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sporangium ratio of filaments of S. lomentaria
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17 °C 43.2 pmol/(m*s) , , (X1)
, (X2) (X3) (X3) ,
7 mg/L , Box-Behnken
, 39.30%+0.23% , 2

%*2 RSM RERIT5%R
Tab.2 The experimental design and results of RSM

X X5 X3 X, /%
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3 -1 0 1 0 31.70
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7 0 1 0 1 28.71
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9 1 0 1 0 15.02
10 1 0 -1 0 18.67
11 0 0 1 -1 14.01
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13 -1 0 0 1 23.51
14 0 0 -1 -1 17.95
15 -1 -1 0 0 39.25
16 1 -1 0 0 28.48
17 0 -1 0 1 3498
18 0 0 0 0 24.19
19 0 1 0 -1 18.37
20 0 -1 0 -1 31.02
21 1 1 0 0 19.66
22 -1 1 0 0 28.50
23 0 -1 1 0 37.88
24 0 0 1 1 28.20
25 0 -1 -1 0 20.41
26 0 0 0 0 23.28
27 0 1 -1 0 28.53
28 0 1 1 0 19.28
29 0 0 0 0 2543
Design Expert 10.0.7 (P>0.05),
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+4.40X:X,-0.93X,%+6.49X,°-2.80X°—1.94X,” > > , P ,
> 3 (X1.X3)

3 , (P<0.01), (X1Xy) (X2X3)
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Fig.3 Comparison in the development filaments of S. lomentaria before and after optimized culture
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OPTIMIZATION OF DEVELOPMENTAL CONDITIONS OF UNICELLULAR
SPORANGIA OF FILAMENTS OF SCYTOSIPHON LOMENTARIA BY RESPONSE
SURFACE METHODOLOGY (RSM)

ZHANG Yu-Min, WANG Yu-Meng, GONG Xiang-Zhong
(College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China)

Abstract To optimize the conditions of the development of unicellular sporangia of Scytosiphon lomentaria and
increase the proportion of sporangia, based on single-factor experiment, the response surface methodology was used to
optimize the cultural conditions of unilocular sporangia of filamentous. Temperature, light intensity, added nitrogen
concentration, and added phosphorus concentration were tested and the optimal conditions were determined as 17.67 °C,
30.32 pmol/(m*s), 37.37 mg/L, and 10.63 mg/L, respectively. Under the optimal condition of induction culture for 20 days,
the proportion of sporangia was 48.92%+5.58%, higher than that of the control group (34.80%+4.29%) (P<0.05). In
addition, the relative error between the experimental results and the theoretical model prediction value is less than 5%, and
thus the model was proven reliable. To evaluate the development of unicellular sporangia of filaments in the optimized
culture, the filaments were stimulated in shade (17°C, 2 h), after which the number of zoospores released in the
experimental group was 3.33x10° ind./g FW, higher than that of the control group (1.67x10° ind./g FW) (P<0.05). During
the induction of unicellular sporangia of S. lomentaria, the induction environmental conditions could be controlled
purposely, which could not only increase the proportion of sporangia, but also promote the synchronization of the
development of unicellular sporangia and the release of zoospores.

Key words Scytosiphon lomentaria; filaments;, response surface methodology; sporangia; development



