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Fig. 1 The total number of the phytoplankton cells in

shrimp pond and in coastal water

BEVE TR T 4 A 2b R
FNBEFH AT & T 48 1990 455

DrRBESR KB 27 #, P ¥

SFF, A MEA 1 b, MR F N R
(Chaetoceros densus) Fll 4 22T B ( Nitzschia longissi-
ma), FERFHY BTG 5. 38X 102~3. 85X
102 A~/L, 3% 2. 15X 102 A~/LO, A jFA 3t
By RESE 35 Fh, FEE 10 Ff, HM K 7 Fh L, B
FRUR M RESE 24 FR, BHBE 5 B, Bk R RESE 32
i, K & R, oAb FPE 6 R, BiFHEYHE
70 FE MR o 4 49 600~5. 37 X 107 4N/L; i i
7K K 46 800~7. 77X 10° 4~/L(& 1¢), H3sFh
FHAEBHE IS B4 imE 2¢ fiR.
BEDTERREYNIATRA SN, 25
e B A S o AR, MR MK U W
MG, AN [E Bt ], R[] XS K A e A
BHARERBKRK. ANEEL RTUE S, JMNEK
BRI Y R R E L T Ut ob A A
R, EEBETESFIFhRIFE#K X Rl F
IR S R G4 T A X E 0 A5 B BL
PEMAERZRFENERE BESKSTH
HFHmRa, 2R EYNEERAE, BEfkS
B, T FER Z 0 AR IF b By T B fxd
AT HEMEAVE K P & RN B IR o0&
BHEm ZHEYBUARNA. SR E
2B THMNEE R RSN,y EEY
WERKEBETABNE R, G EE LY
FEALEBSHKEER. U HSE
SRR T — MRS R4, Pk
B KB 1. 5~2m Z 8], i FHHK.
W7 BAE 3 B e 3h 4 B R 4948 F FT SR F
KARBENEHRES,. A5 F — KRR
HEMBERFEANKFERPRES . ME LB E

(Amphiprona alata) , Y% 2 ) G SUHE (Gyrosigma balticum) FEL, SHUFAY 3R BRI — MR 5 A LA EHF 10
A ) X B T 2 AR S O3S, R [ B ) 3 ) Y PR e B e B AR . TR
Pt - 9L 161 £ FEE 4, M R 4 K BRI RS IR 100 28 5 AL, 8 AL R RS I L 3 EHLWEIR B (O TH L TR
TR B VR 9 2 BRSO SR AT S — S P 80 B A0 T BE (Nawioula) 46 N 4R 3, SR RS
S99 00 ey — BT 15 1 b 2 4 35 TE BE (Nitzschia) F1 B 2% B (Skeletonema) 5 R0, A5 ol i S R A=
YIMER . AERBEY, R IEE (Noctiluca) ¥ F 3 (Gymnodinium) JBE VB (Gonyaulaz) Z£1-11) 2
EYREFREHE— RAERR MBI E 2, TREREYSEESTERK

1996 4£55 1 3§

41



R Rb 7E BF 95 0 B &5 T 4 L (%)

100

X
7N
so ZH PN

SN
SSINNIE
6o} CRIRN
N
SIS
40 SSINME
L R NN E
SN
20+ 3 QQ -
- R NN
SN
) LA N
6/8 7 11 16
100} o
a==1%
8o L Vi
==l7=
d7Z=17=
=127
80 ?: %%
L PH A
-
a0 t 2 LY
Z=15%
72157
i
L 7=172
=177
N
o LED
6/8 f 11

100 b
30t
80+ ¢
a0k
20 8 EH

I s L .
0 141 i

1+ 3 [ ] !

2/TH ¢ 9 23 307/8 1320 275/9 N
g%

E N. longissims lm Skeletonems coststum

E M.clostesium Proracentrum micans

g Gymnadinium sp. E.:"] Coscinod iscus sp.

Noctiiuca ulsnllllans. Streptithecs thamesis

7
E Naviculs sp. Nitzschis sp.

ﬁ Lepatorylmdrus daniscens Rhizasolenis sp.

Exuviaclis mering Asterionella jsponics

H Thalassioshias sp. Cyclolells 3p.

[[ﬂ Chaetocercs sp. D Synedrs uina

A2 RHEMEFHHYREPNES T

42

a. KAHR . BRI o KN KA MR A 2K
Fig. 2 The percentage of dominant species in phytoplank-

ton communities
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Tab. 1 The diversity index of phytoplankton communities in prawn pond and in coastal water

H{{ —
LI X 0 . . H
8H6H i1 16 21 26 31 9HB5H 10 16
L1814 0. 48 0. 46 0. 24 1. 44 0.08 .53 0. 03 0. 48 0. 69 0. 59
kg K 0. 90, 0. 40 0. 04 2.0 0. 42 2. 11 i.66 0. 41 1.32 0. 99
2] 13 .11 0.78 0. 002 0. 84 1.27 1. 21 1.74 0..33 1.66 T0:89
= Bk 0.18 1. 40 1.26 1. 25 1. 84 0. 60 1. 65 1.29 1. 00 1.186
H#l 7H2H 9 16 23 30 s8FA7H 13 20, 27 9H3H .1l )
/N L(Nii:A 1.36  1.44 1.29 1.58 0.59 0.91 0.12 1.12 0.67 1.01 1. 07 1. 01
brid & 0.34 0.79 1.79 0.37 0.8 0.87 0.52 0.60 1.60 0.86 0. 86 0. 86

2.2 BRHEHFIFRLXR
2.2.1 FIFHEWAR.BRESIPRBENXR
- XPUF B B IR R A EORT U5 94 0 A 0 e B0 A 3 A W P B0 TR 288 5 L o R B 2T 5 R X A
B W R R AR A R BB . 0 8 R (Chaetoceros gracilis) BRI B R T/ EMEFFE T, — KGR
N2 22 B (Schizoiktriz calcicola) 71 £k B SR TE ¥ W] 8 51 3& X M 09 ML BRI 4% » 5F th T WEIR T X4 47 49 B ks
RS S & E R S 5 R AR 5 R AP R SE T O F R AR Se SR,
REFE TG B B AR IR 3 R L AR L R A R T SRR T

DA 48R 81, 8 16 U R JR 3 A 0 K 7K e B K R A I (Rmzosolendasp. ) , ¥ 1 86 3K
100 000 A/L, ZEFEHE Feh 9000 L b o MXFEF AR KTEBSE 12 itk B /K o B B #1 IF L D
RFETHELE . B EYRA —EREEE.

MAnZEJTER G » 3% 605 B e P Bp A IR AR H O ROE R ST R A S R MR
5 FE37E 50 000 A4~/L DL L, X UFFREE I BURAEMISE T . FR/DNE IR U LA P& AR 3 AT Tt
SRR, XTUR A R KRB — ERUE R BLR S

2.2.2 RFIFHYSHEARBMIFREENX R

KAEEIH, N 8 F 6~16 H,H EM 0. 48 FEy 0. 24, ¥F b i B ) S B394 100 600 4~/L
PAk, 16 B X o o BB ROAE AR A KT AR FE T, LR R s i W — EARR L BR 21 BN 31
H ™ RS, HRE HAELE 0. 03~0. 60 [A] 3 K UF 5 Y 3 HF AR DU AN R L 15 42 1 B L1 A 38 48
JREEFFET A FERF . ZEWIR S S B ERUR BIBOK B /ME 0. 002, B L 74, XMIRR BRI
FIHDARPAFRERMEDHEL, W 8 A 26,31 HWKIAERLFE 9 H B (Gymmodinium
sp- ). X EFERAE — ER B AR . R/DERHSEEIEHFHE 1 0LBRFER
FHIm 7 A 30 H~8 A 13 HAJLRIMET 1. 04 HARZH 1. 0 KL, x5 xR A A B 200K
HIERATFERELE.

WETATE B R MR B R B TR P EE MU BRI, o BB R AN T EK P
T MR UK SR B, IR DU A A BR84S 07 OB ot SR XA R . AOKR
WHOLAT, Y H EART 1. 0 B, /K BRBRP R [ £ B 3t i DU 8, BUR AR S B AL R AE . XTSRRI A
KARBURE A E R M BRI FE B S RAOR RS SRR M AN o et . 33
T 9 2 BEPE TS O A BB SO K BURBL I 3 SRR

2.2.3  FREHEYIAKEERT X HF K B

1996 5£38 1 HA 43



RERHI AR B B R U Y TR S, AR B K = SR B R 6 B R, H i FIF
A 5 A AR BIT SR I 2R SEC R SR LR, AFRARNETREEEIT 8 A
16 H i FHE ¥ 7R B (Rhizosolenia sp. ) 5 ZITAFHI K BIET:, AFpAMEK L) 200~300um, BB
1 5um , 3% 7R B AR HEDC) R ZE A X 1000004 /LT BN H ETE AR 8, A B H ¥R N
170 000 /L,

BRI G RFIE O E A HFREY R A IR T EMNNP R, BEY
194 000 A/L,9 A 10 HFFRAAHEEDY 5. 4X10° A~/L,9 H 16 HARHF R 7 Z M SMBOLE . B
BiE 1. 36 X 10° A/, X EFRI N R E LY & B SR MHE, IF T BB REIRAE . XTEFRY
SRR R U N AR BER B, FDBIRBRE AP ERE KBRS BF
— S0 71% B A 0y o JFR R SR B RS DR R AR AR X R SR R A T E R RIS

3 Lk

UF PR B AR BEE AR AL, AT M AT LA (1) B B 36 VR e P SRR AP P 2K
HMRHE ZOTINGKEH R AW (2 BEPRLHA— REAEE, MITERERE,
BFHGRMEDRE A FRBEY; (3) IR R K R SR A Y BT & T3 R K e Fhk
BT RKE I P3S4 R & T K H AR (4O FREE L IF R R i
FRARBIEY FAIE L (5) BEETRA A, WA R (6) BB REERBRET
KEIBOEIKFEEFRBEE.

IR i P I RN B SRR BEAE BN RR, RHERE LY AR KRS
UMW TR B IEAR R A S B R M S SRR B BE A T R . B SR M IR AL 0 0 B 96 SR AEE
AMUBBEEYEEM LT RFREYBENLR . R & RBANE SR, i N\ 2l 8
PR WM BRI B T AL P AR T BT K SR N I A S R G R
B, AR R B B A B B R B R R A B A E R A A K B R AT 5 X e
BRI RS . XSGR IR AR , B KRR, A R R —EH SR X

B3

(1] EREHR,1091, FHEMME. WIEH R, 620~653,

(2] #FRIWHKFSH. 1988, HPESFE. BEHF LR, 247~249,

(3] <S##%,1082, PENGHKMEERA. BIEDH KM,

[4] tk&EF,1983, WHEIRFERNY 4(1):14~23,

[5] TEHEBSHEEZRAS,1991, PEEEREGE - . BB,

(6] 3kARAL, 1991, WERE 1.2~7,

[7] K<H« &% ZR/EFF. 1989, FRAARAE RS, BEHIRM.

[8] Metting B & Pyne JW ¥, KB 1%,1987, WHHY 3.46,

(o] T ,1995. MR - 14(1).59~64,

[10] ZANRR.1973. WM 48 EFEHABEFLUFALIHHERE, AXREHES,
(11] HERAA,1982, HHETF7 7 b, HEXEERT,9~19,

[12] Yasuwo Fukuyo, Pornsilp Pholpunthin and Katsumi Yoshida, 1988. Bulletin of Plankton Society of Japan  35(1).9-20.

44 R



THE CHARACTERISTICS OF PHYTOPLANKTON COMMUNITY IN
PRAWN POND AND THE RELATIONSHIPS WITH SHRIMP DIS-
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Abstract

The characterstics of phytoplankton community in prawn pond and the coastal water in Dalian area
were studied here. The result shows that the structure of phytoplankton communities including a number of
benthic populations were very different from that in ocean. The kinds of and the numbers of algae cells in
prawn pond changed suddenly comparing with that in ocean. Many dominant species were pollution-tolerant
species and toxogenic or harmful red tide organisms. Succession times of the dominant species were short
and changed rapidly. There was a negative correlation between the diversity index of phytoplankton com-
munities and a postive correlation between the kinds and numbers of the phytoplankton communities and the

state of prawn growth.
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