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Nitrate Uptake Characteristics of Three Sargassum Species.

Tomokazu Nishigaki, Kousuke Yatsuya* and Yozo Wada

The characteristics of nitrate uptake of three Sargassum species, Sargassum macrocarpum, S. patens, and S. sili-

quastrum, from western Wakasa Bay were investigated in summer. Relationships between the rate of nitrate

uptake and nitrate concentration were deduced from Michaelis-Menten curves, and uptake kinetic parameters

(Vimax: maximum uptake rate, and K: half saturation constant) were estimated. o , calculated as V,,,, /K of the

three seaweeds, as an indicator of the uptake ability at low concentrations, were high (1.38-2.05). The results indi-

cate that these seaweeds show characteristics of nitrate uptake adaptive to conditions of low nitrate availability.
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Table 1 Nitrate uptake rate of three species of Sargassaceae at specified time intervals and
nitrate concentrations.

Sargassum macrocarpum S. patens S. siliquastrum
NO; Voszo  Vaoeo  Veoi20 Voso  Vioso  Veoazo Voso  Vioso  Veoizo
2 uM 3.90 1.58 0.23 5.50 1.22 0.00 3.94 0.94  0.00
3.15 1.17 0.13 4.04 245  -0.12 3.48 .19  0.17
4.77 1.70 0.11 3.98 1.16  0.12
S5uM 8.87 2.62 0.46 8.53 4.37 0.17 9.81 4.11 0.48
8.61 2.21 0.26 7.89 4.02 0.07 7.23 359 032
876 274 0.35 7.48 3.02 053
10 uM 9.84 6.24 0.50 10.30 8.09 0.77 8.33 549 030
10.72 6.42 0.75 12.22 8.30 0.18 8.04 562 085
8.95 5.93 0.54 9.35 10.86% 1.49 7.75 6.44 1.00
1I5uM  11.76 9.23 2.57 11.18 9.54 4.51 9.15 735 221
11.28 7.64 1.39 12.35  10.39 3.81 9.97 507 241
11.45 7.83 1.89 10.52  10.18 4.22 9.35 6.89 211
20uM  10.02  10.60*%  5.55 7.09 12.30*  4.88 7.92 9.83*% 456
6.88 4.96 6.89%* 1141 12.58* 3.12 12.38 726  4.02

1224 1146 3.61 10.68 15.77*  6.61 10.80 835 436

For example, Voo represents nitrate uptake ( mol gdw™ h™") from 0 to 30 minutes.
*: V3060 or Ve60-120 > Vo-30
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Fig. 1 Relationships between the rate of nitrate uptake and nitrate concentration of three species of Sargassaceae (left:
Sargassum macrocarpum, center: S. patens, right: S. siliquastrum). Solid lines represent Michaelis-Menten curves.

Estimates of kinetic parameters are given in Table 2.

Table 2 Kinetic parameters of nitrate uptake of three
Sargassum species collected from Yoro.

Vimax Ks
(umol gdw‘lh‘l) (uM) a
Sargassum macrocarpum 15.4 7.5 2.05
S. patens 18.2 9.6 1.90
S. siliquastrum 17.4 12.6 1.38

Vmax and K are the maximum rate of nitrate uptake and half saturation
constant, respectively. «, calculated as Vmax/Ks, represents the initial
slope of the rate of uptake - nitrate concentration curve.
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Table 3 Kinetic parameters of nitrate uptake by various Phaeophyceae species.

Temperature Vmax Ks p Reference
Species ©) (umol gdw™ h™) (uM)

Scytothamnus australis* 12 13.13£1.44 15.8612.88 0.83 Phillips and Hurd, 2004
Scytothamnus australis** 12 6.43+£2.24 20.24+10.37 0.32 Phillips and Hurd, 2004
Xiphophora gladiata* 12 6.93%£0.97 22.11+3.42 0.31 Phillips and Hurd, 2004
Xiphophora gladiata** 12 1.72£1.09 18.69+5.17 0.09 Phillips and Hurd, 2004
Macrocystis pyrifera 17 7.0£0.6 9.2%21 0.76 Kopczak, 1994
Laminaria longissima 15 9.70£0.23 29.62+1.43 0.33 Machiguchi et al., 1985

5 5.45+0.46 11.69+2.67 0.47 Machiguchi et al., 1985
Laminaria longicruris 15 9.6 4.1 2.34 Harlin and Craigie, 1978

10 7.0 5.9 1.19 Harlin and Craigie, 1978

« was calculated as Vmax/Ks, with these values being taken from references.

*: summer tissue, **: winter tissue.
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