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M OE AXMETAN ST AL ANEMNTSRATES BIEA A AT BH
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HLAMRBARR, LRAY AN HBRE AL AT EALEL S BB THLARYE
Bo MERARF L SHELE FoHiT #0448t £ 8040k 4 TNS>pH>TP>
NOZ—N>DO>COD>SD>NH4-N>P04—P, i‘g%ﬁﬁﬂ?ﬁ%ﬁﬁax&%vﬂx&%ﬁ,ﬁﬁ
A, EAREHHT EEH TN/TP 34 18 24, G SR MBHA ST X P, f st
SR HAEHARGRHEF. ALEREFEND L Tk 2 4 Hmtir T o

FRRA FEuy BB T ARASE: TEE S0, £
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TIORFREER, MHBEABATFREYO TR T KRERRE N LEANMERAT TR
W EXNE K SRR AT R LA T RAR. Motzkin et al. (1982) %ttt
BT IR BN SR K T SR B B0 R A 2 1 s Krom et al. (1989) TR £ 1 S A Wy 4
B PRMSHEN EEFFLBEA XY Neori et al. (980 B LWL YT SHBA
RRMBPREE R XN RER KIS L M8 Sparus aurata W RIHG
RIREATAF BB LR . B 3K RS MY TSGR R SR R M
EHARNEHERURAFRREERS R, RITT 1994 4 7—9 A REBME HEE
R AR ARG AR R X RERESAEATN T AR T MKk ERE

SRTHFEEYORRHERED MR AR STE TR RNEFRNEE, LI
HEKIE M R AK R B R SRR,
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L7 QAT F - R REAERAT 15 M 8m. 8 3m 8 2. Sm GRIR 2m) (U % 8
BREERLBRANENRE, ERAFEE 6m, BEE n. SEREEFEaHRRAESE
MR 1. FRAMEKEA 25. 1~30. 7°C 2R BN 25. 9~29. 4%,.pH7. 74~8.87,
(R

& A F IR (Oreochromis niloticus{ § ) X O. mossambicus ()Y, HI% % 122. 3g/ind , ;
A RF MO, awreus( 8 ) X O. niloticus (), M #%35 103, Sg/ind.; W H IRE BT
PAKF= RIS, WA ST — A KWL, BAREEE 29, 4%.

(ZIERFES

4 RERMAA MERE R K =L A RGHHNEN RN SN F EE RS AT
AL AR
(M) B F30E

BR2KEMBBEHMESHIZRES KE . KE pH. B OO HEHFESD), &
10 R(EF A4,A5.BI6 MICS REERMBESE ? DOERAGLTREINE | KWERL
(f17% TP .PO,~P. IN.NO;,—N.NH,—N BICOD) MWD . G R BB EE LF 8—10
Bt . RRFERLEHNE TSRS FEATE IV H#T.

®1 SERERFIESHRATMATN

Table 1 Stocking patterns in different enclosures with different cuiture methods

21 )
AZ A4 A AT | A13 AlS Al7T AlS8 B1§ 1 C3 €5 7 Cls
Encigaure
B, ERNEREPESN BRSO P EH ME | HERARSEFIER
Stocking Red tilapia rearing Red tilapia rearing Contrast | Blue tilapia rearing
pattern with chicken manure with {eeding with feeding
MR
Stocking 9 18 27 36 16 12 40 39 0 18 20 4] 13 15
numbers
. 5§ (03
Stacking 1130 1560 3210 4500 ) 2925 1605 4450 5435 o 1960 1935 1690 1710 157s
weights ) .
g 3 F 1994 £ 7 4 26 H 19« ET AU H 1994 £ 7 A 15 8
Stocking date | July 26, 1994 July 26, 1994 July 15, 1994
% R & i #®

() EHANRBEME SREESELETFHER

L REHEYRSTERREFRRNEELMT BEREAPYE—NB-REHE
YRS FEFRBFRFHTRREITHERLE 2. ALk LR, £ EEREH S PO,
—P.SD Ef483%, M5 TN.TP.COD i pH EH 3% 5E3H0 5 M (Platymonas tetrathele) 5
ERFHAEXELBENEEERB. N8 X (Crypromonas ovata) B R K
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(Prorocentrum micans) ¥ 3 — BB N B— R HFH RN 2 7 L EME S, W5
R RRB AT KA LB (Chastoceros lorenzianus) —~BEHE Z R EF 5B R
RGAHEARENE L. PEREMSEFKPEEEEFALHM, BET5COD %
ARATN ABFCEPNEREIERERERE T, AR ERLGANER LRSS
HEFRAFHOEARARBOEK 2ERERELEL—H.

#®: RBUSBLBEFHEXXKE

Table 2 Relationships between the dominant species of phytoplankton and

physico —chemical factors

o 3Eh | #AERF n 1 B
Dotninant species Physico—chemical factors
BEALH PO, —P 10 —0.2¢  <0.03
(Chaetoceras lorenzianus) TF ' 10 0. 31 <0. 05
TN 10 .27 <0.05
coD 10 9,14 <0,06
sD 10 —0.28  <0.05
pH 10 0.28 <005
RN PO,—P 11 ~0.§1  =0.05
(Cryptomonas ovata) TP 11 0.71 >0.05
TN 1 0. 63 >0, 08
COoD o 0.74 >0, 01
sD 1 —0.73  >0.01
pH 1 9.82 >0.01
LI POs—P 2 -0.79 >0l
(Provocentrum micans) TP 12 0. 94 >0, 01
TN 12 0.48 <0, 05
con 12 0,86 =0, 01
sD 12 —~0.98  >0.01
pH 12 0,94 >0.01
A% _ PO,—P 19 ~0.49  <0.05
(Platymaonas tetrathele) TP 10 0. 45 << 0. 08
TN 10 0. 53 <0, 05
COD ) 10 0. 53 >0.05
5D 16 —0.67  >0.05
pH 10 0.28 <0. 05

2. ERURTSEIHEYXANANRESLE EdRBEMIFERENFHEBD &S
HERFEHSFEEEMREREEERE(FE D . Chl. 53D NH,~N # PO, —P B##H

X, BABE; WS TP.NG,—N. TN fipH 2EFMR MEMHXBE. KBRS Neori et
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al. MK P & Sk Spariis aurata WRLIEP FTREEBIMN —H. FBF3 Chl. HAEMNE
FEHERE X TN>pH>TP>NO, —N>DO>COD>SD>NH, ~N>PO,—P,

£ HRREASRUATHRBRIFER
Table 3 The partial analysis results of the concentrations of chlorophyll

and physico— chemical factors

BF REXLRY T-R% n P
Factors Coefficient of partial relationship T—test

PO,—~P —0, 252 0.58 16 <{.08
TP 0.746 2.51 1§ >0.08
NO,—N 0. 738 2.43 18 >0, 05
NH,—N —0. 354 0.08 16 <. 05
TN 0. 781 2.79 16 >0.05
coon Q. 584 1.61 18 <005
sD —0. 446 .11 16 <0.0%
n,0] 0.539 1. 85 16 < 05
#H 0,761 2,62 1% 0. 05

ABRPIRESDHEENREEERIRERAE. MRAMANERBEXSREH

AL, AR, EIRYREBAMNBLEXRERMT.
Chl=239. 56-+1. 77(TN/TP>—0. 04(TN/TF>*
[Fa.o =4 29>Fr o0 =3. 20]

ERRRHYMRRRES TN/TP BFREL, AT RALRERZ L RFFARRRE
NERAMESIHEREARE.

TEM KRR, — BRI AR N ERBEREN 7~107, MEBKFHRTH—
YW A R HMBFITI Motzkin et al. (1982 MR BIZEXBEH D 1880 AT ETRE
MREFHBHE T, B4R RiEaEE RS AaInTaR.

% TN/TP<(7 1
Taa—tp==—0. 362 AHR
rat—mn=0. 860> o1 qa—py =0. 684 HEBBE
Y TN/TP=7—18 & '
te-1r=0. 242 N iiES
TonwtN=D0. 473271y osqg-0» =0. 468 HERE
HTN/TP>18 &
fau-1p=0. 7232710 01024-2» =0. 515 BEREF
ras v =0. 132<T oszs-2) ER B

e E S El TN/TP<18 if,Chl 55 TP X%, 5 TN % E% - E ¥ TN/TP 4
B, 5 TN fR%EMEeE; TN/TP>>18 if,Chl 5 TP iK% BB, Bt Bx4x
BRABATFSENRARLERE R I8 ER. ‘ :
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(FHFHEYS BERBHRMLR
MNEE LR, ﬁﬁﬂﬂ#ﬂﬁﬁ?‘#?3Eﬁﬁﬁ@ﬁ&ﬁ§i?ﬁﬁﬂﬁ%ﬁtfﬁ%ﬁ pA oL
FEESLERIRZHEAREEWORENS BERE 4~5 7, X5 Moukin et

al. DX HA AN KK AR EHFR SR EENREFRALFTHEEHEOHRANNE
LR, ABEEEERM(RD.

F4 BAILEREMITSHMPHARARRENALTE R
Table 4 Chlorephyll concentrations and dominant species in different

experimental enclosures and unstocked pond

fatr R Fagict;:h HEREF AR £z Eamg
Index Pond without Contrast Enclosure reanng ulapa Enclosure rearing tilapia
rearing fish enclosure with chicken manure with feeding
Chl{mg/m®) 11. 8444, 03 12, 32+4.03 51.92+45. 21 43.99+25. 42
Chl—-almg/m?} §.15%2.78 6. 1713.69 30, 30386, 17 23. 211+ 14. 82
HF x AER. NEBR. HEN. )1
Domunant Ne Chastocaros Cryptomonas cvata ., The same as
specles lorenzianus. C. lorenzianus. the enclosure
R BEERR. RNX rearing tilapia
Platymonas Prorocentrum macans, with chicken manure
tetrathele P. tetrathele

AHE(S2Z)#EaBRD, BEEMRE, TN/TP £14 9. 71+4. 02, WEE 3~17
2, B HEEHRELES TN EFEMAXRAE)=0. 444), T 5 TP FH%. ik
YR FEME . EREEFEaBERF, TN/TP F£2538.55£14. 37, HEE10~64 Z
A, RRESTEAHRELES TP EFEMARQL=0.946), 5 TN fRARE,
B HR T RIS .

BHESEEGIES ¢ Wﬂ##ﬂi)ﬁﬁﬁﬁﬁﬁﬁiﬁ-l: HSEREESELEFH
XEWTF:

AREFEHEEFR,RF=05
Chl= —155. 28(NQ,~N) —235. 49 (NH,—N) +30. 53 (TN} +73. 22(COD) 4 367. §0
(pH) —3435. 77 '

Fam=0. 81>>F, n=4. 25,R =0, 967
B.#EAFEMEIIE TR, MF=1

Chi=345. 33—911. 40(PO, —P)+1305. 43(TP)—50. 33 (NO,~N} —2343. 36 (NH, —

N)+10. 11{COD) +47. 27(pH)

Fioan="8 88>Foq=4.10,r=0.956

EABSBERMRERTRPESEHIEAYH S RRENEMEA. ERHTH
HRTF oH #1 COD MEHFEIEE S IEHE.

EFRWEYMFIEANEWH, E 5 BN TREIN—BER, REREHHREY
WA T EANSEE EEAEE. TRFW - OURR. SRR IE N FARNHES T I
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BAEMN. QEERRERTESRAKE, =L KENHENEERTE. THL P RMPE
B3 S EKENHEFEREE . RENRE. SkEdke, Foalem . Kemnni
ERWERIFE, 3| RF AT, Krom er al. PR & K8 Sparus awrare FoT-[FEKFFF
RRIARNERL.

A 1

L EHEREYREAHSREAETOMEEER S ERRXEERR. X2 B EED
EEENRM IHNERE SEETFREIRE EMNUREAEZRAGTEHAaERX T
R E R YRR ERFR,

2 MEBHEFHKFE LE #RFSHERLERR O EHFHRREK N TN>pH>TP>NO, -
N>DO>COD>NH,~N>PO,~P, B Y SEFREMN XA S RO LER LN £F
LEFGET . TN/TP R B EEBENRE B TREENNREL RS TP BFEMHE. &
TUZRENTRELES TN BEEMEX.

3. AMEEMAHRERNBERTKTE, MIENREFRT EQHFFRONREF LR
BRI WEEBRETH -5 /.

4 HETSEEFF A TN/TP WRE, RVRE TR REFT 4, Rl BRHTE. A
BT BITE TR T SRR BN KR F TS EA.
5 MHMBANMMENTEENEKEEERW. 3. BRE . FEOEERER P A

ERFM TKELIE TR, FH0E 5 £ FRoR4Es, TS BEml KEHREK PG
3 EBET.
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PRELIMNARY STUDIES OF PHYTOPLANKTON IN
ENCLOSED TILAPIA—REARING ECOSYSTEMS IN
SEAWATER PONDS IN LAIZHOU BAY

Lu Jingrang, Li Deshang, Yang Hongsheng, Xu Ning, Zhang Hongyan
{Ocean University of Qingdao, 266003)

ABSTRACT This paper reports the results of a preliminary study of the relationship
between the dominant species and chiorophyll content of phytoplankton and TN, TP,
COD; NH,—N, pH, NO,—N, PO,—P and DO, The relationship between each dominant
species and physico — chemical factors is consistent, but their relativity different. The
main dominant species such as Crvotomonas ovata, Prorocentrum micans and Platymonas
retrathele are most closely related to the factors. On the average level, the order of relative
importance between the factors and the total chlorophyll is as follow; TN>pH>TP>NQ,
—NZ>DO>COD>NH,—N>>PO,~P. The relationship between the total chlorophyil and
nitrigen and phosﬁhorus depends on the value of TN/TP. Under conditions of the
experiment, the most suitable range of TN/TP to the growth of phytopiankton is about
18. In the model of tilapia—rearing with chicken manure, the value of TN/TP is low and
nitrigen is the limited factor; in the model of tilapia—rearing with feeding, TN/TP high,
and phosphorus is the limited factor. Nitrigen and phosphorus play a major role in the two
tilapia—rearing model respectively. The aproachments to the effects of phytoplankton on
tilapia are also discussed in this paper.

KEYWORDS Phytoplankton. Enclosure ecosystem, Tilapia, Seawater pond, Laizhou
Bay
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