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The distribution of urea concentrations and urease activities in the coastal waters

of Hainan Island during the spring
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Abstract: Field cruises were carried out in the coastal waters of Hainan Island to survey urea concentrations and urease
activities together with other environmental parameters. The bioavailability of urea for phytoplankton growth was analyzed
based on these results. Results showed that the average concentrations of urea varied from 2.07 to 3. 30 pwmol/L, which
accounted for 14% — 38% of total dissolved nitrogen (TDN) and showed the trend to increase from the north to the south
and the east. The urease activities of plankton were between 0.30 — 0.84 wmol N-L™"-h™" with the maximum in the Haikou
Bay. Most of the high values of urea concentrations and urease activities were detected in the nearshore waters where sewage
draining exit, aquaculture area and the tourist area located. Diatoms were the dominant species in the phytoplankton
communities. However, in some stations with dinoflagellates densities as high as 10*—10° cells/L, the urea concentrations
and the urease activities were also higher comparing with other sites. The phytoplankton biomass correlated well with the
urease activities or urea/TDN atomic ratios which suggested the significance of urea as one nitrogen source in the coastal

waters of Hainan Island. Urea and NH] concentrations were the most important factors responsible for the distribution of

EEWA : HEKARP-IE 4 (41176087 ) 5 B 5 & 5 HE A 0F 58 & R 1R300 3 (2010CB428702 ) 5 H sk s A HE A RHIF Ml 55 B % 101 9% 4 e B ol H
(21611205 ,21610103 )

Y B H#A:2012-05-15; 1T HH#3:2012-10-26

# W IHAEH Corresponding author. E-mail ; torangeou@ jnu. edu. cn

http ://www. ecologica. cn



4576 JAE = 33 %

dinoflagellates in the northern and the southern waters respectively. The terrestrial input of urea promoted the growth of
phytoplankton, in particularly dinoflagellates, therefore urea might play an role in the competition and succession in the

phytoplankton community in the coastal waters of Hainan Island during the spring period.

Key Words: environmental oceanography; urea; urease activity ; phytoplankton; community structure ; Hainan Island ; Bay
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Table 1 The comparison of physical and chemical factors of different areas in the coastal waters of Hainan Island during spring

WRCHUA DIN %A HLE DON  BEEREE DIP  AfAHLEE DOP  EAHLA B L DIN/

8% Temperature

3% Bays /C AL Salinity /( pmol/L) /( pmol/L) /( pmol/L) /( pmol/L) DIP
0 23.120.6 32.6+0. 1 10.52+1.75 3.17+0. 48 0.60=0.40 0.18+0.28 1748
HeRizhey 21.5+0.2 32.8+0. 1 7.22+2.57  10.68+10.91 0.09=0.24 0.570.04 -
BT 25.422. 1 33.342.5 5.98+1.49 4.3122.65 0 0.60=0. 12 -
B2 AR R 26.8+0.7 34.0+0.1 4.49+0.98 4.55+3.23 0.12+0. 11 0.47+0.13 72434
KR 28.4x0.2 33.5+0.2 2.63+0.13 4.44+4.05 0.42+0.23 0 6+2

2.2 N[V DR Z R B v A B HH RS PR AT A K 1 Tk

T T 5 0T B PR 2 v B - B Y LK 2. 07—3. 30 pmol/L, (5 TDN & 19 14% —38% , H IR & 5
TDN FLA At ) ZR R 5 T i (6 2) o IR 2 Jirai, 45 T V8 2 v 7K OF- 1 PR ik B 2 B2 A AR AEHES 1 3R B X
SRR XA ST RV, DR 3R A v A K AR e R B R S A 4 B A B 101 —10° AN/ BYOKSF, A B v T
— KA

x2 EFTBHRERBEARBERZIRE. . RBEESZFHFEDEEILR
Table 2 The comparison of urea concentrations, urease activities and phytoplankton densities in different areas in the coastal waters of Hainan
Island during spring
S Parameters s T SCEE B KB T KR
JRZE MR (wmol-N/L)
Urea concentrations

(JRZ/TDN) ( Urea/TDN) /% 24.00+2 14.00+13 28.00+5 30.00+17 38.00+18
WA M/ (umol - L7h™!)

3.30+0.43 2.07£2.02 2.67+0.71 2.71%1.99 2.24+0.71

L 0.84+0.45 0.57+0.28 0.39+0.29 0.40+0.05 0.30+0.50
Urease activities
2 ] g 5 N
{¥@?*E%,HﬂgﬁJx/(10 /L) 5.09+7.45 3.53+2.90 35.18+95.71 4.86+3.82 11.94+26.79
The cells densities of phytoplankton
S T ] 558 44
TRANLE L/ (10°4/L) 0.45+0.52 0.95+0.54 3.00+3.72 0.39+0.39 10.95+2.30

The cells densities of dinoflagellates

TS PR 2V BE M i TDN LB T H B v 2 50l S s s it vfg 11 i IR 2R MR B e v, M 6. 16
wmol/ L, 7E T3 10 s F147 FF S5 200 0 235 B L B 255 36 1. 6510 AN/ L, 1 VS IR Z vk B v T s g s 7 S
V)V 2 8 5Nt e R VA AV 0T VB R 3R vk R A vy, H vl L YA i L ) A R GA 18, 32 10°
A~/L, TR B 2 B0 PR e A 28 P iR 1 1. 20%10° A/, Heg ol S Y gl B % /b SCENTTVS IR ZE & TDN &
T 11—38% , 13 500328 55 i 5 308 70 7K 8 R A V8 0 e T B R 3R vk B Ay, YL LA 3. 23—3. 34 wmolN/L,
PN M BEYE A 10°—10° /L, BEAKHTR 5 PR 2 BE AR AR R 0. 62—5. 28 pumol N/ L, JH: 3 A 1 5% 5 1)
FERBRHE Y 21 503 R 24 S5-Ik R v AP PR ZMR B Fe iy o 21 Sl PR R MR B L A TR IR ER, o5 TDN % i
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Fig.2 The distribution of urea concentrations in different areas in the coastal waters of Hainan Island during spring
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Fig.3 The distribution of urease activities in different areas in the coastal waters of Hainan Island during spring
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AR 3T e T B PR 9 ) 2B X TR I A U R R S A R AR A AR R . AR 3 BT 7 I IX I WAL A 2 T
B IRAETE PESOR R 5 TDN I, A6 0 v PP 988 4 it 2% P85 o, 32 A2 IR V5 PR (9 52l . DON 5 1 e 4
I35 JRE R AP 25 R i e 5 Y P A R BB VR R Ry e,y s AT DL 96 e T L 0 A A L P ) Y e T
RE B 2210 32 B IR , R T2 PR 2R A2 M), g 78 P 3 0 3= 2252 3] NH #1 DON #5200

*3 EFEREREEHZFHFEVAREESHEXELETFHNSTLERES

Table 3 The regression analysis of phytoplankton densities and the relevant environmental factors in the coastal waters of Hainan Island

during spring

[X 725 B Dependent variable XI5 Area A A F Related factors R?
TR A 200 L 2 jE3eaK ey WK E M #REE DIP . DOP 0.89
The cells densities of phytoplankton JeEs JOR it 15 0.94
R DOP | ffRE: .urea/TDN 0.85
FH A i A B DON 0.74
The cells densities of dinoflagellates AL WRBEE P DIN/DIP \DON | %L . DIP 1
P NH; .DON 0.94
3 itie

T P I T A S LA R TR R T B R, NHG e B2 IR, 2598 1 R B Uk E AV L O 2. 07—3. 30
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PREVBEER S 0.01—8.16 pmoIN/L, Florida 5 2004 4FJRFEH N 0.36—1.7 wmoIN/L T [E KA 53
VR IX R 2R B (R A3 AT HRAE AR 2D | (U B 5] 2010 4745 AT M 85 41 30 Mk R 25 B XA 1. 14 umoIN/LY | 4R
PEAFFE 3 A & B , OV VE FERYL T R 2011 AR 2R 399 B 40 514 1..09 F12.06 wmolN/L, H
LT DT R 5 30 R R PR A AN . 3 Z2 0T 1A 40 AT , 165 R VR A 4 200 B B A TT RE O 22 1132 5|
T AR A % R 2R ) P ) R % 1 P 5 i, 2 B PR 3822 Vg S WA ) A O AT 2 ) SR B RUR . AR i —
BERFA] BL MR B R SR TEICHUE S NO; I NH] BIBIFSE , 208 T IR R4 DL AR X il v
IAER ISR I, — L FH AR R A B SRR s W B A R R B R AE— i, IREBE AU A #5EE
PR VR  FE B T R T Y — Ak, KPR R R AR T NOS A NH, I Lk
AT 0.5 pmolN/L, i 24 H A b ad 1 wmolN/L B, JR 2 5k v] RE AL A PRI HE ) B2 A R 1) TP I3
FRIG IR R 0 404 5 H B R B IR AR AR 0 — 3, vk B A IR R R B A TE A I TS HEYS 11 FR 58 X Rl iz IX
FA)IT R R, BT A T A T d5 K K SR X 8 5 s A AL K AR (R R, D B K e 245 Ak R ) il
A A R AR 3 2 O R R RURIBAE T A KA s S Pl PR I I ot VS Ay i e
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KR NO; B s AR S, T HE R (A G 3 ) T3S B IR NOS , R NH R ZERT DON B3REE 2 7ESCE
NIV H B0 v 288 B FUAZE T S ) R A e | BT DO O 7% PR 21K, 1T B 55 403 0 i W SO FH PR 3% 194 B 1 R4 A 1
IRBEE PEAS R G, R 2R DARE S A D0 B8Pl , AT Rk i, PP 9 A 2/ A i 28 I, A S 36 IX W N 1)+
P T E FH AN B A B 10°—10° AN/ L KAk A4 v & 30HC R 28 RDR G PR b A8 = 7K. KR Vil
PR AR Ve AN, 505 0 0 DX R VR B o T A R SR, R 5 TDN M9 He = T H B s 76 RAR I I K R &
W, PR L B B S T B, ZooiIa5Hr 3R, 1R & DON X H Se4n i A G h %
BRI, 0 v A P S A K T BB TR 2 a2 B PR 25 A5 ) T 1 o P s 4 PR 2 2 D) 55 N F1 DON Sk I 3
4 L5iE

2011 AR 0HIR R 5 (A1 119 BB TS  SCE NI R ACHT RS IR AR 5 NS T R A A AF oY, 15
HUURE5E 1) MR S K A b DURS R R A = BRI, IR R A 2. 07—3. 30 wmolN/L, =5 F NH; ¥
BE, 5 TDN &5/ 14%—38% , JR & i TDN Ll i bl 4 (B my a6 3G, 2) V23 A= W DR i 0 o
0.30—0.84 wmolN-L™"h™" ¥ 8 fe iy, NALER ] Ak | R BB 20 M 02D 4% Y VA A o 71 ) B 3% R R 975 1 32
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