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Abstract : Coldbfsh fertilised s and embryos at 4 - 8 ool stage . multioelhdar stagre . gastruls stage and heart best-
ing stage, respectively, were treated by & 30 W of UV light a1 30 om distance.  [rradiation doses were changed ac-

cording 1o treatment time from 15 s 10 12005, The result proved that the hatching rate of fertilised eggs or ambrys
at early stages irrndianed by low dose of UV was increased. ' Wheress this stimulsfion effect was not found in the em-
bryos at gastruds stage and heart besiing stage in whach the haidung mie sharply decressed along with the meromsing
of UV doses. [t was also showed that UV mdiation did sot shorten the hatching period and the aboommal enbryo
rate did not increase when the radistion time was less than 3 nun. The probable mechansm and suggstion shou the
poteninal applying of UV in fish produciion and brooding were also doomsed.
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Methods for determining microalgal nutrient limitation

LIANG Ying' . YIN Cui-ling' , FENG Li-xia', CAD Chun-hui®
(1. The Key Laborsory of Maniculrure of Mintsery of Educstion, Oresn Univensity of China., Qhngdan 266003, Chanay 2. Marine
Scence and Engineering Coliege, Tianjin University of Science and Technokogy, Tianjin 300222, China)

Abstract; The merits and methodological hmitations of several main approaches for derermining microalgnl
nutrient limitation are briefly reviewed and compared. 1) The elemental ratios of microalgae can reflect the
status of nutrient limitation, but the result is far from constant and easily influenced by light, 0, availabil-
ity and nutrient status. 2) Enrichment experiments have been commonly used 1o determine the nutrient
limitation in phytoplankton and natural water, but it can be influenced by the speces composition of the
seeding /inoculs phytoplankton sample and sddition of one macronutrient may induce kmitation of other mu-
trients. 3) Nutrient uptake kinetics can be used for detecting microalgal nutrient limitation, as nutrient
limited cells exhibit incressed uptake capacity or efficiency for the specific nutrient after it is re-supplied.
But the uptake rates vary with a range of factors including microalgal species, nutrient history and murient
status. 4) Biochemical approach has been used extensively in the study of N, P and Fe deprivation, but this
method entails destruction of the ssmple and time consuming, and complicated process. §) Fourier-trns-
and nutrient-replete microalgal cells and represents & novel method 10 investigate macromolecular synithesis
in response 1o changes in nutrient supply. But this method has the limitation of requiring bulky and expen:
sive equipment. 6) The chlorophyll fluorescence measurements are non-destructive and highly sensitive,
thus require anly small volumes and low concentration of expenimental samples. These characteristics make
it become an increasing potential approach for exploring nutrient status of microalgae and their physiokgical
response to varying environmental conditions.

Key words: microslgae; nutrient limitation; chlorophyll fluorescence
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