$12 %5 51 REEYMER Vol. 12 No. 1
2021 4E 3 H JOURNAL OF TROPICAL BIOLOGY Mar. 2021

XERE: 1674 — 7054(2021)01 — 0033 — 08

FEREMWFHENIZHFACERNIER
121 R X Ak ok 7K 8 B 22 i)

Bk, E R, FEE B A &R,

ER-L ¥ FLE B
(1. B TR: Wre S5 ek B AT R I A Bl E R S SR =, fae JE1] 361102;
2. R KRR Bk, 48 350002)

. R IEEET (Ruditapes philippinarum ) HE DT W0 9 18 B 188 K A= Wit FEAE L, 43 SIAEAE
DUUEEE 0. 3. 6. 10 h 5 RAEF v i A KRR, 43V I G e i b SRS A8 Ak, I /K A% B L JBRI7
Y. MR E a FIHLEF R, 250 BOR: AR IEWEL BT 50 Fhoriiniss, TR T, ST,
WEEET A X HUE AT IR R SRS, & IR AR TE A TAE DU R ) AT B g R, Hoh
MEJE/NABAEIER)S 10 h PR FRET 94.02%, o s T35 R/ & 1 39.97%, M J—Fh i i =28
FFEDLAE Yy R T E AR . [ HE DL A8 o/ R PR il SR T ) 2 i iR il /b, A 4K (a8 kA
W, IR S R T 85.6%, 425 a & T I 72.9%, K% B B9 01 96.7%, TERA SER s i 7-HE DL JE £ Ak
g — e R K.

KRR AREETEIAT AEDL; VRURORE UE A SN

FEDES: S968.3 SCHERARARAD: A

SIFMR: B, Bk, T 46 GEATRIATAE DL XTI 00 I8 et B K Aok Gy &2 (7). $haiy
HEWEAR, 2021, 12(1): 33—40. DOL: 10.15886/j.cnki.rdswxb.2021.01.005

FEHE WA AT (Ruditapes philippinarum ) 23 F B 4 55 3850 DL 2K, PR EESS, AR BB, 40 A YE
7o 2018 4FFR K FR5E DI S = R E ik 14 440 ke, 29 /K IR B2 1Y 71%, Hp SRR =2 K
FEAA VIS EEE AP R R TR E SR G AT A D E A AR R R R, AR AR R 5 AT 90%
Phbo dEAER, fa, iR, DU SR SRR IR I S AR AR A8 SRR X R R TG, 2B = v fa R 7 B = A 1) B 57
AR RENS P B WBOE AR AR, (2 HE S 00 B SR3G B, RIS, T /o DL A O Bt Pl o] ik — 25 1,
AT L) T AR, 3800 T DU i FRIH AL A, A B T b KRR -4, B BRIP40 5488
fio RIS E MR E R X S ARSI FHEDL, (LR DI B3 B R B AT E, MR
BEATIE BB RGO, RS R LR A T A ik, X B AE R IR I B YRR T T 4
Br, ARG R SRR R BB B Yk 2 —U Y, RAIER] TR infr A B m e Bk B
PECL X F AR A ATHE DL (08 B BE R/ Dt — D F 5T . RS SE A A AT HE DL X e R VR e B
TR, X BEEL BT A R ARG | B R HE DL RGs 6 | AR A DL AR R B E 8 X, [AIA, HE DL i & HAT 8%
SR AP UUREAE L, REAEAT RO FRFEK BT . FE PR 450, ZEE A T R IR AFHE DUk
PEIUE B BB SHXT KA K (LR SZ R, 38 2o 25 080 57 FLUE B e, DAHR B AT AR R RAHE UL
TR, fEdE AR S TR IR SR e K e

YisHEA: 2020 - 08 — 07 & e B H#A: 2020 — 12— 08

E&WE.: BRI B ARERTH(CARS-48)

F—1EE: B8 (1997-), %, I TRSEEE SHIERERE 2019 FA 5T 4. E-mail: 22320191151035@stu.xmu.edu.cn
BEEE: BB (1970-), B, Wi+, #UIR %9 TR, 0¥ 58 7 W g 5 s Y3 5 8 #4358 . B-mail: maoyong@

xmu.edu.cn


http://dx.doi.org/10.15886/j.cnki.rdswxb.2021.01.005
http://dx.doi.org/10.15886/j.cnki.rdswxb.2021.01.005
mailto:22320191151035@stu.xmu.edu.cn
mailto:maoyong@&lt;linebreak/&gt;xmu.edu.cn
mailto:maoyong@&lt;linebreak/&gt;xmu.edu.cn

34 AT AW 2 R 2021 4F

1 MRERE

1.1 LWFHESMR AR T 2019 4F 8 HFEMmEA AL B ARl &E A A BRA " 4T, FIH 14~
5000 m’ (MRS M IESE & EAMUGE, AIHENT (K 455 m, 98 3.55 m, & 1.2 m) I HFIERER
FEHEDL . HEK 6: 00 F1 18: 00 [ HE DTS5 & WA AN (1.13 £0.23)x 10* L FARME . FEMR RIS FHE DL 55K
J9(398 + 12)pm, FRFEEE N 1.8x10° A--L, FhBE 19, JEIRIEH, A (29 £ 2)C, KA 1.1 m.
1.2 FIFCEREREMEEDH ARLEAER L 6: 00 A(1.13 £0.23)x 10* L KRGS, 437074 0.
3.6, 10 h HEATHURE, BEANETE S E 3 AR . HART ik FII IR R A I USCHE DL 055 1 il ) 7K
0.5 L, LA 5 mL &7 050 [ 2, 285000 <1 5 B DI3E 48 h J5IR4E 2 50 mL AW AARITF g5 . 7o iR
A1JE 0.1 mL IR WA Y BONE A B 008 T WS4 T e e e T . TR AR ) TR S IR
Bk [10] B AHKCRRUEN, FRIFAEDI LRI AN (DT 2% Y = 0.02 B, %R ED AR, Bdgeit
TE Excel Hift17,

Y =nix* fi/N,
A ni S | P EAAREL i R E AR R IR IIR s N R A S i S A AR
1.3 KERIEFRME M HEHEDIJER 0 h A1 10 h AR FARLL, 7E 6: 00 F 16: 00 SR FH T RAE I E K
BE, JFIE B BIPY AR E a &, B E 3 N EE, ELE 7d. KRB EEFIA Secchi £
D7 5 B VF ) &l B 0.5 L /KR, 28 GF/C fFLUERRTE H =27, TR AR 4 & a & R AN
FEHU R B, B 0.5 L 7KFE, 28 0.45 pum FLARJEARIE H #8285 E1 T .

2 HERE5HH

2.1 GERFRCEMAER R MBI A AIRE SR I E B 50 FEIERGE (R D, SR8 51133 )8, H
Hh fiE # ] ( Bacillariophyta) (5 48%, & 15 J& 24 Fh; Hk J&2 48 ] (Chlorophyta) i 32%, £ 10 J&
16 F; 5% 1] (Cyanophyta) 5 12%, 55 4 J& 6 Fi; b2, #9171 (Euglenophyta) 5 4%, 3t 2 J& 2 i, 43
I"J(Chrysophyta) (i 4%, $t 2 J& 2 Fli, 0 h HE DL F it h fese P 35 24T HG 4388 1)/ NsK i &8 (Chlorella)
MR A%/ NERBE(C. pyrenoidosa) . /NEKEE(C. vulgaris) . #IBI/NEREE(C. ellipsoidea) ; 33 1T# & (Westella)
AREF; W51 24 R (Merismopedia) 41/INF-2435E (M. minima) | T/ NE2488 (M. tenuissima) ; (OEREE R
(Chroococcus ) FT/IMAIKEE (C. minutus) FIEEFET 1/INABEIE (Cyclotella) (G JE/NR 3 (C. meneghiniana)
(%2).
F 1 MWIUEFPEIFEFPE
Tab. 1 Phytoplankton species in the shellfish pond

SKFERT[E]/h Time for sampling

PR FR Species

0 3 6 10
INRBE e/ NERE Cyclotella meneghiniana + + + +
INABIE SFBUNRB Cyclotella striata + +
ISR BRI Cyclotella stelligera + + + +
AraeE PSR Synedra amphicephala + +
FESET] Bacillariophyta ZFRE  FIRER R Nitzschia panduriformis +
Wakrae)s  WarTae Fragilaria sp. +
BEHEE KiEEE Thalassionema longissima + +
NEFHEE MRS Surirella robusta +
NEEHEE RENEEH Surirella tenera + + + +

FIVEE RN Pseudo-nitzchia delicatissima +
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43R 1 Tab. 1 continued

RAEHT[E]/h Time for sampling

A TR Species 0 3 p o
FHE R i B S Navicula placentula +
A s I i S5 Pleurosigma acutum +
FHE S S FHE B Navicula radiosa +
FI IR R ES 2 Nitzschia palea + +
B2 MR ZEIE i Nitzschia amphibia + + +
B2 KL B Nitzschia longissima +
RSN Bacillariophyta k=g XU AR Cerataulina bicornis + + +
AR PRETFT Synedra acusvar + + +
HABE Ak Skeletonema costatum + + + +
e AR e Achanthes brevipes + +
T AT Fragilaria capucina + +
Wa s N R Cymbella gracilis + +
HiEE)E UL B 4 Melosira granulata +
e )R B [ X5 Amphora ovalis +
INERIE R BEZ/NREE  Chiorella pyrenoidosa + + + +
INERIER /BB Chlorella vulgaris + + + +
INEREER I /R Chlorella ellipsoidea + + + +
VY £ =AVUAR B Tetraedron trigonum +
Utpackee AH/NPU Tetraedron pusillum + +
IE3F G151 D 8 Oocystis elliptica + +
e E WA B FE Oocystis lacustris + +
58] Chlorophyta e S {Biijslz:gﬂ%@ Oocystis borgei + + +
Y B E SV B 3 Tetrastrum staurogeniaeforme +
T F5 e Westella sp. + + + +
xR Ihas B Coelastrum microporum +
TR DU AR s Crucigenia tetrapedia +
TR HA 7% Crucigenia rectangularis +
B BIE HRARLHT H Closterium intermedium + +
SoE BT Cosmarium leave +
- E et Micractinium pusillum +
FaBk s TNBE Bk Aphanocapsa delicatissima + + + +
S A /NS Merismopedia minima + + + +
W1 Cyanophyta V2R IV 585 Merismopedia tenuissima + + + +
IR TIMAaTRE Chroococcus minutus + + + +
IR P ke Rk e o Chroococcus tenax + + +
10 B)E BELIE £00 JIE i Anabaena spiroides +
W] Euglenophyta %ﬁ:/fﬁﬁ Eﬁ%%ﬁ%ﬁﬁ Trachelomonas abrupta + +
BRIEJE i qiiiE7 Euglena geniculata + +
48517 Chrysophyta ﬁ?ﬁfﬁ% B A AR Chromulina vallesiaca + +
SRR BERHESEE  Chromulina ovalis + + + +
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&2 0h MIUREMBIFEDNBMEREE
Tab.2 Dominant species and dominance of phytoplankton in the shellfish pond at 0 h

12§ Phylum Hi#Fh Dominant species HE#EE Dominance
HEHAZ/NBREE C. pyrenoidosa 0.04
%317 Chlorophyta /NI C. vulgaris 0.15
WEIE /N C. ellipsoidea 0.03
FHTEE Westella sp. 0.02
Y/ NF258E M. minima 0.04
W] Cyanophyta T/ NEZLEE M. tenuissima 0.02
TUNAIKEE C. minutus 0.08
fi 3] Bacillariophyta Mg Je/NER#E C. meneghiniana 0.08

22 SEHMCERSENEEREYSTL MU E b B PRI Y 2 B B B A i (R

(E1A) o PeRA be 25 1 28 TR i (e P 3 FE B 16.08x107 A4~ -L, & ME 5 3 h, P F s =
4.72x10" A>-L7 Il T 70.67%; B 6 h, “FYIFREEFE R 2.65%10" AL M5 10 h, P FE R
34.59%, %2 1.73x107 4~-L7' HR4EE 1A FE 1C AT, 251 120052 32 B 4947 BH S RRAIG, Horp i)
TR R AR 2, BARIRE 10 h [FIRZE 6.98x107 4L, IEJEiL 89.72%, H HAEW S ALY E by
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Fig. 1 Changes of phytoplankton in the shellfish pond
(A) Cell density; (B) Biomass; (C) Proportion of cell density; (D) Proportion of biomass; The total means the sum of the
abundance or biomass of phytoplankton of each class in Fig.1-A and Fig.1-B.
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LU 48.70% FEARZE 44.75%; HUCRMESEN T FHERERE R 3.48x107 4L, RN 88.56%, i HLH 24.18%
ARG EE 24.76%; W BT TP ERERREE 3.17<107 AL, BN 87.96%, Ho i L HY 22.29% FHi & 26.33%.

HE DU 77 o AR R T T RNZREE ] I AR Wi AR 28 i R AR LI (P 1B 181 1D) o #5005 0 h FRFE It P45
ISETRIF WO B2 AR ) K B 65.650 mg- L', S 3 h P2 AR Py il jg % 20.016 mg L, #0056,
10 h P ¥ A W4 BIREAR 2 10742, 4.888 mg-L "o FLr ik I 1P 34 28 i W B e, ) e 11
36.623 mg-L', I MEJE 10 h J5FEZE 3.209 mg L', Hig/b T 33.415 mg L, (5 il 3594 9 i S /b i
14 54.99%, (HAEHESE SAEY i P i A7 LU 57.28% THisi 2 65.01%; HUCHERETT, 10 h P A=yt S
T 21.648 mg-L', FEEE 2 M R 9 5 R 32.77% FFRARZE 27.08%. el ] BT, & TR0
A=y I
23 FFCEEMENS  TERRIE 0 ~ 10 h, HEDUEF M D4 R BN IO N R LR Y
A BT, AR A i i (% 3), Hoh Ay it AR AU BOR RO S b 28 T BAU SR Rk e T RO JE /N A
(Cyclotella meneghiniana) ; 231 1/ /NEKE (Chlorella vulgaris) . 142 INHEEE (Oocystis lacustris) . H15R B
FE W (Oocystis elliptica) ; W ¥ BT/ B BR 3 ( Chroococcus minutus) ; #1351 B F Sk B 41 3 ( Trachelo-
monas abrupta) % . HEJE /N A Y& DRIIR Y 25.831 mg L' [EEEHMS 10 h J511 1.545 mg-L™,
T 24286 mg-L !, HEEE T RS 72.68%, FLUR Rk B AT A B i R/ NER B

*3 ATHEHIUEE P EHNEEIEYE
Tab.3 Mean biomass of phytoplankton in the shellfish pond during survey
MRS 10 LN P2 4 )4/ (mg- L)

eSS R T54 Mean biomass after feeding
Species Scientific name 0h 3h 6h 10h
M JE /IR Cyclotella meneghiniana 25.831 8.610 5.961 1.545
SBUNR R Cyclotella striata 1.113 - 0.159
HE/NREE Cyclotella stelligera 1.413 0.883 0.177 0.530
PSR EHAT Synedra amphicephala - 0.033 - 0.033
FRIREETR i Nitzschia panduriformis 0.164 - -
JaAT 5 Fragilaria sp. 0.341 - -
KL Thalassionema longissima 0.020 - 0.016
RLH RS 5E Surirella robusta 0.660 - -
FEIREE B Surirella tenera 1.155 0.495 0.825 0.165
FIMEEEHE  Pseudo-nitzchia delicatissima - - 0.495
J R AR i Navicula placentula 0.069 - -

REET ] Bacillariophyta i PR Pleurosigma acutum 0.294 - -
U Navicula radiosa 0.082 - -
eS| A Nitzschia palea 0.009 0.002 -
BRI Nitzschia amphibia 0.016 0.025 - 0.016
K i Nitzschia longissima 0.018 - -
WLFA F Cerataulina bicornis 1.908 0.035 - 0.024
IRETFT i Synedra acusvar 0.766 0.459 - 0.153
i 2R Skeletonema costatum 0.818 0.065 0.294 0.098
Bt e Achanthes brevipes 0.042 0.125 -
i AT 5 Fragilaria capucina 0.068 - 0.137
/TS e Cymbella gracilis - - 0.064 0.032
UKL B 5 Melosira granulata 1.380 - -

B [RBUE B Amphora ovalis 0.458 - -




38 AT AW 2 R 2021 4F

4552 3 Tab. 3 continued

FRMELFS 10 hEL N B2 404 (mg L)

eSS R T5%4 Mean biomass after feeding
Species Scientific name 0h 3 6h 10h
B/ NKEE  Chiorella pyrenoidosa 1.149 0.678 0.207 0.170
/BB Chlorella vulgaris 6.672 1.496 0.718 0.658
AR Nk e Chlorella ellipsoidea 0.903 0.236 0.118 0.177
=AY Tetraedron trigonum 0.127 - - -
N WPiR Tetraedron pusillum - - 0.167 0.083
G152 B 25 Oocystis elliptica 2.931 1.649 - -
WA D Oocystis lacustris 7.522 2.051 - -
431 ] Chlorophyta 451275 R o Oocystis borgei 1.356 - 0.678 0.226
JE DY AL Tetrastrum staurogeniaeforme 0.016 - - -
e Westella sp. 0.278 0.254 0.159 0.040
/A B Coelastrum microporum 0.033 - - -
VPSR o Crucigenia tetrapedia 0.038 - - -
B Crucigenia rectangularis 0.059 - - -
AT H Closterium intermedium 0.157 - - 0.052
BR8] Cosmarium leave 1.594 - - -
TS Micractinium pusillum 0.221 - - -
TH/NERIR Aphanocapsa delicatissima 0.100 0.060 0.070 0.040
i/ NP Merismopedia minima 0.057 0.013 0.008 0.004
#91] Cyanophyta Tﬁzd@%ﬁ Merismopedia tenuissima 0.010 0.004 0.002 0.003
[cdNurz s Chroococcus minutus 2.204 0.320 0.170 0.132
A IR Chroococcus tenax 0.019 0.019 0.038 -
BELTIE £01 JIE i Anabaena spiroides 0.002 - - -
T ] Euglenophyta %ﬁﬂ:;%&;ﬁ@ Trachelomonas abrupta 2.159 1.295 - -
i TR Euglena geniculata 0.495 - 0.124 -
4#i1] Chrysophyta ARy = [ Chromulina vallesiaca 0.268 0.100 - -
SILHMESE  Chromulina ovalis 0.659 0.188 0.157 0.094

2.4 IKEKBEHET  XKIAEVIEE  BIFY AL 4R a pY A 25 1R, HE DU B b rK (i w)
I B (R A B HITC O, AKAGE BR300 96.7%, = IFH) & iV T RE 85.6%, M4t R a it ¥
IR 72.9%.
3 i

DU T Ui I R 0 P e e R T e sh ), DR e et st ] P DL Rt £ 2 S e o T I A v 19
B . ARSI RN, TR TR AT AE DU A T B IR B A R TR | R A A s . B
BETTRPFI Y AE 10 h NFEAR T 33.415 mg-L, o B0 5 19 54.99%. JEEPE DRI R Y
PRI | BUAR RN DA OC M E07 26 R I TIR R A B AR T A 5835, DB P DUSAERE DL By
B AR B B B R B SRS S RN T, X B . 2 S5/ NI e S I BB BBUCR AR . ST I 1Y 22 M e
B E M R Y R R B Y 24.18%, HLANMLIARFRR T I AAPS, PR, FE DU TRk SR IR B
PEPRPERL T . A8 FARZEIE T, EWIRE SO AR TR IR A1 A B BRI 7E 3 N RBIRIE T, MR e el
PR A AR IR BEAT R HERE DL A U X AR B A AE DL B PRI S 228 AR IT R i ALy
AT 457 A RE DL EDRL, G045 R AL | AR 2R LA BN TR RS 20 ARBIFS e o ol 2 2
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RIS/ NI EAE IR A oK L EF, SRS 10 h P AP NI T 94.02%, o5 e S i
39.97%, LA FHA B DS BURHR Ut TN R AR e/ NREE SRR, ERUHERR R
e AL PAH) A W) EDRLC ), BERS $R g Al AR 544 o TIBURR A WIS e W R AR 1 K B PR A A o —
ol UM TR MR 5 B0, B SR B . DA, SR A SR T2 0 A A DL IR A o A v PR T IR O AV AR 1k, A7
BT 1 — 2 R DL A A T e, R DL AR OB, X i 5 S AR T s A0 R
B IR IR IR IS | AR B RS | SCBUBLAtt i B i HAT A S R TR SRR Y ek 5e
IMEFESRIH K P E IR AR, AMBERS O HE DR BERN IR | AR i AR TDRL, (Rl id REA AR 7
SH R HERUE TG 580 PRIFMBE R R SRR K AR (U B N 3 22— 072, il TR /b D Ak
B REEE WM, PIHOK (R B AR (O ERAE (0P 2 ME DL IR R, TR S AT HLRE S A5 R R, X L
IEEATI SR E a S T RE 72.9%. [RI T DL EE B R W 2 i A= i A, (AR B A 5 b
R FFEAR, X LEIEERT T 85.6% . ZME DLIE B, AR (i s W, R M W P B3I 96.7%.. %
ARV e e £ A DL A 2800 T RERICEE K R K

ABFFTIRTT T AT U A DL Ui e 0 I8 B e 00, A S AR LR T, BRURFE DL X g JE /N 3R
B BAT R IR B i, A B — FIHE DLO S A L v DU AR B o [N AS A5 e R AR A s e A1
HEDLIE B2 K TR K 0 BIF PRI SR a & i, AR BR8] — @ R A GE . AWTTEE R T i
B REAE ULl A ) AR A8 LA B DL g B 0o 7 o A e 25 AR AT BUR A B S 3
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Effect of Filter-feeding in the Juveniles of Ruditapes
philippinarum on Phytoplankton and Water Color

WEI Yiming', ZHOU Yijian', WANG Panpan', CHEN Wenzhi', LI Tianjiao',
SHI Tianyi', YOU Yu?>, MAO Yong'

(1. College of Ocean and Earth Sciences/State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen, Fujian 361102, China;
2. Fujian Fisheries Technology Extension Center, Fuzhou, Fujian 350002, China)

Abstract: Polyculture model can improve the economic benefits of aquaculture and reduce the pollution of
aquarium water. Using shellfish to ingest microalgae is an important link in this model. Due to incomplete
development of filter-feeding structures, juveniles of shellfish have high filter-feeding selectivity for
phytoplankton. Besides, the filter-feeding of shellfish will cause the sedimentation of suspended solids, which
is helpful to improve water quality. In order to study the filter-feeding selection effect on phytoplankton and
biodeposition effect of juvenile short necked clam (Ruditapes philippinarum), samples of phytoplankton in the
ponds culturing juvenile short necked clam were collected at 0 h, 3 h, 6 h and 10 h after feeding for analysis of
their changes in the species and density of phytoplankton. Water transparency, suspended solids, and
chlorophyll-a content were measured to observe the change of water color. The results showed that about 50
species of phytoplankton were observed during the survey, mainly including Bacillariophyta, Chlorophyta, and
Cyanophyta among others. Comparison of the species and biomass of phytoplankton before and after filtering
showed that the juveniles of the short necked clam had a significant filter-feeding selection on the species in the
phylum Bacillariophyta. Cyclotella meneghiniana is expected to be a high-quality and efficient juvenile bait.
After 10 hours of feeding, the mean biomass of C. meneghiniana decreased by 94.02%, accounting for 39.97%
of the mean total loss of phytoplankton. And the suspended solids settled rapidly due to filtering by the
juveniles, reducing the cell density of phytoplankton. The water color changed significantly after filtering. The
suspended solids decreased by 85.6%, the chlorophyll-a content decreased by 72.9%, and the transparency of
the water body increased by 96.7%, which proved that the juvenile short necked clam can improve water

quality via filter feeding.
Keywords: Ruditapes philippinarum; juvenile; phytoplankton; filter-feeding; Cyclotella meneghiniana
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