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Abstract ; This work is based on an EU project which intends to conduct research work on the carrying capacity for aguaculture
and environmental in two semi-enclosed and shallow bays in North China, Jiaozhou Bay and Sanggou Bay. Sanggou Bay is
located at 37°01 ~37°09'N, 122°2' ~122°35'E with an area of about 133km?. which is fully exploited by aquaculture activities.
and 1/3 of the total surface is dedicated to the culture of kelp and shellfish. Kelp grows on ropes in the field {rom October to
April-May. Kelp yield reaches 81000 metric tons in Sanggou Bay in 1994. This species is considered as winter plants, with
growth of sporophytes occurring at low temperature during winter and early spring.

Accompanying the fast development of aquaculture, some problems have been brought out, such as serious mortality of
scallops and perishment of kelps without disease. Therefore, an integrated programme that establishes the limits of carrying
capacity and the impacts in terms of temperature conditions. nutrient uptake, biodeposition and food consumption is urgently
required for the sustainable development of aquaculture in these alongshore environments.

In this paper researches on growth and P/I curves of Laminaria japonica juvenile sporophytes, sampled from Sanggou

Bay. were studied by indoor and mesocosm experiments under different temperatures.
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The equipment for measuring P/I curves was integrated with oxygen monitoring box, oxygen electrode unit DW3, red
light source control box LC1, red light source 660 nm, experimental chamber, stirrer, light meter, computer and temperature
regulator et al.. After being measured all the parameters were calculated by software, including photosynthesis rate (°,).
light saturated parameter (J,) and respiration rate (R).

The results showed that the growth of juvenile sporophytes was good in 15 C, and the development percent day of length
and wet weight were linear with temperature. The P, value was 579umol O,/(g DW ¢« h) at 15 C, and it was 642umol O,/
(gDW « h) in mesocosm (14.4 C). The light saturated point of P/I curves in mesocosm experiement was higher than indoor
experiment due to the higher outdoor light intensity. There was significant correlation between light satureated parameter (I,)
and temperature. The average [, was 86, 71, 31pE/(m® = s) at 5C, 10C and 15 C respectively. The respiration rate value
was S4pmol Q,/(gDW « h) at 5 C, which was lower than that at 10 C and 15 C.

All the parameters of growth and photosynthesis from these experiments, will help to make simulation of the impact of
Laminaria japonica colture, and to evaluate the carring capability of Laminaria japonica in Sanggou Bay.
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Table 1 Initial and final value of nitrogen and carbon content of young L. japonica at different temperature in laboratory experiment and

mesocosm experiment

33 FF Wl Initial value

AL (A Finat value

N &% N content (ug/mgDW)  26.8 (sd=2.3, n=12)

C &% C content(pug/mgDW) 226.8 (sd=11.8, n=12)

C;‘JN 8-5(5{1:{]-51 n—=12)

15°C  21.5 (sd=3.2, n=15)
10°C 18.6 (sd=1.5, n=3)

15C 244.6 (sd=56.2, n=5
10C 224.1 (sd=4.7, n=23)

15C  11.3 (sd==1.2, n=5}
10C 12.1 (sd=0.8, n=3}

5°C 19.2 (sd=2.9, n=3)
Bl % mesocosm 26.6 (sd=3.5, n=4)

} SC 228'4(51:1:‘8-6: n—_—3)
B R mesocosm  244. 1(sd=25.7, n=4)

5C 12 (sd=1.4, n=3)
FEl (% mesocosm 9.2 (sd=0.4, n=4)
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Fig. 3 The variation of nitrogen content (a) and carbon content(b) in the sporophyte of L. japonica with different temperature
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Table 2 Initial and fianl chlorophyll contents in young L. japonica at different temperature in laboratory experiment and mesocosm experiment

3233 FF 45 {H Initial value

LB {H Final value

15C 134 (sd=23. n=15) 5C 157 (sd=40, n=9)

it ¢ X a Chlorophyll a{pug/gWW) 314 (sd=81. n=15)

-4t ¥ ¢ Chlorophyll alpg/gWW) 67 (37, n=15)

10C 125 (sd=21, n=9)

15C 22 (sd=13, n=15)
10C 19 (sd=6, n=9)

B mesocosm 386 (sd=105, n=12)

5C 26 (sd=15, n=9)
B M mesocosm 91 (sd=22, n=12})
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Fig.4 The P/I curve with different temperature
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X3 A RABFEAHURERET B C.NTR
Table 3 The carbon and nitrogen contents in the blade of the older . japonica at the different stations in April in Sanggou Bay

i/ 1 Station 1 ¥hfi 2 Station 2 ¥4 {i 3 Station 3 ¥4 fif 4 Station 4
1999-04-27 1999-04-28 1999-04-29 1999-04-29
N % # N content (ug/mg DW) 10.9 (0.2%) 14.4 (0. 2) 13. 7 €0. 8) 13. 8 (0. 5)
C ﬁ'!Cmntent{pg/mg DW) 333 (16.0) 311 (8. 0) 316 (13. 0) 290 (9. 0)
C/N 30.5 (0. 9) 21.5 (0. 4) 23 (0. 5) 21.1 (0. )
* PR MEE standard deviation
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EE TEREBRINTRER CEEHESBNXEER z 1o
P/l iR EH. 'Gé] 80 -
— BB TN SR IR I AR G G A AR RS R R : er
B B 4 R K RGBS R P (0B PR IR (5 oo
HRKAERRA 11 A6, KA A6 P R FEREE S5 % 22 '
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