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Gametophytes of Undariopsis peterseniana
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Induction of regeneration and maturation of the free-living gametophytes of Undariopsis peterseniana
(Kjellman) Miyabe et Okamura was studled at four temperatures (5, 10, 15, and 20C), four levels of

irradiance (5, 10, 20, and 40 umol m”

s ) and three photoperiods (14:10, 12 12, and 10:14 h L:D). Female

gametophyte fragments were malntalned in active regeneration without reachlng sexual maturity under

conditions of 15°C, 20 pmol m?
slightly different at 15°C, 20 umol m2
gametophytes took place under 15C, 20 umol m”

10:14 h (L:D), whereas the conditions for male gametophytes were
14: 10 h (L D). The sexual maturation of female and male

14:10 h (L:D) and 10C, 10 pmol m™ s, 10:14

h (L:D), respectively. These results provide basic 1nf0rmat10n for controlling the regeneration and maturatlon
of free-living gametophytes for artificial seed production of U. peterseniana.
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Mature frond of
Undariopsis peterseniana

S

Female gametophyte

Cut & Regeneration
under 15°C, 20 umol ms™,

Mass culture
clone

10:14 h (L:D) in every 20 days gametophytes

S

+
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Zoospore liberation
under 10°C, 20 umol m?s™,

10:14 h (L:D)
oo —
Wash and cleaning of excised thalli
in autoclaved seawater and
0.1 ml of

ABM solution

:

B

Isolation of one zoospore
by dilution method

zoospore solution

S

Male g g,ametophyte

Cut & Regeneration
under 15°C, 20 umol m?s™,
10:14h (L:D) in every 20 days

of

L)

Cut & Mix female and male gametophytes as 1:1 ratio

¢

Gametogenesis

under 15°C, 20 umol m?s™',
14:10h (L:D) at least 15 days

Young sporophytes
under 15C, 60 umol m?s™!,
14:10h (L:D) for 40 days

Fig. 1. A manual for the mass culture of free-living gametophytes in Undariopsis peterseniana including the culture conditions

for the regeneration and maturation induction.
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Fig. 2. Procedure of the isolation and culture of free-living
gametophytes of Undariopsis peterseniana. a: Mature
sporophyte. b: A cross-section of sporangia. c: A germling
after zoospore release. d: Female gametophyte after 5 days
culture. e: Male gametophytes after 5 days culture. f: A cluster
of female gametophytes after 30 days culture. g: A cluster
of male gametophytes after 30 days culture. h: A fragment
of female gametophyte. i: A fragment of male gametophyte.
j: Spermatia formation (arrow head) from a male gametophyte
fragment. k: Oogonia formation (arrow head) from a female
gametophyte fragment. Scale bar are 10 cm (a), 20 um (b-e),
5 mm (f-g), 50 um (h-i), 100 um (j-k). Culture conditions
are expressed in Fig. 1.
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Fig. 3. Relative growth rate of gametophytic fragments of
Undariopsis peterseniana according to the initial size of
fragment. a: Female. b: Male. Culture conditions were 15C,
20 ymol m” s” and 14:10 h (L:D). Bars are standard deviation
(n=30).
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6.0

5.0 a. Female gametophyte
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Relative growth rate (% day™)
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Number of initial cells (cells/fragment)

Fig. 4. Relative growth rate of gametophytic fragments of
Undariopsis peterseniana according to the number of initial
cell of fragment. a: Female. b: Male. Culture conditions were
15, 20 umol m” s™ and 14:10 h (L:D). Bars are standard
deviation (n=30).
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Fuf§-Al 9] A9 oF 10 AlE) Dol ol AEF T}
SHdA AFE] FA VYEhvE AFdS Bt
FreEle-Ale] GES 7b] o2 ez afget A
Table 13} Zo] zto]& VeIt oA o 2=z
AFES Wi 202 - 15C 2H0A 2.5£0.2% day' = E}
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day' & 714 2kl (P<0.05). ZET-7HE EE 20 pmol m”
st 270 A 2.5402% day' 2 7FF =%om, 5 umol m? s
ZA0A 0.6£02% day' & 7FF Wt (P<0.05). FF7] 27
W2 10:14 h (L:D) 2H1A 2.6402% day' 2 71 =9kaL,
14:10 h (L:D)1A 2.1£0.3% day' = 7F4 kTl (P<0.05).
Fof A2 Sz AFES g 204 F 15T 210
A 1.6£0.3% day' = 71 =Eom, 20C 2204 0.5£0.2%
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Z7004 0.9+02% day' 2 714 wokth (P<0.05). F57] 274
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Table 1. Relative growth rate of free-living gametophytes in Undariopsis peterseniana according to different temperature,

irradiance and photoperiod conditions

Initial length (um+SD)

Final length (umzSD) Relative growth rate (% day'1)

Experimental conditions

Female Male Female Male Female Male
5 114.4+28.5 154.2+23.8 119.0£88.1 188.1£92.2 0.240.1° 1.0£0.2°
) 10 159.2+67.3 202.9+71.1 1.7£0.3° 1.410.2°
Temperature (C) b
15 186.9+74.1 210.4+68.4 2.5+0.2° 1.6+0.3
20 147.6455.6 172.1187.2 1.3+0.2° 0.5+0.2°
5 127.9+25.9 136.1+8.8 144.7456.7 163.5£60.3 0.620.2° 0.9+0.2°
Iradiance 10 154.4457.5 186.5£62.5 0.920.3° 1.6+0.2°

-2 -1

(umol - m™ - s7) 20 211.2+86.8 280.0+64.1 2.5+0.2° 3.6£0.3°
40 194.8485.7 240.5+44.9 2.120.2° 2.8+0.3°
14:10 122.8+8.3 154.949.1 188.4+47.7 264.1+75.8 2.1+0.3 2.740.2°
Pho(tf_ﬁ’ae)”o" 12:12 193.0£38.7 244.6+61.8 2.30.2° 2.3:0.2°
10:14 206.14+85.8 187.5164.6 2.6+0.2° 1.0£0.2°

Values (meants.d. of triplicate groups) in same column having the different superscripts are significantly different (P<0.05).
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Table 2. Gametophytic maturation and oogonium formation
of female gametophyte under temperature, irradiance and
photoperiod conditions in Undariopsis peterseniana

. Day
Conditions

0 5 10 15 20

5 - - - - -

Temperature 10 - - - - -
() 15 - - + ++  +++
20 - - + ++ e+t

5 - - - - -

Irradiance 10 - - - - -
(umol - m? . 5_1) 20 - - + ++ A+
40 - - - -+
14:10 - - + ++ +++

Photoperiod .

LD) 12:12 - - S+ 4
10:14 - - s

-, sterile; +, less than 10% in formation rate of oogonium,;
++, less than 30% in formation rate of oogonium; +++, less
than 50% in formation rate of oogonium.
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Table 3. Gametophytic maturation and antheridium formation
of male gametophyte under temperature, irradiance and
photoperiod conditions in Undariopsis peterseniana

. Day
Conditions

0 5 10 15 20
5 - - + + +
Temperature 10 - + + + +
(C) 15 - - - - +
20 - - - - +
5 - - - + +
Irradiance 10 - + + + +
(umol - m? - ™) 20 - - - - -
40 - - - - -
14:10 - - - - +

Photoperiod .
(L:D) 12:12 - - + + +
10:14 - + + + +

-, sterile; +, formation of antheridium.
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