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« Physiological characteristics were examined for stable and sustainable production of C. fulvescens that is sensitive to
changes in the marine environment.
- Physiological studies of C. fulvescens can help elucidate how changes in habitat environment affect life cycle.
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Abstract: Among the different types of seaweed that are cultivated in Korea for food,
Capsosiphon fulvescensis the filamentous green alga with the highest production value.
However, its harvest yield varies significantly from year to year due to its dependence on
the natural seeding method. The present study aimed to identify the conditions affecting
the formation of cyst-zygotes that can be utilized as artificial seeds during the life cycle
of C. fulvescens. Gametangia and zygotes of C. fulvescens were found to be highly
developed at temperatures above 15°C, with a maximum gametangial development
rate of about 35% observed after 7 days of culture. The formation of zygotes into cyst-
zygotes was induced within 7 days in all temperature conditions, but after 30 days
of culturing, cyst-zygotes germinated into filamentous thalli at temperatures above
20°C, while the most stable formation and stabilization were observed at 15°C. Cyst-
zygotes formed at 15°C showed high growth when they were transferred to 25°C
conditions, and zoospores matured inside the cells. The production of cyst-zygotes was
mostly influenced by temperature, and a gradual increase in temperature was found
to be necessary for the formation and growth of cyst-zygotes. The culture conditions
facilitating the formation of cyst-zygotes reported in this study can be useful for the
production of artificial seeds and breeding technology for the effective cultivation of
seaweed.
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production
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Setchell & Gardner)+« 1295 2€7H2] FAE= AMY
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2.4, SAHE

A £4-2 GraphPad Prism 10 (GraphPad Software
Inc., USA)S E-85F3itt. A5+ 72 Shapiro-Wilk
testS ]85t oW, o]F 7} AMO| fFoAt= LU
2] 2424 (one-way ANOVA) ¥ Dunnett AHFHA
(multiple comparison test)= ©]-8-5l 0.05 2]l Al
Akt A5 FA 2% 9 F= 2HA FF7]0

£ FAH= Welch’s t-testE ©1-8-5l 0.05 250l A
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Fig. 1. Gametangium development rate by culture conditions. A, Gametangial development rate. B, Comparison of gametangium devel-
opment in gametophyte cultured at 10 and 15°C. Data are expressed in the form of mean+ SD (n=50). One-way ANOVA with Dunnett's
multiple comparison test (vs 20 pmol m™2 s™") was used to determine significant differences among light intensities with an identical pho-
toperiod in each temperature, while Welch's t-test was used to compare between photoperiods. *p<0.05; **p<0.01; ***p<0.001; ns,

not significant. Scale bar=50um.
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Fig. 2. Zygote density by culture conditions. A, Morphological difference in reproductive spores. B, Zygote density. Data are expressed in
the form of mean+ SD (n=150). One-way ANOVA was used to determine significant differences among light intensities with an identical
photoperiod in each temperature. ns, not significant. a= Eyespot. Scale bar= 10 um.
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Fig. 3. Changes in cyst-zygote formation with culture temperature. A, Density of cyst-zygotes observed at each temperature and period.
B, Early germination of zygotes showing clear differences at 15 and 20°C. Data are expressed in the form of mean+SD (n=10). One-way
ANOVA with Dunnett's multiple comparison test (vs 20°C) was used to determine significant differences among each temperature in 30 d.
***p<0.001; ns, not significant. Scale bar =100 um.
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Fig. 4. Growth of cyst-zygotes under each culture condition. A, Changes in the diameter of cyst-zygotes. B, Morphological differences in
cyst-zygotes depending on the growth temperatures. Data are expressed in the form of mean=+SD (n=40). One-way ANOVA with Dun-
nett's multiple comparison test (vs 5°C) was used to determine significant differences among each temperature condition with identical
light intensities in 90 d. *p<0.05; **p<0.01; ***p<0.001; ns, not significant. a= Developed zoospore. Scale bar =20 um.
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Table 1. Optimal conditions for producing cyst-zygotes of Capsosiphon fulvescens using sexual reproduction process

Artificial seed production process (Culture period) Temperature (°C) Light intensity (umol m™2s™") Light: Dark
1) Gametangium development and zygote formation (7 d) 15 80 _
2) Formation and stabilization of cyst-zygote (30 d) 15 20-40 14:10
3) Growth of cyst-zygote (>90 d) 25 20-80
5524 HLE’r T} (Fig. 4A). 5°C= TFE 2o H Folzl A A 212 Q1FFA At 8E £ 9L
o 3ol %ol B A7 0.02~003um S UEER, o0, ujgole] Eakael A 9lg B U g
10°C, 15°C, 20°C+= B+F 0.06~0.08 um d '] B34S 1+ A 710 7iitE = -8 Zloloh

ehiet. 9ha, 25Ol B 0.4pm 4! o] F3g
Aol A0 9027 HFHS T 27 OF 50 um ]

Ao th g 2o vl 2uf o]/ wE A4S LEhth
(Fig. 4B).
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