F14% F3W #ﬁ :ﬁé —',:J ﬁ‘lﬂ ?B Vol. 14, No. 3

1983 ££ 5 § OCEANOLOGIA ET LIMNOLOGIA SINICA May, 1983

L RS R A X o B i [E
%I‘{kﬂ‘]iﬁf\_‘?ﬁfﬁ

KR I AR S & TE R R
#hm KRR OKER ZAH

GL IR

HIETEXRASHMEYEBRARNEERE, REAZEKBEBEESAHEEM
MR AT b3 BRI B RS AURET AL FEFYEX, FEBEY ¥4 ESHK
AR O REN—RENESEBE R AR TR ARBET HR. f]
Ext 2R BBIOE S SERER#TENE. BiRE, B/ME —%2#E (Legendre
1921; Hoffman 1929; Biebl 1938, 1939, 1952; Kanwisher 1957) /G H EBLELE T E
& EZ A B UK EAE & M E KR & M) FRAE T —E0E, Von-
shak (1981) Byt —FMU K EBCHABEBE)AEZ ST (Shock) K, oA FIREN iE i
HI AL VE IR T ™,

BATT 1981 43 FIM KERBORKE (S BB LE) PHEILNEXENHE
BETAREAERSERFERTTUE. REMNPIRUARREELNBERFER
KSR Z R Ro

ANXBETHUMKELEY LEHEZEEARRERBKIEEHEE T MO M E S
Ro

R 5 7k

1981 42 9—10 ARMNIXI KEE BB AEN MR HMRE: FLLZE (Ulva pertusa),
558 (Enteromorpha intestinnalis) \ WIFE#E (Cladophora sp.) FIFIFAE (Codium fragile)
I A BT THE. ATEKER Brujewioz BHFY, RAT LMIKELE (0, 0.5,
0.75,1, 1.5, 2,3 5 A T#7K)o

BARAZERRERINNE S ENT: UEEBKEREN 3% 1T, T 100ml XK
HAKHEMN 6 7 NaCl {EXN=fFH/KKEL, 2 BIRRIBKM=FEKAEFEEEK 30 455,
REWAEBEKPIKE 60 551, DIEEFIEEBKPREREKEASXT R, BNz EL
BEERGEEERNEL,

WE iR AEERE, FRANSN CcY-2 BAUEN( EEHERE ). HRFE

ATIGE B EIEABE: 1982483 A12H,



3| A F: OREEREN N TEEEEOERFR I 251

F3 44~ 500W FARAT , BN S34IRE B R 07 BISRDE RGRE, FIAR T MR IE d 9 BB
HENE. RAKERRFRERKRARSEERDAEDL +0.5C, HIHLEY
BB ENR '

&R 5 ®
B 1 RRTXEMERSEESERMEBKRENXR, H2RMEMEZEEARAR
BARERG TEEGHOENEELER (FHUAEERBKEETHXGEREN

100 % )o
B 2 AT AR R AR ESS, KB =R EN KR ENENEESLET, K

15000 Lux 18°C
1.6 3800Lux 21°C 1-6
1.4 1.4
.2} 1.2
1.0 1.0
0.8 0.8 .
0.6 0.6 /

0.4 /\‘ 9.4

. —-— -

N = T~ T “'\
0.2/“" TN 0.2 O+ e -

0 ~ Y N
7 1 2 3 0 1 2
—0.2¢ . BHAEGERATEK )
—0.4

KA R

15000Lux 20°C 4500Lux 21°C

r—

(=]
—
<

b.‘. ;e
0.6 y ] \;
0.4 G4 \.\"_-"-""
f\\ T
. 0.2 ’I N
J N : 3
0 O | N
II ! A
—~0.2 o 'I
. C o v d

Bl ERR BN PR SRS fE FRRI RN
Fig. 1 The cffect of concentration of solution on photosynthesis of four species of
green algae
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Fig. 2 The comparision of relative photosynthetic rates of
four species of benthic green algae in various concentra-

tions of solution
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Table 1| The changes of photosynthetic rate of algae treated with anomal concentration and returned to the

original sea water (9% of control)

Relat #?Iﬁ%é'ihﬁﬁt o
a = elative photosyntheuc activity
Treatment 35 s
reatmen R B La% Entcrom:rp/za
Cladophora sp. Ulya pertusa intestinnalis
42 64 44

Distilled water

HEKERGE2 1 /INEERE

Restore in common sea water for lhr 53 78 78
after being treated with distilled water

=B KKE 49 69 83

Three times concentration of sea water

ZHEBALEER LIRS

Restore in common sea water for lhr after be- 65 83 80
ing treated with three times conc.
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LB R SHERRTOOAE R, BEEHAET LH, AESRTEARRN, &
R ET A AT ERAKREEEKREEERE MARHN , s AN EERET
KRS, ATEAE FEHRNSENRIEREHTREORIELY, REEREX
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Table 2 Changes in water content of Codsum fragile in various concentrations of artificial sea water

ALBKKRECER). e
Concentration of artificial 0 0.5 0.75 1 1.5 2 3
sea water (times of control)

Kayrasie(e/e TE) _ _ _
Changes in water content +7.18 +3.90 +2.03 0 -3.0 —4.74 —5.49

(g/g dry wt.)
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STUDIES ON ADAPTATION OF THE MARINE BENTHIC
ALGAE IN COASTAL AREA TO THE CHANGES
OF OSMOTIC PRESSURE
1. THE EFFECTS OF SEA WATER CONCENTRATION ON
PHOTOSYNTHESIS OF INTERTIDAL GREEN ALGAE

Yao Nanyu Kang Xiaohui Zhang Yingze  An Lijia and Cai Shupin

(Liaoning Normal College)

ABSTRACT

The effects of osmotic pressure of solution on photosynthetic activity were mea-
sured for four species of intertidal marine benthic green algae. They were Ulva pertusa,
Enteromorpha intestinnalis, Cladophora sp. and Codium fragile.

Cladophora sp. was taken from a rock pool in higher intertidal zone, Ulva pertusa
from rock in middle littoral zone, whereas E. infesfinnalis was collected from sedi-
mentary mud in the rock pool near the lower littoral zone and Codium fragile from
the lower intertidal zone further below.

Brujewoiz prescription was used to make the artificial sea water, and seven con-
centrations of medium were employed including O, 0.5, 0.75, 1. 1.5, 2, 3 times the
concentration of control.

The results indicated that the green algae usually living in the shallow could sur-
vive a wide range of concentration between 0—73.17 atm. in osmotic pressure for a
short time.

The concentrations*of solution in whieh their photosynthesis could reach as high
as 809% activity in the normal medium were : 0.65—3 fold of eontrol con. for Cladophorae
sp., 0.4—2.6 fold for Ulva pertusa and 0.9—3 fold for Enteromorpha intestinnalis.

Codium fragile was the exception among them. It just adapted to the changes in
osmotic pressure to a limited extent. Only near the normal concentration could its
net photosynthesis proceed (21°C, 4500 Lux).

It could be found that the adaptation was closely associated with their ecological
habitats. The majority of benthic green algae were growing at the higher or middle
part of intertidal zone subjected to the changes of osmotic pressure of surroundings
due to the spring tide, exposure or rainfall now and then. So naturally they showed
strong resistance to the extremes of concentration. However, in the lowest part of
littoral zome, the changes in ecological factors of the environment slowed down, and
the habitant Codium fragile involved might display the weakest resistance,



