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Distributions of urea concentration and urease activity in the Daya Bay
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Abstract: Cruises were carried out to survey urea concentration and urease activity together with other environmental
parameters in the Daya Bay. The bioavailability of urea for succession in the phytoplankton community was analyzed based on

these cruise data. The results showed that the average concentration of urea varied from 0.81 to 8.54 umol N:L-! in the four
seasons. The urea concentration was the highest in summer, up to 4.32+1.65umol N-L™%, and the lowest in winter, up to

1.57£0.49 umol N-L-1. There were many stations where urea concentrations were 1-3 times higher than dissolved inorganic
nitrogen (DIN) in summer and autumn, which suggested that urea as one important nitrogen source should not be ignored in
the growth and productivity of phytoplankton in the Daya Bay. Higher levels of urea were distributed in the aquaculture area
and the nearshore waters where sewage drains were located. Plankton urease activities were the highest in autumn, up to 61.0 +
33.6 nmol N -L~%-h%; however, in winter and spring the urease activities were often below the detection limit. Dinoflagellates
densities were closely related to urease activities in autumn. Urease activity has been shown to be the most important way in
the hydrolysis of urea by of phytoplankton in the oceans, so urea may affect the growth of dinoflagellates and other

phytoplankton in the Daya Bay.
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Tab.1 Comparison of physical and chemical factors in different months in the coastal waters of the Daya Bay

/ 1%o DIN/(umol-L1) PO /(umol-L) N/P
20.08 + 0.82 33.43+0.13 7751 0.1+0.1 87.6 £ 69.2
18.60 + 0.58 33.12+0.25 10.1£ 3.1 02+0.2 194.2 +211.0
28.92 £ 0.91 33.93+0.26 3.8+19 0.7+0.2 5.6+2.8
26.02 % 0.75 32.70 £ 0.62 47+34 0.3+0.1 21.1+18.4
2 (DIN)  ( pmol N-L1)
Fig. 2 Urea and dissolved inorganic nitrogen (DIN) concentrations (units: umol N-L™1) in the Daya Bay
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Fig. 3 Distribution of urease activities in different seasons in the coastal waters of the Daya Bay

(
>’
(p>0.05, n=9),
(p<0.05,
n=9), 56%
2.4
4 2
( ) 7 PCA 12
2 PC1 PC2, 2
98.6% 93.6% 93.0%
98.7%
2 4 , 4 PC1

PC2 ,
PC2 , PC2



94 Vol. 33, No. 1/ Jan., 2014

F2 RIZTERGHARETZHFENMEEESBEURFERS SN
Tab. 2 Principal component analysis of phytoplankton densities, physical and chemical factors in different months in
the coastal waters of the Daya Bay.

PC1 PC2 PC1 PC2 PC1 PC2 PC1 PC2
-0.141 - 0.380 - -0.114 -0.223 0.262 -
-0.292 -0.809 -0.343 0.297 - 0.457 0.161 0.614
-0.695 - 0.416 -0.776 0.112 -0.266 0.674 —0.434
0.585 0.686 - 0.269 -0.614 -0.209 0.618 -
- —0.559 - 0.535 0.700 -0.384 0.445 -0.756
-0.426 0.156 -0.454 - 0.325 -0.540 0.436 0.164
- - - - - 0.625 -0.336 0.269
0.689 0.724 -0.580 -0.774 -0.988 -0.151 -0.568 -0.819-
0.996 - -0.998 - -0.821 0.564 -0.999 -
/% 0.897 - 0.841 - 0.826 0.104 0.926 -
PP 01
4 PCA

Fig. 4 Two-dimensional graph of PCA plot with species richness and environmental variables in different seasons
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