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fE. DO &, KytBWh A B S &R Eh (3 DIAH O, ARG shxd iR s AL 55 I A

A A B L s i
S 1]
Wy RS X511

T ARG S, ek )L+ B3k
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Fig.1 Sketch map showing sampling sites
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W 5E ) B s R . e kiR Eh fHS . K
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KA 0.45m JEME I8, W ORAZH T2 DIN
R e R v E DU ) R T B, SRS
W T R IR R UTRRA RE i /N O b B B 1) 15 SR 4
[ E AR 35em KA LI IR, & T
VKA ARAF . [E S B Quarters 7K 5t W A4S 5 B
7K R 7K 5 FE 45
2.2 Sy B Tk

KA Ja R[] B S G A, W E WK RE
DO. DIN. HIHMEIE RN Eh 18, HIHET
AL 5 ORI & K Mg R B, WK 1o
2.3 ME UTRAIAE AL 5 SR A a8 A 1 S 3 e vt

T B [7) I 00 Al Ak 5 SR A 38 3 1 O vk
A PN R RIEA CoH, AL . CoH, 3IE
HAT R R A R . BB 4 i A0
(Sorensen, 1978; Law et al, 1992; Barnes et al,
1999). 7E A4t (Nitrification)id £ N,O & —Fifi il
P, AR R AGIE R NoO U AN ]
Yo — 58 IR 1R £ (10%) A1 fiE 41 31 48 AL T SR I
i T P 3 ARl B A A0 O R £ B A NLO B B, i HL
REFHI NH, B 5046 NLO, AT AR 4 7 A2 1 N0
B TH A SR A e . 1T 2 BEORE R 2 410 1)
FEr NH, W 22 53 502 DU R R A s 2

9 T TR E PR A A . SO A RO TR
P EAE R, EF R SR Kim 77 (Kim
et al, 1997) K Aht e KPR I BB %8, B ek B
FE N RO R B R] 10cm, ZFH T2 %
RISy, AL HAE TR Y E RN EEK, IF
Wi R IR IR RN 6 MR
Y2, Hrh 28 B, 51— 41484 CoH,
FHIRE .l T A8 SRR A I RE B K AH SR AR TR 7 H
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Tab.1 The measurements o water quality and sediment parameters

2 % B % 7 ik
DO VS R Winkler % 5& 1=
NO; ~ NO; AATLF BN T4 - IR SR, A R
NH; AATL B 5 BT X HEMY I 23 )6 B ¥ (Sloth et al, 1992)
Eh PHS-3C GELER 3PS
IL I gy 149814 (600°C, 3h)
N,O GC-9A S iYL iR ETSEA

E M TERRE WA, e QR BITE) (B 508 R, 1992) 17 VA HEAT
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ORI N I S A N 50040 st I B0 A, Dl i
SO IR B AR Lom, GBI IR R
(FAEAT FLE SRR N 4 AST7 A 200ul B
CARMIRN EBK . O T PRAEST IR A KA 45 2
BRI S PE RS T (8] IR AT #, AEREA G IRAE
WEEUTRRY) BT 29 Tem AL, & & LB HEHE T
K 6 MR E TR EIR F 2SR R A, Ji9R
FH T A B P Lrlse R il 2 1

B 5 PO DU E AR, R 3 G BE 2

WEGHEFE 6h.

BRI A, 3 R RO A AR 10 T 1K
B4 v I K B 7 31 60mIl 3 3 (CEAT B 2 43),
FRG s 82 B/ 10, A ASREAT A, [RIE ImN
0.2ml Y1 F1 HCl, ¥ UL 2 1 LAk 5 I Al A0 A H
BEREF T 5 N,O. JH 0.45um JiE ik g 3 4% 1)
KEE, SHIAE-20°C Nk, ATl @ NO; +
NO; #1 NH; .

SR 5 25 002 ASAH €0 0 2 000 52 S AH 1) NL,O
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MR RS, 2N E ZoKil R, KA
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HAFE Bz, B0 Y 5E 2% 4 7F S8,
S9. S11 yh#RAA W I AL /E R, 1 S1 3k
SAACAE F A& WA . S3. S9. S14 ¥l (1) S A
A 2R ) B K E IR B 2, i ME S1 whif R
i A 38 36 1 B R AL HE B K 2 L 0l i S T Rt
AT AL . XL RIS S1 S HbARTE 1K
WK, DB E T me, S5HAh 3
NS WRZE R MATRIEIX AT S S3 w4 4F
(1 S A R ARG, B 5 i b GO I A AL
B EhEAR. KRR SR 5
AR K. S11 BRI A0 I8 % R
B RMARYY, Zub o T Mmus T, Kk Hz A
R FE K, Hoh R R R A
Kim &5(1997)8t 50 T HART™ Byt AR Y b (1)
Tt 5 S AGVE R, A DGERE T 2 ANl fE A i
T 5. GE R, 2 Nl A5 S A A F #
FEER. 2 N8 A)EAAEMER,
MR IMA T AR Z; A 2
TEE A AEAE RABAAE L, WS oA . K
AIRWEAAER, BBk, BRENEEH
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Tab.2 Nitrification and denitrification rates of sediments in the Daya Bay

TURIAE 1 3% [umol/(m? - h)]

o5 ACER(m) 1/ 4 A 8 1 10 J]
S1 18.5 2.50+0.46 1.01+0.12 0.78+0.16 1.244+0.15
S3 5.0 1.81+0.28 1.334+0.11 0 1.464+0.12
S9 9.0 1.544+0.17 1.68+0.22 1.324+0.11 1.284+0.10
S11 6.5 4.68+0.87 2.124+0.34 1.16+0.10 2.39+0.29

WooE KE(m) YUY A AL 78 2 [umol/(m? « h)]

1] 47 8 /1 10 4
S1 18.5 0.41+£0.02 0.26+0.32 3.4+0.6 2.88+0.41
S3 5 0 2.5+0.28 0.12+0.02 0.18+0.03
S9 9 0 0.12+0.02 1.4+0.17 0.87+0.09
S11 6.5 0 0.04+0.01 0.20+0.04 0.20£0.03
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Fig.2 Seasonal variation in temperature of overlay water
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Fig.3 Seasonal variation in DO of overlay water
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Fig.4 Seasonal variation in Eh of surface sediments
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Tab.3 Ignition loss ratio (%) of surface sediments
i 1/] 4J] 8 J] 10 JJ FEIME
S1 7.40 7.04 7.64 6.88 7.24
S3 11.57 10.70 9.89 9.21 10.34
S9 7.70 6.79 8.41 8.00 7.73
S11 8.64 10.00 11.09 11.54 10.32

ST T S YRR S R T, 52 I A 9 R i 2
WA AT REME K, S3 I S1L S IR
KA, IEULE] TIX— 5.

Bl 5 RURWEHEX IR NO3 I8 A%
o 4 ANufirPis g ST w4 & (I KMl b
10.32 umol/L), LI S9 ik, S3 Sl FeAik, S11 i iy
T S3 ki o X — U T R A KW DART— B —AN X
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Fig.5 Seasonal variation in NO; +NO, of pore water in
the sediment 0—2cm below the surface
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NITRIFICATION AND DENITRIFICATION IN SEDIMENT OF THE DAYA BAY

XU Ji-Rong" %3 WANG You-Shao®, YIN Jian-Ping*, SUN Cui-Ci*, ZHANG Feng-Qin’,
WANG Qin-Ji*, HE Lei*, DONG Jun-De*
(1. South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou, 510301; 2. Faculty of Architectural
Civil Engineering and Environment of Ningbo University, Ningbo, 315211; 3. Tropical Marine Biological Experimental Station
of Chinese Academy of Sciences, Sanya, 572000)

Abstract Seasonal nitrification and denitrification rates in the sediments at 4 stations in Daya Bay were
studied from January to October 2004. Samples were cored in 4 sites (named S1, S3, S9 and S11). Nine sediment
cores at each site were collected without disturbance with homemade corer. The corer is an acrylic transparent
tube, 5¢cm in diameter and 1m long for easy observation. Of the total 9 cores of each site, 6 were used for meas-
uring nitrification and denitrification rates with AIT (acetylene (C,H,) inhibition technique), and other 3 cores
were used for measuring temperature (using YSI method), oxidation-reduction potential (Eh), and concentrations
of NH; and NO, + NO, in pore water of sediment, respectively. Dissolved oxygen (DO) was determined in
Winkler titration, NH; and NO,; NO, With Technicon Auto-Analyzer AAIIL; N,O concentration by modi-
fied gas chromatographing by Shimadzu 9A gas chromatographer fitted with a ®Ni electron capture detector.

The seasonal average rates of nitrification and denitrification ranged from 0.00 to 4.68+0.87 and (0.00—
2.88)=0.41umol/(m? « h), respectively. The nitrification and denitrification counterbalanced in proportion during
the seasons between 0%—100% depending on temperature, redox potential, content of organic material in sediment,
and DO concentration in overlay water. Human being activities were found to have affected the distribution of
DIN (dissolved inorganic nitrogen), organic matter distribution, and the rates of nitrification and denitrification in
sediments of the bay. The study shows on the other hand that the process of nitrification/denitrification in the area
was weak but complicated. Further study on nitrification/denitrification in this area is suggested.

Key words The Daya Bay, Sediment, Nitrification, Denitrification, Influence factors



