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levels "% [ wmol/(m?* - s)] nitrogen nutrient 12.04% , 16 Océﬂg 13 C HZ Ao 2 H 1k .
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Fig.1 Relative growth rates of sporophytes of
M. pyrifera treated with different

light intensity for 7 d of cultivation
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Fig.2 Relative growth rates of sporophytes of
M. pyrifera treated with different

temperature for 7 d of cultivation

24

Sy 2 | [
<z I sl [
gael [ 0 |
Yo
EED

8

02 1 2 4 6 8
FEFRERIRIE/ (mg/L)

nitrogen nutrients concentration(N:P=10:1)

B3 AREFRBZREZHETTIARE
EESEMEINERER
Fig.3 Relative growth rates of sporophytes of
M. pyrifera treated with different nutrients

concentration for 7 d of cultivation
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Fig.4 Net photosynthetic rates of
sporophytes of M. pyrifera treated with
different light intensity
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Fig.5 Respiratory rates of sporophytes of
M. pyrifera treated with different temperature
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Fig. 6 Effects of nutrients concentration on
net photosynthesis and respiration of

sporophytes of M. pyrifera
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Tab.2 Orthogonal design and intuitionistic analysis for optimization of growth conditions of
sporophytes of M. pyrifera in laboratory
1 2 3
F g - — A AR A/ (% /d)
test group WRIE/CT  SEREEE/[ pmol/(m* « )]  AHEFHWE/ (mg/L) 2T relative growth rate

temperature light intensity nitrogen nutrient concentration error term
S 1 test | 10 40 1 11.452 7
S 2 test 2 10 60 2 11.830 4
Sy 3 test 3 10 80 4 10.581'5
S 4 test 4 13 40 2 13.921 8
U 5 test 5 13 60 4 12.693 6
S 6 test 6 13 80 1 15.041 7
S 7 test 7 16 40 4 13.240 3
SCH5 8 test 8 16 60 1 14.982 4
SZE 9 test 9 16 80 2 10.828 0
H{H 1 average 1 11.288 12.872 13.826 11.658
{8 2 average 2 13.886 13.169 12.193 13.371
Y18 3 average 3 13.017 12.150 12.172 13.162
% 2% range 2.598 1.019 1.654 1.713
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S, A i 155, 3 WO JE R T O A K AR I
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Primary investigations on the photosynthesis and
respiration of Macrocystis pyrifera

LING Jingyu'?, LIANG Zhourui’, SUN Xiutao®, WANG Feijiu*" ,
WANG Wenjun®, LIU Fuli’, MA Xingyu'~
(1. College of Fisheries and Life Science ,Shanghai Ocean University , Shanghai 201306 , China
2. Key Laboratory of Sustainable Development of Marine Fisheries,Ministry of Agriculture
Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071, China)

Abstract; For clarifying the development and ecological adaptability of juvenile sporophytes of Macrocystis
pyrifera ,the effects of photoperiod(10 L:14 D,12 L:12 D,14 L: 10 D,16 L:8 D) on gametophyte clone
seed-rearing of M. pyrifera were studied. And, the impacts of light intensity, temperature, nutrients
concentration on the growth,net photosynthetic rate ( P, ) , dark respiratory rate (R, ) of sporophytes(0.5 —1
cm) of Macrocystis pyrifera were investigated by single factor test and orthogonal experiment. The major
results included; (1) Large numbers of gametophytes developed into sporophytes at long photoperiod
(14 L:10 D,16 L:8 D). (2) The highest value for relative growth rate( RGR) and P, were observed at 70
pmol/(m? - s)light intensity 13 C temperature and 2 mg/L nitrogen concentration(N: P = 10: 1 ,the same
below) . The growth of sporophytes was inhibited when exposure to 90 pmol/(m” - s) ,RGR of which was
significantly lower than other tests. RGR at 10 C was significantly lower than that at 13 C (P <0.05). And
RGR significantly decreased when exposure to 8 mg/L nitrogen concentration. (3) P, and R, presented the
rising trend with increased nutrients concentration. P, of 0.2 mg/L group was significantly lower than that at
6 mg/L and 8 mg/L group. R, significantly different compared with other groups while cultured at 0.2 mg/
L(P<0.05).(4)P, decreased with rising of temperature while cultured at the same light intensity. At the
range of 40 - 80 pgrnol/(m2 -'s),P, was significantly different between 10,13 group and 16,19 C group.
According to orthogonal experiment,the optimum light intensity , temperature and nitrogen concentration for
cultivation of sporophytes of M. pyrifera were 40 — 70 pmol/( m’ + s),13 C and 2 mg/L. Our results
provide guidance for the optimization of artificial breeding technologies for M. pyrifera.

Key words: Macrocystis pyrifera; temperature; light intensity; growth rate; photosynthetic rate
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1. male and female gametophytes of M. pyrifera; 2. zygotes; 3. juvenile sporophytes and rhizoids of M. pyrifera; 4. multiplication culture
with aeration; 5. sporophytes of M. pyrifera cultured within 8 weeks which used as experimental materials; 6. juveniles of M. pyrifera
before the transplanting; 7. photograph of M. pyrifera cultured within 4 weeks at the sea; 8. pneumatocysts of M. pyrifera; 9. merisis at

stipe of M. pyrifera
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