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Abstract

Benthic diatoms are the main food for abalone and sea cucumber. Sufficient and high-quality food is
the most important factor in the production of artificial seedlings. Most benthic diatoms are cultured
in immobilized culture and static culture, which cannot achieve large-scale production, therefore, its
large-scale industrial production is very necessary. In this paper, three kinds of culture methods, I. E.
Static culture with different silicon concentration, suspension culture with different silicon concen-
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tration and photosynthetic reactor culture are studied, which broke the traditional adherent growth
culture state and achieved high culture density through suspension culture. The optimum culture
conditions and the optimum silicon concentration were obtained by comparing the OD value and the
cell density. The results showed that the suspension culture was the most favorable for the cultiva-
tion of Navicular, and the maximum cell density was 2.45 x 106 cells/mL, which provided a prelimi-
nary reference for large-scale suspension culture of high quality Navicular.
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1. 5|15

FE#EE(Navicula), J&TREBETT, P9, MEEHE, SEER, fEBERE, HEUMA Navicula
tripunctata (Muller) Bory [1]. JLAMA/N, 8537 IR SHHER, J&—Fha FAE DRI R R e, 3
e & s HRDIRM R, AT A AL AR S A i 8] b LR AE MR R iR (o 2 (e &
[2]o VAP NK P AR EERL . WA AP, K IR R A =&, TR T B T i e
FEABRA S IR H AL, (EHIRI AP o Al RSO U 9 2 — # AR @ A A = 3], B
I B I b R AR BRI R O AR, SRR T K ARG B . R B B OB
s AU S5 4 50K =S EAR BT CIUERE, A2 g S0 1 11 32 AR R DL R L AR Kb 75 1 R
[4], TEJB DK IR B 2 N TR0, O NE RGBS AT i AR K I
MBS EHEEMEXREY), AU SRS BN E, P EER. 2 hESaE
FRMAG TR, HiFSMAESYHNIE, B%E. R, ARSI~ s E K E
R[] [7] [8]. R—FEAWBELFEMENIEREAEY, FIRZEEA— N & e —
HuBIF TR K [9]

TERFRICRE R AR, el SR, IR, MRS RA N, Py Fe. Si SE 705 DA S
T 0 2 FI0 B 52 M JER A A 82 11 2E KT [10] . 2 A i 2 2R AR K A IR T 1R 22, R B X 86 2 A
KU B, PREEIR B PR A 1 2 o] 5 288 (0T R AR B A A S = A B RS [ 1] 7 SR AP Ak 2 11 K =
Brgeh bR T e, WREE. ERPEE. pH SEMEER R AN, semaRkEE AR K E R TR R A B Bk fE4
Mg FRe R, CAIRE W K& b 10:1:0.1:1 (mg/L) [12]. HRGT, X —WREERC L AE E N 6605 1in ks 5
THRI AT V2R 4N RES IR R EE T WA FE, BT RMAES, N RS0, El—
B, Kl e IR R R R, AT DR B AT SRR T, 7a R K AR S 8 SR
AT DASEAF I BK R S 5r s initg S5 R o AR SRR LAAHE BN AU 5, SO T A% S8 1 A ek 8
307, i BRI IR BN R IR B, i R IR BIWE KR R IR E 5%

2. ¥ 55%
2.1. SCIG#H)
AR S SR P 3 P 35 3 IR 7 X SR A SR T RN 25, SR (Navicula) BE R B 4 17 K SIS T
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FrERAL, 3 B R FEE U5 [4]9 KNO; (150 g/L), NaH,PO, (5 g/L), NaySiO; (30 g/L), Fe-EDTA (5.57 g/L),
fl2 TR LR (L mL/L). FERIASFREAE AR, WnEEgn ey 5 oA Tk, AR (oA 52 fR ), e
Y B A G EVRRREE, WITE BT 8~10 AT 9 BL[13] TG BE 25 A T HeFhi#E 1000 mL = fkeifi,
FA T E AT IR, AR IRRELE 20°C £1°C, EERIE 20 K, BR AT, FRIA
HATHES) .

2.2. LGNSR

REL(CX21FS1, HA OLYMPLUS A F]), 4 6HEETHWRIT200, LSt e i ss AR AR]), I
BRUHHIR(XB-K-25, LRI ERAEA IRAA), Sl TRERQYC-211, LR i i #4
FRAT]), SK-1 PRIEHRASIZ(SK-1, SIRTRHTEEAIRAR), JohiA ZdasvH(FGH-1 &Y, dbniiiE K
A ).

2.3. SEIR A RREIRT

SR R A IR R R AREUE KW, AR SLI0 I 7 A B SRR A . SIS A AN AR
JEFRE LT, AFRRERZ BT, SCRAEY RS 1) NAEKRESER S, BAIEEEATL
B KB T EL 35 IR HE I T, SE36 10 B 6 FREEIR BERRIE, 43 314 0 mg/L. 15 mg/L 30 mg/L.60 mg/L .
120 mg/L. 600 mg/L, T-Skie= NFFERETE, G 12 h: 2) ANEREIRE ST, KA
JeEEA KB PR L H R IR HE I A, SRB0 B 6 PRIk BEBR RS, 433109 10 mg/L 100 mg/L . 500 mg/L -
600 mg/L. 800 mg/L. 1000 mg/L, T4 iR TREIKN &R F7, JCHRINK 12 hy 3) JeMIAEY ) N 258557,
WA SR N T35 KB OB B 2O AR I B2 b, 5B R, BHRET K 12 h.

2.4. EKMESGHTHE9H

FHMES, BRESHIEN, RREDG, S N WEYIMIEA, KA g i 4 KR .
A G, B3 AFESMECTAT IR, FMERTF BRI, A 66 FE T i TR 4T A 5 A

SEEHHE R P SPSS19.0 kAT AH I 45 b 01 S 35 1k 222 S5t o ek A 0 T 0 o A K 1 S 35 1 2 SRR P PR
=T Z 5 HT(One-Away ANOVA), HHETE 5 2 ATl i 257 AR I (Levene #556) . 24 p fE/MT 0.05 Y,
RoREEIREXT R A Ko 2= S M 3 2 p E/NT 0.01 i, SROREEIR FE X EE 40 A A Ko 22 5= M
BE.
3. LREDH
3.1. AEEHEFES 0OD560 BYXx Rk

OD fH/NT 1.0 B, B £ IR OD560 3G K, ST FEE4iiT EARIG I, —3# 28T HILERR,
AR R 7R g BT8R (g /mL 5 959K) = 0.6872x + 0.4184, Z&PEAHI Z% R? = 0.9085. HAHIE#E4M
Jf1 T 5 ODsgo X R M1 Z N 4] 1.

3.2. FEERERHEIESF

ANFERERERREN T, B ERTFRAEEEN OD M A= 2 Fs, #EA0ME R E 3 iR,
AN TR A FEE ek IR BN i BB 55 7 X AT BRI A K AT W 35 R (p < 0.05),  FH 600 mg/L M i K. 7EREEFI OD
(EANA R 3 BN, B AR, STEBEEARI AR K, OD MM ok b 2K, B
V) 5 — 5 W PRI U 50, AEL IR 5 R 7 5 RV PRl 1 . 600 mig/ L Tk R A Ak i I 2L 4 o 53 5 8 85 3% v - oAt 5 4,
H iRk B .
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Figure 1. Relation curves of ODsgyand per unit dry weight of Navicula cell
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Figure 2. Effects of different concentrations of sodium silicate on the OD of Navicula
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Figure 3. Effects of different concentrations of sodium silicate on the cell density of Navicula
[E] 3. TEIAR B RO RERR S A+ S5 20 B 25 A 52 1

FEMFERE R T, MERIR, BEAFRRWNKE, B HE#E OD (HMYNRE FEHEAT iR, i
FRANICIE N 600 mg/L I S5 AT FHZ BRI AR, Ul W iR VR B R RR OGS 14 T 38 A KA Ot A T

FESIS BRI S R rh, KB EI) OD AR AN B4R I 5 15 I AR Bl 75 I 18] A S — ELHSIE ey, i
AEN RS P —ERE NS, RATRER T 207 R RIS 1) RS, HRZH
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FEEHEMIEE b, SEGENIER, XSS R — g iR 2) BRI fHE A K 4 —
(RZmT, FHEEE OD {E AN AR 2 B B AN 26 AF AR P~ A — e IR B 1 Bl 3) SEd FErh, R mIRIE
MIRERR A BE TR e A D B PTIE, A2 IR yE 2748k, SN Rt — e iRz, S
LG A RN E MBS 2%, Tk — DR FURERR B B L AN I S 1 93 2 45, AT S i 4n i
SEGERVT,  IRAF T INHERA I SL G A5 R
33. FPRIERERZRIES

AR ERERREN T, BIERE ISR OD (HM R an &l 4 FioR, R4 R 5 Bis, A
IR S R R R S I AR K R 35 2 (p < 0.01), L 600 mg/L. 800 mg/L. 1000 mg/L 520 f A i
#. 600 mg/L. 800 mg/L. 1000 mg/L FeEEeAuA S a6 20 FE 4t i 25 5 22 A K, IF BISMEERT R AR L, 252
SERKORAS, HANM 2 FE i T 3ot 3 40, ey SRR 6, HIR KA 2 BE 4TIk 2.45 x 10° MmL.

1.20 — 10mg/L
100 —— 100mg/L
—&— 500mg/L
080 -5~ 600mg/L
a§ 0.60 —o— 800mg/L
0.40 —A—1000mg/L
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Figure 4. Effects of different concentrations of sodium silicate on the OD of Navicula

4. RERERIREEZ SIS AL % OD ERVSZN
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Figure 5. Effects of different concentrations of sodium silicate on the cell density of Navicula

& 5. RNERERREER XA R A AE % B R R0

KA RE R, EERRI ARG N, R AT R B N, HAZ R mTE A8, F
PABRAHERNIN,, OD EFI¥E MR AC IR IR FEAN IR, R 280 Sl 285 SRt il — sE ISR, 5 10t — AR FURE IR B s
FrAEAE, BEAT SN VEA R SRR Y, IRAT IR S I 45 R

FEMFERTREAET, &iFETR, WEAFERNKE, W fHEE OD H, 4iR® AT i,
PRAWIR BB B A A T AR 2B, 2R E, 1645 600 mo/L R RRANIR b AT #E— PR 5T
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3.4. MEMR P 2FIETT

600 mg/L FERRENVREL T, JeFIAEY) I Mg 1 77 4 TR B OD fE AL N 6 Frar, i i B2 Azt
K7 B, BEIT TR0, OD fEH8 N, BEANMLE LRI, £E55 16 RiEA B fm g, MIEREIE 12 %, FHE
R B AN, o v AR L L T A4 2,60 x 106 MmL, N ds PRSI S IR . B 12 RS,
I BEARML S FETF AR08/, BN 88 P U (s H R A AR RO B B 324K

1.6 —m—600mg/L
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Figure 6. Effect of 600 mg/L Sodium Silicate on the OD Value of Navicula
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Figure 7. Effect of 600 mg/L Sodium Silicate on the cell density of Navicula
7.600 mg/L RERR RIS A3 5 LA AR BE O 220

4. ZRERE

AN [Tk e P i s R s b, REPRANIKR A 600 mg/L INF, 3R 4 i 55 B A v Tl ik 7.2 x 10* ANmL,
Y RS [LAT I AL RE R IS, BRAN IR K A 2 B T ik 2,69 x 10° NmL, b Sz A S,
Wi I IR I 7 B Rh 0 AN 2 P AT R . AN [FIREIR IS RV 7, RERRENIKE v 600 mo/L, E4H
O35 P e T IA 2.45 x 10°AN/mL, gk AT g T M4 A S5 [ 1 4] 5256 A0 B % 9% LUKCRI TS /K 85 97 [15]
5K IEE[16] 78 Ak F LA BRI SRR 45 R, £ 0.2 g/L IIRINE T, FEERNA KGR EIA S
9.4 x 10° AN /mL, XS ER[L71T ML G5 [ @ b 35 7 MR (A, e S AT o 9%, o rk e
FRARVR E 100 mo/L, 4N Es BEE A F] 4.97 x 10°ANmL, A NER BRI, BUIRE IR A RGN R 25
BERMAAE K . TN SN B 92520 rh, RERRENVR S 600 mo/L, R4 A2 FE B vl ik 2.60 x 10°
AL, BB AR SR8 T DR 5 i (B8 i B i, 75— B IR RS R A, IR I m A
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JERAPEE 3 A — T 1 AN A A0 AT, e B R R PR A 2 0, B AR RO 2R

GRS AT AR R SEARIORIRTARAR, S DLBEAT AL (B 5%, KRR R T B R B LA, P
JEEAP Tk 5 £ 25 A 3 P 2 B R IR A e B RS2 BHL[18] 0 Tk R ST Ak HE A R BE (R R i 2 —, LR
WIREFE AL KA R, A 702 2 B BURN (3R (K I A rh i A € [19], BT DARE A I
BN SRR B IR SO AT IURRAL A P R Ok, X T — 2D T R R R e (1 e AT ER 3 B, i
THRFIRANLEE, SRR, D T AT BT R SR, R DR A
BAEKP TR AETORY S AEMIRRL, THEERHUE i AR A BREEWE ST AR 5 T R AR H 2 B 4
L AEARR, BEERAEBE R A7, TR ek 3 52 BEAE B2 22 W7 T SE A AR T AR, R A%

HANME[20] [21].
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