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(Oscillatoria sp.) Y5353 85 F ) ARA8 LT 2R 5 PR KT AR
FRFE M, DA T E K PR E B R K BT
12 Fik
1201 EFREHF MEMEEIRAL 500 mLEEE
R, AME RGP 25 K B PR G 7, IR 26 ~ 28 C,
JEHRERIE 4 000 Ix, JGJEIA 12 L:12 D, RN 15,4
3 h BB 1R, LRI 16 d.

122 FREEFROLE HEMHZ 120 CHIEX

WA, TCHLREFRIR : BRI AR NERE K I
b, B HE A NaNO, . KH,PO, FIFF SRR, fHiN |, P
Fl Fe B RE /91343 14 me/L.2 me/LF110.14 mg/L,

X URFRH K 55 F2 . SRR HOK I FH S8 05 [
€, LA B FN CODAE A A IS Z: IR, FEERFRFE 7K 3
I B A1 COD, LA NaNO, . KH,PO, FIEHRHZ HK
JE AT 2 & EHLA0.63 mg/L TEHLHE0.40 mg/L. COD
417.80 mg/L, 5AJK S I—EL,
123 EWIZE LRI NTIHERD, BAYE
AT T, T, M 3K B, o, T FIT, SR AR
PUSRI, T e TR BN TR B Ik, T IR g
FEEE3 dIE AL WV T, T 1 I A NaNO,; #1KH, PO, ,
R B B R BRI IR /K5 T, LA IR FRFE L 7K
MEEFR, RN EERE 3
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Tab.1 Treatment groups of the experiment

25 Group

2 Species

T &EERT: (Nannochloropsis oculata)
[ (Cryptomonas erosa)
Bt (Oscillatoria sp.)

Q= QOO =

TR TR + Bl 35 (Nannochloropsis oculata + Oscillatoria sp.)

(G748 + Bl (Cryptomonas erosa + Oscillatoria sp.)

TEREREE + B (Nannochloropsis oculata + Cryptomonas erosa)

TREREREE + 208 + 805 (Nannochloropsis oculata + Cryptomonas erosa + Oscillatoria sp.)

1.2.4  #ERR BB LA7 000 g B5.005 min, 235 F
THR; B PR B OHRAE 1R, BRI SR Y
EEFRINAT s PRSI 1) /KA T 25 e i 75 1)
PEYN M2 5 A 500 mLARETE P in AR, il 4%
FPTE R RIAR 2 FE 340 7 % 10” cells/mL,
125 BUBERME B2 KECUREERE, LU E E
E , FHIMER RO A S f0E T 140 (B 28 5 e 7
W S5 50, BUS 40 MR, o T, 245 3 KRB YRk
FEI A BV

SR BE K COD I 5 2265 3 M 00 A3 ) R
DU5E : DABERY W A et B 2R 28 2 s et
JEETRI0 IV 05 e — e D D 4R Wl Lty
DUTCHLE s Bl = R R #1 I 7E COD,

13 HEFE
DAL PREH S R AR i (X, VR KA T

{6, F F Logistic J5 72 1Y XJ #UE 2 In [ (K-N) /N|=a-rt
XoF A B % A GO B ST B A AR BT 1R 43
B AR R o Fr AT HE

XF 2 P TR A 1 97 41 R H] Lotka-Volterra 35 4+
BRI 22 53 B A
(NN 1 Cto=t, ) =1, N,y (K=N,,—an,) /K, (1)
(Nyy=Ny )1 =ty ) =1, Ny (K=Ny =BN,, ) IK,  (2)

KN N, HBE D q(p. q 7R 3FP LB
F 2 ) 78 1, BB BE (% 10° cells/mL); N, RN, 43
B D qE e, BB (x 10° cells/mL); r, #ir,
R p A q REEHC AR (BB R R i Rt
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21 BEFMEAADMEHKENEKER

ANTR] A B Hh Bl o R 3 1) A KA O 1 1-3 Jp
TRo THERERBE RGN oK AR & (K) 359 0 45 4b 2R
IR, 73310 1.33 % 107 cell/mL . 1.10 x 107 cell/mL
F11.68x 107 cell/mL, (HERBRBEFEREEIR S BEFR0, T,
TR T Ak 38201 114 Tl 5 TR 3 i U0 52 0135 114 2 T AN A 48
TES 2 RN 4 K 2L B 22 4R B2 (P>0.05);
T, W, AT Bk B A 16K R 1= 0,969 , 78 K T L5 77
I r=0.356, LIRS 15 77 i U B0 X0 S ok e 1y
A KA I AR VR, JE I e i A K 2 B BR B
e PR A, SRR 7 B B EE A S0 ) S 12 Kl —
H IR AR TR AL P ek o I T R A
(P<0.05), 7E 3PP iR & B g2 dih ik ek e i A4
R ST BTl i R i e B R 4 X 2 R
3 Pl e FR N B A ] T R AR I DA B
TR X Tl TR S X U A AR XS el 355
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Fig. 1 Cell density of Nannochloropsis oculatu in inorganic
culture solution

Legends for A, B, C and D are shown in table 1.
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Fig. 2 Cell density of Nannochloropsis oculatu in inorganic
solution with complementary nutrition
Legends for A, B, C and D are shown in table 1.
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Fig. 3 Cell density of Nannochloropsis oculatu in prawn
aquaculture water
Legends for A, B, C and D are shown in table 1.
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SR EER T T, RIS A B S S8R5 AR T
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BE IR TR BRI, 1 T, B B 1Y) 35 S S EE R
T T, T, (P <0.05), HAgrsks i A K P e T, FI T,
FERT, X RN HRFRFE K 8 IR TR D, T B Y
FHXTZE S T B, T, T BB Tk BRI 1) 55 P S 5K
KT Ty, XS TSR R B S B AR T 4
PR AR TR E A Ty PRREERSE R BEORT T,
(P < 0.05), X KW URFIAKBA FI TR AR
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Tab.2 Competitive parameters of Oscillatoria sp. and Cryptomonas erosa to Nannochloropsis oculata after its growth inflection point

s il BEFEmtE] /d Culture time
Group 4 6 8 10 12 14 16
i, , T, / / / 11.24 5.02 0.02 2.50
B o A S5 R
E)‘{%Xﬂﬂ,%ﬁk@ T, / / -1.56 20.00 10.25 8.72 7.45
Oscillatoria sp. vs N. oculata
Ts / 47.76 34.62 50.00 33.77 36.26 30.94
P T, / 9.37 -8.75 11.29 5.60 8.08 6.94
ban sk e T, / 10.65 ~10.73 0.81 7.15 3.84 492
Cryptomonas erosa vs N. oculata
Ts 6.79 2.69 7.54 8.45 6.69 9.67 10.53

T8 T RITCHLE IR IR s T RSN N PROTCH L IR TR s T R AU IRIA AR K 3R

Note: T, is culture with inorganic seawater; T, is culture with inorganic seawater supplemented with nitrogen and phosphor; T is culture with prawn

aquaculture water.

22 BEFIESAREENERKER

AN[A) b B R i A K AR DL an B 4-6 T 7. [
PEPAREFR BB AR Y (K) 34 R 45 A B A K AE,
73 91 H 4.69 % 10° cell/mL.5.23 x 10° cell/mLF13.92 x 10°
cell/mL, [ FIEREa TR A 55 7RI, B X Beose 2 B
SREUAHIRIVE T, B A R B A R R T,
FIT ) BEBEAERT TR0 32 3 ) (e S, Ao 3%
TR A IR 22 48 B35 (P<0.05), TR R
BRESR AR, T, BB % r=0301, T KT
B TR r=0.805, 1T LAE tH B seAE R IR A st =2
FI| R B R A, R T, A B s R r=0.126, 11
T HEE SR r=0.326, (H BBk BRI 0 A= Py Y
FET, ST ) I, Bl He ik Bk 5 ) 3 A HL
YIF AR (AR AR A R T e
AR 3R ERIR A B IR P R e A P i e 3 A 3
rh i TR + B TR B B R (P<0.05), BB ik ask
HRT BRI E IR T 22 0P EH],

BB Y A K 40 1 B R R R K X Bl 1Y) 5
GBI 3 s, T, B Fa e se IR T T,
(P<0.05), 3 5 B o) Tl BB VR PR AR, L WA
B I B LB B SR TE S
T, T, T ik R X B e e S5 b E 2= 5
(P>0.05), HILLAT UL, Basse PR AR BRBIR 5 55 72 I 8
TR F AR BB AT T2 5 T AN
23 BIEFIRSEPEERNEKER

AN [] Ak 2 r B A 1 A N L A 7-9 FR

I S R I S TS A R A B 1 B K AR W (KD
Ry 45 Ak LA HR A B K AL, 9 93 R 2.66 % 10° cell/mlL
1.81x 10° cell/mLF15.9 x 10° cell/mL. & 4 Fl 5 TR
AR R, B TR e X B ELA e T 4
R T, BRI K 2, =0.519, & T A% 35 P B
WK Fr=0242, 554 R EFE 2R 22U Y H =
5423 (P<0.05); T, AT, H, 78 B i A= 4 3 5 5 B
X B R 1) e AP SO A, A 53 50 B s xT B
A EA RS 1 T v, 9 5 B e ) AR K a2 2
il R R (WA S B I R S R, TiERER
P B P R A /N, FE S 6,10 11,14 K B 35 B
FELH FIER S + T o bRk i TR B o 4 ) B g i 3R
JoE 25 (P>0.05),

A K0 R TR BRI 6T B 1 5 S S 8K
MR APTR, AL P kBRI 78 4
/N BT T, M HHSE R 2H0E A 3 (P> 0.05),
T, FI'T, s B 1 5 4 24O 71, X B P RS
R o) B i s 2 — 2 e EVE . T, B e X Bt
BERTE S BUE R, UL EIEE ) A= K SZ B0

3 itig

oA R RS e h 2 B s ) B IR ER DL IS
PRIGEIN TR 24, 2445 RhERSE R T AN BT OB R
TN, e SR HLHTE . s AR A D HAR R
JEARE Y TRL L, dUR A AR ARG Rl ARG
B IR RS 25 R S I SR, Bk
(38 5 1R T AR BRBEMIREONE , B 5 4 J1 R Tk
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Tab.3 Competitive parameters of Oscillatoria sp. and Nannochloropsis oculata to Cryptomonas erosa after its growth reflection point

st BEFEAFE] /d Culture time
Group 4 6 8 10 12 14 16
- T, / / 13.66 5.02 4.40 2.31
T S 3
E)‘%Xﬂs“‘.@ T, / / 33.93 15.36 6.42 6.66 541
Oscillatoria sp. vs C. erosa
T, 48.73 25.07 13.48 8.96 6.83 11.99 24.16
PV T, / 477 3.29 0.74 0.48 0.11 1.43
PAERERHX e T, / 172 135 0.72 0.72 0.17 139
Nannochloropsis oculata vs C. erosa
T, -0.72 0.02 1.12 0.96 0.97 0.77 0.70

TE: TR HITGHLU TR % T R FHES NN P AYICHLT SR 75 Ty R HIXRHRFRA A R K 57

Note: T, is culture with inorganic seawater; T, is culture with inorganic seawater supplemented with nitrogen and phosphor; T is culture with prawn

aquaculture water.
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Cell density of Cryptomonas erosa in inorganic culture solution
Legends for B, E, I and G are shown in table 1.
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Fig. 6  Cell density of Cryptomonas erosa in the prawn

aquaculture water
Legends for B, E, I and G are shown in table 1.
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Cell density of Cryptomonas erosa in the solution
of complementary nutrition
Legends for B, E, I and G are shown in table 1.
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Fig. 7 Cell density of Oscillatoria sp. in inorganic culture solution

Legends for C, D, E and G are shown in table 1.
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Fig. 8 Cell density of Oscillatoria sp. on the solution of
complementary nutrition
Legends for C, D, E and G are shown in table 1.
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Fig. 9  Cell density of Oscillatoria sp. in the prawn
aquaculture water
Legends for C, D, E and G are shown in table 1.
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Tab.4 Competitive parameters of Nannochloropsis oculata and Cryptomonas erosa to Oscillatoria sp.

AbFHEH BiFRIH] /d Culture time
Group 4 6 8 10 12 14 16
—— T, / / / -0.61 0.21 0.17 -0.24
Nannochloropsts oculata vs Oscillatoria sp. T, / 0.08 -015 0.02 0.01 025
T, / 0.03 0.05 -0.01 0.00 -0.01 -0.09
. T, / / / -33.90 -134.19  -143.06 -41.97
SR
ey e o T, / / 10211 1136 -13284 -66.89 11427
Cryptomonas erosa vs Oscillatoria sp.
T, -4.19 -1.12 -8.52 -9.31 -6.47 19.22 28.28

TE: TR AU IR R 5 T RSN N PROTCH L IR IR 5 Ty R AT FRFE AR L K357

Note: T, is culture with inorganic seawater; T, is culture with inorganic seawater supplemented with nitrogen and phosphor; T is culture with prawn

aquaculture water.
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AN BEIR S ISR R R ST S s 2R IRI
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ZRBRBEMESBER AR P 2 LB /N, R BRI
FB I WATHIFRRM, TE—E AT,
A RE SR IR E AR, 1% AR b
Tk BRBE RN B 2L B SR I 0 A AR, B R
A, e sz S BRI T, R AR A B
AR B3 — BRI, (3 R ROsEiR &
B TR R e A B R T e e MBI 5 1 7R 2
BECBE AR L, X U I SR BB AT ARG A T BB X it

PRI FH TR ARF A0 5 B B0 5 T o 8 4T 1 1 FH
IrAEE R E SRR DEIR A ST IR S A, T e
e i LA 3 e ) A AR PR 2 AR Y . (a8
FrHIH, AR BRI 5 AR BE TR AL A B A
TR T B TR A e X SR TR Bk
BATTERYZCME T B 3 5y T A, T L, HoAth el )
FAEATBERE IR A R 2 —

AT, FIT, 3 Fh R A: KR EPIROLF , A SR E
e REAS FE A% Toi i A I, AR A W (K) 1
RGBS T, AT, ARG AE D 5 A B S R S R0 7
BANER T 22008, B ZE R BN 3 (P>0.05), 3% 1t
HATEHLA TCHLBEE R A % 3R vt iy 5 S S 1
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Interspecific competition among Nannochloropsis sp., Cryptomonas erosa
and Oscillatoria sp.

WANG Shao-pei'?, LI Zhuo-jia', CAO Yu-cheng', CHEN Su-wen', YANG Ying-ying'

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2 Guangdong Ocean
University, Zhanjiang 524000, China)

Abstract: Nannochloropsts oculata, Cryptomonas erosa and Oscillatoria sp. have been cultured in culture solutions
which are inorganic aging seawater, aging seawater supplemented with nitrogen and phosphor and the effluent water of
shrimp pond. Their multiplication rhythms and interrelationship are studied in single and mixed culture. Competition
parameters of three microalgae are calculated with the Lotka-Volterra mode. The results show that in each groups,
Nannochloropsis sp. and C. erosa can promote the growth of Oscillatoria sp. during the initial stages. Compared with
the single culture groups, the biomass of Oscillatoria sp. was larger in mixed culture groups. However, that of N.
oculata and C. erosa were the highest in single culture group. After the reflection point, N. oculata had little effect
on Oscillatoria sp., and C. erosa inhibited the growth of Oscillatoria sp. obviously. The competitive parameters of C.
erosa to Oscillatoria sp. is much higher than that of N. oculata to Oscillatoria sp. at each corresponding time (P<0.05) .
Oscillatoria sp. has little inhibitory effect on N. oculata, while it has significant inhibitory effect on C. erosa, and their
compelitive parameters to C. erosa are all the maximum value among all the treatment groups at each corresponding
time. It is indicated that the competitiveness of these microalgaes from high to low are Oscillatoria sp., C. erosa and N.
oculata; Oscillatoria sp. has significant influence on N. oculata and C. erosa; N. oculta and C. erosa have little inhibitory
effect on each other, so they can coexist. [Journal of Fishery Sciences of China,2009,16 (5): 765-772]
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