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Abstract: To investigate the influence of changes in water salinity (composition and concentration) on key nitrate reduction
processes in lake wetlands of arid regions, field surveys and salinity-controlled experiments were conducted in Bosten Lake and
Xiangsi Lake wetlands located in the arid zone of northwestern China. Field surveys revealed that denitrification rates in Bosten Lake
and the surrounding Xiangsi Lake wetland ranged from 7.2 to 131.4 pmol/(kg-h), and salinity was identified as a key environmental
factor affecting denitrification. The rates of dissimilatory nitrate reduction to ammonium (DNRA) varied from 2.6 to 19.9
umol/(kg-h), which were primarily influenced by the ratio of dissolved organic carbon to nitrate in the water. In the
salinity-controlled experiments, increased salinity (0.2%0~6.6%o) significantly inhibited denitrification rates: with increasing sodium
sulfate concentration, denitrification rates declined by 25.7% (Bosten Lake) and 21.0% (Xiangsi Lake), respectively; while
increasing sodium chloride concentration led to respective decreases of 36.7% and 31.1% in the two wetlands. Changes in salinity
also significantly impacted DNRA rates: DNRA rates first increased and then decreased with rising sodium sulfate concentration in
both wetlands, whereas they decreased by 26.1% (Bosten Lake) and 27.8% (Xiangsi Lake) with increasing sodium chloride
concentration. Increased salinity exerted a stronger inhibitory effect on denitrificationcompared to DNRA, resulting in an elevated
proportion of DNRA in total dissimilatory nitrate reduction. Overall, increased salinity will elevate lake nitrogen concentrations by
inhibiting denitrification, while enhancing nitrogen retention potential by increasing the proportion of DNRA, thereby exacerbating
the risk of nitrogen pollution in these lakes.
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Fig.2 Spatial differences of the environmental factors in Lake Bosten and its surrounding wetlands

2.2 AL F DNRA %

Wit 5 %) 184 o, T8 A0 s A A ) 3 S A A
TR ST HH AN AL IR AR AR F T /NI X 1)
I AH IR AH RS R 1 R A Ak T e 1 3
7350 4 (93.4+11.4),(54.8+11.0),(42.7+45.3), (22.7+
13.6)umol/(kg-h). A1 T /N X L TR A X L AH
JELTT T 1 PR S A A i AR R B AR, HLAH L 2 TR A7 A
025 7 S (B 3)AH IR AL A A — AN i 1 e L
S I 1 A X A S R AN A 3 2 S
Bl R RS 18 T, Tl BT 08 A SR 0V DNRA Jd ok
T HE B A8 1 % ) A KA AT/ N DX T R
DX\ ARSI AH T RS 1 ) DNRA 3 4 1H 75
SR (10.9+5.5),(6.3+2.2),(11.2+6.8),(8.6%3.8)umol/
(kgh) A JEBIILTHI ) DNRA 38 2 [ 4041 A X %65 v,
AR G DXl P A7 A K I 7% ) S B P

=}
S

°
3

JAALTE R (umol/(kg-h))

T
T
S
A
—
™

sl allles

= o © T 4 -—vaw
oooooooooo

= 4 5 = 4
ccccc
2@ a aa

mmmmm

- 9 5 T 5 S & 3
cccccccc
aaeaeaaqaq

S A A A A A A

zzzzz

B b b B

25

(b)

20 =

;. Hﬁﬁﬂﬁﬂﬁﬂﬁﬁ ﬁﬂ H

_quw = 8 3 X3 85%2 S 835 33
==================
KN

wwwww

DNRAG % (umol/(kg-h))
S

= o © 2 g
aaaaa

b oh B B B

B3 I 0T I S it S A A A DNRA S ) 2 ) 72 57
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Lake Bosten and its surrounding wetlands

2.3 HEWERISER

76 NaySO4 Ab BE 41 v, Bl 25 #h FE 19 11 (0.2%0~
6.6%o), 1107 155 T FI1AH SEI S i 14 36 34 2 T LR AN B
BEAR AR Ak R AT 4). L T 0TI V0 e A Ak 6
58.0 N [% 4 43.1umol/(kg-h), AL 25.7%; AH S I
AL R 341 RS 27.0umol/(kgh), (K4
21.0%.7F Na,SO, LA, Bl 5 £k FE 4 1(0.2%0~
6.6%o), T I IEJHIATAH B DNRA 385 34 SLBLH <o
B E R AR AR L b TS ] DNRA U7
ERFEA 1.5%0 o 1A 3 W AR, AH 50 FELZE1(0.2%0) 15 N Z
40.1%; 40 JE75 DNRA JHHAEER BN 2.4%0 i 12 21|14
1B FHEENT HEZH(0.2%0) 1 112 57.3%.



324 A 46 4
70
@ O 8o O i
307 3
6 O i 6L @ % O s
E Ijé 24t
o0
g sor :: 12+ % |§|
£ £
= =
2 E ol
Fee 40 ljé I @ é
K N 0
-4
E 30 Z ot
% é il
20 |
oL
1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
TRERAN-RIE (%0) TRERAN-RIE (%0)
16
70 O HiEH @ O HE#
O s 14 O s

_(cjlg:'zl

v oy
S 3

RBERE  (umol/(kg-h))
=
B

w
=3

@@%%%
¢

7} Ei

)
S

DNRAEZ  (umol/(kg-h))

1T

=

1 1 1 1 1 1 Il 1
0 1 2 3 4 5 6 7
AR (%0)

SUALBN R (%0)

Bl 4 AR AT T (ST DNRA A

Fig.4 Denitrification and DNRA ratesunder different salinity conditions

£ NaCl AbHE 4] Bt 5 5384 1(0.2%0~6.6%o),
TR 30 s 0 R A LS g A A T 5 1 S I M AN T BRI
(AR A R A L TR ) S A A % 65.3 TR %
4 41.4pmol/(kg-h), K2 36.7%; H1 L1 S A s %
334 FFEZE 23.0umol/(kgh), ALY 31.1%.7F
NaCl AbHEAL Bt 25 B 39 1(0.2%0~6.6%o ), T 0T 15
IR SIS DNRA 4R [FFF 5230 H AN W B A 19 78
fjas Horp BTN DNRA R 11.6 FEE
8.6pmol/(kg-h), B LT 26.1%:;4H E] DNRA # %
6.5 FI%4 4. 7umol/(kg-h),FFA% 4] 27.8%.

3 itig
3.1 T S0 ) A ) 3 3 M A TR i A O D T A

Mg X 22 73 #r

1 1307 8 V0 R o 300 30 e, i A 2 T IR 5 S 4
I TR AR B R R S AL R 0 T A
SR IR 7, 0 0 s A A T A HAT W R i A
HI(B 5(a)). A (IFFUR ], 5 50 I A AL I e (1 3
Wi s 2 7 T 18- 56 PS8 73 A 2 TR I R A sk 2 0 4
i 9 A1 R332 1 6 Al A 0 A BT e 3 AN A
(KI5, 5 1 1 BE I 22 Fh S A A0 i A 1, 3 B
P R B D 1l U2 g o B s AR A I8 2%
M SO A A A A D B AR i 8 T S 2R 4

(1 S i 3k R L0710 e b i b K A s it AR A
ORI AT WL 5 ot AR 2 5 W) 2 A A 33 26 1) O g 2R
R PR AR AT ST v R P RO A R AL
BFITARTER AR (K 5(0)), 5 i A i E R BEAA
TR A A I AR (47103 5 b R 3 v R A
WREAFAE W& I IEAH R R R (r = 0.49, P< 0.01),%8 15
(1% 5 5 £56 % 00 1) 8 AU A 40 R AR T 4% 20, 0 o 0 )
KA g A AR R R 0 a5 A B AN K A
ST IEH S AU AR b 1A WLTRE S A R T R T B
29 50%P A B 0 BRI SR U S5 T e th £ U
BN ALV e At e AR 2 e At 1) B R 0 08 i e A ot —
A5 00 TR AL A i R 420 AT 1 PG IR S B it s A28 11
Ao T B A RBLAR T R A A R AT
IEA A G R 7K ST 1R S0 B 39 ] e 25 il oK
DA% PR RT A 2B P R 3 338 1 2 3 K 1 o i
AR A ) O AR T DR e, R T T i S
AR SR JEE TR 23 W) S Al Ak % A A ML
SRAF AT AP AE W2 T IEAR DG OC R (B 5(c)), 588 i 1)
AT &S 4 7 7% Sl AL FE R4t 70 2 1 P
AR AT R SO A R R 47T 20 AR A R,
T I ) R N T AL AH o ) B A R R
F7AE S8 25 75 S X AT e 2 T P W R Th g v 1)
AW AT Ry A A I (it v A4 1 ]



13 LR,

AR T 5 DA S R D ) S ) 325

HE W% 2% Mk 58 25 1 X B A1 I 110 300 1) 25 Iz, 4 -5t b iy
(ot .

HOE
O r=-0.647, P<0.01
120
_ O
=100
2
=
g soF g
=
:; 60 8
s 8
2 4 [o¥e)
1 O o)
O
20 | o
O
ol
1
0 1 2 3 4 5 6 7
ThEE (%0)
140 )
O r=-0.620, P<0.01
120
_ O
= 100
2 o ©
Fwp © e
=2
% ol ng
=
E ol O o o
X O o le)
20|
O
ot S © © ©
1 1 1 1 1 1 1
5 6 7 8 9 10 1 12 13
RS (mg/L)
0L (g
O r=0.526, P<0.01
120 o
§ 100
¢ °o
§w e
® 60 C%
2 Q.0 g
,’E 40 & (9 @) @)
20 o
o ¥
ol
Il Il

LOI (%)

K5 S A B PRI IR 1A AR EL R 3R
Fig.5 The relationship between denitrification rates and

environmental factors

T30 i 0 % 0 M, AR B 9 ) AR AR
A 3.2%~44.4%. A0 35 FEBAR R IR . /MY
DX, U B 8 T (BN 10.5%+4.5%,1X 5 3R [ Z: 56
S-S 38 I (R IF 9 4 SRAR DL 1 6 1
[T S N R o - R s R B R RS R =W
28.6%+10.8%, ' % e T LTI L /NI (B T
RERME . PEPEF Pétrola 9145 w2 BE vl >4! #h
J5E S 5 0 T 52 XA V. b DR B T 0 ) S B PR 85
1 (B 6(a)). 76 11 107 195 10 A A 30 ¥ o v SR 2
DNRA T8 Z A7 ok 25 1 AR OGP, 3 220 1 5%

IS A Ak T 23R T 5% 0 3k 3 1K) AR B s ) AE AR HIE Y
H1,DOC/NO; ~N J&521 DNRA 3 ) SB35 K]
T 6(b)). )4 AL A DNRA o F35 fe i R T A1
BUTTRE R $h A5 4 I SR, (R BEIE B 1 IR IR
ih DNRA RIFEILERS 8 AN T, i S Al b il R A
# 5 AN 710N DR A BT R e TR P B T
FIHPEZ BRI h AT DNRA R HEAT,
S22 N BE A R S A A R (R AT 10284 45 ATy
W AT 45 R RE SRR I — W A AR ST R BT X
DOC #8522 iy T iG] (H 2 1) NO; -N ¥
B HVANAEAE B 3% 22 v B R B A0 B =i ) DOCY
NO; —N AJ fig tH /2 it R AH FE SO B 8 AR 4 v
(1% 2 L K.

50

(a) %
40 o
O
230
é
= o) 0©
= O
g 20 o
&
9 O 0o e}
o O Q
80
o r=0.689, P<0.01
1
0 1 2 3 4 5 6 7
ThEE (%0)
22
20 ® o)
18 o O
216 O
2,
5 O
ERPRS o
it 6 O
= 10
3 o
z* % o
6 @ O O
N o @] for) Q £=0.580, P<0.01
2 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400
DOC/NO;-N

K6 DNRA MAFNR IR BV )L FRBE R 7 (] (AR TG &
Fig.6 The relationship between DNRA rates or nitrogen

retention potential and environmental factors

3.2 ER AR A A R B A R BE R
TEER 250, E 1R/ NapSOy i/ NaCl
RIS I8 S A 4 T e AR T AR BRI A X
B TRATTEF A0 A (1) 4 A — B m B v e il
AR 1 S P A 19538 s B AR R B
I S AR B A A B P A A R
ST, JC VR A2 T T UT I W 0 2 71 AH S, NaCl b 2120 %)



326 S ES 7 N A = - 46 &

SAHAGE I RSB T Ll NaaSOy AR FEZ f 410
280 S B A PR AR 1 N S A T LU
VBT A TS S L T 2 A £ 3 4 A L T R AR
AR b SR T B S SR I B R, AT R
IS A T PR 2 Ti) 5 ) 5 40 2 00 1 g 5 G 400 1) 5
£, A B2 il A i £ 3 PR320 e o 2 AL
A0t B AR 25 - () i 52 P 0 B i AR R4S 1 T,
B IR R SR 2 7= AR I R AR AL, e 8 A AL e H 97
TR R A A P B A A A (I O A A e 1)
HEAT B NapSOy Ab B 41 vh | e il 44, 1 2 %t
Na, SO, ¥ AR 40 1) M 3 1T 6 A e 2B F FH A0 1
FILRE FH R 25 21

7E MRS 5 Na,SOy AT NaCl 9 i 34
DNRA 7 A4 T I 3 o) 3X 55 B A £ 11 25
ANF] B Nap SO, W19 i, DNRA 3 3 L HLH 4%
B0 S BRAR AR i 3 5 SO AGAE F 2R LR IR &k
(R R 2% 5 308 JR ALY 1) R AL R FE RE 4% M 10
BE 777 DNRA i B4R T giE AR 204 phoh 7
TR &5 = 5 IO PR b B PR &k 0 A B L R T
PERI T 8 2 AR PR, S0 I 19 36 1A 08 JRUE Ay AR 4
AR AN A5 RS R G IR IR BhE SR S A 4
BN A 33T DNRA AEFH,BE G R Shc B2 3 i,
DNRA 3t £ AW 1 b2 A8 45 R I 2, AR 5
TR AL 0S5 I SR AS TR AL 4 mT LAl — L A R 6 0 SR Ak
A= )R A v RS TR A ) X e A A g () A L
A 75 AR I PO X T R e 4 A T S i R I Sz
B 45 B NaCl B % DNRA 3% B AT 2% i3
YERL AT REIE & TR IR #h 5 DNRA il FE2 & 2%
PIE G &R N2 S 745 M 2R 257X DNRA %
IR, 5 8507 B A A AR 0k R AN
DNRA % 27 8] [RHEIEOC .

REAERFRAR I, JC 18 2 R AL I BRI /& DNRA
ik FE A B 0 R G S A TR E D H A B 7R
ASHIE A B R b A P 15 o S A A6 % R DNRA
TR ()5 A7 AE 2 T A R )2, BRI Ak A JR
SN DNRA R MEREH 2 KL TN
DX B A 7 A 2 AR e 0 xS il A 3 R 11
PEHEVE ] 2 A T 25wk A & R g0 2k
IKAESRGERUG AR R0 W% R E 7 ]
RE ST 3 BOX P G 1) 32 2 i DR — T IR R 5 1 0
JEABAL YN SHALAT DNRA 34 HA — & et

YER {2 DNRA TlAP00 i FE IR IR 8 B4 JR 2
TR AL AT 52 6 1 ALLT- Bl S A4 1o A 4y o i 48 491,
TR AE R REMEEES RGP MY
TRV S AP AE B3 72 e AR RS RGP R0
MR Eh I A E I RE N RN 3#EAT DNRA RN G
SR R RV FE B N %F DNRA 4% B A S0 | o 4%
(IR SRV FH A —— 2t i 5 g 1) T S DX v i
VI BEVRE S5 M BB I3 Tl vE A B R 4P 2 i
SEIYT R R ER VR E S Tl RE 2 {23 DNRA fij
I S A A A 388 5 1 PR PR B s ) A
JEA 5 ) NHy N 75 YR U0 ) e & DNRA # {2 it
AR SO FH R i 3 [ 4 FH g 5 1

SR 2R 2B 3 25 20, A A e
e E PER X UEIMELEE - = VA o & o o o
DX 35190 22 2k P A, S B AR A T L F A2 9 A 2 2
BRI¥IME—i& 42 DNRA U NO; -N & J54 NH, N,
NH, N 1] DL R PR RS A0 NOs N, )
RSSO FH e A A A BRI n T R4 b &0
IR FUFH R80T AR T SR AE iAo 8110,
DAL IEE, ASHIT 70K DNRA TR FEAH IR #h S A3 Jr gt e
JIT ey PRI EA9 5 SR 1 PR B 0 LKA R ARk
1, T8 S NaCl ib /& Nay SOy, 2h 1 I3 240 Sl
T, FEUK AR EZ IR LGN BAR NaCl LS N
[FJFE2 4] DNRA 32, (H NaCl X Ak il 2
JNVALLP- B d 2 DRI B NaCl A< S8 (1) 388 Iinisi i i)
BRI BB 3 In(E 7).11 NaySOy, ¥ 5 38 n
E—ERLE 2323 DNRA % 3X o 5E 8 i og 1
WA BRI B ). R, E 18 & NaCl 1852 NapSO,,
JHA ) 25 B BUK R R AR BT LA AR B9 ) 3
58, 1 A R A AU

REAERF R W, 5 KRR AL R AH L, 0 35507
T BE T B PR 52 g B 5 A IR T A
FI B IR, 5 BUE A R GIRA, FAR AKCR)
Y (B A0, Bt A 0 5 385 0 0Ok B 75 ) 3 i, K A 11
REHZLL NH, N HIERAFE S NOy N Ak,
NH, N 25 5 Pl e, HL sk B NH, N XK
AR BT R S R, S R MR AR S R
GUIB AL T BRI AT 5T BT T R (1) 5 i =2 s 52
465 JURE P R T PR b AL I8 SR AR W R AR Ak
Rt T e . i A 5 4 B ] (140 386 I, A DGR )
(RIHE R 55 ) 2 1 o R A SO T T 7 A A TR (1 b



13 LR,

AR T 5 DA S R D ) S ) 327

IR, AR RAIFF R AL

Broo s E
I
24 |
= |
< 22 F . . .
2 0]
= [ |
gls—
16 - .. o o =
14 F O
= O
12 | O
1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7
FE (%o)

K7 AR N RIS ORI
Fig.7 Nitrogen retention potential under different salinity

conditions

4.1 LR AU e R s AL R DNRA
TR B AR 55 K 7.2~131.4 1 2.6~19.9umol/
(kgh), S A A AR £ S A0 TR 1) R4, B B A
S S A T4 3 (1) OSBRI IR 1

4.2 TEURBREN 2P S b B A S e i
FFAH FETT SO A 122 43 70 R B 25. 7% 21.0%, i 1R
BIRE SAFACAE FHAAE A0 5085 T A R 4 %) DNRA
(A5 M) B0 52 2%, BB 6 B2 3 T, DNRA. 1) 52304 1
TN FEAR IR AR At

4.3 FESAEN 2P S b B A S e i
A JEH S AE A 250 )R [ 36.7%H1 31.1%, 55
i B AH B, A Ak S v A 1 L A B i () 9 7l 2
W, DNRA 4 Z U 73 51 B 26.1% K1 27.8%, S AGAA %
DNRA [P 80N. 55+ A AL, 5 808170 1 &0k B
W EEm.

4.4 TCI BN I 2 E AN, B N S E i
N R A IR A DL NRP 5 801 %005 G A
Rz 38 I (HAR S AN 7 T A AT DNRA AR
FN R X AP TR INA S I 5 INAE NS SE R DS
T )RR T 0T B P8 AR A AR B R g

EpaN

[1] Yapiyev V, Sagintayev Z, Inglezakis V J, et al. Essentials of endorheic
basins and lakes: A review in the context of current and future water
resource management and mitigation activities in Central Asia [J].
Water, 2017,9(10):798.

[2] Huang J, Yang J, Jiang H, et al. Microbial responses to simulated
salinization and desalinization in the sediments of the Qinghai-Tibetan
lakes [J]. Frontiers in Microbiology, 2020,11:1772.

[3] Wang Y, Zhou X, Engel B. Water environment carrying capacity in Bosten
Lake basin [J]. Journal of Cleaner Production, 2018,199:574-583.

[4] Arce M I, Gomez R, Suarez M L, et al. Denitrification rates and
controlling factors in two agriculturally influenced temporary
Mediterranean saline streams [J]. Hydrobiologia, 2013,700(1):169-185.

[5] Valiente N, Carrey R, Otero N, et al. A multi-isotopic approach to
investigate the influence of land use on nitrate removal in a highly
saline lake—aquifer system [J]. Science of the Total Environment, 2018,
631-632:649-659.

[6] Burgin A J, Hamilton S K. Have we overemphasized the role of
denitrification in aquatic ecosystems? A review of nitrate removal
pathways [J]. Frontiers in Ecology and the Environment, 2007,5(2):
89-96.

[7] Knowles R. Denitrification [J]. Microbiological Reviews, 1982,46
(1):43-70.

[8] Seitzinger S, Harrison J A, Bohlke J K, et al. Denitrification across
landscapes and waterscapes: A synthesis [J]. Ecological Applications,
2006,16(6):2064-2090.

[9] Giblin A E, Tobias C R, Song B, et al. The importance of dissimilatory
nitrate reduction to ammonium (DNRA) in the nitrogen cycle of
coastal ecosystems [J]. Oceanography, 2013,26(3):124-131.

[10] Guo M, Zhou X, Li J, et al. Assessment of the salinization processes in
the largest inland freshwater lake of China [J]. Stochastic Environmental
Research and Risk Assessment, 2015,29(7):1823-1833.

[11] Sorg A, Bolch T, Stoffel M, et al. Climate change impacts on glaciers
and runoff in Tien Shan (Central Asia) [J]. Nature Climate Change,
2012,2(10):725-731.

[12] Jiang X, Liu C, Hu Y, et al. Climate—induced salinization may lead to
increased lake nitrogen retention [J]. Water Research, 2022,228(Pt
A):119354-119354.

[13] Zhao W, Wang Y, Liu S, et al. Denitrification activities and N,O production
under salt stress with varying COD/N ratios and terminal electron acceptors
[J]. Chemical Engineering Journal, 2013,215:252-260.

[14] Luo M, Huang J, Zhu W, et al. Impacts of increasing salinity and
inundation on rates and pathways of organic carbon mineralization in
tidal wetlands: a review [J]. Hydrobiologia, 2019,827(1):31-49.

[15] Torregrosa—Crespo J, Miralles—Robledillo J M, Bernabeu E, et al.
Denitrification in hypersaline and coastal environments [J]. Fems
Microbiology Letters, 2023,370:1-11.

[16] Neubauer S C, Piehler M F, Smyth A R, et al. Saltwater intrusion
modifies microbial community structure and decreases denitrification
in tidal freshwater marshes [J]. Ecosystems, 2019,22(4):912-928.

[17] Wang H, Gilbert J A, Zhu Y, et al. Salinity is a key factor driving the
nitrogen cycling in the mangrove sediment [J]. Science of the Total
Environment, 2018,631-632:1342-1349.

[18] Roland F A E, Darchambeau F, Borges A V, et al. Denitrification,
anaerobic ammonium oxidation, and dissimilatory nitrate reduction to
ammonium in an East African Great Lake (Lake Kivu) [J]. Limnology
and Oceanography, 2018,63(2):687-701.

[19] Murphy A E, Bulseco A N, Ackerman R, et al. Sulphide addition
favours respiratory ammonification (DNRA) over complete
denitrification and alters the active microbial community in salt marsh
sediments [J]. Environmental Microbiology, 2020,22(6):2124-2139.

[20] Cojean A N 'Y, Lehmann M F, Robertson E K, et al. Controls of H,O,

2 2 . . . . .
Fe*", and Mn*" on microbial NO; reducing processes in sediments of



328 O 46 &
an eutrophic lake [J]. Frontiers in Microbiology, 2020,11:1158. [39] Jiang X, Gao G, Zhang L, et al. Denitrification and dissimilatory

[21] Li S, Jiang Z, Ji G. Effect of sulfur sources on the competition between nitrate reduction to ammonium in freshwater lakes of the Eastern Plain,
denitrification and DNRA [J]. Environmental Pollution, 2022,305: China: Influences of organic carbon and algal bloom [J]. Science of
119322-119322. the Total Environment, 2020,710:136303.

[22] Bourceau O M, Ferdelman T, Lavik G, et al. Simultaneous sulfate and [40] Dong Y, Chen R, Petropoulos E, et al. Interactive effects of salinity
nitrate reduction in coastal sediments [J]. ISME communications, and SOM on the ecoenzymatic activities across coastal soils subjected
2023,3(1):17-17. to a saline gradient [J]. Geoderma, 2022,406:115519.

[23] Aelion C M, Warttinger U. Sulfide inhibition of nitrate removal in [41] Zhang L, Wang S, Imai A. Spatial and temporal variations in sediment
coastal sediments [J]. Estuaries and Coasts, 2010,33(3):798-803. enzyme activities and their relationship with the trophic status of Erhai

[24] Qi P, Sun D, Zhang G, et al. Bio—augmentation with dissimilatory Lake [J]. Ecological Engineering, 2015,75:365-369.
nitrate reduction to ammonium (DNRA) driven sulfide-oxidizing [42] Pang Y, Ji G. Biotic factors drive distinct DNRA potential rates and
bacteria enhances the durability of nitrate—mediated souring control [J]. contributions in typical Chinese shallow lake sediments [J].
Water Research, 2022,219:118556-118556. Environmental Pollution, 2019,254:112903.

[25] Herbert E R, Boon P, Burgin A J, et al. A global perspective on [43] Valiente N, Jirsa F, Hein T, et al. The role of coupled DNRA-
wetland salinization: ecological consequences of a growing threat to Anammox during nitrate removal in a highly saline lake [J]. Science of
freshwater wetlands [J]. Ecosphere, 2015,6(10):43. the Total Environment, 2022,806:150726.

[26] Zhou M, Butterbach-Bahl K, Vereecken H, et al. A meta—analysis of [44] Kessler A J, Roberts K L, Bissett A, et al. Biogeochemical controls on
soil salinization effects on nitrogen pools, cycles and fluxes in coastal the relative importance of denitrification and dissimilatory nitrate
ecosystems [J]. Global Change Biology, 2016,23(3):1338-1352. reduction to ammonium in estuaries [J]. Global Biogeochemical

[27] Wurtsbaugh W A, Miller C, Null S E, et al. Decline of the world's Cycles, 2018,32(7):1045-1057.
saline lakes [J]. Nature Geoscience, 2017,10(11):816-821. [45] Kraft B, Tegetmeyer H E, Sharma R, et al. The environmental controls

[28] Aquino A, Kalinainen N, Auvinen H, et al. Effects of inorganic ions on that govern the end product of bacterial nitrate respiration [J]. Science,
autotrophic  denitrification byThiobacillus denitrificans and on 2014,345(6197):676-679.
heterotrophic denitrification by an enrichment culture [J]. Science of [46] Tiedje J M, Sexstone A J, Myrold D D, et al. Denitrification —
the Total Environment, 2023,901:165940. Ecological niches, competition and survival [J]. Antonie Van

[29] Zhao H. Effect of ions and other compatible solutes on enzyme activity, Leeuwenhoek Journal of Microbiology, 1982,48(6):569-583.
and its implication for biocatalysis using ionic liquids [J]. Journal of [47] Pang Y, Wang J, Li S, et al. Long-term sulfide input enhances
Molecular Catalysis B-Enzymatic, 2005,37(1-6):16-25. chemoautotrophic denitrification rather than DNRA in freshwater lake

[30] Chen J, Qian H, Gao Y, et al. Insights into hydrological and sediments [J]. Environmental Pollution, 2021,270:116201.
hydrochemical processes in response to water replenishment for lakes [48] Caffrey J M, Bonaglia S, Conley D J. Short exposure to oxygen and
in arid regions [J]. Journal of Hydrology, 2020,581:124386. sulfide alter nitrification, denitrification, and DNRA activity in

[31] YaoJ, Chen Y, Guan X, et al. Recent climate and hydrological changes seasonally hypoxic estuarine sediments [J]. Fems Microbiology
in a mountain—basin system in Xinjiang, China [J]. Earth-Science Letters, 2019,366(1):fny288.

Reviews, 2022,226:103957. [49] Domangue R J, Mortazavi B. Nitrate reduction pathways in the

[32] Zhang M, Wang Z, Huang J, et al. Salinity—driven nitrogen removal presence of excess nitrogen in a shallow eutrophic estuary [J].
and its quantitative molecular mechanisms in artificial tidal wetlands Environmental Pollution, 2018,238:599-606.

[J]. Water Research, 2021,202:117446. [50] An S M, Gardner W S. Dissimilatory nitrate reduction to ammonium

[33] Roberts K L, Eate V M, Eyre B D, et al. Hypoxic events stimulate (DNRA) as a nitrogen link, versus denitrification as a sink in a shallow
nitrogen recycling in a shallow salt-wedge estuary: The Yarra River estuary (Laguna Madre/Baffin Bay, Texas) [J]. Marine Ecology
Estuary, Australia [J]. Limnology and Oceanography, 2012,57(5): Progress Series, 2002,237:41-50.

1427-1442. [51] Tang X, Xie G, Shao K, et al. Aquatic bacterial diversity, community

[34] Lin X, Hou L, Liu M, et al. Gross nitrogen mineralization in surface composition and assembly in the semi-arid inner mongolia plateau:
sediments of the Yangtze estuary [J]. PLoS One, 2016,11(3):e0151930. Combined effects of salinity and nutrient levels [J]. Microorganisms,

[35] Brouns K, Verhoeven J T A, Hefting M M. The effects of salinization 2021,9(2):208.
on aerobic and anaerobic decomposition and mineralization in peat [52] Yang J, Jiang H, Liu W, et al. Potential utilization of terrestrially
meadows: The roles of peat type and land use [J]. Journal of derived dissolved organic matter by aquatic microbial communities in
Environmental Management, 2014,143:44-53. saline lakes [J]. Isme Journal, 2020,14(9):2313-2324.

[36] Chambers L G, Davis S E, Troxler T, et al. Biogeochemical effects of [53] Moreira M H, Ng Haig T, Rodrigues L R, et al. Salty freshwater
simulated sea level rise on carbon loss in an Everglades mangrove peat macrophytes: The effects of salinization in freshwaters upon non-
soil [J]. Hydrobiologia, 2014,726(1):195-211. halophyte aquatic plants [J]. Science of the Total Environment, 2023,

[37] Jiang Q, Kaufman M H, Jin G et al. Transition zone morphology 857:159608.
dynamics of dissolved oxygen (DO) in a salinity—impacted hyporheic
zone [J]. Geophysical Research Letters, 2022,49(18):¢2022GL099932. BUSE: AR S0 T A1 SRR TR th LN 10 B B2 BT ST B B 5 K,

[38] Rahman M M, Roberts K L, Grace M R, et al. Role of organic carbon, AF S IR

nitrate and ferrous iron on the partitioning between denitrification and
DNRA in constructed stormwater urban wetlands [J]. Science of the
Total Environment, 2019,666:608-617.

BB LEF1991-), Y10 A Wy BEAIT 5 b1, 1+, 2 38 M
VA AE TR I BRI R R 3 10 25 xyjiang@niglas.ac.cn.



