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The effects of water temperature, salinity, and silt and clay on the photosynthetic activity of
Porphyra yezoensis were measured.

The rate of photosynthesis of P. yezoensis increases as the water temperature rises in the range
of 8~16°C and begin to decrease at 18°C.

In the salinity range of 21.5~83.5 %, the rate of photosythesis of P, yezoensis was increased in
the sea water of 29.5% salinity and decreased in 21.5%, salinity.

The rates of photosynthesis of P. yezoemsis were significantly decreased with increase of the
concentration of silt and clay and the time of exposure to suspended silt and clay.

Of the combined effects of salinity, and silt and clay on the photosynthetic activity of P.
yezoensis, the effects of silt and clay were higher in the low salinity of 21.5% and 33.5%.

The wet weight of P. yezoensis showed a remarkable loss with increase of the concentration of
silt and clay and the time of exposure to silt and clay.
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Table 1. Effects of temperature on the rates
of photosynthesis of laver, P.

yezoensis
Temp. Rate of photosynthesis
) (O, ml/g wet wt. /day)
8 17.94 + 3.56
10 25.47 + 3.18
12 32.47 + 5.44
14 37.89 + 4.46
16 43.05 + 5.81
18 38.92 + 5.07
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. Effects of temperature on the rates of
photosynthesis of laver, P. yezoensis cul-
tured in 1983 and 1980.

HHEFAA A EHRBER A1 Y £RE
B 9bd o= W F2o] 15°C olsist Hwl 4
A Belsbed X% 8~5°Crt &RFRH &
F 13°C BE7 |1 &Fol A A+ (& - &,
1977). 28 BARIENS KEFHY HAE AT
BH(1965)] 2w A9 AAHLE 14~16°CE
FA R = WA hARENS BEKE
fEel) Wzl %S B 15~18°C 7R = Frleby]
2 16~18°Cell A A= o vh(Satomi, 1968). 7
o wikel A EHHEL AAZ LHEEe] sl 18
~20°C o] A E A HFI} REL 13~15°Col A=
ofs) Alckm (e - ¥, 1977).

BES AL XK, 0HEesH, #5858 3 =Rt
K#E 50 BEERS HE=En IR 482 KR
16°C o] 4 A5alAl sl AR HAREL, F
$ @A eclel RAY AE, Fo] Addm £ 4
SA 282 FAAAA 16°C AF) FLL K

— 336 —



HIEA S AR A= K, He ¥ FiRS 28

FHES A4el $& EEol=z A9 el ETs
T vistel A B FEel @ 4 ddk AE
44 wEe shin s

2. BHS 9%

HAE 7 RIS WHWMS 21.5~33.5% #9
7 Bk Yn HARESHY wsE 2489
t}(Table 2).

KRS BSol EBmdAe Ws ozt %o 29.5%
AAE HARRLE tha LASQAL, 10% o4 &

o

4of

0F om0 —0_

20} \u
5 days
10 Q O ppm
A 50n

R
40 O/O\
30k A/A \A\A

20+ O o— 80—
10 days
10
L
< OF _—o—
) 0——0
T 30t 15 days
f 20 E/n\u\a
3]
2 T~g
& 0l
o 40 o___,_,__o\
[S O~——uo0
~ 30f 20 days
S
jo}—2=2 o
ao
o_—_,,,.o\

or 25 days
20

A-\.g,\_a N
——
D/ D\G

N L. 1 i

335 295 255 215

SALINITY (%o)

Fig. 2. Effects of salinity on the rates of photo-
synthesis of P. yezoensis with increase of
the exposure time and the concentration
of silt and clay.
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Fig. 3. Effects of exposure time on the rates of
photosynthesis of P. yezoensis with incre-
ase of the concentration of silt and clay,
and the change of salinity.

Table 2. Effects of salinity on the rates of
photosynthesis of laver, P.yezoensis

Salinity Rate of photosynthesis
(%o) (ml Oz/g wet wt. /day)
33.5 36.43 =+ 10.43
29.5 39.36 + 8.49
25.5 34.34 £ 7.32
21.5 32.90 + 5.11
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Table 3. The rates of photosynthetic activity of laver, P. yezoensis for 25 days of experimen-
tal cultures in the different concentration of silt and clay

00;: ml Oy/g wet wt. /day

Sal. Conc.

%) Copm) 5 days 10 days 15 days 20 days 25 days
0 36.43+10.43 36.43+10.43 36.43-:10.43 36.43+10.43  36.43+10.43
10 35.88+10.39 31.55+ 6. 6 28.56+ 9.14 27.02+ 7.34 25.61% 6.19
33.5 30 31.50+ 4.29 28.57+ 4.25 26.45% 5.78 23.96+ 5.14 21.58+ 5.56
50 28.87+ 6.57 27.54% 5.21 22,53+ 6.14 17.98% 3.39 17.06+ 4.36
100 24,88+ 5.57 24.20% 4.96 18.83% 5.14 15.97+ 4.17  9.61% 3.49
150 21.80+ 3. 6 20.27+ 3.95 15.76: 4.03 11.88+ 3.34  8.26+ 3.11
0 39.364 8.49 39.36% 8.49 30.36% 8.49 39.364 8.49 39.36+ 8.49
10 40.39:+ 5.95 387.154 7.76 38.26% 6.34 33.11+ 9.02  30.39+ 5.60
29.5 30 37.434 2.99 34.44% 3.18  32.73:4 6.61 30.72+ 4.49 25.62% 7.13
50 30.27+ 6.27 29.93+ 5.45 23.18+ 5.75 20.74% 6.72 16.37% 4.06
100 28.994+ 4.33 28.92+ 3.68 20.49% 4.34 20.11% 3.16 14.17+ 3.85
150 27.20+ 4.37 20.58% 7.33 19.32% 5.66 19.50+ 4.08 12.94% 3.55
0 34,34+ 7.32  34.34% 7.32 3434+ 7.32  34.344 7.32  34.34+ 7.32
10 33.924 6.16 33.45+ 8.03 32.52+ 6.69 28.73+ 7.13 27.34:+ 8.65
25.5 30 33.25+ 4.87 31.65% 7.25 30.62% 7.03 27.28+ 6.44 24.38: 7.78
50 28.50+ 7.63 27.444 4.67 23.83% 4.76 20.03% 5.56 14.99+ 4.43
100 26.044 5.79 25.724 6.25 18.49+ 5.35 17.72%+ 4.79  12.794 3.19
150 24,15+ 4.15 2171+ 5.46 17.75% 3.69 16.38% 5.61 10.74% 3.55
0 32.90+ 5.11 32.90+ 5.11 32.90% 5.11 32.90+ 511 32.90+ 5.11
10 31.69+ 6.27 31.82+ 8.76 29.80+ 7.71 24.42+ 7.48 23.93+ 6.33
21.5 30 26.17+ 5.43 27.32+ 8.10 25.91+ 9.27 20.01+ 8.06 18.00=+ 7.67
50 25.88+ 3.68 24.76% 5.63 20.11+ 6,16 16.82+ 5.36 15.30% 5.60
100 21.64+ 5.78 19.18+ 4.45 17.35+ 5.38 14.03% 6.66  8.75+ 4.89
150 18.93+ 4.30 18.104 3.76 13.16+ 4.02 10.16+ 3.98  7.37+ 3.01
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RATE OF PHOTOSYNTHESIS (ml Q; /g wet wt/day)
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Fig. 4. Effects of silt and clay on the rates of
photosynthesis of P. yezoensis.
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Fig.5. Rates of decrease in the photosyathetic

activity of P. yezoemsis with increase of
the exposure time and the concentration
of silt and clay.
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Table 4. Loss of the wet weight of laver, P. yezoensis exposed to the different concentra-

tion of silt and clay during 25 days

Exposure Concentration of silt and clay (ppm)
time
(days) 0 10 30 50 100 150
5 0— 1.0 0— 1.0 0— 2.0 0— 5.0 2.0— 7.0 5.0—10.0
10 1.0— 2.0 1.0—~ 2.0 3.0— 5.0 7.0—10.0 13.0—20.0 21.0—24.0
15 3.0— 5.0 4,0~ 8.0 10.0—13.0 15.0—18.0 27.0—34.0 37.0~—39.0
20 5.0— 7.0 13.0—15.0 21.0—25.0 28.0—34.0 49.0—53.0 53.0—60.0
25 8.0—10.0 16.0—19.0 25.0—30.0 47.0—~52.0 58.0—66.0 70.0—76.0
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