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Cultural conditions for Sargassum thunbergii germlings
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ABSTRACT To determine the suitable cultural conditions for the growth and development of
Sargassum thunbergii germlings, orthogonal experiments on three factors (illumination, tem-
perature, and salinity, each with three levels) and the nutrients level experiments were carried
out. The results showed that the effect of temperature on the special growth rate (SGR) of S.
thunbergii germlings was highly significant (P<Z0. 05). The maximum value of SGR of germ-
lings was 10. 78% when the temperature was 25 C. The SGR decreased gradually as the tem-
perature dropped. Effect of salinity on the SGR of germlings was significant (P<C0. 05). The
germlings grew faster when salinity was 30, whereas the SGR decreased as salinity reduced.

Effect of illumination (2 000-8 000 1x) on the SGR was not significant and the range of SGR was
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close to the error. Nitrogen and phosphorus nutrients levels had a great influence on the SGR of
S. thunbergii germlings. The nitrogen concentration of the natural seawater in the experiments
basically met the requirements of the germlings growth; however, the phosphorus was relative-
ly insufficient. When N/P was over 15 ¢ 1, it was adverse to germlings growth. The suitable
N/P ratio was about 10 ¢ 1-2 ¢ 1. In conclusion, temperature 25 C, salinity 30 and illumination
2 000 Ix were the suitable culture conditions for S. thunbergii germlings. Culture medium with
nitrogen concentration of 0. 45-1 mg/L. and phosphorus concentration of 0. 3 mg/L. was benefi-
cial to the germlings growth.
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FH PhotoLab %i}iﬁlﬂ(@iéﬁﬁ 1')‘((%? Table 1 Factors and levels of the orthogonal experiment
WTW A 5D E S B AR K Py gor KT Level  SEMUE Tlluminance (1o ¥ Temperature('C)  #hF Salinity
HFRASER 0.45 me/ L BEL K FRKE ! s 00 = 0
2y 0.06 mg/L, LS ¥R ik 2 4000 20 2
NH, Cl 5 NaNO; & & % % 0 & . 3 2 0o v 20

KH, PO, W A B ST Hm. & T 3
AT 258 D ZWREE Yy 0. 45 mg /L, 2 B B #E T R IR EE 0. 06,0. 15,0. 3.,0. 45 mg/L 4 41, 8535 5 1 h
6d; 2)BEMREEI A 0. 06 mg/L, 73 55 B A OCE WAL 0.45 (1 .3 .6 mg/L 4 41, 8557 JH W 6 d;3) B EHH
3mg/L AR TCE TR 50 1,15 1,10 1.5 1.2 1.1 : 1 RIS CE iR 5 6 41,55 AR 12d,
LR 3 d I 1 YR TR SR A SRR OR IR 2 000 Ix IR 20 C
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Table 2 Range analysis of orthogonal experimental results

S : ? Factor A _ it *//]? IndAeX
Experimental number 6 B B2 hRE iR BAEE ST
Tlluminance(1x) Temperature( C) Salinity Error Specific growth rate( %)
1 1 1 1 1 12.45
2 1 2 2 2 10. 19
3 1 3 3 3 6.09
4 2 1 2 3 10. 80
5 2 2 3 1 8.21
6 2 3 1 2 8. 17
7 3 1 3 2 9.09
8 3 2 1 3 10. 58
9 3 3 2 1 8.12
YIE 1 Average 1(%) 9.577 10. 780 10. 400 9.593
HIME 2 Average 2( %) 9. 060 9. 660 9. 703 9. 150
YI{H 3 Average 3(%) 9.263 7.460 7.797 9.157
W 2% Range (%) 0.517 3. 320 2.603 0. 443
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Table 3 Orthogonal experimental results analysis of variance

% A o
s Ji % fi 22 I i F it F i 5 (i kT
: Sum of squares Degree of . .. g
Index Variance source o F ratio F critical-value Significance level
of deviations freedom
6B
0. 406 2 1. 049 19. 000
Tlluminance(1x)
12, i 327 i
Fo AR K R i ‘ 17.117 2 44. 230 19. 000 0.05
Specific growth Temperature( C)
rate( %) £ BF Salinity 10. 898 2 28.160 19. 000 0.05
%2 Error 0. 390 2
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15. 48 % , BLIF v BE A B K H ) 5 5. Qi 2 i, DA 1 AR IR Bl vl i o B 38 40 90 T 1k L A G o 2R i
ST FH AR K P B EE 0. 06 me/L {R4F A, MR ICE  Fig. 1 Effect of phosphorus concentration on specific
Jn& % 1 mg/L i, SGR BIik & K(E 12. 03% , I i &1k growth rate of S. thunbergii germlings
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growth rate of S. thunbergii germlings
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JCHREE R BRI T BB 4 TR AE K S R B B, BN 5 S5 (2012) 73 B 1 O% B AR
JEEXT BUR B 4 46 IR AR K B2 A B 3 000~6 000 Ix X320 J5 55 7 KA 448 7 M B2 52 e AN b 2 L UL 2
XF gl T A KM R . AHFSE & B G BB EAE 2 000~8 000 Ix, Xf 32 K5 Ja 245 6 K B W48 7K1 SGR
SR B 3 R G BRI ) | S Ak 98 1 R i B L R 2 000 Ix 23l BRI EE . Zhao 4§ (2008) A K L Hif 7d
f£ 88pmol photons/m* « s(#y 4 400 1x) Z5F T 85 3% 1) R B 4 0 7 & K & 2 3 & T 44pmol photons/m’ « s
(242 200 1x) fHH AR K B JE 6 A 1 35 22 IR dE .
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EARS E:
Special growth rate(%)

Bl 3 AN [R) S b T LR 3 &) 6 4R L A= K 3 11 5 T
Fig. 3 Effect of N/P ratio on specific growth rate

of S. thunbergii germlings
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