE DML BREABANTIREADE K FUHE
o 1 1 3% 26 2 $E £k (PO, . Si0; .NO,  NH, ), 38178 7k o 7 W8 340 A B (DOsat ) R 8 , it prin2 #0157 H 8P
MESFEELRFZAMER, prin2 EE 2 HBETHRES EE I HBAERMERE XRETRHE.ZX5#
W HE Yy 40 B b 26 00 A K RUSE AR I, A Prin2 WX SRR SR ML SRR N SRAE A

o B 2 KR T %2 B prin2 ) 7 fEH A 3F A prinl M prin3 §IEFEAI . Prinl X B8 & 01 A 3R
RENE (S) TR, NO; NO; NO/PO, AW HH TR AARMER AERBRKKOE 2 HE.LEH 33.5
FREZ 28. 5, F KB MBIEEAP NO,.NO; & BE NO;/PO, LLEMEFRKEE  KHHAXRLENR
MR M E S 3 Y ER, R b FHE 32. 0 B9k 7 NO; A1 NO, [ ¥R 948 # B A 4 K 3 I 6 T K A1, NOs/
PO, B> BN, A8 TRt B M4 K. B 5P prinl 6% 2 MBLASE 3 BT, EH AR &R
A KRB E . prin3 Xt o A 5 9 A9 4 B R i 400 E (DOsat) 185 38 (NHO BRI 4 K R
prin3 ZE%5 3 M EXFEME (E 5), BB P B RMBEK,

A EARHEBREERZ AR - HESXRAEEARRS N —0.42 M—0.41) R H RN
GEINMBHARSIRH BRTEESERNERES MR LA, 5B — 8B Rt kW
MR ARNER . BEEREESE TR ER-TELMIRE.

HERB T 2% prin2 MW sh, %28 prinl IR, JETHT R ,prinl 5 3BT RE.WH T M EX
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