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Study on urea concentration and urease activity of
phytoplankton in different areas of Dapeng Cove
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( Guangdong Provincial Key Lab. of Fishery Ecology Environment, Key Lab. of South China Sea Fishery
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Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract Based on the data of the cruise that was carried out in Dapeng Cove, mainly including thermal discharge area from nucle-
ar power plant, artificial reef area, aquaculture area and three main estuarine areas into Dapeng Cowve, Nanyong River, Longqi
River and Wangmu River in Aug. , 2014 ( summer) , we inwvestigated the urea concentration ( expressed by nitrogen, Urea-N) and
urease activity of phytoplankton together with the other environmental parameters t© discuss the bioavailability of urea for phytoplank-
ton. Obvious difference between the bay and the estuary with average urea concentrations ranging from0.28 to 1. 21 pnol L ' and
0.38 t03.50 pmot L', respectively, and the urea concentration was 6. 30% 24. 31% of DIN in the bay and 3. 13% 6. 77%
of DIN in the estuary, resulting in inorganic nitrogen source for phytoplankton in Dapeng Cove. Urea concentration reached the maxi-
mum at Longqi estuary and Wangmu estuary, followed by aquaculture area. The urease activity of phytoplankton in the bay and the
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estuary ranged from0.61 © 1. 03 prmol (L. h) "*and0.82 to 1. 07 umol (L h) **, respectively. Urease activity was positively re-
lated with urea concentration, and wes also affected by inorganic nutrient and phytoplankton biomass. In the artificial reef area, ag-
uaculture area and Nanyong estuary without N and P limitation, high Chl-a concentration could promote urease activity; in the aqua
culture area, ureawas the main nitrogen source for phytoplankton, and Chl-a had very significant positive correlation with urease ac-
tivity; in the thermal discharge area ( Longqi estuary and Wangmu estuary) , P limitation resulted in inhibitory regulation of urease
activity.

Key words: Dapeng Cowe; urea; urease activity, summer; correlation analysis

, ( urea) ,
, P 1) ( ) () ( ).
— ( )
100 () ( ), 3
H2) , 1
[2]
N
(N 0.2t" 3) 22036 bics . |
[4] [5] 2011 : e
( . Ure-
a-N) 2.07 3.30 pmol L,
2°3'r Fv W,
. 2008 X\a ‘ RG]
Urea_N 2 01 U mOI 114° 30' 114;0 32! 114.1" 34" E
L ", 10 20.50 pmol L ' (n 1
2010 2011 Urea-N Fig. 1 Location of sampling areas in Dapeng Cove
0.81 8.54 pmol L 7,
12
, , YSI Professional Plus
: (T (9, 5L
re ( 0.5 m) ,
, 0.45 pm ,
(-20 ) a( Chl-a) :
100 upm : GF/F
) (
, , NH, -N )
: ( NO; -N) ( NH, -N)
’ ( NO;-N) ( PO; -P)
( GB 17378. 4—2007) ,
1 (DIN) =NOs -N + NH, -N + NO;-N  Chl-a
( Turmer 10 ) ,
11 [4]

2014 8 5



2 9
13 4.0 1 c
3.5 - ¢
SPSS 13.0 : 7, = B
. 3.0~
S 2.5
( ANOVA) , § 20 4 )
( Pearson) S 1.5 -
5 E): 1.04{ a m
a
0.5 - m a
21 0 = ' ﬁ ' ' '
- WHE fanE A MW b TR
IX 5
areca
1
35 -
28.7 30.0 28.6 30.6 Ny ¢
(P<0.05); S ,
= 5 -
32.7 33.8 E
20
27.4 30.9, = b
(P <0.05) NO; -N NH. -N  DIN % )
_ g 104 a
PO, -P 0.42 1.01 pnol 2 . 2 .
L'" 3.60 3.65 umol L'° 4.24 4.95 pnol . ﬁ |+‘ ]
L'" 0.06 0.56 umob L, NO; -N WHE T B MW el EA
. X 13
NH, -N  DIN (P >0.05), X%
PO; -P , c( DIN) /¢( PO; )
1.4 -
(P <0.05) NO; -N . b
NH,-N DIN PO} -P 3. 10 2 b 2 b
> . —E—
86.65 yrol L' 6.76 25.36 pmot L' 10. 18 TE ., 1L
o1 1 gg -0 a a
106. 44 pmol L 0.39 2.04 pymol L -, 520'6_ _I_ %
H o
gZ = 0.4 A
(P >0.05),
0.2
(P <0.05) 0
Chl-a 2.40 7.82pg L, WHE IR M MW kM E
-1 #iﬂ
2.28 5.77 ug L 7, b
Chl-a :
2 /
(P <0. 05)
2.2 (P <0.05)
Fig. 2 Distribution of urea concentrations, Urea-N/DIN
and urease activity in Dapeng Cove during summer
2 Different letters indicate significant difference (P <0.05) .
DIN , 0.28 1.21 pmok L™ *
0.38 3.50 pmot L, (P <0. 05)
(P<0.05), 0.61 1.03 pmol (L
(P h)y * 0.82 107 pumol (L h) 7,
<0.05), ,
DIN 6.30% 24.31% 3.13% 6.77%), :

c( Urea-N) /c( DIN)

(P <0.05)



10 12
1
Tab.1 Physical and chemical factors of different areas around Dapeng Cove during summer
/ o( Y1 o( Y ( y 1o ) oo( ) p( a) /
area water i pumol L-1 pmol L-1 pmol L-1 pmok L-1 c( ) pg L-1
salint
e mperature v NO; -N NH,-N DIN PO‘?’" -P c( DIN) /c( Poi' ) Chl-a
thermal discharge area 30.0+0.98b 33.8+0.22 1.01+0.84a 3.63+0.12a8 4.95+0.792 0. 06 +0. 032 93.5 +30. 42 2.40 £0. 832
artificial reef area 28.7+0.3% 33.5+0.12 0.71+0.30% 3.60+0.082 4.49+0.372 0.29 £0.023b  15.4 +0. 70 7.82 +2.83D
aquaculture area 29.4+£0.18 32,7 +0.42 0.42+0.152 3.65+0.028 4.24 +0.142 0.56 +0.09b 7.7 +1.1b 4.99 +2. 318
Nanyong estuary 29.5+0.838 30.9+1.4bP 3.10+0.612 6.76 +£0.542 10.18 +1.122 0.39 £0.07ab  27.1 +8.3bc 5.77 £1. 944
Longqi estuary 28.6+0.52 29.4+0. 5P 2529 +3.56°25.36 +3.51P 52.91 +7.38b 1. 45 +£0. 42° 40.0 +15. 5b¢ 2.48 +0.542
Wangmu estuary 30.6+0.60 27.4+05¢ 86.65+4.20€16.21 +4.18C¢ 106.44 +9.06¢ 2.04 +0. 06d 52.2 +3.7¢ 2.28 +0.71a
(P <0.05)

Note: The different letters in the same column indicate significant difference among the phys

ical and chemical factors of different areas ( P <0. 05).

2.3 (P<0.05),
: (P >0.05)
(P >0.05) ( 2) Chl-a
(P : (P<0.01),
<0.05), ,
(P<0.05), Chl-a : (P>
, ¢( DIN) /c( PO; ) 0. 05)
2
Tab.2 Pearson correlation coefficdents between urease activities and environmental factors in Dapeng Cove
/
a
area SOL_jrCPf _Of temperature  salinity POi' -P 3. Urea Chl-a
variability DIN DIN/ PO,
thermal discharge area -0.207 - 0.461 - 0. 164 - 0. 024 - 0. 252 0.392 - 0. 220
artificial reef area - 0.310 - 0. 551 - 0.918" - 0. 672 - 0. 697 0.667 0. 736
aquaculture area -0.713 - 0.369 0. 605 0. 897" - 0. 806 0.859" 0.922™
Nanyong estuary 0.774 - 0.765 0.906" - 0.905" - 0.897" 0.802 0. 683
Longqi estuary 0.560 - 0.660 - 0. 440 0. 664 - 0. 466 0.562 - 0. 204
Wangmu estuary 0.332 -0.19 0. 450 0. 717 0.232 0.680 - 0. 541
* 0.05 ;Y 0,01
Note: * . significant at 0. 05 level, ** . very significant at0. 01 level
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