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Table 1. Mortality of female gametophytes of the Haiqing
_ No. 1 breed under 24°C (Original temperature: 10°C)

A% B R KRR

¢

19 - 22 25
B. g # |C. FC(%)| B @ % |c we(w)| BoA & |c (s
D. 5 —5 . 110 1.0 140 7 3.6 116 26.7
E. #H 118 .18.6 115 33.9 129 55.0

Explanations:.
A=Time elapsed after cultlvatmg at 24°C (in days);

B= Total number;

C_Mormhty,

D=Haiqing No. 1 breed of L. japonica;
E=Control. .
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— 5 B AL RSB AE 20°C A& T ROBRAEME R 26°C A BiEL ZEC AR (R 2 )o

F2 BE-SHETFHEISC, 20°CH24°C THHFAXEBA 26°C RHETHFITCR

Table 2, Mortality of female gametophytes of the Haiqing No. 1 breed
cultivated at- 18°C, 20°C and 24°C for 20 daya and then transferred
to 26°C (Observations taken after 6 days at 26°C)

A

A. 18°C#i B. 20°C#l C. 24°Cif
D. & # |E.%%t(%)| D. B #& |E. %8C(%)| D. & # |E. 38T (%)
F. 55 —5 107 10.3 133 | 5.3 120 12.5
G. M 106 | 40.6 105 12.4 128 46.1
* Explanations:

A=Original cultivation temperatare 18°C;

B=Original cultivation temperature 20°C; . ,
C=Original culnvanon temperature 24 c;,

D=Total number; -

E=Mortality; .

F=Haiqing No.l breed; N

G=Control.
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Table 3. Mortalities of very young sporophytes qf Haiqing No.1
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1 2 8 23

5 2| C- BT C. &

B. @ |C. ?Et(%) B. S&(|C. (%) B. Sk (%) B. ¥ (%)

4. | 18%C 237 0 277 0.4 318 18.6 144 91.0

D. #¥ . )
20°C 247 0 276 2.2 269 28.3 151 98.7
= .

-7 24°C 258 1.2 261 3.1 218 95.0 —_ 100
18°¢c | .219 0.5 255 1.3 308 922 121 100 -

. E. % | 20%¢ 232 0.9 288 4.5 366 - 95.6 137 100

24°c 291 98.3 255 100 — 100 — 100

Explana;tions:
A=Time elapsed after transferred to higher temperatures (in days);
E=Total number;
C=Mortality;
D=Haiqing No. 1 of L. japonica;
E=Control.
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R4 HE-SHBFHHEBET 24°C FUELE
Tablq 4, Mortality of very young aﬁorophytqa of different inbred
linee of the Haiqing No. 1 breed under 24°C )

| B. #24°C J& W (R)
A. BRF 1 2 _ 3 5
C. B |D. 3E=(%) B. WK [C. FET(%)] B. &3 |C. FET(%) B. &% (C. (%)
258-1°| 116 9.5 102 33.3 103 57.3 99 94.9
258-2 116 12.9 105 21.9 130 54.6 145 97.0
258-3 144 28.5 « 152 | 50.0 181 70.7 220 99.1
E. 258-4 112 25.0 101 40.6 104 64.4 101 94.1
%’@ 258-5 123 22.0 106 |~ 57.6 117 89.7 131 100
- 258-7 320 10.0 298 34.2 428 39.3 330 64.5
252-1 131 27.5 138 63.0 137 78.1 110 95.5,
- 252-2 | 95 | 14.7 114 .| 43.5 92 |- 64.1 95 94.7
= 252-3 95 54.7 103 75.7 107 .90.7 84 100
252-6 243 16.9 239 ‘30.6 | -216 71.8 190 97.4
151-1 258 | 1.2 261 3.1 266 | 29.0 . 298 79.5
153-5 | ' 140 | - 32.1 142 '39.4 (140)% (71.4)*
& ost | 1753 17.1 1859 36.3 | 2023 56.8 1943 84.9
-1 230-1 210 22.4 226 24.8 232 55.6 182 .72.0
F. 230-8 | 207 16.9 173 68.2 140 92.9 144 99.3
%4 256-8 178 53.4 197 | 89.8 143 99.3 123 100
T "101-1 291 98.3 255 100 o
104-5 170 20.0 137 70.8 112 96.4 90 98.9
B gt | 1056 47.1 988 71.2 627 81.2 539 90.2

* BREANRBEMHR,
Explanations:
A=lInbred lines;
B=Time elapsed after cultivating at 24°C (in days)
1C=Total number;
D=Mortality; '
—11 inbred lines of the Haiqging No. 1 breed of L. japonica;
F==5 inbred lines of control;
# Observation taken after 6 days.
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INCREASED ADAPTABILITY TO HIGH TEMPERATURE OF
GAMETOPHYTES AND SPORELINGS OF THE HAIQING
No. 1 BREED OF LAMINARIA JAPONICA ARESCH.

T. C. Fanc . C. Y. Wu anp C. L Li
(Shantung College of Oceanology, . (Institute of Oceanology,
Institute of Oceanology, Academia Sinica) Academia Sinim)
(AssTracCT)

.

The present papet reports some results of the experiments on the adaptability to
high temperature of the gametophytes and sporelings of the new breed Haiging No. 1 of
Laminaria japonica. It has been observed that: 1) there were considerable individual
differences in the same.population and considerable populational differences among dif-
ferent inbred lines; 2) the gametophytes and sporelings of the new breed were .able to
adapt themselves to higher temperatures than those of the control; and 3) the gametophy-
tcs were able to adapt themselves to higher temperatures than the spotelings.

The study of the temperature adaptability of gametophytes and sporelings was made
on observing and comparing the mortalities of gametophytes and sporelings cultivated at
higher temperatures, 18°C, 20°C, 24°C, and 26°C. The mortalities of the female game-
tophytes of the Haiqing No. 1 breed and the control show statistically significant differ-
cnces beginning from the middle of the third week .(Table 1).

The Mortality at 26°C of female gametophytes of the Haiging No. 1 breed ongmally
cultivated in three different temperatures, 18°C, 20°C, and 24°C was all significantly
lower than that of the control (Table 2). It is, however, to be noted.that the mortality
in the 20°C set is the lowest in both the new breed and the control. This regular devia-
tion may be due to various causes. One of the causes is here suspec.ted. At 24°C, the
temperature was already too high for the gametophytes, and had caused some death
(Table 1), a change from 24°C to 26°C would naturally increase the mortality. On the
other hand, the gametophytes can endure a temperature at 18°C or at 20°C for a cet-
tain time. But the chapge in temperature from 18°C to 26°C is much more abrupt than
that from 20°C to 26°C, and this might account for the different mortality observed in
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the two sets.

The mortality of sporelings of the Haiging No. 1 breed at 18°C, 20°C, and 24°C
increased with the rise of temperature, but mortality in the three sets of the Haiqing
No. 1 breed was, however, all significantly lower than that in the corresponding sets of
the control (Table 3). After one day at 24°C neatly all sporelings (98.3%) in the con-
trol were killed, whereas_the mortality rate of the new breed was only 1.2%. After 8
days at 18°C and 20°C, the sporelings in the control suffered high mortality (92.2%
and 95.6% respectively), wheteas the mortality rate of the new breed was very low
(18.6% and 28.3% respectively). In all cases, it took much longer time for the breed
to reach similar mortality rate, evidently showmg its much greater adaptabxhty to higher
temperatures than the control.

. A study of the mortality at 24°C of sporelings of different inbred lines showed that
the mortality in the Haiging No. 1 breed as a whole tended to be lower than that in the
control, and that there was a great heterogenexty of- the different inbred lines. 'This
seems to be the logical results of genetic segregation after three successive generations of
inbreeding. ‘ ‘ '

From the present study the following preliminary conclusions have been drawn:

1) . As the original populations of L. japomica under commercial cultivation  have
been shown to be hybrid in genetic composition, the interaction of inbreeding and selec-
tion should produce different inbred lines with different adaptability to high temperature.
The increased adaptability of the gametophytes and sporelings of the Haiqing No 1 breed
which is a2 product of selection should possess a distinct genetlc basis. :

" 2) The variation in adaptability to high temperature observed in the same popula-
tion of the Haiging No. 1 breed indicates that a high degree of homozygosity has not yet
been obtained, and further work is needed to stabilize the desirable characters.

3) The different- ability of enduring highet temperatures in the different _periods of
the life history of L. jupomica, the gametophytes being better adapted to higher tempera-
© tures, is a physiological difference with the same genetic content. This means that dif-
ferent developmental stages need. different temperatures, reflecting on the natural seasonal
changes in the Japanese waters where this Laminaria has been speciated and to which
it has adapted, under the directive force of natural selection on the natural mutations
and recombmatlons of genet1c factors during the long progss of evolution of this species
of Laminaria.



