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Fig. 1 Broad leaves of newborn branch (c) and broad leaves of reproductive period (a,b) of S. thunbergii,
and diagram of the configuration of spoon leaf, cuneate leaf and rhombic leaf (d)
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Fig. 2 Narrow leaves of S. thunbergii (a,b), and diagram of the configuration of acicular leaf and linear leaf (c)
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Fig. 3 Pneumathode of S. thunbergii
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(K 4).

b= N 12 o o L N P o e e B v Y 4
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Fig. 4 The saturation irradiance, maximal net photosynthetic rates and dark respiration rates of
heteromorphism leaf of S. thunbergii

o J6#ME S light compensation point

= 35 B LA TRF % initial quantum yield 10.035
v
Ew 30F 10.03
22 z
§ o 10.025 5 -2
bE- g
a3 10.02 v 2
R  §
i g‘ 10015 &= &
=g =
¥ foo1 ® 2
% 9 =]
= 10.005
- ! 1 I 0
BILE el Bt S
broad leaf of broad leaf of narrow leaf pneumathode
newborn branch reproduction period
¥ leaf shape

B 5 REESEMHEIMESFEEFHE
Fig. 5 The light compensation point and initial quantum yield of heteromorphism leaf of S. thunbergii
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Fig. 6 Pigment content and specific leaf area of heteromorphism leaf of S. thunbergii
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Fig. 7 Cross section view of broad leaf of S. thunbergii
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Fig. 8 Cross section view of narrow leaf of S. thunbergii
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Fig. 9 Cross section view of pneumathode of S. thunbergii

24 BEMNRERMAEAMHRULEGERSEF
W 328 22 ) 4 i)

5.32 Fll 34 ‘CLHAEAL B 1 h J5 RWIEA HRP,)
EXF AL (18 C)fh) 22 5 .25 (P<0.05), il & Ab3
HELT 1 h 5 P, SXF A A 25 AR H
(P >0.05), fEVKAEEFE 24 h i, 32 ‘CHI 34 ‘CLHAY
P, 5% BRZH 8] 2% 5 .35 (P<0.05), 1M 5 ‘CHl 30 °C

211 P, AT EEAK S 1E H (P>0.05)(E] 10).

5. 10, 32 F134 CHTEALFE 1 h J5 KEIFIR 3R
(R % B 4[] 22 57 i 3% (P<0.05), 1fii 26, 28 Al
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Fig. 10 The net photosynthetic rates of broad leaves of
newborn branch of S. thunbergii after exposure to
different temperatures for 1 h and the corresponding
values 24 h after recovered culture
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Fig. 11 The dark respiration rates of broad leaves of
newborn branch of S. thunbergii after exposure to
different temperatures for 1 h and the corresponding
values 24 h after recovered culture
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Fig. 12 The relative growth rates of newborn
branches of S. thunbergii treated with different
temperatures for 10 d of cultivation
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Fig. 13 The net photosynthetic rates of broad leaves of
newborn branch of S. thunbergii after exposure to
different salinities for 1, 2, 4, 6 and 9 h respectively
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Fig. 14 The dark respiration rates of broad leaves of

newborn branch of S. thunbergii after exposure to
different salinities for 1, 2, 4, 6 and 9 h respectively
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Fig. 15 The net photosynthetic rates of broad leaves of
newborn branch of S. thunbergii after exposure to
different salinities for 9 h and the corresponding
values 24 h after recovered culture
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Fig. 16 The dark respiration rates of broad leaves of
newborn branch of S. thunbergii after exposure to

different salinities for 9 h and the corresponding
values 24 h after recovered culture
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Primary investigations on the photosynthesis and respiration of leaves
of Sargassum thunbergii using liquid-phase oxygen measurement system

LIANG Zhou-rui'?, WANG Fei-jiu'", SUN Xiu-tao', ZHANG Li-jing', WANG Wen-jun',
LIU Fu-li', DING Chang-ling', LI Tao', LIU Kun'*?

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: For clarifying the physiological and ecological adaptability of leaves of Sargassum thunbergii,
the photosynthesis and respiration were investigated by using liquid-phase oxygen measurement system.
The major results included two aspects: (1) The differences of maximal net photosynthetic rate (Pymax),
saturation irradiance (lg,), light compensation point (l.), initial quantum yield a, dark respiration rate (Ry),
pigment content, specific leaf area and microstructure of heteromorphism leaf (broad leaf, narrow leaf,
pneumathode) were analyzed to reveal the probable reason about the change of leaf shape of S. thunbergii.
(2) Effects of different temperatures and different salinities stress on P, and R4 of broad leaves of newborn
branch of S. thunbergii were researched. The preliminary analysis of the newborn branch about resistance
physiology could provide reference for the artificial cultivation of S. thunbergii based on vegetative repro-
duction. The results are shown as follows: The optimum temperature for growth of newborn branch is
15-24 °C under the experimental conditions in this paper. P, had significant reduction when temperature
was 5 ‘C or higher than 30 C and Ry was significantly affected by low temperature (10 'C or below) or
high temperature (higher than 30 C) stress for one hour treatment. However, P, or Ry of low temperature
stress groups could nearly recover to normal level after 24 h under standard culture condition. Short-term
high or low salinity tests, especially salinity 0 and salinity 60 stress, had significant influence on P, of
broad leaves. However, P, of salinity 0 group could recover to normal level after a 24 h recovery period,
but P, could not recover after exposure to salinity 60 for 9 h. During the whole stress process, R4 of salinity
40 and salinity 50 treatments both showed high values. And salinity 0 and salinity 60 stress both had sig-
nificant influence on Ry. However, Ry could recover to normal level after a 24 h recovery period after ex-
posure to different salinities for 9 h.

Key words: Sargassum thunbergii; heteromorphism leaf; temperature; salinity; photosynthesis; respiration
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