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NH4-N OVER-COMPENSATORY UPTAKE OF SARGASSUM HORNERI
UNDER THE STRESS OF NUTRIENTS DEFICIENCY

LI Da-Peng', MA Zeng-Ling’, LI Hui’, DING Gang', XIN Mei-Li', WU Hai-Yi', GUO Wen'
(1. Marine Biology Institute of Shandong Province, Qingdao 266104, China,
2. College of Life and Environmental Science, Wenzhou University, Wenzhou 325035, China)

Abstract In this paper, Sargassum horneri was used as experimental material for the study of NH,;-N
over-compensatory uptake under laboratory conditions. Sargassum horneri was thoroughly cleaned, epibiotics carefully
removed, and cultured in beakers in an illuminating incubator under 15°C, 100pmol/(m*s), L:D 12h/12h, 30 salinity and
pH 7.5—8.0.

The experiments included two periods. Firstly, Sargassum horneri was cultured for 10 days under the condition of
nutrients stress, i.e. nutrients deficiency and nutrients enrichment, with fresh sea water one as the control. Secondly, the
nutrients stress was lifted; the treated and the control were simultaneously cultured for another 3 days under the same
nutrients supply with daily medium change. The experiments were carried out in 2L beakers with 3g Sargassum horneri
and 1L medium, and the concentration of NH4-N and NO;-N was 100 and 280pumol/L respectively. Triplicate were set for
each group. During the experiment, the NH,-N, NO;-N uptake rate were measured periodically.

After subjecting to the nutrients deficiency, Sargassum horneri showed a strong ability of NH,-N uptake. The uptake
rate of NH,-N of the starved group, the control group and the fed group, was 14.94, 11.54, and 9.63umol/(g-h), respectively.
The starved had the highest uptake rate of NH4-N but its highest uptake rate of NO3;-N was only 6.15umol/(g-h), much
smaller than that of NH,-N, indicating that Sargassum horneri assimilated NH4-N first. As a result, the concentration of
NO;-N in the beakers was 3 times higher of the NH,-N.

As the culture time proceeded, difference between the treated and the control decreased gradually and finally were
equivalent. The special growth rate (SGR) in the group of the starved, the control and the fed was 8.86%, 8.48%, and
8.01% respectively. The difference of the growth rate between the treated and the control was significant (P = 0.032<0.05).

After 10 days of nutrients deficiency, there was a short phase of rapid NH;-N uptake demonstrating
over-compensatory growth. Thus, NH,;-N over-compensatory uptake of Sargassum horneri could be used as a guidance for
cultivation. Moreover, Sargassum horneri have very high productivity and ability of absorbing large quantities of N. It is
believed that Sargassum horneri cultivation in large-scale is a good solution to eutrophication in coastal waters.

Key words Sargassum horneri; nutrients deficiency; over-compensatory growth; NH4-N uptake; NO;-N
uptake



