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i OE.T1998F6~9 AELARERRTGENERAEREEA ST F &, dad A 2400w B
EFEA AR 4 AARR R, AR TR TEHERETHEA, BREN, FHEDTFENES E 49.1%
~64. 1%, FHAME & 35.9% ~50.9%, AMFA(POM) T, BEB A FHamd B 5 XA
0.60:0.24:0.11:0.05; A K MA MWK, FHP AL S WS T ERA AL, @E Uy T T ST
BAGRAPERAR 2 BP TSR G L HTAE R, LR AN TSRS AAFRALER
b A AL S F 5 e, KA R RS f E b AOR  E B  4R)

EEHA RS AR, KRR R AR R
FE S, 5968.22 SCREERIRE: A

R —MAIRENRAESEL, BRET
TP FE W 85 0 2 B (seston), BT BRIEZE
Y FEE. BRI SR LS4 R. §
BUEX T ESR R ERENREMAE, T RIET
MR RRRIEA. BRIBESR DT
PWHRLE N L, MAREARE. FEBRRBCRE B
KB VR T E, 1Y e EE A 4 R AR A 1 L Y
BAFEFAFET AR, AN A ERL
HIT 4 Pk RSB ASBEENA R,

1 #H¥5RZE

1.1 BEmEE

DAEEAmSYENRIBERENBRE,
TR TUF A, 3% Sm X 5Sm X2, 2m, EH 40 cm 1
THT. BEBHMFAAL. TH4E 1o KNEE
Bietuet, ALK, B —8KkL, DI
HRERGERRI GRS, BRNKRTHEASR
H, (VB ER R RBRK KIS,

A R 1999-06-04

ESWH. BF AL WXL ERA B HE (96.922-02-02)
EEMA S5 1975 ) & INARB A AASEATHARNE)
ERBlETHE B, ANk RERSRAED TH.

1.2 ERigit

SRR RS AR 4 R Pl
XA, SAR 3 ANEE, A 15 MER.

(DES STMHRFAL1E 160 kW HHEHE
[|RFOTSAOMKENE. 8R1 P EHES1
¥, 30 min, 6 H#, X 4.00~6.00 3£ 2 ®;7 H
5, BXE1.00~6:00 3£ 4 %;8~9 A4, X 22:00
~6:00 3t 6 K, AR XS X 20.00~8.00 H 8 &,

(WK AR ERRESEREEL,
SR 83 K 1K 88X 14:00 FFHh, #iR
FREKEEL,

(DEFMIEHMA(PRS) PBS ARFBAMRH
P VB 5 2 SR D o A O T S B 24 Y TR A R
B (10~ 15) x 10%/ml, B 10 ~ 15ml/m?® BY4F
#, AKESS8F TRRGHEY L), s ATH
~THRESEA1K-9AGTE 1K,

HEMBEE 6-~7 HEHAKATR
{ Chaetoceros muelleri ), 8~9 AER P& & E
( Skeletonema costatum ), R ERERE, A
TRIBAMLFERMG (NP %) 55K LB
[, WK AR 1/10 6. ERNEERER
B RBZEREEN T, ARBEREERAE,
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DIZ B B R AE(5~10) x 10°/L k. AR
EHEB NP HELRZHENREMNHEE, LUASA T
(B KD EERSRE ZRRER A EY
FEWEIKP AR NEF 0.3 -1 mg/L HHE)
B TTHLRE (R & P gl — & ) A,

1 %} MF ( Penaens chinensis ) K (3. 60 +
0.33)em, 6 A 16 BHFE, BE 280 B/BR; FEfa
HEEXN 4 B/ER6 A 23 HBR.

1998 F 6 H 28 HEFAHAKRRELS.

1.3 PERERFTE

SRmEN 198 F6 14 H~9 He A, &
14 KR 1 WKE,

1.3.1 FEEHTENHE HRNTEERT
HREHTERAY B EBEHHFERANER,
AZEsyirBiES T BB ETRESD %
(EEERER £EXYRME L) B ERRNITE
PR R ML, HERAEYE, NE
B, A5 TEE 7R 1 210 T R S
¥ BIEAYHTE, :
1.3.2 FHEUTENNE =EBREEBERK
B, AEE2 25 mm, LB 0.7 pm 0935 3 £F 4 pE
(FIRIZE 450C K55 2 b IBRZHVLR) LidiE. #
BEE IR MERA coC THT, HE, BE
S50C K2 h, ¥EERHE., BFHEBERE KR
PRI T H . PR E R ok e Bl
BAKRR Y. E N TER,

1.3.3 SFHOE4E BEERTENRE REY
TR A U0 36 B BT B (AODC BB B
B, BSml KR 0.01% VBB (AQ) ¥ 8 3 min,
ZELUEEES(<0.03 mPa) EHR 25 mm. LB
0.2 pm KIEFLIBIR( Nuclepore filter) L3, IBHX
HATED 2% BB AL H MY 0. 2% Irgalan black
(8 Ciba — Geigy 28 M) BEHR P RE 24 h, BL
WREEMN AL, HEEETEIA L, 1
WEEA, IRy, MIRE T BB S M, &
FEAEFCEME T R A . 8 MR
Z 10 MUEF, WA ETE 200 LR, BEEX
ToH 100 kW FAT, BAOLEEE R R 450 ~490 nm,
FHFABIEI A R 510 nm., EHEIEEH X 520 nm.

B/AREESHF E MR BN 10 MTEREK,
KRB ER, FEEE V= 1/4d%h, R EH
V=1/6=D°, EEUEFKITE, SAEED A,
BAEBEN 1SHTEHNETE,

1.3.4 FRERTEMITE TR
MR = SV - LY - TR (U
FEID

2 R

2.1 FiFHTEAENMER
TEMEAERFHEDLTENECLA 1.

120 ¢ —— K Agitating bottom

- -l YL N 8 Implanting PSB
o~ 3100 =g SN B Tmplant ing diatouns
a8 -~ 2% - -FSAeration

w 7 80 - - & - - HfHControl
8 gy

-

— L

p = 60

C
540t
E
5 o0t
g o

0 L 'l i ol

14 626 71k 72 810 825 99
HH#E Date

1 EHE R TR
Fig.1 Varfations of seston in dry weight in the experiment

MHE 1 HR B R, BB SRR R 8, & FR
FMENY T ERE K. FETREM W7 A
26 BLHT, #ERFHEDHEHERIL, BB
HFE. ZISHTEREMM, #K, ST HE 3
HMKBERA, EMERAESAEN 2 HAR
BAFMM, BERE AT 3 &,

£1 TEAREEERTHNSH pOM B PIM BEST
EERAZESNASH
Table 1 Mean dry weight of POM, PIM and their percentage in
seston in the enclosures treated by different treatment

H HUBRL(POM) AL (PIM)
COrganic matter Incrganic matter
# 9| Treatment AR/ ERRA
_ % N %
(L) LiEad: P T/
MR 17.31£6.75 45.5 20.71+17.62 34.5
Control
e
Agitating bottom 19.27+9.15 40.6 28.20%20.85 §9.4
A
BHACHE | 17+580 308 21.4249.33 60.2
Tmplanting PSB
ERER ;
Implanting distors 20.25+7.87 50.9 19.56£7.84 49.1
fi

17.8944.87 35.9% 31.89+23.71 64.1

Aeration
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2.2 FEUhENSANETS SRR
| S Conteol % 1 # 4 AR T EHEOR (PIM) A L
. Ba(POM)MTEREE A AT thE.

MR MBETLES, BREFHEENER
PIM #1 POM W) & B2 EFF 4, HEBRH TN
DTEARTENY. £2ERDF LIS S
49.1% ~64.1%, FH 5 35.9% ~50.9% ., HE
P TEM S, St S WA T X B4, MR
FEFEES 2 AMBERBMEE., BRAIASEER
By AR TEETTRA,

2.3 HNENEENBIAONEXR

POM EIFEEHHFENAE, HE4H20H
PIHERT VA S RN E R R HREITRER,
EREN A

RER 2 TR, KRER S POM H 4534
By, BRI R0 B IR B W s
0.60:0.24:0.11:0.05, PREHERE POMHLE
Ay, SR 3/5, EREERAL A 2/5, M
B X G TIEER 60%, B, S Yt if
FPOM BT IR, R4 MKBREEEET
POM FHS ML FFTLUE S, BHEy TELA
ERRMEMEER 2 AR TRBE, 5 2 4FNR
AR, BlEsiAErAEESHEEEETE5
RHER Inlanting diacons FK, BRERABRAEAEN 2 410 L OET
XU, WAER 2 e e s,

2.4 FHIFNEESMNFENENED

FEEFENPMER, IS AT EEH
KAwsh, E2 BRTHEHHA.

ME 2 DETLUE N, A SR AT A EE 4, 123
£ peration AT POM DB S ML AIE R M, HPERK

MEFER 2 ERANHE. 6 A 26 HEELUR, F
' W4EBETE POM A7 & B0 L 4 T B — 1™ 7 e, B 3%
R BHE TR, TR R SRR3R B
DR, HEZ AR B BB RER, BN
FRPOM P EFTEMART S MERA L EA
i ] 8 .H #7 %ﬁw%o
614 6'26 7T°11 726 B'10 B 25 9’9 25 ﬁﬂﬁﬁ&%#?ﬁ)ﬁﬂ?ﬁ%ﬁﬁ?ﬁ?'ﬂ{t
HM Date BB REEN POM M EEHRT4, BT &

B P Phyoplankion  EVRMAE Zooplankion gk g g iy W H K, % 3 DERF U T B BOR
B S #1E Bacterioplankton B IR Detritus BN R R T TR

B2 FEKEFEEET POM HESE

Fig.2 Variation of each component in POM
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. &2 POM REAREBLMLLH
Table 2 Composition of POM

8 B Treatment

H O

Component pag.o M ERAEER EFEER A
Control Agitating bottom Implanting P5B [mplanting diatoms Aeration
FHHY Phywplankion 0.11£0.06 0.15+0.07 0.09+0.04 0.15=0.06 0.07+0.03
M Zooplankion 0.04£0,05 0.06=0.06 0.04+0.04 0.06*0.05 0.03+0.03
HH 4B Bacterioplankton 0.24+0.12 0.22+0.08 0.25+0.14 0.25+0.13 3.26+0.14
WELE R Detritus 0.61+0.12 0.58+0.10 0.62+0.17 0.54+0.18 0.64+0.13
x£3 BEREHEERERNTE
TFable 3 Dry weight of particulate detritvs in each sampling
B Treatment
B e e BRKAHE - %5
Control Agirating bottom Implanting PSB Imnplanting diatoms Aeration
6 A 14 H 14th Jun 7.06=4.78 9.12+4.77 8.96+ 5, 98 8.16+9, 71 10.49+8.79
6 A 26 B 26th Jun 2.61+9.16 11.33+10.96 5.34+5.47 8.33£6.95 12.46+3.53
7A11 B 1k Jul 10.57+7.78 13.3215.38 7.29+ 760 12.91+1.27 6.98+4.29
7 A 26 H 26th Jul 15.01+3.37 20.97+21.18 19.92+15.36 19.77+17.41 13 16+2.27
8F 10 H 10th Aug  29.72+2.86 23.14+21.90 8.22+2.68 10.58+4.99 11.39+4_ 42
8§ B 25 H 25th Aug 21.07£8.15 24.32£2.74 16.36+2.96 18.16 £ 8.43 12.68+4. 75
9 A9 8 9th Sep 23.26+2.81 25.20£11.41 18.79 £ 7.07 23.50+10.55 13.52+11.79
F Mean 16.61 £ 8,32 18.20£6.73 12.13+6.02 14.49 £6.03 11.53+2.26

MR 3 TLAR R, MUE TR B A RE 1S, TR
FAEEBRKF Y TERGHIEM, HPLiyiE,
PRSI ERNEE SR 3 ROV, B KBS R R
BT EILP RN R 3 5, EEMLEH
W.OEMERMAES 3 AP, BRERNE TR

FE 5 POM K 24%, T #AES{ G 16%, 5F
IAEIE ARG S RN B U E
B FWEPRA 136 B -, FHAPER
i POM &3R80 60%, T BT #E sk
FEEA, PRERFIESREREREHH—

AR T ot B AL, T B PR AL AT TR B0 55 ZfE FEARBG, HAERREES R EEEMNH]
3 i R, ARSI 8, BURUR R 5 POM & 3/5, B

3.1 FiEREESHERER
HeTxtkdh R R St iR Y £ A 78
BEANBEMBL, HEPRERVSNERY
RS BN 45%; FERECO SN E RSB TE
K EEANTREN, XERRRNHELECHEI
BERYWE 0% UL, KSR — B 20% LT,
TiASKRER S PIM MBS LERT POM, B &
449.1% ~64.1%, FE M 35.9%~50.9%, X—
ERSHRKER —FEE, XTESHFIFRE
B, RS Bk RBERES X, AR
RENAYMTFELSTIEY TEN 6.8%, SREMMN
2.5% ~7. 1% HRHFHIT LS. BHOAEE
POM 5 i o B9 # fi7 J2 R 8] Z W ¥, Visscher P T
UK R R A RERHE POM P TE
B BHEYILE. RERERERY, RREAEK

IR P B FERBE, ERWEY S POM AR
1/5 BT, RS SEREA N BRE R £
ERE, REMEREPRENEILYHFRT M
EEEEALRANEERR, ZHRFREAFM
EBRRGS HRKEHXE,
3.2 ENhEESMEFREE AT RE

BLE AN B MER, PHEYNEBRAHRR
HWin(E 1), BRAGHINYHENEHSER
BIFE, B PIM WAERZTARRK R ERENE
AR A, T POM A& BAH AN,
3.2.1 FirdEd FHADEIROBOFEHRE
BN 4.49 mg/ LUBE), BIZRGFHHIKR0.02
mg/ L, EHERfE R g,
3.2.2 EHHE AREMERENRBERRK
BHMEKT42E, RHmENIRE, hEX IR
R#E, 9 A HAKEFRARERL e Ao T 17.
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8~71.9 1%, FRTFEIUaf I, ShuF A5 7w K S B
B RRT S KRN ELASHRE, 8 A
HRRESEREEE BEKENARFEULE, AXRP
WP BEELRNH TR 1.53x10°m17° 4,8 A
EBEIE 5 7.35<107ml 1, AWHZE POM P il
HBIRE, THWH BN 1.4% ~22.2%, 86 A
I, R 23.8% ~48. 7%, MR EHKE 1 A
B R FAE R TR, aEkX AEMAEEESE
MERE T EN, FARRYS, ECTFEREY
AEEH. PRHEEY, BiAED B KNENE
BB EFE B A POM R AF T TR,

3.2.3 FMRE JREHEIERPOM hREE
MEARES, L HBRATEN 0%, #5
FERBRBERENKEPEENERYE. W
R, RERERMGTA> A, KW, LiR#RE
HOR R B XTI RI BT, HEN A R R
SR, MEATRHFREBTS, FHEDE
POM {5 16% &4, T X BUR B A TREkiR
FRBRTEEARBRER PO BREE.
B8 R 0 e BB, BRORLAS AR AU T b 8. 66 mg/L
KT 22,91 mg/L. X TFRABSRRE M IF bk R, ¥
B ER R ERMN B R, REAREHR R
LZEHKHE, ATHREENEHRALREZK
AR .

3.3 4 FKERIREEE MY iR B MR IRy Lh %
3.3.1 #WE EilBoREnkEd NPHRE
B, 2% NP BB ARE", BEMNE
BRI R AR ERSRNAE, 5
FEEHEFIAE X, FN TR B PR L
gL, BT, KRPEEADFNEER, &
BHNBEERAE 4 MiAEEEPRE 9 HE
FHH 3.43 mg/L,

3.3.2 EMEAEYE SHERDVREXSHE
FAERAINESREDE FR&, BRFVRPNEYH
B R EAR PR E RS &, BENHFET
AR TR BHEILERN T L, AR R T K HE
FRO, FEMAASAFNEREFFEYEDE
BRI EEREAR 3/5 MWBAT, KERNBERESH
HHRERK,

3.3.3 BHEN 2XATENPHBAEERE
RS AR R B B B BT A, R
B, EFKERRLRER), AEAEENER
o, JEHLEURL B BRI B RG & BED Lo g B, 7R 4

MiRRER R ORBEE, WREES RN E
B H AT . B AR ARG AL, RE SR A TR
FIA BT R, (027 84 7K B 7 T8 B0 T 6 7 A 3,
nREMEA SIS RN S A HE,

3.3.4 TS TRAUARERKEBEESR NG
REAFRARER, MESKFIFPRENRTH
HARFEBNE, REHERBAUER R K
SR —, 2B, REHENERERR
F ETHEBEENBRIE 6~8 mg/L. FR, H
FHBAERE 1 m EH), REXBHAKERAR
MEE A, 0 PR R0 R A B B R e I 87
1%, TOEER/N(15~35 em), ATTRE T2
BOLSIER, HAYRE ¢ R T B, T
EXMRAR 60% A, RAFSEEROBEER
MR, FHFHER, ERETAESEESNE
i) P
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Study on seston in enclosures treated by different
water-quality regulating measures in shrimp pond

LU Jing, LI De-shang, DONG Shuang-lin
{Coliege of Fisheries, Ocean University of Qingdso, Qingdao 266003, China)

Abstract: The study was conducted in the shrimp farm of Haiyang, Shandong Provice from Jun. to Sep., 1998,
with the enclosure-experimental method. Four regulating measures were used on water quality, which were aer-
ation, agitating bottom, implanting photosynthetic bacteria or diatoms. The results show that in the seston par-
ticulate inorganic matter constituted 49.1% ~64.1%, and particulate organic matter 35. 9% ~50.9%, and the
composition ratios detritus® bacterioplankton: phytoplankton: coplankton was 0.60:0.24:0.11:0.05, and detri-
tus and bacterioplankton occupied important places. The dry weight of seston and its components increased with
the prolonged cultural time. The percentage of components varied greatly. The biomass of phytoplankton in-
creased and the percentage of detritus decreased in the enclosures treated by agitating bottom or implanting di-
atom. The measures of aeration and agitating bottom increased the quantity of particle inorganic marter, which
reduced the water transparency , so the photosynthesis in those enclosures was restrained. The impact of im-
planting photosynthetic bacteria on the quantity of seston phytoplankton was not obvious.

Key words; seston;shrimp pond; water quality management;land-based enclosure

WIT pY (R ALY

(BB PR HTENEREETAAFEL BEHRHLRNEREOERENA, 2B EAMNEHESHT,
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{(BAREAETRREF LR BSTHERARMAR AR, At hEREEFFR X0 NEHEFRA K
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