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B E TI95F6~9ANEERANBHESREY, TRARTHERAHIERTBAX
R EYNRNABZIEAEYSERERAFHOE W, ERHEYBEARSE, FREBFHE
B FEARHREREERD, MAYRRMRE INERRES SRR L, T EE
VFEEMPRE - NERE FEALSEREE X, NANBPHEYH LSRR K
EWAUE—-E8BE FREKFE, PIEYEERREE D SERRRFEF BN FEREE DX
ARFHEERENEHAELAR, KERLERY, ERESRFIREFTERERTE.

XA BREY ERRSBTEKME,R%

B TR GE K M 5 S P AR FE AP B I R R AR 15 K R B & 4 AT HE S Yem
Fokfa, B, HAAWGEFREFNBREZINER, FERIEKBERBAVHERES
o Kb, BIRAMEERBEZHNGSFHA BB REN LS AR XTIFMR R, BHEYEX
FEASRATEAEEN R, BERTER 20 ER, XRERMAKR, UETERHERN
REBFWEYRRAN T HFERT UM I 20 B ] YLH 28 7 2 [Owen 1974, Smaal %
1989, Shpigel % 1989, Shpigel 1 Blaylock 1991, Riisgard 1991], PA R A E®RAEN N A HEEER
[ Kuenster #1 Bricely 1988, Lesser F1 Sumway 1988, Tracey #1 Steel 1988 %1 ., i FHSERAE R ¥
FREERMUZGTERAEHUARNAKSRHEYWHEEE W, 2B TR, ZAXEHE
B H XM RS TR EY SRFEN R RFEFERRAERKENXRR, UL
SREMR AR FEKE,

1 MRk
1.1 SC%e s sUR s [a]

KRBT 1954 6~9 H , EZHEBRRESRP#HT, HRRET LREEHALE K™%
B FFREF 3% 19 SHFM (4 3 hm?) , RIF A T T FHBE (L4 36°40° , R4 120487 ),

1.2 S B L R |t AT 77 325 70 e s 2

HEEERERZAMAGBERPRELEERG nx5mx1.5m),KFE 1.4 m, R
4 /- DUIR IR S0 FE B8 (FB1 ~ FB4) M AIFE L EX Y A 8F (FS) (M UL (SB) IR FF LB FI R &% — 1
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R LR BAEG T, FS R E S FB W4, T SB HHXIFMHR XS FS H%,
R IR R R AT AEMN(Z 3 ; Oreochromis mossambicus (%) x 0. niloticus(2 ), i FF B #RR 12 000 ind*
hm~2, BREFERAMN 0.7 mx0.7mx 1 m FBRXMAE S, R E K/ 2.5cm, 4 LK ER
(FB1 ~ FB4) H1%f B FEl R SB JH& 37 1 JE B IR AT [ Venerupis (Amygdala) philippinarum ], 3% &
W1, Xt EER FS 1 SB #F IR 3%+ [E Xt ¥F ( Penaeus chinensis) 24 000 ind*hm =2, 6 /> ElF&HE
B—34, 818 3 mo SEATHMRIFE, E—KEKE, RE KM TRELZMBERENKE, &
B A A BB, B IE K E T2, SN EREEREFHERLE 1,
%1 X (FBL-~ FB4) S5 ER(FS f1 SB) R R FHHR.BEFE R,
MERER kP B AR COD FHRE AE AN N EHREwEDR
Table 1 Stocking density, survival rate and daily production of Venerupis ( Amygdala) philippinarum,
total nitrogen, total phosphorus, COD and total bacteria in the water column, and the biomass of
microbenthos in the sediments in 4 experimental enclosures (FB1 ~ FB4) and 2 contrast enclosures (FS & SB)

;2] FB1 FB2 FB3 FB4 FS SB
B #F R (10%ind-hm~2) 20 40 50 120 2
WBEE(%) 97.4 9.2 91.6 89.4 95.4
Ar&(grm2-d7") 0.67 0.83 0.53 0.36 0.75
X3 (kg-hm-2-d-!) 14.40 15.16 16.21 16.89 10.64 8.92
B R%E (kg-hm-2-d-1) 2.54 2.67 2.79 3.03 2.87 2.05
& (NH,),HPO,(kg-hm~%-d~") 0.53 0.58 0.66 0.71 0.68 0.46
TN(mg-L"!) 3.59+0.07 3.51%£0.39 3.32+0.22 3.26+0.13 3.56+0.32 3.23+0.36
TP(pg-L~1) 201 + M4 192 + 100 14071 165+ 76 190 126 203 +113
COD(mg-L"~") 4.84£0.53 5.01:0.88 4.49+0.59 4.22+0.40 4.86+0.48 3.64+0.84
M B B(10° ind-L1) 5.83+6.49 16.88+5.47 12.19+5.10 10.35+4.77 17.64+11.06 9.96+7.30

/jxggjﬁmi#@(?i:g-m'z) 1.36£0.67 1.48+£0.74 1.07x1.00 0.65+0.25 4.12+7.39 0.80+1.16
1.3 BERAIEE

H T ERNGFRFRL TERIFFE R N KB BEN R, 18T —50R%
BE—YXRAE, ZEEHRALSnAEN 2 ERAIEBENEETERNNS
$70.10 m MIAERIME . WIATTEARES , EHRESERARNSE P ERM
YK KA SR, AT 7 H 24 ~26 HEFRR FB2 ~ FB3 P 4E#4T T B SE
B, BIRERFHNB—KEEXRABEEAKAFIEMEHAESEZMY BB HRE
B E TR RS AE Y o RN B A KRR EAT R R 11

1.4 SREERS3 M7 77 i

B 1AERESH 8~10 R)RH—K, 7E LT 8:00~11:00 #1417, REMMEHNFE
BEREHY R HESY MR AR E B MREF NI E RS, EERPOHKEREE
AR KZRRZMP TR, BAE, SR BRI 7 B F 8 B0k B B
B NER T B Z Y FF B 2 000 mL /KB AT Ml Chla FIEFEE; REHIE 1 LKA
Rodhe G 5E it BB RN R WA M 2 F s B LR 62 pm MR EE 15 LAK#HE, FIZR
oh R R E R BN BB E M Z . EHMTESTNE, MEEEARAREE
BWE, 4 TERPSZEER, SR 2~3 K, BK 4~6 h(9:00~15:00), FFHM%E 4L
RS ERIENA T RFETRERS A4 &; R E Chla, 53147 Chla 5#1%4: 7=
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1 LB (FR2)FIX MER(FS) ™+, ¥,

I'l I 3R PR REE o A Y B RA R [B] B 2R 4L
SFSMHRERNTH, RHFEN Fig.1 Changes of biomass of cyanophyta, pyrrophyta
KFRB, % 5 HIULE B H R AL . agelate with e i expevimernal
YRWTH. EFWEEMHRITTE, enclosure (FB2) and control enclosure (FS)

ANLWEIRPERE. P EMGEL
AR RS T 4R e {E(FB2 25 1.70,SB % 0.33) H B & T A IFE 3%/ FS HR.
EEYRGE,RR FB2 MEEAKT FS, EMA Ry MR RN EYERBERT
& ABTE AL b S WA E R FB R UL B TR B, RE P EW
RAMI; WA FS RPN —-HAEAE L),

®2 FHEMRAARABREYREIRER(FB2)S5 2 /- xIREM(FS 0 SB) FAILER

Table 2 Comparisons of biomass of total plankton and its components among experimental
enclosure (FB2) and 2 contrast enclosures (FS & SB)

B BERAY IR &% HX GiE 5} 3 R
FB2(rg:L™') 2403 + 2262 400 + 467 496 + 534 1106 2006 55+ 144 320+ 326 2%6+34
(%) 16.64 20.64 46.03 2.29 13.32 1.08
FS(pg-L™1) 42042707 1203 +450 556 + 415 1216 + 398 1041 + 851 249+ 329 29+ 87
(%) 28.02 12.95 28.32 24.24 5.80 0.01
SB (pg-L7!) 1096826 0 506 + 464 247 £ 498 0 107 £ 108 236 + 553
(%) 0 46.17 22.54 0 9.76 21.53
BR BEmaw  SEh wEEER RR SEXak BLREE Evak
FB2(g'L™') 64184281 9871523 17833839 ) 1480+1537 13431586 787 + 720
(%) 15.38 27.78 0 23.06 20.93 12.26
FS(g'L-')  8736+8926 480 £ 520 160043822 3393 9371 421 +378 2431 x 2556 410 + 561
(%) 5.49 18.32 38.84 4.82 27.83 4.69
SB(#g-L"!) 20531331 393 + 548 0 0 12+99 380 + 607 1158 + 1325
(%) 19.14 0 0 5.94 18.51 56.41

3%t 7 A 24 ~29 H4-HI7E FB2 ~ FB4 BB #E17H) 48h M 24h R SLR G5 R, #Ed
HBERAMEIMNPHREY RELBNEDE  BEHBE—BNEERE . TREAIWER.FXR
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BB LB R B E LR E; 813 BRI ET IR R B BB 5 A
54‘991%&?3?% tﬁ%(%:ﬁ =36 > t0.0l =3. 17) ,%ﬁ*&i%o

%3 7EBIR FB2 ~ FB4 Rl ITRISER Fouf A0 R M R AL R A R (SR 1, %50 :0)
Table 3 Results of in situ experiments on effects of Venerupis ( Amygdala)
Philippinarum on plankton in eoclosures ( FB2 ~ FB4) , (Inside tube: I, outside tube: Q) (ng-L1)

srn s TEBHEY YR BEH FE% RREBRE T
M) ER KRE Cypg BN SW BN TE BK Tpue” FER 7000 BRSGn MKk

48 FB2 I 581 127 14 2 400 38 8381 180 6165 2015 17
6] 800 0 52 643 100 0 11969 803 10997 152 17
48 FB3 1 233 204 5 0 24 483 346 38 9% 3
(6] 45 0 0 4 0 0 803 232 534 0 37
48 - FB4 I 70 3% 0 3 0 0 2121 166 137 1798 20
(6] 58 0 0 46 0 12 600 167 364 56 13
24 FB2 I 585 159 155 46 0 124 15030 282 12767 1864 10
O 828 0 9% 682 0 59 23454 297 22848 68 64
24 FB3 I 361 246 0 20 0 9% 6028 642 975 4230 48
O 172 8 0 8 0 0 1185 835 247 0 37
24 FB4 I 694 645 0 49 0 0 2635 343 21 1998 28
O 335 260 0 75 0 0 374 248 119 0 7

2.1.2 FREBRFHFETEHRE

MR BFREE N ERKFREYSEDR KU BEHNEY R (£ 4) LI AE
BEGE DWEH, A FB2 AT E BERMBEM S WA EEEINE TRESE. THE
ERNEE TR RN, EFE RN R EEHEYERME, A HN, €418
R, BRI 2 K BB SRR BB Z AR LR 53%,
FESBEATH, FLREROPREDEEE RN R  BIED EERNRES £
TSR, FERAKT L2 PR, EH T R(E 2),

F4 ZFREYRAANEHEWEESSRER (FBL ~ FB4)hELER
Table 4 Comparisons of biomass of total plankton and its components among

) experimental enclosures (FB1 ~ FB4) {pg-L-1)

HfR ERWHEY wH &% B i3 58 R
FB1 1698 + 1099 375+ 568 333+ 274 586 + 1512 14 £ 43 347 £455 43 £ 102
FB2 2403 £2262 400 + 467 496 + 534 1106 + 2006 55+ 144 320+ 326 26 + 34
FB3 963 + 696 47+ 99 284 + 403 266+ 571 0 185+ 165 181 + 273
FB4 792 + 606 59105 115+ 120 164+ 226 0 288 + 419 166 + 251
] BEWNSY HER  WFEEDR b FELUE BERRE XK
FB1 2654 +£1516 765 + 662 299+ 714 10+ 51 452 + 561 384+ 626 744 £ 686
FB2 6411 £4281 987 + 1523 1783 + 3839 31+89 1480 £1537 1343+ 1586 7871720
FB3 2718+1720 879+ 1252 42+ 89 0 264 +£222 678 £ 911 762 + 905

FB4 2316 £ 1753 423 + 484 0 0 287 +298 920 + 1548 686 + 539
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6.30 7.16 8.1 8.199.166.30 7.16 8.1 8.19 9.16 EEREA ARSI AR
B2 ZEZRER(FBL~FB4)PTRETHR. BHEYEDRBEBENXR
BUEV A B BERFEMNRINES Fig.3 Relationship between daily production and
Fig.2 Changes of daily primary production and biomass nitrogen utilization rate of Venerupis ( Amygdala)
indices of plankton in experimental enclosures philippinarum and primary production,
(FB1 ~ FB4) during culture season and biomass indices of plankton

2.2 BEYFEENNRET B SERERFEFBMAMNARHRR

FREEBRFEFENAAARSMRATEEEMAXRR XA R,
0.953 #10.979; EN1 5Bt AEMA Y BIFHRME EHEXER  MXAHS 18 0.929 1 0.884,
XL H K R FIK T Ro.os=0.878 FI Ry o, =0.959, FB2 B EVMEYRBREMEL™ R
BRE, AmE4AEMARARGES,FBLKRZ(A 3),

3 itTig

3.1 RFF NN F W EMRIER

T X PR WA M i 1 BB AR 5 5 P9 T 4T3 B (Top-down effect) . LAEBIBFSE EE LUK
A G A XT 4, A R EMBREE VIR WE T W 25T 321 18 & 15 F [ Owen 1974,
Smaal % 1989, Shpigel F1 Lee 1989, Shpigel 1 Blaylock 1991, Riisgard 1991]. Smaal % [1989 ]}t
2 0 A 2 AR A 1 X B I DL AR B4R 4 ~ 5 K AT Xt BNk i i o — UK ; Shpigel % [1991 ] 7EXf —
Aé‘?iﬁ?‘tﬂﬁ%ﬁﬁﬁ%ﬁ’]ﬁfﬂ*ﬁﬂ HAGRE SR B SE M K S0% (M B . {HX LB 5 A ok i

FRFEANXET NAERRLIB S BUADRESWNIER, EEROTT=ZAXRITRY
RBF%,a%ﬂﬁ'ﬁ%fﬁ%ﬁﬁﬁiﬁ?i%ﬁﬁﬂﬁi&i%%fm’l. IFRKHFW, ABF5 TR
RAWER FROWFEE RS, UEEHENEALE, BAEERERYH IN 5 TP
KFEHEAEE, TS CODEMAFHR—N, EEXSHFENNEE MR, RUTERZ
MEELE TR, B, SRR TX=XEMRA AR ENEYHEE, BTRELAER
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P EIERA . TR ERM A REN TR RE &, A EE R a/E At s, X
H R PLHI [ Shpigel 1 Blaylock 1991], % & 3 AR T A% 2 26 40 A A4 ) 8 0 R A DA K2 46 s AR
SHAREN N IE T T REEY, B TREXNERES, UERHE T UXNETER
HIFET ., EEE MR LK EEKEERABRBERIET,

PR A RO R A P e 1) B AR b £ B R ol B SRR O AL MR S B B R T B
M. 6 A 20 BIFHAMAESE BUAEMBHINE 1 RN, Mgk F8E, B, 4% T
— N BWEVRBEHERKTF, BERERROMINTEFREIHREEMM(E 3), X%
BUE B AEY EEMAR LB T M, Smaal % [1980] 1 B 57t K B3 B 2 2 AL B E
TEREHDES. B, FERFSSES, thUE 760 5 AR 8 5 DL A 4 5 B 048 4% A Bz i 1
B, UERER - BEHAKT

ERGREN BFRNEERHBKTEHEM. IANEAESKPEARRESAFHK,
B RRERFHEYNREMT SR KERS; AR ENERFEE R FEMERX
L%+ 35 3 ¥ A F i) 4 4 [ Kuenster 1 Bricely 1988, Lesser 1 Shumway 1988, Tracey i Steel
1988k K B EHENK ., 745, COD i .7k o 40 B S B R JE A S TUR (BB WA= 9 4
VBRAEG, REDEHERATERAKANRER KEEILEEEFINERTFYKESE,
XAHLE TR WM SRR, A8 50 I D126 22 e A 40 B0 o 48 AR % Ak 0 12 A0 5 i ok [ B
BIR N2EM oK /e, Xt LA 89 B 53 [ Tantichodok 1 Lopez 1988, Smaal % 1989, Shpigel 1
Lee 1989, Shpigel F1 Blaylock 1991, Riisgard 1991 | BB RT# T — 4, SEREREHMFEREEEH N
AREEFREVEDR IMHEERLXRBRAEMBE KRS, WE A 12 5 x5 F 8% R a9 1E
Mo BEERBEI, IFM BN 7 A LANESEERTHIRTILFELWIET; SR ER
BFRHIF—-HFEZ9A 16 BLREHR ,MIERH 68% .,

3.2 FUrEYXTRNENER

REUGEESERF Y REZH—1F |, B FTIE K _E47205 (Bottom-up effect) . 7E
RIFESRTERE B MR M KRS, KHEN 2R R BRI B4R, Tantichodok %
(1988 B 53K th DU A R ¥ 5 2 2 BF 4 A0 6 HLARE R, T X VR A4 i R I 5 T LB
RIMNERERERWREF AR BHEY EFFEESNAEFBRERENEMLER, XFEH
SREREEVE, RETRBEFE, BIUARETEHFEMMEEIRLNER, WA
AET AN ARERREYEERNEETFEEREFHAHRPA TR — A,

A5h, Bl AR FIEYEERMR LR FB2 1K, 28 F FB1 #1 FB2 3¢
NABHABEBRKARE, MELREREFHEYKTFERYTEEE, FBl WHEER
f&F FB2,

AEAHN e TAALY  BRERHU(BPD-B6-7-3+H) BEERMAFRASLE.LF B (30430102) fo by 7.5 K
ZAA(EMH(93)F 42 F), MLARAFFAFENES LRI, BEELL BB THLT FHEH,

& £ X W

FHE L ESE AEES 1995 IWREKPRKES AR AR, 17(2).95 ~ 104.
L RN 1995 BB A Y BRI MAIE K B R R AR B G IR Ve AR R 2IR ,15(2) 223 ~ 228,
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INTERACTIONS BETWEEN PLANKTON AND SHELLFISH
IN FISH - SHELLFISH POLYCULTURE ECOSYSTEM OF
FERTILIZED SEAWATER POND

LU Jing-Rang, LI De-Shang, YANG Hong-Sheng, XU Ning, ZHANG Hong-Yan
( Fisheries College , Ocean Uriversity of Qingdao, 266003)

ABSTRACT Studies on the interaction between Venerupis ( Amygdala) philippinarum and plankton
in fish-shellfish polyculture ecosystem with fertilizers was carried out from June to September 1995.
The effects of the shellfish on plankton showed that the boimass of cyanophyta, pyrrophyta, copedite-
copepode adult and rotifera decreased in community composition, primary production and biomass
abundanee of plankton decreased with the increase of shellfish density, and changes of those with the
nutrition. The effect of the shellfish on community struture and biomass of plankton will improve
seawater qulity. Relationships between daily production and utilization ratio of nitrogen of Venerupis
(Amygdala ) philippinarum and primary production , and biomass of plankton were significant
positive. The results indicate that the production of the shellfish depended mainly on algae-based
grazing chain.

KEYWORDS Plankton, Venerupis ( Amygdala) philippinarum , Seawater pond, Polyculture



