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Studies on the carpospore liberation in Gracilaria
verrucose (Huds.) Papenfuss

II. On the mechanism of carpospore liberation

Sokichi Segawa, Eizi Ogata and Takeo Sawada
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Table 1. Osmotic pressure (atm.} of different solutions used in experiments,

\Usmotic Cone.
T 20 fold 1.5 fold 1.0 fold 05 fold 025 fold
Solutions ™
Sea Water RYA 3.9 15.9 . 6.3 . 3.8
KCl 346 18.9 172 72 41
NaCl 369 18.9 171 | 66 a9
CaCly 38.9 188 74, 69 3.9
Sucrose 38.9 — 1722 ¢ 6.6 8.z
Glycerol 35.6 — 17.4 |I 8.7 338
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Fig. 1. Ratio (94) of spore shed’cystocarp in the different
osmotic concentration of external solutions, {20 min.
after immersion).

TR, 20sucrose, 20 glycerol, 2.0 NaCl #ciifinchanEHAA bR 5.
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Table 2. Ratlo (%) of spore shed cystocarp in the differenf osmotic
concentration of external solutions after desiccation for 20
min, (20 min. afier immersion}.

-, Osmotic Conc.
R 2.0 fold 1.5 fold 1.0 fold 0.5 fold c.25 fold

Salutions ™ -
Sea Water 0.0 133 200 41.7 444
KCl1 i 5.0 37.5 62.5 600 55.6
NaCl : 00 6.3 250 455 30.8
CaCls 0.0 0.0 00 1.1 15.4
Sucrose 10.0 — 333 60.0 no
Glycerol 16,7 — . 333 50.0 55.6

EREFY I~ 5~ T 20 ST L HPAYERL OBGL A AR L TH LIRS
B DL, PR 20 SEORMERED % 2 WELE (E2H). CONREARD
L, BETH Uiy IS EEAD D AT 3 oL cBe X0 b RBMLES LT

JeEbhD, ThbhbETCIZESSLL L5 THS,

S B &

B¢ d CaCly iR HH L Taipod b, 5yt d KCL; NaCl % sucrose,
glycerol 3+ 2 2 L hb, Catt L0 BEEC JSBENRLINE S ki Th
o SERTTT 0.5 @ CaCl, & KO, CaCl, & NaCl, CaCl: * sucrose OO {f

F:g 2. Antagonistic effect between pairs like KCl and CaCl,, NaCl and CaCls,
sucrose and CaCls on the ratio of spore shed cystocarp when algal
bodies are transferred from natural sea water (159 atm.} 1o the
hypotonic solutions (6.3—7.2 atm.) (20 min. after immersion).
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Fig. 3. Effect of dillerent soluies on the ratio of spore shed cystecarp
when algal bodies are transferred from the hypertonic solutions
(2.0 fold) to ones isotonic with natural sea water (1,0 fold),
Sw : sea water, K: KCI, N : Nall, C: CaCls, Su : sucrose, and
G : glycerol solutions, respectively.
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T, CRCIBHE 025 sucrose RS G 20 % OWEOEIML AL, ¥
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Table 3. Elongation or shrinkage ratio (%) of spore diameter in hypo-or
hypertenic solutions {2 min. after immersion).

To hypotonic solulion Elu::lf;ai;lon To hyperionic solution Sh?:;ﬁge
1.0 Sea Water—0.25 Sea Water 131 1.0 Sea Water—20 Sca Water —14.2
1.0 Sea Water--0.25 KCl 209 1.0 Sea Waler-+20 KCI —13.6
1.0 Sea Waler—0,25 CaCly 100 1.0 Sea Water—20 CaCl; —17.8
1.0 Sea Water—+0,25 Sucrose 290 Lo Sea Waler--20 Sucrose — 147
1.0 Sea Water—+Dist. Waler 222

Table 4. Elongation ratio (%) of Gracilaria verrucosa thallus by
immersion to hypotonic solution (5 min. afier immersion}.

Sirip of cortex Diatneter of thallus
1.0 Sea Water—Dist. Water 30 3.7
1.0 Sea Water—025 Sea Water 23 1.9
1.0 Sea Water—025 KC1 27 30
1.0 Sea Water—0.25 CaCl: 20 L&
1.0 Sea Water—025 Sucrose 25 28
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Fig. 4. Liberation of carpospores. Fig. 5-a. Normal structure of
X ca 10, cystocarp. X ca 30.

Fig. 5-b. Denuded nucleus. X ca 30, Fig. 5--c. Liberation of carpospore

from denuded nucleus,
* ca 30,
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Summary

The mechanism of the carpospore liberation under diflerent osmotic condi-
tions was studied,

Results of experiments are as follows:

1. A decrease in the osmotic concentration of the external solutions increases
the ratio of spore shed cystocarp (Fig. 1). Only when cystocarps are bathed
into hypotonic solutién of calcium chloride, the effect of the acceleralion is
scarecely detectable.

2. The spore liberation from cystocarps occurs when the thalius is immersed
into natural sea water after the drying in shaded place. But this ratio of
spore shed cystocarp increases morc cffective in such a solution isolonic with
natural sea water as glycerol, potassium chloride and sucrose¢ than in natural
sea water (Table 2). The marked antagonism is also observed between pairs
like CaCl: and KCl, Call, and NaCl, CaCl: and sucroze (Fig. 2).

3. By the transfer to solutions isotonic with sea water after dipping in
hypertonic ones, spore shed cystocarps increase in number (Fig. 3).

4, Spore diameter increases in hypotonic solutions, especially of potassium
chloride, sucrose and glycerol (Table 4). _

5. Algal bodies elongate also in hypotonic solutions, but the ratio is not so
much as the case of spores (Table 4).

6. Spore liberation from the denuded spore assembly (nucleus) is accelerated
even In isotonic solutions of sucrose, KCl, glycerol etc.

From these results, it is concluded that the change of the osmotic concen-
tration of external solutions has a significant effect of inducing carpospore
liberation in Graecfiaria verricosa. Tt seems, therefore, that expansion of
spures results in an increment of inner pressure sufficient to cause the liberation
from carpostome,



