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% 1 Provasoli IZ5H &

Tab.1 The Provasoli medium

%y #e ¥ (mmol/L)
NH, NO; 0. 586 69
NaH, PO, « 2H,0O 0.013 26
Fe(NH,), (SO,) « 6H,0 0.004 59
Na, EDTA 0.017 37
H;BO; 0.035 88
FeCly; « 6H,0 0.000 39
MnCl, « 4H,0O 0.001 40
ZnSO, « TH, O 0.000 19
CoCl, « 6H,0O 0. 000 03

1.2 RREFER

PL 1/2Provasoli iﬁ%%ﬁ%ﬁtﬂ,/ﬂ&ﬁﬁﬂ:ﬂ
VR B, Ml E 5 o BN AR, AN A A
0.074.,0.147.,0. 294 .,0. 587.0. 881 mmol/L,
1.3 BRRE £

L 1/2Provasoli i%?%%%]%ﬁtﬂv i A L
VR B, Ml E R o0 BN AR, A [ Y Bk
0.007.,0.013, 0.025,0.050,0. 100 mmol/L,
1.4 RRRERFAZE

DL 1/2Provasoli K5 3% 56 Ky J fily, H ok AR 15 9% 4L
2 AEREMNAEEEEREEKOEN

BWE, HEFRTEANAT, RARMBEKE N
1/8Provasoli.1/4Provasoli.1/2Provasoli.Provasoli 1 2

Provasoli,
LS %A% Bk

P 1/2Provasoli K5 F%3 y BL it AR M4 4= % By
B E B R EERE 4:0,0.1,1,10,100 mg/L,
1.6 S456%AF%%k

5744 % BRI RO RE M 0. 5 mg (VitaminB,, )
+ 100 mg ( VitaminB, ) + 0. 5 mg (Biotin), & F
1000 mLAYZ K o o DB R U8 B 1 i i BR . LA
1/2Provasoli 3535 M ERL . IS E 44 K. I &
ANFE A YA W BERG B - B 20 mL 9 55 55 W o
A 0,10,100.1 000,10 000 pL (5 A4 ZREW .

2 EXR 5%

2.1 RRAMNRNAMEEZEEZRAERG TR

2 2 LWL AEAN R R RS A A 3 IR AR B
R R A 2RI 1~4 d B4 K SEAA IR, DAl R
B R IR o Je 0 A K R R U O S B RO
fil R 4

Tab. 2 Effects of different nitrogens on the growth of C. okamuranus disc

I A 8 AR A T )
Rz R ] (D)
NaNO; NH, Cl NH, NO;,

1 4.0+0. 1% 4,1+0.1° 3.940.1*
2 4.1+0.1° 4.5+0.1°¢ 4.34+0.1°
3 5.940.1° 6.3+0. 3" 6.3+0.2°
4 6.140.3" 8.3+0.3" 10.940. 3¢
5 6.3+0.1° 12.9+0.4° 13.4+0. 3"
6 6.6+0. 2" 18.04-0. 4" 18.5+0. 4"
7 8.1+0.2¢ 22.440. 4" 24.8+0.5°
8 11.5+0.5° 25.140.5" 30.3£0.5°

T R ] — A7 B A b A B S BEAR R R 22 e AR R 35 RN TR R 2 5 R 3. R IR

VP2 RALE B AN — SE X NH, -N i 5
T NO; =N IR 22 R R - i 25 0 3 2 40 i )
PR 2 2RI 3 AR 0 24 PR BT v A7 A A AU )

e M AR .
AR W, DLAE EE /R B Y NH, Cl, NaNO, 1

NH,NO; fE8 Z I 2 £ NHONO, 0 52k
R NH, i 4 59 NO; s 1 K65 1F
TS B I IR pHE Y BT AR T AR B pH
HAY AR E - NOy U BER 1 38 2 5 1 59 A 1 AT Al
FOR AT BB FF AR K

2.2 ROREANRAREELZRKEKG A

< 3 AL UL AR [F)AE IR vk FE T XA R4S e
IRAR I SRR B P i AR K, FF 0. 074.0. 147.0. 294,
0.587.0. 881 mmol /L fiff R Eic vie B ), B AR AR AR K
FARAL, b 0. 294 mmol /L ¥ B2 I SR A A K B
P,0. 074 mmol/L F1 0. 147 mmol/L ¥ J& B, £k
PRTE S5 WA I 02 34 K T #E 0. 881 mmol/L 1A
WRERS, BRI BRI A KBS, 3 d EAEKIKE
ER.
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&3 ATE NHNO, REXNMHEEZEREEKB I

Tab.3 Effects of different nitrate concentrations on the growth of C. okamuranus disc

XIS S e R R AR ()

B IR ) ()

NH, NO, % (mmol/L)

0.074 0.147 0.294 0.587 0. 881

1 3.9%£0.1° 4,040, 1° 4.040. 2° 3.940. 2 4.140.1°
2 4,240.1° 4.340.1° 4,440, 2° 4.140.1° 4,440, 2°
3 5.540. 2° 6.340.1° 6.040.1° 6.340.1° 6.040.1°
4 13.240.3° 13.1+0. 3 15.1+0. 3 13.1+0. 3¢ 14.4+0.3"
5 18.9+0. 3 19.540. 3" 20.040. 2° 18.940. 3" 17.340.4°
6 21.340.5° 24,240, 3" 24,840, 4" 24,340, 4" 22.140. 4°
7 21.7+0. 5 24,840, 3" 26. 140, 4¢ 24,840, 4" 22.240. 4°

Pederson, Naldi &% F" N fiff 58 T — Fl i 3
(Amphibolis antarcica) ) N WA 43 TiL » 76Kk &
N WA e 2 R AR K TR Y 7000, Ky
302075 NN TR E SR FE AN 78 . Y B VT B 0T B 3 N AE
FEA AR T R A A VF 22 R AL i 3 n] DLAK
A NGETX— S~ RAECHH TR RSN A
VRN T B 2 A A R KR R LA R Y
W N ORI RE 1 A AR R MR B S )

R4 BRENRAKEZSEREEKOFIN

2.3 BREREXRATAEE EHERKEKG T A
F 4 WK {E 0.007~0. 013 mmol/L ) #Hk &
s SRR AR A 1 FE AR [] s o L0, 013 mmol/ L
T B8 15 A K A B, 0. 050 mmol/ L. YK 22, 0. 100 mmol/ L
8 B BE A 0. 007 mmol/ L # % B v B I L X S50fR
ey KL e

Tab. 4 Effects of different phosphate concentrations on the growth of C. okamuranus disc

I A 8 AR A T )

By IR A (D

P ¥ & (mmol/L)

0. 007 0.013 0.025 0.050 0.100
1 3.940.1° 4.0+£0.1° 4.1+0.1° 3.940.1 4.040. 0"
2 5.1=+0.1° 4.9+0.1° 4.6+0.1° 5.040.1° 4.8+0.1°
3 5.840.3" 5.6+0. 3" 5.3+0.2° 5.940.2° 5.440. 2
4 8.0+£0.2° 7.440.3" 8.6+0.2" 8.2+0.3" 9.240.3°
5 12.640. 2" 12. 040, 2" 12.040.3" 11.4+0. 4" 12.240.1°
6 19.640. 4" 17.240. 3" 18.4+0. 6™ 17.24+0. 5 18.840.5"
7 22.5+0.5° 22.3+0.5° 22.0+0. 4° 22.8+0. 3" 22.440.4°
8 24.3+0. 3" 26.140.5" 25.240.4* 25.3+0. 3% 24,240, 3"

IEBERRER PO, 2 B ey £ 2 LB P .
Lundberg ZEM 9 BF 98 17 R B 3 (Ulva lactuca ) W IR
ARG UL, R AR B EE N A B A e
W B LA AN PSR i T4 A K. R
2R BT f A1 AR K I B 1 75 SR Y B 5 R T, Y i AIK
T 50 pg/L B, W Ab F @RS 5 T 20 mg/L A,
BWAREMAERKZEME 0. 1~2 mg/L & il W .
P B SRR A W WSO AR 4 B B B
— B BT

ABEFE R PO, A Bl W JE 7 T 0. 5~2 mg/L
ZAA] s RS A A o R B B AR R 5 g A
R e B2 Y 8 0T XD AT S A 8 9 A I I 8 3 R R T iR

JE I B A B R
2.4 KRR AT R ATALE 3R SRR
A O

5 AT UL, A (] vie B s % O 85 R XD R R A o
AR A K A A AR, Hod Ll 1/2Provasoli £
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FrHEEE IR I B R A K R PR LR 1/4Provasoli,
1/8Provasoli. Provasoli. 2 Provasoli % 3% 3, 3 d

i, 2% 2H 19 A= KB HL 3 SF 4 . (B Provasoli 11 2 Provasoli
Ke R et SRR A K S22 53 d DR . S A AR R B

RS TRAREEFENNMKEREEREEKBZ0

PR AR 3] 7 d.1/2Provasoli Hi FR AR &
AR B 21K Pt T 1/8Provasoli #1 1/4Provasoli %
I kR BR AR B B AR, JF B R R T Provasoli Al
2 Provasolid{ 3¢ F: 0,

Tab.5 Effects of different concentration media on the growth of C. okamuranus disc

XA A b R R B AR ()

B g A (D

1/8Provasoli 1/4Provasoli 1/2Provasoli Provasoli 2Provasolil
1 4,0£0.1° 3.940.1° 3.940.1° 4.040.0" 4.140.1¢
2 4,9+0.1° 5.1+0.1° 4,8+0.1° 4,5+0.2" 4,6+0. 3"
3 5.640.2" 6.0+0.2" 5.6+0.3" 4,84+0.2 4,9+0.2°
4 8.440. 1% 7.4=+0. 3" 8.8+0.2° 8.0+0.2%" 7.4%0.2°
5 12.040.1° 12.040. 2 12.440.1° 10. 6£0. 4° 11.0+0. 4°
6 17.2=£0. 3" 17.6+0.2" 18.840. 2¢ 15.640.4* 15.2+0. 3"
7 22.040. 4¢ 20.8+0. 4" 22.44+0.5¢ 19.6+0. 2° 19.2+0. 3°
8 25.0+0.6" 25.240. 7" 26.0+0.7° 23.6+0. 4" 23.240.6"

TERMBE T AR R R TEA - TEARVEAR TRMNEEEMARK, X5 m Wk E

TEEL I 7 R R TR0 G B DR IE e 28 DR A K
B S B B R P 3R B 0 R R B, B RR AR Y
i (R T 2 AR T R AE R [ AR K R
AR REE AT X 38 S5 A AR TR A WOR% TR AR
o BN R 1 B R 450 T DA R [R) g 5 32 30

AWFFE R, LL 1/2Provasoli 537 3 0 4 R[]
T RE 1 35 3 R X XD R R A 5 e R IR VR B Y
B IR FURE A e R Y A R T R B B 3R R
F6 HEEZEBLRNMNEERZERETEKNE L

P19 5 TR e 114 2 A 400 A A O
2.5 AFT By AA%ETNATEE R
R EKGH®
6.7 BoR R B MR A YA R A AL
SRR B A KA — s A R AR B O
WY 5 i e R E ) 2R 3R By, FAZ A 4 A 3O L
ATE AR SRR BRI K.

Tab. 6 Effects of Vitamin B, on the growth of C. okamuranus disc

IRUASS A 48 3 R A T AR (o)

B FR 1) E] (D

e ZE B, W E (mg/L)

0 0.1 1 10 100
1 3.940.1 4,07£0.0 4.1£0.1 4.0+0.1° 3.9+0.1°
2 6.0+0.2 5.94+0.1 6.3+0.2 6.0+0. 2" 5.5+0.1°
3 8.140 7.6+0.2' 9.140.4° 8.1+0. 4" 6.5+0.3
4 11.740. 2° 11.640. 4° 13.3=40. 4¢ 9.740.3" 8.740.3
5 15.6+0. 3" 16.0+0. 3" 17.240. 4° 16.9+0. 3¢ 12.5+0. 3"
6 20.840.3" 22.1+0. 4° 22,940, 4 21.9+0. 4% 15.5+0. 5°
7 24.04+0. 4" 29.3+0. 4° 28.0+0. 4¢ 25.6+0. 5 16.5+0. 3
8 28.3+0.6" 34.7+0. 6 33.6+0. 6" 31.74+0. 6° 20.5+0. 3
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KT EGHEFIINANREEEREFERNZM

Tab.7 Effecs of multiple Vitamin on the growth of C. okamuranus disc

XIS A e R R B AR ()

R Rt ] (D)

feg A oh- 27y BT GN D)

0 10 100 1 000 10 000

1 3.940.1° 4,040.1° 4,140.0° 4.040.1° 3.940.1°
2 5.040.1° 5.040. 2° 4,940.1° 4.840.1° 4.940.1°
3 5.6+0. 3 5.740. 3° 5.840. 3¢ 5.540. 2° 5.640. 2
4 7.440. 3° 9.4%0. 3¢ 8.440.2" 8.440.1" 8.240.2"
5 12.0+0.2" 12.2+0.1° 12.040.2" 10.840. 3¢ 12.440. 4"
6 17.24+0.3® 17.640. 4" 16.840. 4™ 16.0+0. 4° 18.0+0.5"
7 22.440. 5 25.740. 4 22.040. 5 21,640, 5° 23.240.5%
8 26. 040, 5% 32.040. 6 26.8+0. 5¢ 24,840, 7% 23.440.3°

Uchida 85 BF 58 3 B 52 45 4k A= 300 KRB 4
B I A B PR AR A — S A BEAE s 4EZE R By
YEA R B, B — LB TEIF I BN TG IR S
AS TN LH 73 T A 52 56 = R R LA 8 e B AR v ) 2
IS ARBETE R AR IR T B 4 A 2 By R4k
A ZR Bio 20 IR A 98 2 R TR B A AT S BRI Y
fedb AR Heofe 2R 2R R AR TS5 4k A2 X By R4k A2 %
B (WA —E 0 Gk, Wik . iR B 4R
Buo FIAE W) 28 0] A Sy XA AR 38 N T 3% 9% 2 9 45
Hor.

U SEAE iy T R R T G W X R T B0 9SG HOE ™
L [R] B il 9 2K 7 B B TS A R L R T T AR 2
b2 A RANTTE A R UE T (R e e B e S e
HRE . P Ah 27 2 2 i A A 5 40K Y I i 2 TR
W R FH 8 3R W 5T A 28 K Bl O R A I A RO it 2
LI TR M E T TR AR Y R A R S K
PRI DR 22 ] AR B O AR L 6 DR TR 22 5 T 8 B8 T A
A A R IR AR P A+ B L

SE R
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ZHENG Lan-hong'*, ZHANG Xue-cheng', ZHU Qing-hua'

(1. College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China; 2. Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Science, Qingdao 266071, China)

Received: Mar. , 10, 2009

Key words: Cladosi phon okamuranus disc; nitrogen; phosphorus; vitamin; growth

Abstract: The brown alga Cladosi phon okamuranus Tokida which was an economically important species
and is cultivated along the coasts of Japan’s southwestern islands was studied in this paper. The effects of ni-
trogen, phosphorus and vitamins on the growth of C. okamuranus disc were investigated. Measuring the di-
ameter of C. okamuranus disc everyday. the measurement results was analyzed by SPSS13. 0. The investi-
gation showed that C. okamuranus could get the better growth rate when NH,NO;was used as a nitrogen
resource, the apt range of nitrogen resource was from 0. 3 mmol/L to 0. 6 mmol/L, in case of different con-
centrations of phosphorus, with 1/2Provasoli medium. VitaminB,, VitaminB,, and Biotin could increase the

growth rate when increased to some content.
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