SENE I S
L Journal of Fishery Sciences of China

Vol. 11 No.2
March 2004

e | SRRD 3 4 A 9R B B 0 R BR M A K 5 SR W R A R I

SRTE M B OBRER,EE, BRE,KEER
(FHAS LR T B, HIT T8 NS21)

S i T Y B DT A R A { Nannochloropsis oculata ( Droop) Hibberd ) 7 175 x 3 %2 B7 5 G080 40 00 i
NO; =N Far Bl 4 03,6 12 29 mg/L, 0 BSHE 53 90 % 22,9 ol (m® < o) 43,2 pmol/(m' + ) 80.4 pmol/
ot ws), EEERRE SR 109 B 25% L GFRC T B R0 L 00 R A MR R YR [ SR
RN, N AP EMEE N ENEY AR R ROERE LR R (P <
0,001 ) , 14 B o A . L I AR I, B L5 % NO, — NRF . R A 259 I, VR0 M R E (7532 % 10°
wl) B EILF 10% W Fo M1 737.5 x 10 mb ) {H O B2 45 8 0 R A 2 0 % 1 0 105 i 12
B ERAC A 0. 249/ 14,69 % 10" /d. g R IERNE 22.9 pumel/(m® - ) L SRMUHEHE O HC 40 MR A I R A
FICHEL, JERE (A B0, 4 ol (m’ » ») RGN AL, 00 E00 M P o B R 4180 1 7211 % 10 mil. 0.
W30 F6. 51/ % 10°/d, fEATEI NO; - N ACEARAIF it NO, - N i i e 1 P R R (L3 /L
iz 6 merL L S GLES 6 myp/L 1) IR0 . TR LA R, 00 e o, A (K R A 4 5 )
LIS PRt NO, = N Het Bl b MR T 0 R e R R e i« {11 SR i o o 4 O T T
B B EER R R EERE. A AR R O R N R R I R
O AT < i O T O

SR R b b e R M B R
ESRE 009.2 TRUFERE A RS 1005 8737 - (2004)02 - 0159 -07

{1k 4 ( Nannochlorapsis oculata { Droop) Hib-

berd ) 7% EPAL RULESA B ERIHZ - R
fin 46 FF 01005 04— e 09 (B 9% 2o fL R
o1 T R Bk e R R
PRI Y L (B E R el i RN
£ BRI R, KEREEEDRMYS
/2 08 95 06 M1 fRLOY F% P AR M T . th PR
I B B0 4 e PR e T R
B A I AT B g 4 e ) 4 2]
S, B 3R P MR €72 B dR iy N I £ B
Fo it N ASHE A 2 R B A TN
fe e o ity N 4 A 0 i X i
SO e AT MK FEELAY 1 fR A
B T 0GR e 0 o R A
ol WA B0, T 0 5 SR R B
{11 8 B

BN 2000 -10 -2,  EETEN: 2003 -12-11

| HES5HE

1.1 #8

b A 4 R PG AR T LR
P85 QW) . i Eaing ACHS IR ARtk U
shIF 21.3,pH 7.8,NO, =N 0.55 mg/L . NO; - N
0.01 mg/LNH, =N 0.04 mg/1.
1.2 FHik
1L.2.1 RGO NO; = NAKTON) LR
(L) EHE(R) I THERMS x3 x2 ifHIL
' NO; =N ORI SRR 0.
3.6.02.24 mp/L, S0 RN ON A p 0 K (22.9 £2)
I,Lm_ﬂ_.-"{m: «5),(43,212) i.|.1'.'rrr-l\l-"1.I‘II3 «a) (RO 4
£2) pmol/(m’ « <), WHHF WY 0% 0
25614
1.2.2 BEFEHARS L0 i Hink R
[ NO, =N e 09 U B M. e Ol

TR <08 AR N RO [ 01 NO100 - S8 o BFTT ST AT T AN EL (20010233,
PEREMST: o196~ ), W R, DR IR B maile b 163, euen

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

160 K

LA

firdle 02 My Te 0t A ho -t & foskaeih) . S it
FY L EWEREEG A 1 O, B KT
SR O. | me ) G E NO, - N SR <0,05 mpg/
L,
123 BWEN WGBSR TR LE
MAV 3" P NP =13.9:2.3) #958E EI5G .
B A, B SE R T 2 0 | T T
$2. 300 ml = fMASRE (45 HEBLV =250 ml.) &
SRR ARSI R .
ISEIA R, B3 PR, K25
=200 HELT R ERT M 12 ho12 b, S Eh W 8
) e B ) R AR I g () 082.4 £20.6) x
10*/ml.
124 @REEME 0w 5K EFR
SRR, R T2 AR R EEE i, LI K & i
0 706 nm , B DTSR AN O T W
Dem)  HEEEGE | W3 T IREICES), WHE &
10 0 A (B ) B R A W
MRS (C) YRR R A RS M
B 1 LS RS (€ =12 349, B4"™, n =20, K
=097, P<0.001). HREMW T Y=V-R-
. 3. InN, =1nN, !
BitW. EikH K= —ﬁ;i——.:t'-l‘tl“l', i

R N, L) B DS 0 A A ] ( AT

LW =1 d) . 2B AW K
2% d.

L2.5 Sitam  Sitortife SAS S Ver
6.12) Filbir " . fi T AT kb PR RS WL T I B
e 0 L ) R 0 R ( Kruskal — Wallis
Kol o =74 121,/ =29 P <0, 001 ) AL RHI S5 %3
2 b A 2 BT LB IE &S B PROC GIM), &
B H e R 25 A bk WA ( LSMEANS) 8 %
KT 0 =005 Fedlohik 5100 7 8 5 P S 45 i 40 Wy
(PROC GLM) , i34 T 11 42 #5036 1 B2 0 06 3k [l (1)
RO R R P =0.15) 50 5 R IES
FEMR SR R B SAS/OR B H ( PROC NLP,
NRR E8E) " A T i « i

1 BRS5aW

21 FELBETHEREETHL

£225 o WL . PSRRI Ak A S o 1
AR L WFRLEE EERR 10% F (4 la,
o0 ) B ARBESTHE WS T 25% F OB Wb, d 1) B0
IR P Y T (0, AR I S L A
8 AR NOT - N AT 0% 2 5420 8.0 mp/LL K
FAETIHe NO; - N AT F o4 o i

Bl FEALBTERETE. SEESRERMSMLD
Table I Multiple mean comparisons of different treatments for cell densities, growth rates und recovery yields

XzsD
Ly R AT v+ (m - 9) 1) AT g1
E: _ Renewal ute Ligh intesisiy - Nitrggen [evel

1% 5% [ Ly L i} 3 fi 12 M

EWEE 10 - mlt') ITIS TAR2 M5 12645 1720 M58 1199 (3432 (3687 1352 )
Cell demsity M7 W4T 220 w1958 2000 L2 22060 253 22T L2200
T Ul 0178 0M9 0231 0277 0283 0.8 0.268 0.287 0.2 0,289
Gonath rte £0.006" 20.006" +0.008" <0. 008" £0.011° =0,008* +0.000° +0.010" +0.008° 0 0N
TR 10" ) 43 A6 25 44 651 [N 4,50 4.9 4.9 9
Revosery vield 007" 2007 20,000 2000 2003 20.00°  £0.00° 40, 011°  s0.10°  20.10°

B 1) BATHFEETM LR o bc (RRERB RGN, Bl B0, Pc0.08), 25 L L Ly 5300 %3 220 wmal/( mf + &) 43,2

FIJ-IL-"(“I: v u) B0.4 wmal/{ m? + o8

Wates 1] I each fwctor of the saive mow , mean with differen beiters in the superseript am sgaificantly differa { GLM, ANCOVA, P<0.05), 2} Ls
Ly o by e roups with light intensities of 22.9 jumol/'( m* + 0], 432 gl m + 6] and 80,4 punels(m? + o), respectively

BRI 3 A HT S5 NO = N AR (V) L% B o
(L) HEE(R) NxLNxRRxLRxNxL W4

S 1 6 B o B8 7 7 809 25 9 ( GLM ANCOVA 5

B P <0.001 R =0.988,n =90, F = 167.6), W
MG R NO, — N R [k S 4 o 1 2
DRI e e . B R 10% i B

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

g2

FEOEN U AR TR o R A S O 161

IR (1 737.5 % 10°/mL) R b e R Al &
HECT 082.4 5 10" /mb.) %, 000 440 0 8 16 B 4 10% Y
Wi ) la,e, o) HTE 25% T 8% F . 40K
5 HEBE B RO. 4 pumol/ ( m® - <) i 4 9 356 1
AP Lh,d, T, 0 T e R ok 753.2 x
10°/mL, LS 3T 95 0 10% i i) H T390 M
WEHE . A [ gt o ol O 0 R M R

PR A L L

||||||

el

L LT

0 - =3

LR, WS ERET 22.9 pmol/ m' s ) #l A
20 T S A O L 4 e L O O T 22,9
pmol/ (m’ =) FCHRIEHEFAE T 02 0 18 b o B 5 1.
AT NOS — N AT o 4 6 A 1 2 0 06 R f 0
0 mg/L 41K, 3 mp/L #1322, NO; = N JEHE =6
g/ L i 400 O 1O W . 6 2

T R

L T

W T Days mlislraie

LR ] -N-'Il‘ﬂg'|- e INR R Dayas

- - —

L}

[ 1 [0 A T O R R 1 T
Fig. 1 Cell density curves in different treatments for Nannochloropsis oculata
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Fig.3 Effects of different treatments on recovery yields
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Effects of light intensity , concentration of nitrogen and renewal rate in semicon-
tinuous cultures on growth and recovery yield of Nannochloropsis oculata
( Droop) Hibberd

ZHU Yifeng, LIN Xia, XU Tong-cheng, YU Xuso-hua, GAQ Cheng-mian, ZHANG Shi-jian
[§ Iklqu'lment al Fisheries, Ningbo University, Mingba 315211, China )

Abstract: A 5 x3 x2 factorial experiment was designed with five concentrations of nitrogen (0, 3, 6, 12 and
24 mg/L in the form of NO; =N}, three light intensities [22.9 pmol/ (m® « ), 43.2 pmol/(m’ + s) and
80.4 pmol/(m® +s) ] and two renewal rates ( 10% and 25% ) to determine the effects of light intensity , con-
entration of nitrogen and renewal rate in semicontinuous cultures on the growth and recovery vield of Nanno-
chlorapsis pculatal Droop) Hibberd., N, oculata rich in EPA, is one of the main feed source of aquatic ani-
mals in aquaculture. The results of GEM ANCOVA show that concentration of nitrogen, light intensity, renew-
al rate and their interactions have significant effects on cell density, growth rate and recovery yield (P <
0.001) of N, ocufuta, and the most affecting factor is renewal rate, and follows the light intensity and concen-
tration of nitrogen. With the renewal rate of 25% , the average cell density (753.2 x 10°/mL) was lower than
that with renewal rate of 109% , which was | 737.5 x 10 /mL, but mean growth rate and recovery yield were
greater than the latter's, which were (0. 349/d and 4. 69 x 10°/d, respectively. Under the light intensity of
22,9 pmol/ (m* » s}, ecell density, growth rate and recovery yield were significantly lower than any other
group of light intensity, and their maxima values, which were 1 7211 x 10*/mL, 0.283/d and 6.51 x 10*/
d, respectively, were obtained only with light intensity of 80, 4pumol/ ( m’ + s). In different treatments of ni-
trogen concentrations, the significantly different contributions of nitrogen concentration to cell density , growth
rate and recovery vield from low 1o high were 0 mg/L, 3 mg/L and 6 mg/L. The results also indicate that in-
creasing renewal rate not only promotes growth rate because of light attenuation reduction, but also enhances
recovery vield because of increasing the concentration of nitrogen , and meanwhile, improving the balanced uti-
lization between light and nitrogen, But it ie noted that cell density decreases with increasing renewal rate.
Obviously , the renewal rate was major factor influencing recovery yield, and furthermore, an optimal renewal
rate causing maximum recovery yield was also existence. Thus, these results have interesting applications for
the management of reasonable renewal and scientifie nitrogen application in semicontinuous cultures.

Key words: Nannochloropsis aculata { Droop ) Hibberd; semicontinuous eulture; renewal rate; light intensi-

tv: mitrogen; growth; recovery yield
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