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NHy N OVER- COMPENSATORY UPTAKE OF GRACIIARIA
LEMANEIFORMIS UNDER THE STRESS OF NUTRIENTS DEFICIENCY

LI Da Peng, LIN ZhenXian
( Institute " Oceanology, Chinese Academy ¢ Sciences, (Qingdao, 266071)
" (Depatment  Marine Biology, Ocean Unwersity of China, Qingdao, 266003)

Abstract Over compensatory growth is a common phenomenon in some higher animals and plants. Research on
compensdory grovth has covered rumiant animal, aqudic animal, higher plant and micre- algae. However, a few
were done on macre-algae compensatory growth and ammonium over compensatory uptake.

In this paper, Gracdlaria lemanejormis was used as experimental material for the study of NH+ N over compen-
satory uptake under laboratory conditions. G. lemaneformis was thoroughly cleaned, free of epibiotics carefully re-
moved, and cultured in beakers in an illuminating incubator under 22 °C, 4500k, L:D 14/10, 30 salinity and
pH 8.0.

The experiments included two periods. Firstly, G. lemanejformis was cultured for 10 days under the condition of
nutrients stress, 1. e. nuirients deficiency and nuirients emricment ( PES culture medium), with fresh 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 done in 450ml
beakers with 1. 22 G. lemaneformis and 400ml PES medium, and the concentration of NH+N, NOsN, POs+P, was
100, 280, and 72Hmol/L respectively. Triplicate were set for each group. During the experiment, the NHs+ N,
NO>-N uptake rate were measured periodically.

Afier subject to the nutrients deficiency, G. lemanef amis showed a strong ability of NH#N uptake. The uptake
rate of NH4+N of the starved group, the control group and the fed group, was 17. 73, 12. 25, and 6. 12Hmol/ (g* h),
respectively. The starved had the highest uptake rate of NH4+ N but its highest uptake rate of NO3>N was only
1. 49Hmol/ (g* h), much smaller than that of NH+N, indicating that G. lemaneiformis assimilated NH# N first. As a
result, the concentration of NOsN 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 rae ( SGR) in the group of the starved, the control and the fed was 5. 85%,
5.44% , and 5. 2% respectively. The difference of the growth rae between the treated and the control was signif+
cart ( P= 0.0046< 0.05).

After 10 days of nutrients deficiency, there was a short phase of rapid NH+N uptake demonstrating over com-
pensatory growth. Thus, NH+ N over compensatory uptake of G. lemaneformis could be used as guidance for cultiva-
tion. Moreover, G.lemaneformis have very high productivity and ability of absorbing large quantities of N. It is be-
lieved that G. lemanef amis cultivation in large scale is a good solution to eutrophicaion in coastal waters.

Key words Gracilaria lemaneformis , Nutrients deficiency, Overcompensatory growth, NH4+ N uptake,
NO=N uptake



