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Study on the ecological characteristics of phytoplankton
in an off-season high efficient and ecological culture pond
of short neck clam Ruditapes philippinarum
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ABSTRACT The Ruditapes philippinarum high efficient eco-culture in the high-tide area of
reclaimed zone of Putian city, Fujian Province was studied during 2007 ~2008. The average size
of R. philippinarum was 115 ind. /kg, and the average production was 6 247.5 kg/ha, show-

ing a 28 % increase in economic return than the traditional culture pattern. The results showed
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that the phytoplankton community was mainly composed of 34 species. The dominant species
were Skeletonema costatum s Prorocentrum sigmoides , Prorocentrum lima , Nitzschiella closte-
rium and Prorocentrum micans. The most dominant one was S. costatum, and the overwhelm-
ing dominance of this species lasted for more than five months. The cell abundance was between
0.02X10*~190 X 10* cells/L in different months. High cell abundance of phytoplankton oc-
curred in November 2007 and March 2008. Low cell abundance of phytoplankton occurred in
January and February 2008. The temperature, transparency, inorganic nitrogen, inorganic
phosphorus, dissolved oxygen, chemical oxygen demand, species diversity values, and index of
phytoplankton evenness were measured and used for analyzing the characteristics of the commu-
nity structure of the phytoplankton in the study area. LLong term use of fertilizers in eutrophic a-
quatic ecosystems had effect on the phytoplankton species composition, leading to the elevation
of species diversity values and the decline of phytoplankton evenness. The dominant species
were remarkable. The dominant species S. costatum, which was the favorite diet of R. philip-
pinarum, increased rapidly, contributing to the increased yield of this clam.
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Table 1  Seeding of off-season culture of R. philippinarum in south pond No. 2 and pond No. 3

PR AR
bRE2 H ] Date . . HE bREE H ] Date : ! HhE
X Juvenile shellfish X Juvenile shellfish
Pond number GE-F-H) o Weight(kg) Pond number F-A-H L Weight(kg)
size(ind. /kg) size(ind. /kg)
W25 [ERCA
2007-08-02 720 2194 2007-07-17 640 2 340
South pond No. 2 South pond No. 3

1.2 ZFHEEYRERESMS

T 2007 4 11 H ~2008 4F 3 HE:H HWIRFE 1 IR 453t i B 3 A RAE AT O3 A7 T 287K 101 BRFE L S 7K T R
AT Al A o)

1.3 FHEEYXREMSKERBTBRENNE
B KR R 52 8 (Winkler) B i 8 (DO) (2=l 1993),
1.4 ZFHEVESNLESNE

FE S A0SR (T8 T TR R B Ak B 2 A U R AT ALV ) (1992) PhAT . P B 48] SR K B8 R
KA R 20 e BIIREZ K 1~1.5 L, FEERE @ BLWE R 5%, F8E % E 10~100 ml, FFHEHY
HEAEZE OLYMPUS(BH-2) 6% B s T % 58 3155

1.5 FHEEYSHEEERYIEBEMRBERHNITE
T FE W) 22 8 PE 48 8 (Shannon-Wiener 1ndex)ﬂ“%:/\gﬁjq
H = ZPlnP P, = N,/N

KA. S SRR R IAN R NN ﬁﬂ‘]/l\ﬁ:’fﬂ(,l\f R T RS B A A R
YIS S BUR ) Pielou B8] AR H TR AR -
J=H'/InS
A, H'l Shannon-Wiener ZREMEFE . InS R ZREVEHE K00 fc K AE .
PR BEHEBCR F Simpson 3B 48 80, TH R A

D=1— ZP ’
A, ZREAE IR B 2R 1 B (B 35 1 A2 20 5 E’Jfr%’%%ﬁiﬂﬁ{%#(1994)&%7}0ﬁ#(1997)E’Jﬂi
1.6 ok H IR 4L B F B E

I 7 b K R AR PR AT TR VAR B L B AL T HLEE L i (DOY (5 S0k #) . R TR R
JEE T T O K IR A AR L B R A R A B L R IR v 8l (Winkler) 3 0 fff 40 37 G Tt v B TR A T
FEW e BE AR T 0. A5 o YE RS I UK RE ST I A L AT AR GB 17378, 4-2007¢ ¥ 7K W I AR 7 )55 4 3K 4
K3 ATT R IR 0 o SR FH O TR TR A S v DU TE ML . R PP R I 12 O 30 D 390 %) 9 B 0 T vk T S G L
(ZEfli 1993),
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Fig. 2 Phytoplankton sampling station
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Fig. 1 Station of culture water area of

Houhai Bay in Putian, Fujian
of R. philippinarum culture pond
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Table 2 Harvest of off-season culture of R. philippinarum in south pond No. 2 and No. 3

7 (kg /W38 A% (A4~ / k) WOk B G- -HD 77 it (kg/hm?) i FH B ] (D
M5 Pond number
Yield(kg/pond) Size(ind. /kg) Harvest date Production Culture time
M 2 5 South pond No. 2 7 940 120 2008-04-02 5955 245
™ 3 5t South pond No. 3 8 720 110 2008-03-29 6 540 257

2.2 FHEEYE AR

KU 5 FE AN AT VR ALY 34 R D BEVE 25 B PR 5 R FLMBESK 4 Bl R RERE B0 4 ] 08 0F
U HEL )R 2 SR AR ] S (BRI B B 500 ) 9 208 < v I B 45 88 Skeletonema costatum | M 5 H B Pro-
rocentrum sigmoides \F) B J& B 8 Prorocentrum lima g A W22 ¥ ¥ Nitzschiella closterium | ¥ ¥ )7 B ¥
Prorocentrum micans IR ¥ M ¥ Bacillaria paxilli fera . ¥ LM 1 3 Pleurosigma af fine 1§ 4= BF 5% ¥
Grammatophora marina \JiHEFL W ¥ Pyrocystis fusi formis 28 WP B P10 A 4y B35 R 5% £ 2 /9 L 3
o PRUFAE DS B —  OC IR b i E A A st s R R e 2 (3R 3) 0 AN TR A 4% Tt v i AR 4
i =F 5 AR LTS R g (0. 02~190) X 10° cells/L. 7 2007 4F 11 A K 2008 4F 3 7, %2t K A H 52 0 A1 JR 7
T U AL A R X A S v B B A5 0 Sl B B 190 X101 Jz 130 X 10" cells/ L 4) .1 2 ‘S 3E &
WA A 7 B v R 4% 0 R F) 52101 K 80X 10" cells/L(J& 5) » FE A B 04 A 37 58 b v i 1 4% 98 15 e it Jit o
BN B R (BT 3) o AR 2008 4F 1.2 7, &1t rb 7 W AR 4 200 MO R 2 T R o 2 v B A%k 20 i)
6. 8X10" J 33X10" cells/L(FR 3.3 4), 7E 2008 4 1 JI 2% i 7 Y AL 4 5 2 I 22 M1 vl J B 2 8 4 O = 82
Wk AR (B 3~ 5)
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OIS I A Y ZAEEIEF O 2. 55~2. 93K O,/ 2.3 SARH IR IR A B HEVEVE F O 2. 15
~2. 67, B A Z BEPESE B TR GE M A L A5 M 2RV A 2. 54, & M IR AR ) 2 RV B O TR 2
A 2 RETE TR BB AR AR . TRURAR XS] B AR B O 0. 50~0. 68, -3 {E 0. 59 . 35 55 B A 0 4
I AR Y AR A iR At 5 S R Y 2 2 AN K B AR B I 0. 68~0. 83, F-4{H N 0. 77, L %
JEE 5 MO e B 2 R e A A A TR) 2 (B D 3 B AR AN . 2% i AR ) AT AP A X B AR
IR R R A IR RS R I R R
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Table 3 The major species and cell numbers of phytoplankton
M 2 5 A i 3 R M 3 St AN i = B TS b A0 P o
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HUREH T ( 4£-F ) Sampling time (year-month) HRBEmI] (4F-H ) Sampling time (year-month)
3 R 3 S ARATEUA A7 IR i B R 4 2T A R A% A e A A
S H S A i o R AR Al Fig. 4 Variation of cell numbers of S. costatum in south

Fig.3 Variation of cell numbers of S. costatum pond No. 2 for culture of R. philippinarum

and P. sigmoides in south pond No. 3 for culture

of R. philippinarum
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ABIF G 52 9 500 0 B R ) 95 B AL gy
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AT, 3 20 b R S R A AT T () D A U A

PR 250K . 23 1% 355 BH B2 AR R [ 36
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Fig. 5 Variation of cell numbers of S. costatum in

phytoplankton pond
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Table 4 The variation of Shannon-Wiener, Pielou, and Simpson indices of phytoplankton

% BEHEHE 4K Shannon-Wiener index 14959 JE 48 Piclou index PS5 B4R 2L Simpson index
ID)%H W2EW W3EWw WX W2EW MsHw WKW W2EW M3Ew WK
CGE-1) South pond  South pond Phytoplankton  South pond South pond Phytoplankton  South pond South pond Phytoplankton
No. 2 No. 3 pond No. 2 No. 3 pond No. 2 No. 3 pond
2007-11 2.67 2.38 2.62 0.62 0. 55 0.61 0. 80 0.74 0.75
2007-12 2.43 2.26 2.55 0.56 0.52 0.59 0.79 0.73 0.79
2008-01 2.67 2.53 2.75 0.62 0.59 0. 64 0. 80 0.76 0.81
2008-02 2.59 2.50 2.93 0. 60 0.58 0.68 0.79 0.76 0.83
2008-03 2.31 2.15 2.76 0.54 0.50 0. 64 0.74 0.68 0. 80

BERM A THLELALTEF 1. 87~3. 04 mg/ L. fm {H 1 BUAE 2008 4F 1 . JEAH T8 g A7 9% 5 b 19 T HL A
ALIE RN 0. 13~1. 57 mg/ L. Fe g (B 1 BUTE 2008 4F 3 7, 6 383 v A9 T AL & & J 2 LU SR 22 A S B 7Y
o WM A ICHLBE AL IE [ D 0. 4~0. 8 mg/L. fe i {H HBUAE 2008 4F 1 H o JEHE TG 47 37 i b (9 JC LW A2
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Table 5 The variation of physical and chemical factors in the phytoplankton pond

B 4FE-H (Year-month) P2 1) 4FE-H (Year-month)

Phytoplankton Phytoplankton
pond 2007-11 2007-12 2008-01 2008-02 2008-03 pond 2007-11 2007-12 2008-01 2008-02 2008-03

SHEE (°C ML L

= CC) 19.20 15.19 13.25 1440 17.37  COLBE (me/L) 0.56  0.78  0.79  0.68  0.64
Temperature Inorganic phosphorus
5 ] i
B Cem) 36. 00 39.00 44,00 42.70 37.33 DO (mg/L) 10. 71 8.35 7.3 8.99 9.57
Transparency

THLE (mg/L)

Inorganic nitrogen

F6 FRERFFEHLTEARFHEL

Table 6 The variation of physical and chemical factors in R. philippinarum culture pond

FER Ik 4~ (Year-month) JEHE G A1t 4£-H (Year-month)
R. philippinarum R. philippinarum
pond 2007-11 2007-12 2008-01 2008-02 2008-03 pond 2007-11 2007-12 2008-01 2008-02 2008-03
SHRE (O IR L
i 5 CC) 19. 39 15.53 13.00 14. 33 17. 60 }Lmﬁ(mg/ ) 0.16 0. 30 0. 36 0. 36 0.47
Temperature Inorganic phosphorus
2 I i
& W Cem) 72.40  72.00 75.33 77.67 @ 72.33 DO (mg/L) 9.38 6. 46 7.35 7.74 8. 80
Transparency

THLA (mg/1)

Inorganic nitrogen

GRS 0. 1~0. 5 me/L, fem{H 1 BAE 2008 4F 3 H o %28t v i JCHL B & & 2 LE JE B i A7 FR A i b Y
e o 10 94 288l TE AL 5 B AN ] 0 2 0l O L T AR 0 e A SR BE M TR AL B T SRR A B TR
B2 1Y ¥ R SR (DOD ZZAEE R 7.3~ 12 mg/L, JEHE T2 IR A7 FR A 1t (19 DO ZZ L[ 2 6. 4 ~10. 14
mg/L.2007 4 11 5 2008 4 3 J DO H HL i 8 28 rh i 3 i 480 3 B 2 LU AR R B A7 R B i vh A9
Db T AL [N 78 2 W, 2007 4F 11 H 5 2008 4F 3 H . % 28 -5 JF H 22 0 47 37 58 b o2 W] 3 4 1% . DO
(ELAR N B0 o 3 eSS AR R O PR R AL R BE R . T 2008 4R 1.2 i rh A AL R AR AR RS S R R
A PRIEAE W) F R R

3 g

3.1 FERBFREVHREIZSN

e G AR S IG A IR IR 7E 4~ 6 H B8 . B AP ALAR 1 000 Ki/kg, T AR 10~11 AWk, 25 3 000
~4 500 kg/hm” . i 4% 6. 4 JC/kg. Hak 252 1. 8 Jion/hm?, 2007 AFFEHEIRAF R FARMITH 16 7~8 A%
B B RELRS BOR L IK 600 KL/ kg, TURAR 2~4 H B Ze 08 85 8 P B A% O 9. 86 J0/ kg, 9 1 AE 52 i A1 b I
a7 6 017 kg/hm® e 3ias 2. 3 T30/ hm’ o B 48 SR AR SRR i 284 28 00 - 4L T R B A 01 L RE RS TE AR
TG BT RN T IR R TR B R AT AR .

3.2 FERBRAFREVTEHESHKENZFHEVEKNZIN

U] PR35 FE R B S AT SR SR K R RSE B TR PR ) e e S A RV R R R AR s I AP B R T B, fE
GEAR IR A IR A AR 3, O IR S TR IR (5 A8 VIR RIS AN M) T A R A 2 i A 09 SR SR TR R SR fp 4k
A AR GEBR I ] AL 3 28 5 AR 0 i A A ) — Tt 388 P DR it IES LA DAy A B s A R AR R 1) A R B (R A
T AR 0 X S A A W R £ X 2R B A R R BB R B — RE Y TR AT SN T SR B IR MR . AR T H R
PR SIS T 1 R T RS R R R AR T O T R R A 4 R R A AR R B R AR TR S A
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P it JIE DA VR K 5 R IR e S AR S AERE /N i T B AR R % Rl DRI I OB R B A T s e A
PIAE R s R R . AR 10~12 J eSS N BB, ek AR A s dn fr e w ok [m i
TS i A ML L R A A I B TR S B e AR TR A AT LA R S AR . P K S T A b AT K E S HE A
Fr B M A ] TR AR 45 7 58 1t 86 2 A A BB 4R v 1 R SR DL B SIS A i 2 B2 BN 1 R e R L R
AR R A

B DA A S 00 A IR 7R b 7 30 R 5 AT R R U R TR O R AR B AT R R . R BV IR B K
T U REL ) AR DG 988 2JS v 4 e 2 R ik S U DB M £ 26 DL 2R R 288 9 B 2 FHORE AR W) L i WT LA S O A 1
PRI AR AE— MU B AL TR IR BT (E TR SE 20060 . HLROE PS5, 52 i P 38 200 = 8 AR X A 1

3.3 FEVESEMBAIETH

He W) 22 R A5 HUR 18 58— DX ol A A AACRCRE B9 HH B R 2 L A B VS R MR — A B RN L Tl
WA WA S S YR Z R DI, N A B A A R R . FEf IR fr IR A 5 kA H h 2
FEVESE BGE R 2. 15~2. 93,1900 2. 54, 2 MERPRIG 1 A (1994) $1 1 9 A= 49y 22 4 1k 1 {0 o o 06 1 S A 22
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