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NH,Cl NaNO; NaNO, KH,PO,
, NHs-N NOz-N NO,-N
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5 , 10 : 1; ) -
, 10 20 30 50 100umol/L, -
10: 1, 4h, 1h
2
, 2.1
(1000==50) U E/(m? - s), 12L : 12D,
28 24 1 : :
28 32 :
1.1.2 10umol/L 0.18—0.19umol/(gFW - h)
, 100m?, 1, 30umol/L 0.48—0.52pmol/(gFW - h);
50t , 50cm ) )
, 10g/L ,
1, 10 : 1, (P>0.05)
10 20 30 50 100pmol/L, 1 ,
2 7 : 30, ,
17 : 30 , (
, 10h 3umol/L),
1 ,

24—29



5 (Kappaphycus alvarezii) 531
F1 ARRRET, x40 08 IR BOE A #2000
Tab.1 Effects of N/P ratio on N uptake rates of K. alvarezii at different nitrogen concentrations
(umol/L)
1:1 20:1 50:1
10 0.1810.040 0.196:0.029 0.1910.020 0.180=0.021
20 0.384+0.042 0.400+0.031 0.420=+0.027 0.361=+0.025
30 0.4940.049 0.5200.042 0.5040.022 0.484-0.031
2.2 100pmol/L 50umol/L , 3h
; 4
2 (1) , 0.59umol/(gFW ), 1
(P<0.05), , 28 34%,
, 24 , 32
2 , 1 , ;
(P<0.01) 50umol/L , 1
10—50umol/L , 1.46pmol/(gFW - h), 2 3 4
; 17 1.9 2.1
50umol/L , 0.69 —0.93umol/ ,
(gFW -h) (100pmol/L) , (1 2 3) ,
, 0.23— ,
0.31pmol/(gFW -h), 50pumol/L
(3) , 1 50umol/L, 2
(P<0.05) 35.4pmol/L, 4
; 19.2umol/L :
10—30umol/L ,
; 50 100umol/L ,

F2 ARRKET, BB ORI FIR KRR F200
Tab.2 Impact of temperature on N uptake rates of K. alvarezii
exposed to different nitrogen concentrations

(umol/L) 24 28 32
10 0.181+0.022 0.19520.024* 0.171+0.026
20 0.355+0.028  0.370#0.031**  0.305=0.032
30 0.535=+0.039 0.562=+0.041* 0.535=+0.044
50 0.85240.052**  0.927=20.049**  0.692=0.048
100 0.295+0.032 0.31+0.037* 0.233+0.026
* (P<0.05), ** (P<0.01)
2.3
3
10—50pumol/L

#3 ARBAREFHT, KOFEEARIRBESR
R B 18] 22 1L
Tab.3 Changes in nitrogen uptake rate of K. alvarezii along the
time course exposed to gradient DIN

()
(umol/L) 1 2 3 4
10 0.494-0.035 0.1420.019 0.07=%0.015 0.08=%0.019
20 0.70=%0.030 0.40%0.032 0.14=%0.018 0.23=2=0.022
30 0.9420.055 0.63%0.027 0.28=%0.020 0.40=2=0.038
50 1.4620.071 0.86=0.052 0.7620.044 0.63=20.046
100 0.4420.028 0.13+0.017 0.08%+0.014 0.59=+0.045

2.4
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EFFECTS OF TEMPERATURE, NITROGEN CONCENTRATION AND N/P RATIO ON N
UPTAKE RATES OF KAPPAPHYCUS ALVAREZII

LIU Jian-Guo*, LU Ke-Guo™?, LIN Wei*, PANG Tong™?, WANG Li'

(1. R & D Center of Marine Biotech, Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071,
2. Graduate School, Chinese Academy of Sciences, Beijing, 100049)

Abstract Kappaphycus alvarezii, a kappa-carrageenan enrichmented red marine alga, were cultivated indoor in flask
bottles and outdoor in open runsway ponds in Sanya, and Li’an Bay in Lingshui, Hainan. The effects of temperature, ni-
trogen concentration and N/P ratio on N uptake rates of K. alvarezii and temporal variation of the rate were studied in batch
with semi-continuous adding of different concentrations of nutrients (the proportion of NH3-N : NO3z-N : NO,-N was 10 :
10 : 1 quite close to that of local natural seawater), and the environmental remediation to large scale cultivation of K. al-
varezii in tropic marine was estimated. The results showed that the N uptake rates of K. alvarezii improved with the in-
crease in initial dissolved inorganic nitrogen (DIN) in range of 10—50umol/L. However, 100umol/L DIN inhibited the N

uptake rates due probably to ammonia toxicity, especially when this seaweed incubated at high temperature and strong
natural sunshine. The DIN uptake rates were independent on N/P ratio in range of 1—50 (P>0.05). Temperature influenced

significantly the N uptake rates (P<0.05), and the highest DIN uptake rate occurred at 28  with high growth rate. The

DIN uptake surged in the first hour and then slowed down in batch culture due to substrate deficiency instead of the grad-
ual weakening uptake ability of the algae. In fact, the DIN uptake ability was well maintained without DIN limitation for a
long period, as shown clearly in our experiment. The maxima DIN uptake ability exposed to natural tropic sunshine and
temperature was about 0.3umol/(gFW - h) with enough DIN supply. DIN concentration obviously decreased once eutro-

phicated seawater flowed through the cultivation area in Li’an Bay, demonstrating that the algae were able to absorb N for
purifying marine seawater. By calculation, in Li’an Bay, at least 50t of fresh K. alvarezii could be harvested daily, and
about 1100t of fresh K. alvarezii biomass could be raft cultivated annually, which would be about 33t of nitrogen or equally
72t urea removal from the bay. Therefore, cultivation of K. alvarezii was not only feasible for carrageenan production, but
also eco-friendly to the environment to ease eutrophication.

Key words Kappaphycus alvarezii, Nitrogen uptake rate, Temperature, Nitrogen concentration, Cultivation



