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Fig. 1 Effects of temperature on the relative growth rate of
young sporophyte of Costaria costata

Different small letters on the histogram indicate significant
difference between different experimental groups at the same
time (P<0.05), and the numbers at the lower right corner of the
letters indicates different time periods. Different capital letters
indicate significant difference between different time periods in
the same experimental group (P<0.05), and the numbers at the

lower right corner of the letters indicates different temperature
treatment groups.
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a.6 C4l;b.10 C4l;c. 14 CHl;d. 18 C4lye. 22 CHl. FhEA FAKT 1 FoR5 5 K, 2 FR4 10 K.
Fig. 2 The growth of young sporophyte of Costaria costata under different temperature treatments on day 5 and day 10
a.6 C;b.10 C;c. 14 C;d. 18 'C;e. 22 °C. The numbers at the lower right corner of
the letters indicate different time periods (1: 5 d; 2: 10 d).
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Fig. 3 Effects of temperature on F\/F, of young sporophyte of Costaria costata
Different small letters on the histogram indicate significant difference between different experimental groups at the same time
(P<0.05), and different capital letters indicate significant difference between different time periods in the same experimental
group (P<0.05), the numbers at the lower right corner of the letters indicate different time periods.
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Fig. 4 Effects of temperature on photosynthetic rate of young sporophyte of Costaria costata in different culture periods
Different small letters on the histogram indicate significant difference between different temperatures at the same time (P<0.05), and
the numbers at the lower right corner of the letters indicates different time periods. Different capital letters indicate significant
difference between different time periods in the same experimental group (P<0.05), and the numbers at the lower right corner of the

letters indicate different temperature treatment groups.
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Fig. 5 Effects of temperature on photosynthetic pigment
content of young sporophyte of Costaria costata
Different small letters on the histogram indicate significant
difference of a pigment content between different experimental

groups (P<0.05), the numbers at the lower right corner of the
letters indicate different pigments (1-Chl a, 2-Fucox, 3-Car).
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Fig. 6 Effects of temperature on the dark respiration
rate of young sporophyte of Costaria costata
in different culture periods
Different small letters on the histogram indicate significant
difference between different temperatures at the same time
(P<0.05), and the numbers at the lower right corner of the
letters indicate different time periods. Different capital letters
indicate significant difference between different time periods in
the same experimental group (P<0.05), and the numbers at the
lower right corner of the letters indicate different temperature
treatment groups.
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Fig. 7 Effects of temperature on soluble protein content
in the young sporophyte of Costaria costata

Different small letters indicate significant difference among
different temperature treatment groups (P<0.05).
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WEMT 6 CHI 10 ‘CL(P<0.05); 22 ‘C#4 MDA
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800 [ E1H,0, B MDA 1 80
Z 7001 & n=3; ¥%:SD 170
z ory o, 3
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ﬁ 200 F:3 120 f%
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P8l RE X 22 il /Nt A A
N AR R
[ /N B 2 7 R [ A L R [ A [ k2
Rb 3 7] 22 5 1 35 (P<0.05),
TR T RO SR AN [l ] B
Fig. 8 Effects of temperature on H,O, and MDA content in
the young sporophyte of Costaria costata
Different small letters indicate significant difference among
different temperature treatment groups (P<0.05), the numbers
at the lower right corner of the letters indicate different
time periods.
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AR RO AR 2 ok, (H 5 A R B 4
WA B35 25 57 (P>0.05) g 105 & & de K AE S5 e/
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Fig. 9 Effects of temperature on 4 kinds of antioxidase activity in the young sporophyte of Costaria costata
Different small letters indicate significant difference among different temperature treatment groups (P<0.05).

x1 BENSHENITFEERERHESSENTMN
Tab. 1 Effects of temperature on the content of essential nutrients in the young sporophyte of Costaria costata
n=3;x+SD; %

B/ C AR i Wi RSy WeRAL W) HHLET 2t
temperature crude protein fat ash carbohydrate crude fibre
6 1.17+0.13 0.25£0.07* 5.30+0.40° 6.40+1.11 1.13+0.55
10 1.20+0.08 0.3+0.06" 5.8+0.32% 6.83+0.78 1.10+0.17
14 1.25+0.01 0.23+0.06° 5.90+0.66% 7.00+1.47 1.47£0.06
18 1.0+£0.08 0.27+0.06™ 6.37+0.23" 8.20£1.22 1.434£0.21

T ARG T BN AN ) L Ab B 2H 8] 22 57t 1235 (P<0.05).

Note: Different small letters indicate significant difference among different temperature treatment groups (P<0.05).
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Effects of temperature on young sporophyte growth and antioxidant
physiology of Costaria costata

LI Guoliang', WANG Wenjun" %, LI Baoxian', LIANG Zhourui', LU Xiaoping', LI Xiaojie’
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Affairs; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
China;
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Abstract: Costaria costata is a new large economic brown alga with potential. Mastering the suitable conditions
for its growth and development and its regulation mechanism is the premise of developing the cultivation industry.
At present, reports have focused on the gametophyte stage, and temperature is one of the most critical factors
affecting algal growth and development. In this study, we investigated the growth and antioxidant physiological
characteristics of young sporophyte of C. costata at 6-22 C in order to explore its temperature-adaptation
mechanism and provide a theoretical basis for the cultivation of C. costata in sea areas. At the early stage of
culture (within 5 days), the relative growth rate (RGR) of young sporophyte of C. costata was the largest at 18 C,
and the algae were severely perforated and rotted at 22 C; with the extension of culture time (10 days), the RGR
of algae was the highest at 10 C. There was no significant difference in F,/F,, at different temperatures. During
the experimental period, the total photosynthetic rate (P;) and net photosynthetic rate (Pny,.x) of algae were higher
at 6-14 C. Py was highest at 10 °C at 5-10 d. Respiration rate (Ry) was highest at 6 C at 3 d. Algal Ry
increased with culture time at 22 “C. Enhanced respiration is a common response of the young sporophytes of C.
costata to low and high-temperature stresses. At 22 C, the pigments Fucox and Car, soluble proteins play an
active role. At 6 'C, SOD is the main antioxidant enzyme that scavenges reactive oxygen species. Temperature
positively regulates the accumulation of ash, carbohydrate, and crude fiber in the range of 6-18 ‘C. In summary,
the young sporophytes of C. costata can grow at 6—18 C, of which 10 C is preferable.

Key words: Costaria costata; temperature; relative growth rate; photosynthesis; antioxidant system; biochemical
composition
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