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DUFR Pk R AL HLA N o EL X Y] AL 7K A4 it 83 7 B Y
M —— DL T v P 3 o T 3 A 1]

A5 2 RN L ERILE
LTI T 2B R Rl 5 TR0, JE1] 361024; 2. @ 1M /KEEFAFASEY ESLKE, EI] 361024

& F w0 P R VIR R R I K S TR bR ER AL AR AR 0 I 2 o A RRAE R R (PO) |
A (ON) B E R B R AR 7 IURY IR R E B (ANAMMOX) . [ il 1k (denitrification) & JiZ fitf £k %1 R 42 B ¢
Ak (DAMO) 119 5 IV 18 %6 S H o A B . 25 R 3R . P& b R Ui L KOk BBV R 3.02~5.68mg- L5 7 FH N [
L2 AR AT PG R DO A IR A s S A T B % Oy 18.953 pmol-m™>h', B A TTRRE y 40.13%, Jx
i Ak - 2438 % 2k 27.386 pmol-m>h™", SEH TTHR R K 59.87%; L T A STk 09 Sk SR Ak S, H IR AR A A Ak
J VR FHAT S o] 200 . R C [l 28 4 R D A5 V6 3 b R DT R DAMO 2 3% 2 0~6.122 pmol-m *+h ™, -
BI#EF R 1.139 pmol m>h ™o X R VG IR T IFULAY P AEAE DAMO R I, FIAEIR A &M T LA IR LR s F
Z K CH, Hi Akl CO,o FEZSTH] L, PHIE A FiF DAMO HRAFAER K22 Tk et a] 1, DAMO Rk %5
TAHER, S RAZEMERNTTRES RGP A LA EEE L, DAMO £ 9 & R i i) BRI
N BRI, EARIEA T RN AES REFEEZRABA MY RN . R, D& &L
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NO, & 4 25 VL 4% Fh 3 4= 99 Sk @ 4 19 i £k (nitration) | J fif fb (denitrification) . 5 fk & J& Al &
(dissimilatory nitrate reduction to ammonium, DNRA) FlJK 4 % %A 1t (anaerobic ammonium oxidation,
ANAMMOX) %51 BR 4 £ Wy s Bk Ak 27 Sz, AT it b Y B OC &R LR OB 2GR RS DLk B i
Hh R AT T A AR R (N0) FRRCR B A4, B G (CH,) X4 BRAZ IR A9 BTRK 7 22%, 2B
T N,0 il CO, TMAI 5 B 2 I & AR, W2 KA CH, FEHRZ —. Hir, KA+
A 50%CH, 2k H T . I 185K AR S R G S, FEKIRE h Tz AA A4 A B A AL (anaerobic
oxidation to methane, AOM) , T /% firs £ AU IR 48 B be A1k (denitrifying anaerobic methane oxidation,
ks BHEA: 2022-08-12; FEABH: 2022-11-30
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DAMO) RETE RS AT G be EARAE R B, AR R ER A vl T (IR e A B SRUS 0 o 32 B FE ik
AR BEHERC R R, R REIRBIBRA H 9, L, Bk 2 R BRI A 2 e Ak M U0 B 438 B i A
Pyt e, R T RAEERSE B e iH B B H 2 S [ MRS S A R T Rt K
AL U 2 22 IR K BB T T ARSI ST, (BT R B 32 A N AR T TS e ) TR KR B 5 B 5
AN il P RERT O SRR S B IR RO L A LB A R R T R A L Al A
BRREW B AE 3k, A M LA R £ 00 B 7 2 AR By A= Al o S BB i T e R RO 3R Bl AR i TR
(EDS

VB S T) i i R B4 A i ACTRETRT 370 o T2 T BT I A5 1) DR SR e S8 58 i e A 3 2 TR )
Mo ER LA RO U0 PR P AR R AR R 2 N R B, AR X 2 AR 9 R A TR A
B 0 DY 3 v SRS O AR R 3 ik SR B ) B A 8 DR A P e SR T B e R E T R AR A L

AT HE B & b N U R BSR4, AE 2021—2022 4F W ) R AT R MR AE L T
PN RUECC R R B AR, TP R OIS IR e e, PPN PR s b i OB 3 Y S A
DR AR 2 S A T T 38 R I R TR L ) Rt 56 i S A A 8 R AR PR e 4R S 7 1) 2 A 5 I 5 G R
AR, A G EADRSEHEALRRAE A, R T OUERY A W A 2 SO T A T R I s R T 1 2 S
LA, LS 2 T 3 o o B Al A L IR AR SR A AR T B B A A L IR 4R ot AL Ak (DAMO) 19 22 1 )L
i, mE A B S E P A SR AT S S PR . ANSiSZ ki, DUy RISZT iR
Hh B U0 P10 0T & R W ORI U B I 2%
1 MRS

1.1 HAREXER 118°7'0" % 118°9'0"%¢ 118°110"%
VI AL IR T 22 X P AL i i gE R L, 4 | | | |
KR 2y 34 km, JWBTZ)N 494 km®, Z4EF
WHER R AR 4.66x10° m*, HRFE M4

24°45'0"t,
\
<§>
[es}
\
24°45'0"4t,

X0 @

ARAELHE ATEE o P P32 UL 8 Ak g ST PR 9B T A L > s _
PR IX o 22 DX IR L R T, A X1 o’

WA, RS AEAR . WEMTRSE o T
HKBIEA, HOR IR N 2K R 2 BMECK, il Bk

A F AR BRI, R Z X
ZTAO . AT KRR . PR R iR 2
ARSI, Wk o ol e R X, HOoR ®
AR, AP A & /5K . ARG

KA BN B A i R, RS 2 RE
R B AR SR B B A, RS S 8
B 2, XA A R G T B R SRR i AR B B
HHEZFW &l
1.2 1=$ZIK5T6% f o S%Zf?%m i
[ S R R A AT 20 oms 15 3 o xi -8
I RBEf AT R HE L AN RIE 2021—2022 4 | &
Sl P I PR W AT TR AR L M T Ty e T
LU BRI TS REES (L L S B 1 SR E R R S B

AP 3T Ja AR S X, PR A 3 Fig. 1 Location of the study area and geographical map of
X o B— SRR ERE 0~10cm IR S each sampling point



270 ok L B ¥ W EEAVE S

BE 500 g 26 A A E4S, JFREMB FEKEE, BN E A (DO) . LR | pH MIE S5
1.3 SRR L. ANAMMOX 1 DAMO 3T 2 890 E

TRTE 19 A Ak R A 2 SR A R ) FH N TR 28 RT3 052 o 0 ST 2 2 O AR 0 A IR 4808 v
A 200 mL EEAK, KIREESKEE PSR Al AR WRE g e % B il T e 2 415
P 43 AR I 100 pm AT 200 pm A9 KPNO, W . N s — BT, PR FERAE 2 K A9 I 3 5 i
B, EREE A IR 72h o MR BRI, ERATEH 51k R IR R KR
WAL IRz, IFBRINEA ZnClL WL L8, {4 GasBench-IRMS 7 28 % 4% /)
MrER CNL PN N [ 2R Ja R T S 20 A L (D~(5) »

1 1
AR )

= 1

p29N2(2) +2 P30N2<2) Q)
P29N2(1) _Vx P29NZ(2>
T4 = 2)
2(P30NZ(1) —V2x P30Nz(2))

Pi=2ry, (PZQNZ + P, (1- ”14)) 3)
Piua=2ry4 (Pngz - 2”14P3ON2) “)
P14,D:Pl4_P14,A:2r14(1+r14P30N3) &)

e VRN EER RN UNOy W B U E ;i B AR R o YNOS/PNO, HfE 5 3K (1) Fak
(2) 435 A 100 pmol-L™" F1 200 pmol-L™' ) KSNO, B 55K R 3 P2 FlI POy 23 51 g [ 6 B N, il
ON, A s P BN, SEBRI A S s P AR E AT AEPN, B Puph RS AT 7= 46
N,

FIHIPC [RI A7 2 F F 2k D0 VS 7 19 2 i Ak 280 IR 480 R e SR ARl 6 . TR IR IR FE IR R AR T &
SR 2~3d, RATRELBRIRE AR, MERRE 24 1) PCH,; 2) "CHANO, (AbHE4]) .
TES TN 50 g DOARP T A 50 mL /& 2l K LA AR T REAL TR AR 2, BB IR & W R 3 500
mL 552, RASA AT, 7855 P& S B O 288 1 PR ARG 7% 0 00 i A
KNO, % (RhFEAL) A alik IR , R —Bemf e, i m 35 2 b i A PCH, . AR EE
SRR R, RO AR R R SR A T AT R 3R . IR R 12 h 55 48 h HEAT IR PSR
B, VRS 25 s SRR IO A (B AR, TR AR A AR AS T, B 1 DeltaV Advantage [l % i
AN A Ky 5O T AR 1 PCO, T EAE . 8% SR IO A (] AR P A PO, Ik IE TR S
GUPTA 25230 [y vk o e AR I I 5 25 4 B (6) B e T8 (AT%) , FEAARIEZER
(7) T3 BCO, W E .

13
1
AT = — O Coon 00?000 x 100 (6)
S13Cppy + 1000 +
standard
[“coz] = AT% x [CO,] o)

. 6P Cops TRFFFEM Y PC R E R ZAE (6 °C) JE47 H FRbriE PDB AL BEAYZE R s Ruanaaa N TR
FH R4S HEY) B [ A7 28 LU (A, BUE A 0.011 237 2; AT%48 °C J& F 4388 ; [PCO,] 48 *CO, # (A ,
mmol-L™"; [CO,]#8 CO, ¥ JE{H, mmol-L™',
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2 #BRESH
21 LEKSRAMHELER
SR a B K B TR A FL R K B AR RRAE L2 1 TR o PR R R I K P A R ST v
(TN) A 3.02~5.68 mg-L™", 33X 15 B P ¥R T Jiig iy IX K (AR &b 1 78 327K o A58 X3 9 TE ALY T A7
F1 ARXG EBKRKTRFLERK B HFE

Table 1 Physicochemical characteristics of overlying water and sediment pore water in the study area mg-L™!
RV fLEsK
A SIVAiF 24 WA S S LB {EEN DIRIEE A SALEK
X0 0.850 0.035 0.100 3.02 9.23 0.63 0.03 0.17 3.00
X1 0.744 0.035 0.292 3.22 7.89 0.66 0.03 0.36 3.01
X2 1.585 0.094 0.175 4.89 8.21 1.14 0.09 0.20 4.89
X3 1.475 0.047 0.214 4.52 7.56 1.01 0.04 0.29 4.52
X4 1.324 0.328 2.391 5.68 16.29 0.96 0.30 3.80 5.68
SFHIH 1.200 0.110 0.630 4.26 9.84 0.88 0.10 0.96 4.22

S RME RN F, HARRRAE S Z E LA R Z R SRR, X 5K & A m A
WAz R o 55 Ol R B A G . Horp, 1E

JK R R R R K E O X2 Y 1.585 #2 ARV ERREUSE

maL ', FHIE A 1200 mgL's 4R bk i Table 2 Physicochemical characteristics of

nitrogen in sediment mg-kg”'
= N 5o Rl \/b >
ROR(ER X4 5102301 mg L7, PHEARH060 e ™™ Saa wm | fE 4K

mg L' B A LB A R R E R 7.56~16.29

) X0 7.34 0.24 4.42 2705 2717
mg-L™", EXI{E N 9.84 mg- L' FTALY LR K - 6 024 538 yo03s 2015
PEEREMUBAMAE N L, PR s os 4 s s
E=RN = N 7! M7 A >

RO BRIy X2 0 114 mg L7, P X {H X3 10.4 035 5.05 4212 4228

Tl Ei45 =R = >

0.88 mg L5 S U IR B2 e K AR X4 433,80 X4 8.18 171 1581 5350 5376
mg'L™, PRI 0.96 mg L™, B A HLIAY B FHE 8.62 0.61 7.09 3946 3962

Bk BN 3.00~5.68 mg- L, F I {H K 4.22
mg L' A58 X AR AR A ST ALK Z A T Wk B W o s T K= A, DA MLk it i
WREALBRKAR T LK, R 2R, VIR T AR FZEUMAMAZILUEE, B X4 50h, A
BrE YR TAR . Hd, A5 &0k ERRKMEE X258, H1058 mgke', FH{EHN 8.62
mg-kg ' BEE R R KMEAE X4 45, K 1581 mgkg', FHME N 7.09mgkg'; PWHET FIFEA
() Jo v B A2 717~5 376 mg-kg ™!, SEHIME N 3962 mgkg ',
22 LEEKEABME. TR ST UAFE

Mz B A e ok, LEKD RS Z A WAL AR, WFE s 2 BE W T & AR ik
G EAS WY RS AR AR R, R RIS S R AR s (K 2) o B
DU R R 8 b X4 SR HE A 0 007 220 805 22 v i o T A T 2 Jois s ke B2 A1, 2 B UAE S K AR il
A3t TR 0 SN IS 2 W B AS AR AR S TR e i R s e . 25 S UTRR I AR B AR i (B 3) T
A, X4 EA TR PR AR R E N 1581 mg-kg . EE KA EUR B EAE X2 S E Jn X R
Bk o DU R UG G U A SRR B el R T R AR R AR .

MEFT A AE A, AR RO A . AR A SRR B R A >R F>H
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Fig. 2 Temporal and spatial variation trend gof nitrogen in overlying water
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Fig. 3 Temporal and spatial variation trend of nitrogen in sediment
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>ERRLES, EEFREVEI SRR . EEFRESEP AN, B3RS Bk
KB, KRBT TR, R A SOK AR R B TR AE S P iR . AP R, kA3
MG 2 E ettty &AL L, BIUK b B A= 0 or it A HL R AL R R i . X — BRI R
XK AR Z AR T R B ERAE N, WV 2R A S AL TR, K R Y e S T
re B KA 22 v i WK AR B 2 Tk, S EOM TR IS M S AR, DA T 8 2 A 1 RS A A K
RN R RN, AR R TR T s i, KA A & (free ammonia, FA) 23X KR A Y
AT A R o X AR K R b B RS REZE A AL TR B T R e A A 2, ATl X4 5
ﬁ@ﬁﬁ%ﬁ@ﬁ%ﬁi%ﬁ%ﬁm%

100
ETOC FETIC ETOC HETIC
s0r T o
: 5 7
goor g9
b= = i
% 40 - %{ 40 - e
= e ?ﬁ ? . 7
o mwm D ol _
2 o o
0 0
X0 X1 X2 X3 X4 X2 X4
() FF (b) %
100 100 -
B TOC TIC B TOC @TIC
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4 o
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féf 60 %0
= B
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0
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RFER SRR
(c) Bk (d) &7
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Fig. 4 Temporal and spatial dynamic variation trend of carbon in overlying water in different seasons

P& R i K AR R TOC A 3.563~14.38 mg L', 3 Jif i vk & ol 8.52 mg-L™'; TIC A 10.06~
58396 mg-L™!, VK A 28.11 mg L' (&1 4) o AKHR P TOC SZAME A . P9I 7= 25 BT 3
WNIEB AL Z A i B s S S5 2R . SRl Aok &, 4% ik 38 70 A 2 B0 I St o e 8 n /) 728 1k
fag, RRUWBETE X4 5. MBIk B, TOC 5 TIC BRAKA Z= 8w, XM EES.

DL EK B i 25 R 1, EADK R TR P R B R o I, BT A AR KRR ARG
PNL PO HEATHOCE I E . HESE A FDRIRAEIRER 5°N-NO, A 80y gyow M BB I 73 A 5154, ix
F KR g IR £ A R Z5 Yok R . b, PHR T R IEKEE 8°N-NO, l 10.84%0~67.23%0, §"°0,,.
smow N 1.69%0~24.90%0 , 31X I PG b R Ui s Ye ) 3 2R A TA LA s /K o
23 RRYPAMRNEN KU FITIE
23.1 BRAEMLE R AR AN R R R F

VU R T IR ) BB AL Ol 3.233~61.341 pmol-m >h ™, e KR R R Bk ZE X3 A, F
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Y58 % 27.386 pmol-m 2h!, il & TR A 56.30%~66.76%, 1E25 [H] - 535G T e FEAR B 72 1k #
P, TENTE] L R ESR L > BN R, RAE AL %R 3.604~38.101 pmol-m *+h™',
B KN E RN FZ X3 5, 0 F N 18.953 umol-m>h™", i & 5T ik 3 A9 48 1L 35 Bl ok
33.24%~43.70%, M\ 2 52 20 T RN 1% 245 ) AR Ak R 35, 7 e ] A8 Ak 1 DR S 22 480 A T 78 i iy o 48 52
MK FE>KES>LFE>F FR DS (FS) .

80 OuE D4F DEE EES 40, OKF OXFE OKFF BEE
70 |
35F {
~ 60 = B
7 { = 30f -
r‘i ‘E =
E SOF £ 5 i
g E B |
5 40 5 20l i
- ® ) L
2 30 = 5L/ | L
= s I -
= ’ . 5
= 20 SR . N
= | 1 N
10 st g :
oll . oL NE [NE
X0 X1 X2 X3 X4 X0 X1 X2 X3 X4
(a) 75 KLV Rl Al (b) £ BT PR AR

B 5 SRR ER R R R MR R
Fig. 5 Different denitrification reaction rates in sediments
232 RAFRAAMAR B F
TUR R ok IR 2H 5 40 B2 ) T3 2 (] <
A BRI 7= A PO, H SR AR5 o U
Brgemfal & TR AR S, P, A oREEE
AR T AR A i 28 T DR AR 2 T o 1R e S A
PR — A AR o 3L BE I PR rp R i TOAR

ok okFE ehEFE oldFE

S = N W s

DAMO I 3# %R /(umol-m2-h™")

~, o WL N g . i [ |_|l_l |_|l—|,-__
3444 DAMO S b &4 . PEE TR BiF DL X0 X1 X2 X3 X4
1 DAMO J% i 3# % 4 0~6.122 pmol'm>h™", F REER
P9 R O 1,139 pmol-m 2h', $5 K & I o 2K 4 E6 ARZEFIMNAYF DAMO K BiRZER

Fig. 6 DAMO reaction rate in sediments in different seasons

TE Rk 2 ) X0 A, AR N R A H R
X0 &, WA B, PHIRE T T WA KR S 70 25 BRI B A B F Rk 22 Stk . ] -, PR
R R4S SR AR S ) DAMO Rk E g, HEMA TR, B2 RN HE R (X 6) .
3 g

BT8R0 Y E IR 5 22 5, SR DU o AR WAk 2 SO B9 8 78 e o R 4 37 31| 2
PR 2 e H 2 (R AH EAE A s2 o 3 i S8 0 DR AR A = AE e T, HLR SR S A A L T S A
A X 0% 48 BR 055 A9 M P T S PR of R W O b A WL A AL A A A R TR R
Ui, PR E AL A B X A S W A B se G b T, BT E R R R DO A
VU AR e b ok 2P0 (HARE R MR, X4 8 /RSB G, (HIE B R A A AL 1 R0 % 0 i 4
Ko XEHTZAEEZATELSSXabanm LV w =B EEM, SEEA %R
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oA R R A R H T 2 AR A DR AR SR Ak s I P R ) i TR IS ) R R R X A A R ) e
FMEHEAE, 456 FEK TR ER BT R W B AT A, R AIRIX 1Y X2 5 X3 AL, fHERER TR
FIHACRAE S, MO BRI S, EFET L REIRIR A A S R E R ERNERT L
F (ARG TAIY, Z B IR OB O E R ], AR TR TR, SECOE W, SR
UUBR Y A 70 R AR 1E R SRS AL S B IS, KR RIS, B BU AL R AR, 4
X YR ZK AT it B4 5 ZRUBHE 5 B A I R BT R R 38 R T PR AR U R AR A DT R, PEE T iR

o i R Ak 2R 5 T (25.82+40.98)~(142.32417.06) umol-m 2-h', DL K K i H X PG K 6 4% i
(18.5+2.8)~(133.2427.1) pmol-m >-h™* A 241441

DAMO f W i #4552 3] Z2 Fp R R K AR B AR A T4 . ) 3 B [R) B A B8 25 1 S5 R 4
FREESMESEAEEVILR, MM E F R0 DAMO 3 5% g Popg Bl Hep | X0 fil X1 4
GRNE 1 R B A 3 T K B HE A AT A R KA, TR AR R A R vT T T B s Al AL R
B, fEdE— 21 DAMO %, [Rf, RFRAEHEEIT AL TS5 ESMRBTRKRES
DAMO S 1 3 R A M8 0.977 5 5 0.959, 7 0.01 5] (WUE) S 3 W E A 6 . EAAEEN 2,
BREKZELISL, S5 AT HF) X4 5 DAMO S by 3R 5K B2 5 DR Y 1 DAMO 40 08 1 =F BE SO0
PER GG, S DAMO A9BSR Bk Zx X4 5S40 A O {H Sy SR, X AT AEJE i T8k
0 BB T A, WA HFSEE W] TOC X DAMO B #5532 F ARG, it E] BF, #®ZE
DAMO #REE K, T 38 B A PR I fE X DAMO A4 AH & 1A 9 A KA IR B4 RV, i)
TR HRAW AR S5 N, W2 X DAMO #9 i B 2 28 B 4 - T, AT fE
DAMO 1 J i 3o 541,

PR 48024 Ak B 0V i DA 1R 6 53 WAl 2 56 A L A2 A8 2 AU AL AL, DAMO ) e R
NO, 1E R i F LA e SR AL, = AL 5 /A PIRP SN 2 AT S B A K IR R R TG e
FHGEHEBO H Y . IRAE A S RS fbid FRAF 52 %, H DAMO 5 I i fbad #4778 — 2 W R 1F
o YRS RN R B, DU DR AR AL R A R AKX 02 PR T A R kA 1h o A R k1
I 2D SR T Ao B T HE 1 YRR A R R, R A IR e Ak R I A R R 0 1 A Ak
N,O, B, SRR o Br & 00 S 158 el 2 4 00 6 F 1 2 0 IR A 2 A AL 3 R 85Ik . DAMO 2
Al FI) FH A 1R 0 1 by A2 (408 B e T A — U f ik, DL B P SE B L. IR, R A
JIE 7= A ) T 32 AR RR AR E FR B AL, 2 Bl A b RON 2 R —E U RVE . i B 4 518 5 7]
I, R AR IR AR A AR A S i R AR A ] AR A R R S, T R K 5 DAMO J v 6 A 45 ) AR
fb bR IR o 3 Ff S 07 AH B W R] A PG IR A R U OB 4 B R B B D HE s TR sk, BRIk, 3 RPE
WAk 2F N 2 [ A FE AR R A8 Tk A, I LAY R 3k X 3 Tl A i Yol 3t D AR 4 v e 2 1 A 0 Ak 27 T g ke
PIEEAEM, Wi, #2058 IR T it vk B AR oot =35 SN s AR A 2 e, LA I U HE i AR
MR ELREE,

T N BT R IR R 2 45 T 2 BT IR T, R ORUE IR T K A AR IR A fd B AT Rk R R,
JOE I R 36 T P i T O K A . MRIE AR RS SR, W DI b R gtk . IREAE A E AL .
DAMO X3 g L, DA R R e i A i A 4 — o E A, BIR A A A it B &) N, #
BF R =Y NO, FRAL TR E S ERH B T ge e, B be i fh il — S A e HE At BRI T IR %
SARBI WAL RE T, R B FakiscHE . ok, — 7 i o] AR R e AT, BRI IR
OB v (0 35 e 0y ool /D VT g b i G UR A R I, DT SO AT K T 5 D — T i AT 1) A2 75 YK AR
B DR A A A T A5 RE B R TS U AR BB T 0 R SR R AR W, R R A W 1) 4 i R R RE T BRI
KT 5 YRR B, 3 AT AR 2 ) A AR W A R R S AR T M R BT, AT IR TS G 1)
Rk f AN G AL, B DA v Ao R R
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Interaction effect of sediment carbon and nitrogen and its influence on
nitrogen removal in river water —A case study of the middle and lower
reaches of Xixi River in Xiamen
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Abstract Based on the spatial and temporal distribution characteristics of carbon and nitrogen physical and
chemical indexes in overlying water and sediments of the middle and lower reaches of Xixi River in Xiamen
City, Fujian Province, the reaction rates and distribution of Anaerobic ammonia oxidation ( Anammox ),
Denitrification and denitrifying anaerobic methane oxidation ( DAMO ) in sediments were studied by using
carbon ( "°C ) and nitrogen ( N ) stable isotope techniques. The results showed that the total nitrogen
concentration of overlying water in the middle and lower reaches of Xixi River ranged from 3.02 to 5.68 mg-L™".
The average rate of anaerobic ammonia oxidation in the sediments of the middle and lower reaches of Xixi River
was 18.953 umol-m2-h', and the average contribution rate of denitrification was 40.13 %. The average rate of
denitrification was 27.386 umol'm>-h™' and the average contribution rate was 59.87 %. The main contribution
of denitrification was denitrification, but the denitrification effect of anaerobic ammonia oxidation could not be
ignored. The DAMO reaction rate was 0~6.122 umol'-m>-h™" and the average rate was 1.139 pumol-m *-h™'
measured by "C isotope technique in the sediments of the middle and lower reaches of Xixi River, indicating
that there was DAMO reaction in the sediments of the middle and lower reaches of Xixi River, which could
convert CH, into CO, with nitrate as electron acceptor under anaerobic conditions. In space, the DAMO rate in
the middle and lower reaches of Xixi River was quite different; in terms of time, the DAMO rate in autumn
was higher than that in winter and spring. Denitrification and anammox were important for nitrogen removal in
Xixi ecosystem. Although the reaction rate of DAMO in the sediments of the middle and lower reaches of Xixi
was low, it still proved that there were microbial reactions connecting carbon and nitrogen cycles in Xixi
sediment ecosystem. Denitrification, anammox and DAMO synergistically played an important role in sediment
nitrogen removal and greenhouse gas emission reduction in the middle and lower reaches of Xixi River.
Keywords river; sediment; isotope; nitrogen removal rate; denitrifying anaerobic methane
oxidation(DAMO)
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