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RE  FI924F4— 0ARLAEESTERIEEHGMBRTLG REBRA R
B, RBERBHH AR P ES ISR, B S E X AR A R
AHAREAXIARMREEEYRENARA KR, SREN, BN EOMREELE
WRGME. Bl SRAEESY. EFEM, RREERREE & WEE% A AL,
ERRL, HARNSERR: EIEAME SENGEh, FEERAENFEH, /7
ALCBEERES, TRWIERAHE AEMFEh. B4 EREEESHHEBONR
Ay, —RAR—HEYWRE, HENY, MBI RS RS A S RS T A
BARSEEYER, EHFRL, THBEERENSEAREELY, QFKE . B
BEEHUL, PEXIFARSESEEYRHENERS X BRE A LAAL, HBEXIES
SHFARB MRS EEY Z AFEE —HEEER,

X@im  CPEMIT FEM FRM WMESEEYRE BARR B

HEMEEEEEYHABRRMN S EEYRE, SREEYHE(Ine film), B
RELATEELEELYBEERNOLEMB(ETES, 1984 %, 1981
WHOI, 1952). ZEXFATHEHAFESE P, FFHX I RERG B I M & & fh i
EEYEE, FBOMPE HBREYISEE (HEFS, 1995)mET. Bk, FE
MBS EAY SHIFRRMMEELEYZRNXR, T TR AR E S5 X8
BN FMER, NBIIAFENIRA MBS EE RSB KE. AMREKEA
BHEBEEYHRPEBOBRI R R FERBR P EXMNIE AR EE
VIR RS, S P EM I AR E L YRR ST, R R
ﬁm%&%ﬁ%ﬁﬂﬂvﬁﬂéwm%ﬁ;aﬂ%%%,u%ﬁ%ﬁﬁ%ﬁEEWEEE
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1.1.1  H A REHE S 192448 FAIZS AFAELAA T ST HASHET

* EEELERESAIT KRG ARBERLLSEBIHA, %3108, W, HETI2EI0H, HL,
KRG, BEPEB-EREREERIR, M, 510301,
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HEPEMIFENETEROKR), SATAZE 10 A FAERET LA BEEREN S
EXFERFE (R ER) H . Y LR 0 TR SR, #EEZT 15km,
1.1.2 HERFFE BRKA2m @A, Y 25om FEERHRE L8k, fE480 %
REYRETHKE, F—IRKETHMDREEEW LS ar i 2k, HEk oL, W®
HEBE N R X R R Ak, REREEBFEH THSKYHERERE, #H—
Bntlag, MEFE EIRTEI N BT #H—SWE, FHEHE EHNHERNEI .
L1.3 fMfE  FEmEBEERATERENEERK MHRERELERYE
SRR K, BRI R, O, B R VRN P EXT RS R BRI
AR B A BB BV NIPRBIBIA 2 s, KRR MY, TR E FK R RS
FMBKAE SRR, F5 a0 A 32 T FA N L C A P B B 40 48 0 TEASH( D 26) 4 Ay xef R
L EER AN, 2NSER T —IRASRERRT R4 YIS EE N 4Y
(RIBTEFGE ), FFZWAER T —Fh R IH T Ok S0 R 3 K BRI R
1.2 BT
121 FEM (D ES-FHAB—E) WARNE, BEENENARLE
BrEcEE R, 4— od Rk, DMMEB R EHMAEEEYBENARS A, () BEH
i, BCPEXAFSEL 50— 100 B, MEHEARMERISEEY, Q)EFHAEFTE
o, Bl EXAFIRAME ), RSB EARMETEIZEE, DR B4 BER
.
1.22 SR (D BASHBREKE 6—8d, 14— 16d, 18— 21d BT, UME
SEEMBRENARS 2, (R AE, BURPEXIF20 R, WEEARNEEE
Y, (DFHETH29H — 8H 13 A3k 16d HlEl, +HIBKE 1, 2, 4, 6, 8, 10, 12. 14,
l6d RIS, LAMEEIS BEEYIRE R ITEE.
1.3 WMEHB®

MG BB B fr, HERA 10% B/RSHEEERIREH A, EEHEXE
BRETWE, BOBFHDEBGE LR, EEARREERARAREITHEE £
AMRRY - B B34 7 B T WEE.
2 #R
2.1 BFHWEHSELYBRENRS
2.1.1 BARERBRSEEYRE  TEHEUHPEITSKE &R RR GBS 5
Hh, BRWELVEY BN, HEHEARN 4— 6d MR RIEHHBHAR
AR, SRR EEYRAE, FAESYA R EEMELAR.
FENAEUFRMLRBE N E, REMAERDCEH, FEHUZERNHR
(Vorticella spp.) ME4E B ( Zoothamnium spp.) K E, WWHB/CEHMEER,
£ % ( Cothurnia  spp.). ¥ J& H (Vaginicola spp.) K "W & £ 2K § % & b (Ephelota
spp.) MTERE B ( Acineta spp.); TEFRFTERML(40%) BUEIRYBE H EFHEH B ITE, NED
B L RBA D BBEIY B ( Licmophora  sp ) 5% ., WAV EYWKIEHE FRSELH
b, EHBEAME AR BAEY), RN, ARRENERRE, BEEYN
AR, (E RS TR I B 25,
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TERE MR E 8 B —FE) AN, BRSPS R HE R A () B ] B0 A 3
FE, HMRSEAYEIRNKFNF., 1 2d A2RESHRABETGE(FRL:
). HH4d FRABERE, BREKPARLHR. HH6d ARBERENRSL, A
WA BRE(p i BHR), 2RAFSH AT HBEE, HBESERREMBIERE, #
F8d: AWM ERLHENS, HMAAREENMAELY, NEELR FAEH LKHA
WHIPRR B, FHBARA RN AE, MR RMBEE(ERLE2), #h10d: &
WA TR RBBRENE, NEENREREFHEHIEM 1:3), BT s L
B ER MR REE (R 1:4). HEAEREER, 54 &0 RREE
WL, ERAIRE AR, BEAGREASERR, LRAE AW E T R %A
b, MBAEREENE., EBA 12d SHA 10dE0, BERAEYEEE N, HE
EWBAGH . B 14d SHA 10d B, SREREATRM, FRABEMEE
FIATEB T BT, HA led: REMBEEHAKL, BREHEER, SHEYHHEE
AL, HA 18d: REMBEBHAMGENL, BEmAgElR, SHEYHERE
Gormib.

HIRBMIRG, FEXNIF—AFHEA( BRI AME (AR M) 518 — 19d.

FEZER, HAREERHRERARUEELYEE.
212 FEMEHBEEXHOHRGELEY BREFXTOERIPMEHILT 4K
b, TEBEEE TS, A ILSEEN KA RIS AR AE ) IR AR R A Y 5
. HARENBELEYEETR RMBREOHE, sl BH R TRE RARE R
LSHRWNAER, BRTLIAREEMAR. EHETENNKSFIFAR, WAL
BRAEY AR BRI EFHE. ‘

EE—FwmS, PEMPEERBENHASEEY SR RALANBREEE

AR, BAREMERN.

2.2 FRMBHENSEEYREERRER

221 HHREAHNGELYEE  FEME. FREXMFEKETHARB B
R, fEHENE 6— 8d, BT RARATBMHMB AWK, ZRESFH
WA F RN YR A AL, NhE. BE BEAEA YA ER4AM. KL
HRIAVETE P ERNSHMASEEYS, DHAEANEREESY, Kbl
PR RE A BB R BRI W E ( Enteromorpha  spp., AR I:5; B 11:4) fiR
BERAFERPHT B H( Lagotia spp., BIILS).

FEFRBMAF, FRPEFAKERR, BEEHANBRSEELYTRAAR. £Z
(0— Sem) FERFHRAME. B4 b %R 4B LT BR(MRMELE L) ME R,
WA BB S (B L:5) Xt EH M. F2(50 — 100cm) EERAR4
W ATR(ABMBHEL THR), THLBEHEREELHR. T/E(100— 156cm)
BEMR 2RME. ARG ER (fd, B EHR),

7H29 H— 8 A 13 H¥ i E&AF s EAY LA ERRF IR T BH ) W
F. 5 1d AVBRHERAFESE, HA 2d: TFRABFEEREZ. B 4 2RAE
BE, REAEMR I 1—2) FE 8 m, 838 0 W% 2 (Ascrobus  spp., B 1L
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9) B, HH6d BEHMEWHABERL, FTREH(ERIL7T— 8)., B/F i B IL:
NREHEFENEER AER KUFHI, FHHARBTHNTE S, HH 8 K
IR EM AT B, SAMAAYRRNE, BER, FTRE S (E R IL:6) A2 R4 E T
HRETREROWBERROBE L, BEFRSZE. R 100 SFEEEYHE
BYSELY, MRESZEMHE, BEAMABHFEE. HH 44 HRAYNEEAR
FiZ, HBBAE (Obelia sp.). HHF 16d: BN AR K, THAKL (BN
6), RARIFHMTE TREBASHEZE F(AMR L:7).

EREAFEME, HEAEET 10d 03, HEIHRERKBISEEY. M5
HTHZ6 AP, HAEXR 21d WA, SATAZ 108 LaHR 18d EH,
WEARYEEYIEE, M6 ATHEIAPH, HEN 15d M3 A LA K85
E, AdMHEANSEUBEE SEBWEHRAEYER, HMsREy, MR8 0%
ﬁ'ﬁﬁ%ﬁcﬁﬁiﬁi R BB & H( Membranipora sp., B 1: 8) 5% #Eaw ( Balanus

, BRI 9).

222 FE B EMA RIS E A Y Lﬁ%@]ﬂ@ﬁﬁﬁ?@ﬁﬁiﬂ@%ﬁh%ﬂi% B
W RMB RS, HEKBIFE R IE AR R, HPUAFAE, B4 hmeh
WM ES. JEBRK. AI5ETENXIGER, SHEREYEREEHES R
SH RS E LY.

3 WHES5%iE

3.1 PEXEFE R WA EEEYREN R

FRZE(198)ETF 1977 10— 11 A, 198 F4— SAMRTHESKFET
BB MBS EEY. MUMTWERERE: A mERKEERREEEYH
HPHEELRRE, MHEENSZEREMT 4dPHIEER LREMHREHR. FEE
B Hh s B AR BAL B M IERE, (B PEX IR E R 2R, HEHAR SRENTS
FHEYREE, WMREAHYFORERNMERBRANIFE ARSI SREREEEYE
B, XULAANFMSR A LRI R B T PR 5 B R B R A L R B R AR

NEHMAFERMER S EEYHENRESRE, BALFENRRRE, g
W GERAGERELHL, BHTFHFERRE, SHSEEYEAMBERNETAR
M, REEELY, WHENEHE RN EREY REFRELR, MAEFTE
HE., EWEHRATERNE S EEYHESRA L AFRBFFLE.

32 HEBEEYSHPENIFZENXE

KEBBAEEINN: MIFMARGEN S FHAAEY 5 XTIF 2 8776 & Fh 3L CR 3%
P, 1991a, b 19925 FKE, 1992 Sindermann et al., 1988) T 5h A 4 ( Overstreet,
1973) WX ER., RMMALGERERE, FEMNIFRRDANERMEELY(BEBENMMAR
MDA BAEATHRENRE R L. RAREEEEYHATE GAIFLEATEE
— BB KBTI A AL, EDUER B IMERERENMERNERTE, 5
HihinEdy—, REAEENHRERER, ©fMaTUKELE. Bk, XEF5XEF
PhE 155 A W 2 18] 2 —Fh 45 1 ( phoresis) 11X F (Kinne, 1980), AR 34T a4 A2
MEFR., SUFRMRAEYSELE 2B THIFEFNESEEMRE, KRR, &
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W B TR IE H A B HLBE T A5 60
3.3 IMBHEEEEY SPEMIMAREEEY Z KR
BRPEXIFARRNEHEELYRSER T EHH, EHFARFEH EHANEHE
BEEYHEETEMNIFEREH, ERX—2ZHTA =N EHR. X— sTH
B ot IR R AN A S AL HOR B2 5 DL B b X R G S, Rsbis B Y ELIR &
TrhEXFAER, K2, PEXNIFERSES, RERWARNLY, RimERIUY,
LEREESY), WRLRMMEEEE, W T DUERUKERA I MR £ HBTE P E AR
%, M—LRMEBERN <L BETEX AR, HEhRMFEEANTFEAFSHE
Bi5E. K=, mTHENIFEAGEENE, (T2 REHNISEEY T EKRER LY
AYE EABEDEIMARER, HEDEPEMFGEARLE. A BEFE
PRENEEHREOHREY ISR, SIBRKELSEARAYRA. FHit, PEY
AR BB EEY T ERHMAEY).
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STUDIES ON THE MICROFOULING COMMUNITIES
FROM THE LARVAL REARING TANKS AND THE
GROWOUT PONDS OF PENAEUS CHINENSIS

Hu Chaoqun', Tan Zhiyuan
(Institute of Oceunology, Chinese Academy of Sciences, Qingdao 266071)

Abstract Studies on the components and development of the microfouling
coramunities on the glass surfaces of the larval rearing tanks, and the growout ponds
of Penaeus chinenesis at Jiaozhou Bay in China were carried out in 1992.

The studies showed attaching organisms on the surfaces of test panels were
bacteria, fungi, algae and protozoa; the microfouling organisms on the panels of the
larval rearing tanks were commonly bacteria, fungi and ciliatesi algae such as
Licmophora sp. appeared occasionally. The composition of microfouling communities
at all depths was similar. In the growout ponds, the commuinities consist of bacteria,
fungi, algae and ciliates. The microfouling organisms on the panels at different depths
were slightly different: at the upper layer of the ponds (0— SOcm). the attaching:
organisms were bacteria, algae and ciliates; at the median layer (50— 100cm) that
were mostly bacteria, ciliates and less of fungi and algae; at the lower layer
(100 — 150cm) that were bacteria, fungi and ciliates, and rarely algae. The
development of the community began with attachment of bacteria to the
surface, followed by other attaching microorganisms (fungi, algae and ciliates). The
bacteria, together with free living microorganisms (including unicellular microalgae,
ameba, flagellata, cilliates, nematodes, rotifers, etc.) formed a slime film. The slime
film formed on the larval tanks can keep in a larval rearing cycle, but that formed in
the growout ponds could be replace by microorganisms including hydroids, bryozoa
and barnacles. The composition and the developmental process of the microfouling
communities on the panels and the body surfaces of shrimps are similar. It is
suggested that there is a phoresis relation between beneid shrimp and micrefouling
organisms.

Key words  Penaeus chinensis Larval rearing tanks Growout ponds
Microfouling communities ~ Phoresis  Panel test
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Plate 1 The microfouling orgarnisms on test panels in the larval rearing tanks and the growoul ponds
of Penaeus chinensis (by SEM)
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Plate Il Some of the microfouling orgarnisms on test panels in the growout ponds of Penaeus chinensis
(living forms) ’

LRk, x332: 2 MEMANMKUBRGEIFEES, X332 LWEHR, x 1320, 4. 88, =32, 5. &

Wi, x528: 6. Wi (V) M S ERE DN LoyAMBESR (A), %528 7. AMKR (A) WEREDNOW K (_51- x
528: B EW& (A) Jomp & (V). x 332

?1994-2014 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.ne



