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18/1X 1.83 2.29 2.93 2.97 4.29 0 3.95 0 0.64 —1.91
18/1X—25/1X 2.61 1.97 2.43 2.83 4,50 3.04 4.23 3.18 1.75 -2.20
25/1X—2/X 0 —0.47| 0.87 | 1.40 | 1.81 | 1.32 | 2.97 0 —-3.75 | —0.82
2[X—9/X 1.79 2.20 3.36 2.99 2.77 2.67 3.42 3.00 —1.50 | —6.22
9/X—16/X 0.82 0.40 1.27 1.04 | ~0.28 0 2.17 1.47 0 1.24
16/Xx—23/X 0.77 | 0.39 1.72 0.25 1.87 0.71 | —1.94 | —2.26
23/Xx—31/X 1.77 1.88 2.74 1.54 0.25 1.06 —~1.20 | —-0.84
o ) J 1.36 1.24 2.19 1.86 2.17 1.26 1.94 0.65 —0.57 | —1.42
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1982 11/II—" 14 39 1 _g.78 | 1.19 | 0.50 | 1.04 | 0.40 | 1.05 | —0.54] 0.13 | —1.44
19111

19/im—26/t1 | 0.85 | 0.57 | 2.02 | 1.16 | 2.70 | 0.76 | 2.14 | 1.35 | 1.39 | 1.27
26 /111—2/1V 1.18 | 0.65 | 2.09 | 1.59 | 2.27 | 1.59 | 2.02 | 1.34 | 1.51 | 1.34
2/IV—9/1v 0.37 | —0.06| 1.09 o | 079 | 0.24 | 1.4 | —0.24] 1.03 | 0.02
9/Iv—16/tv | 0.81 | 0.90 | 1.16 | 0.31 | 0.82 | —0.11| 1.40 | —0.02| 1.67 | 0.45
16/Iv—23/tv | 1.41 | 0.57 | 0.61 | 0.35 | 0.91 | 0.35 | 1.08 | 0.45 | 0.95 | 0.43
23/Iv—30/1v | 1.06 | 0.19 | 0.65 | 0.31 | 0.20 | 0.27 | 1.00 | 0.04 | 0.72 | —0.25
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#3 FERKRETMEHBEER (%)
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1982 26/v—2/v1i| 0.99 0.48 3.70 1.60 4,58 2.81 3.56 2.47 3.21 1.96

2/vi—9/vI 2,15 0.43 3.88 1.84 6.12 2.91 7.39 2.91 5.87 1.82

9/VI—16]VI 0.79 | 0.58 | 3.05 | 1.59 | 4.06 | 2.26 | 2.80 | 1.63 | 3.11 | 2.01

16/vI—23/VI 3.08 1.30 3.13 2.01 1.79 1.62 1.94 0.73 4.03 0.90

23/vi—30/VvI 0.85 0.44 1.79 0,74 1.49 | —0.57 | 1.06 0.11 1.69 0.52

30/vi—7/vIl 2.15 0.89 1.39 0:63 0.66 0.29 1.43 0 1.30 | —0.06

7{VII—14/VI1 1.44 0.72 1.23 0.83 0.37 0.16 0.05 0.05 | —0.08 [ —0.64
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HOEREEER fJ U 4EER, A RKEEEER R, FEROARKERERA BB
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THE EFFECT OF TEMPERATURE ON THE GROWTH AND
DEVELOPMENT OF GRACILARIA ASIATICA*

Ren Guozhong and Chen Meiqin
(Institute of Oceanology, Academia Sinica, Qingdao)

ABSTRACT

Apical fragments cut from tetrasporophyte or carposporophyte of the same frond.
The old plants survived after wintering and single young sporelings were used in this
experiment. These materials were collected at different times at Zhanshan Bight, Qing-
dao in 1980 and 1982 and cultured under different temperature conditions (5, 10, 15,
20, 25, and 30°C). The light was supplied by three 40W fluorescent tubes, 2600—3700
Iz, for 10 hours per day. The culture medium was enriched with 0.001 mol/L. KNO, and
0.0001 mol/L. KH,PO, in sterile seawater.

The results of the experiments are summarized as follows.

1. The effect of temperature on growth was different for tetrasporophyte and
carposporophyte. The results of observations on apical fragments in different tempera-
tures showed that tetrasporophyte grows more favorably at 25°C and ecarposporophyte
grows fast at 15°C. The fronds of this two plants showed no growth at 30°C, and fell
into decay when the culture duration was longer under this experiment condition. The
growth of Gracilaria asiatca appeared very slow at 5°C and the plart will lost most
parts of the frond when the temperature went below 5°C in the field during winter.
Therefore the lower limit of the temperature for the growth of Gracilaria asiatica shou-
1d be 5°C. .

From a study of the growth of old plants and single young sporelings under diffe-
rent temperatures, the favorable temperature for the growth of Gracilaria asiatica should
be between 15°C and 20°C, At the young sporeling stage it might be raised to 25°C.

The temperature range for the maturation of Gracilaria asiatica is between 10—
25°C. Tetrasporophyte and Carposporophyte ean not form the sporangia when the tem-
perature is beyomd this range.

2. During the course of the growth of Gracilaria many lateral branches of the
frond appear as the plant grows in length. The wet weight increase of the plant is more
characteristics than the length increase.

3. The results obtained from this experiment, show that the old plants that survi-
ve the winter can regenerate new branches, and that the sporelings that develope from
the old disc and the erects that project from the new dise can grow up when the tempe-
rature is favorable. Therefore, there are three different ways for Gracilaria to develop
into new plamts in spring: by the regeneration of the old plants, by the development
of sporelings from old disecs, and the projection of new erects from new dises. Among

*  Contribution No. 1317 from the Institute of Oceanology, Academia Sinica.
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these three different ways the development of sporelings from old disecs is the mair
way, since their growth rate is three times that of the old plants. The percentage of
new dises germinated from tetraspores and carpospores is low. In a nature population
of Gracilaria, the erects projected from new dises supplement the deficiency that resu-
lted from the decay of the old plants. This alternate way of developing new plants keeps
the natural population of Gracileria constant.

4. Under the same temperature condition, the growth rate of the fronds of the old
plants appears different. Our experiment shows that Gracilaria is a perennial plant with
two growth periods (one from spring to early summer, one in autumn). When the tem-
perature is gver 25°C in summer and below 5°C in winter, the plants lose most parts
of their fronds. At low tide, however, the plants can keep most of their fronds from
decay in summer and keep growing till early winter. Plants of different ages can be:
collected at the same time, thus proving their growth rates are different.



