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Fig.2 Environmental factors in surface during the Ulva prolifera drifting
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Tab.1 Temperature, salinity, light intensity, DIN and POi_-P in southern Haizhou Bay (SH) and northern Haizhou Bay (NH)
(°C) [pumol photons/(m*s)] DIN (pmol/L) POi_—P (umol/L)
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(P<0.05), (P>0.05)
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Fig.3 Photosynthetic parameters of Ulva prolifera during drifting
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Tab.2 Correlation analysis between temperature, salinity, light Intensity, DIN, POi_-P , physiology and reproduction of Ulva
prolifera in SH and NH

DIN PO3"-P Fo/Fn Y1) NRA RA

DIN 1 —0.819%*  0.726** 0.366 0.703% -0.379 0.853%*  (.814%%  (0.897*%%  _0.717**

1 —0.912%%  —0.702%*  —0.626**  0.516%  —0.946%*  —0.895%*  —0.906** 0.420

1 0.553* 0.554% —0.473 0.824%%  0.853%*  (0.852%*  _0.451*

1 0.173 —0.653**  0.655%%  0.633** 0.506* -0.275

PO} P 1 —0.583* 0.589* 0.594%* 0.702%* -0.467

1 —0.468 —0.597*  —0.513% -0.220

Fo/Fn 1 0.923%%  0.920%* —0.443

Y(I1) 1 0.905%* -0.408
NRA 1 —0.542%

RA 1

*

P<0.05; " P<0.01
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CORRELATION ANALYSIS OF ENVIRONMENTAL FACTORS AND BIOLOGICAL
CHARACTERISTICS OF ULVA PROLIFERA DURING GREEN TIDES DRIFTING

GUAN Chen', HAO Ya', HOU Cheng-Zong', TANG Xue-Xi"?, WANG Ying"?

(1. College of Marine Life Sciences, Ocean University of China, Qingdao 266100, China; 2. Marine ecology and Environmental
Science Laboratory, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract

of the Yellow Sea. The biomass of U. prolifera increased rapidly during the process of northward drifting and attained their

It has been recently found that the large-scale green tide of Ulva prolifera is originated in the southern part

peak extent in Haizhou Bay (latitude around 35°N). During the migration of U. prolifera from south to north, they
experienced a significant difference in temperature, DIN, and POi_-P concentrations. In this thesis, U. prolifera in the

process of drifting was observed and the relationship between changes of environmental factors and biological
characteristics of U. prolifera was analyzed. Results show that the values of photosystem II (PSII) maximum quantum yield
F/F,, were reduced from 0.7 to 0.45, and values of PSII actual quantum yield Y(II) were reduced from 0.55 to 0.25; the

mean nitrate reductase activity (NRA) was reduced from 2.7 to 0.5 pmol/L NO, /(mg-h); and the mean reproductive

allocation ratio (RA) was increased from 15% to 50%. Correlation analysis revealed significant relationship between DIN
and biological characteristics of U. prolifera, indicating that DIN played an important biological role in the drifting.

Temperature, light intensity, salinity, and POi_-P all significantly affected the photosynthetic activity and NRA of thalli,

whereas these environmental factors showed no significant correlation with RA. Biological characteristics such as
photosynthesis and nutrient absorption of U. prolifera were most sensitive to the changes of DIN in environment. Effects of

other environmental factors on U. prolifera were, in descending order: temperature, POi_-P , salinity, and light intensity.

Changes of environmental factors directly affected the growth and reproduction of U. prolifera during drifting to the north,
especially to the Haizhou Bay (latitude around 35°N), the divide for morphology variation of U. prolifera.

Key words Ulva prolifera; environmental factors; photosynthetic activity; reproductive allocation ratio; nitrate

reductase activity



