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Sediment Denitrification Rate and Its Response/ to Exogenous Carboh and

Nitrogen in the Ponds and Bottomland Of the Chaohu Lakeshore Zone .-

LI Ru=zhong'?, AVANG Li'? , LIU Chao? /| . - ; .
(1. School of Resour(,es ‘and Env1r0nmentdl Englneex;(,:g, Hefel University of Technology, Hefei 260009 China; 2. Key Labordtory of-'
Nanomlneral% and Pollition Control of Anhu1 ngher Educs -atioh “Institutes, Hefei Umve}élty of Techpology, Hefei 2300097 China)
Abstract: From October 2018 to August 20194 three typical ponds and bottomland were selected in' the Chaohu lakeshore zone, Where

sdrface sediments and=éverlying water samples were eollected simultaneously. A set of inéubation experiments, along with exogenous
carb(ﬁ and nitrogen concenfration gradients, were conducted to aqalyze sediment denitrification rates and its response to carbon and
nitrogen limitation. Moreover, the main influéncing factors for the sediment denitrification process were identified using correlation
analysis method. Thé&results showed that (D the denitrification rates of three plant plexus sediments were 2. 15-10. 87, 2. 08-10. 65,
and 2. 06-10. 88 mg- (kg-h) 7', with averages of 6.47, 6.97, and 6.76 mg-(kg-h) "', respectively. Overall, there was no
significant difference between them. ) In general, exogenous nitrogen addition could significantly increase denitrification rates of the
three plant sediments, indicating that nitrate was the limiting factor for the sediment denitrification process. 3) Exogenous carbon
addition resulted in a significant decrease in the denitrification rates of three plant plexus sediments, indicating that organic carbon
inhibited the denitrification process. (@) Exogenous carbon and nitrogen added simultaneously displayed a dramatic effect on the
increase of sediment denitrification rates. Except for the bottomland Pucao in October and pond Pucao in June, all other cases showed
higher denitrification rates for high carbon and nitrogen concentration.

Key words:ponds and bottomland; denitrification rates; exogenous carbon and nitrogen; influencing factors; Lake Chaohu

FOEEBEMAW LR NI AR HER R e RANA DGR 59 KR 4 R R
iT RGO EEM MO, GERE N B KR, DL AN [R] RUEE W] 3 i 3R K AR T AR
EHIERAE ARG W EFA AR R, T N2 AED T /N K S Y 2K R A LR A
{ﬁKJJE‘JTHiﬁfJHE'J SECAEBOH S WY AR RIEE XA DOKITRAER , t s T RUEE /N BOK R
I, P BCR IR ANE I A E R AR RO, K IR B = A R K PR R 4 T R PR
SR A R R A RIS R G RE AR A BT ASEIA, X W R AR AR AR K 22
BICEME, MRVEY AN EE KIEEEFRUFARE 5 AR T 25 DK ARZE Ry TR
751%143# P, RER TGRS | AT 0 ek, ot 42 i b A2 3 A o5 R 75 e 0 o % 94 25 T B2
KAE L A B AT LUK NOS WAESRGERTE . i, TR K S TR S W AL ) e He
2 B, PRI RO A B AR WA R 2 i oK R R R 5
e iy S ZL AR AR . K M K R 5 WeFS HEA: 2019-10-18; EiTHEA: 2019-11-06
(L RS, R AR S IR AR R by EETR: ER ARSI H (51579001

“ \ ‘ FEERA: UL (1970 ~ ), 58, Wik, BB , £ BRI 1 Ay K S0
T FRT, S K AT SR AL e B 5 B4 ST L) -mail Liz1970@ 163. com



4 39 AN A - LTI R K IR i OB B T 23 RO SIS S e i 1685

R R 22 4T , S 4 50 780482 39 39 S0 7K 858 45 T LA BB
538

SRR E AR K WA 2 — WA e
I Ay T T SR T bR A A PR AT 0 A
g Fe Al 3R PR ME A 2 — ) BB, 50007 b
<l AU S e 6 B s RS e SR KO
O T A A e 0 SRl A8 677 S K
PR TR A — 000 Ay T R S Bk 2
AR 2 s B ., T 7K 2 R ik, K S s B &
I 25 00 7 AT TR B S O A AR e
b BRI PR AE ) IR B ) UL L, T W R
A 1 T e 5 0 152 b A e o 1 R S R
U] A 280 4 3 e K AR 2K 7 e v B A (4
. AHFFED LS TG 4 WA O 12 4 oA Y T
i 9 = b TR K B Ay 4 3 ek o SR VAR
B R VR N ) 526 5 45 2 407, S AT AR IR AL
V1 B R BRI | 9 R TR L
1Ay S FE 370 7K e M TR S A v 4 T
e, Sl

1 BRSEES | ' )

SO O RS R T ok

W2 47, SEMRIEAUR TAL A BRI,
SEEIFURY16,C MK 291 1007mm | i 57 5
8 J MoKk A4F BMK R 19 55% . AR K 4]

AR ERE FE AL H R = KA RSB . S
BRI K B % 3K K M R AR 2. 63 10 Z4F
SUBTER IO 1 | ) G 2 ) L DR [X 2
Vs TR WA TG i B K I bt
TR B R A 5 VIR M Y B B4

RIS 1 B8 ) = Ab K S B 5L 76t
B CHESMIL, A IR LR AT 12 1]
AR SN B UL PR AL B 0P 1) I B s
ST 2E M, T 2 090 P 19
PRPRAS. L K 1 T, K902 60 m, 3
R P2 R B A KA s K 2 K24 800 m, Bk 5
2080 m , B AR X | APk K 5 2
PR, B T KA KR K A M R A K
3% FEHLE DB, K20 90 m, i 9 Ab24 60 m, e
S B 0, K VRV, & R T TR
5, TR ) 20— Ay e 1 5

.
%
PEER AL AL ' #
‘ eI
i .
i ik — |
; o it R
‘\v’f“g' K
2 L
o FHEL
.
_J miﬁ]'ﬁﬁé Higy  350m ig

’ ¥ mrReRErE

Fig. 11 Sketch-map of the distribution of the sampling areas
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Table 1 Mean value of water quality indices in the sampling areas

NH;-N  NO; -N ™ SRP

TP COD ORP EC TDS

H /mg-L."" /mg-L~! /mg-L=" /mg-L°" /mg-L7' /mg-L7! /mV /uS+em™! /mg-L7! pH

KHE 1 IE | 0. 56 5.15 14.28 0.30 0.49 34.50 147. 88 340. 50 158. 50 7.68
i 1 0.68 5.05 13.72 0.30 0.48 37.42 136. 75 344.38 171. 38 7.56

P 0. 67 6. 00 14. 30 0.27 0. 60 38.48 147. 63 359.38 185.13 7. 64

K2 P2 0.77 5.58 14. 63 0.32 0.55 39.79 113. 38 346. 50 173.38 7.78
HE! 0.70 4.82 15. 46 0.32 0. 56 39.67 99. 63 441.25 224.38 7.84

L2 0. 65 5.10 14. 94 0.35 0.57 40.09 107.25 490. 75 240. 88 7.81

| 0.39 4.99 14.23 0.25 0.51 34.58 110. 38 407. 88 195. 88 7.80

H L2 0.47 4.78 14.21 0.29 0. 54 30. 21 110. 38 374.25 204. 63 7.73
T3 0.32 4. 68 14. 12 0.30 0.55 32.56 116. 00 386. 63 208. 13 7.81

1)12 FIRN 2 H il R A7 B BT TR B4

1.2 FERCREES A
WA 3 A IRARAE B K 20 153 A 17 O, HE

8053 KA KR B U AR 3 AR
PN FFBEE O ARFERL(FR 1) IS RAF 1AL AY



1686 7D 53

B 41 %

L
&

PRI, BN SRAE A0 B AE P 35 B0 A o A X
A2 R R ARG 8 1 1 DX, A I 7 i T AR
AHBLES m* LA L. 2018 4E 10 A . 12 H K 2019 42
H.4 A6 A RERZE2 ~5 em VIR K 7
TR SRAF I TR K SR S A K R B A 2 7 7E 30 ~
50 em, FEHIKIFAL T 10 ~20 em, HAE 12 7 fIE4E
2 H BTN O A SRR SR EVIY Y
1000 g, Bl 37 0 52 pH, /KR (7). &% i & 1K
(TDS) \HL 3 (EC) FI LIk i HL A (ORP) . —#f
GBI E TR FH T S A Ak 200 | H A3 o0 i
TR KA F SR AT, 2t 100 B e i, %
BHRAF LA DU B PR AT

NH, -N NO; -N il pH %, K #4245 TN, TP, OM
NH, -N NO; -N pH | % fift )2 i ¥ 9% ( SRP) #1 COD
SEfa . BRI E A S WSCHR(9].
1.3 LW ERIT

PR T 1 g BE TR 098 8 DL A T 50
mlL B SR A R R T Ay kO s DAY
YR Ab s . X e BAME RS i & 3 #iE e,
RIS Ak A S W L RS A i
BB (LR 2). X, 2018 4F 10 J AR EH
NIMBRAE TG FE R KRG TR 5256 Rl Hege, 5 13k 3
PP B U B —2H 25 O B (A I R4 R 20 mL |
K. WA AT Bk R ab ROy IR 3 A

UM BT O H LSS TN TP A AL (OM) . 47, FF AP (E AR A,
&2 RMUIBHREI)
Table 2 Specific treatments for denitrification =
- KNO, KNO; ik i e
IR Lk (100 mg-L-") Cs0mgL ) [ (100mgl)  (6250mg L)
25 I vV ¥ -
NI vV V" . Ay o
N2 v ; Vi _ \ '
cl1 vV “ Vi -l
c2 AR vV T fa ¥ " WAy
.v"-_Nl +C1 A “ $ F __,.-' ¥ P \/‘:‘_.-3“'
o Mg I /i /v e v o/ d ¢
1)V 10" H 3 & H d A
W N I S g o A
e FR A 30°C PRBEAR (F T 5% 48 hy S05 RIS T T
3500 rymin B 10 min, 53 B IS WAENO, N 2.1 DUR ARG YLREE

WeHE S P IR WA, A S RIA HONO N Kt o 2
BT INO, -N &, FRICHH [R) 5T 2 BT e A
JIA 20 mL 4 mol-L~" (% S {8 %5 ¥, R H 3 500
remin ' ELG 10 min, 182 BER P NO, -N
WEE P FH IRV TR BT TR AINO -N
i, IR BN _E A INO, -NEAE N WIIRE , R
QDRI RN e
R = Mi%?%]ﬁ?ﬂ — My (1)
B FRR A
T, My, g 3278 55 55 10 B BT DU I NO, -N
H(mgrkg ™) My, s R EEIR G B TR DU Y
NO; -Niit (mg kg ™) 5 Tygeny 25/ DU 7E1H L 15
FRFAM G FEAE] (h) .
1.4 Hdlaba
KR J7 225007 (one-way ANOVA) |, f##T
3 P W N DL R B s Ak B R 25 R bR R A
Spearman R EURIE AL H 25 BB KK B tr
DURR B AL TS bR 0 FF S M. AH S B0H b B % K1 B %
HlH Excel #4458 L.

33 REEAS KAL) 3 FhiE ) AT FE A
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HEHL T R OM 7 i B ATk 2 35 K S i
Ty AN R T K I ) I AR S R A
10. 84% F 12. 38%, #H N FEARAT AINH, -N 5 7K I 72 =5
TP AR S R RO, 16.81% . KL, 3 FhiE )
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3 FhAE Y TR Y A TN A TP 948 20 51 A
1595. 84 mg-kg ™' F1462. 044 mg-kg ™", P T 5 1H]
FLIZUOEY TN M TP & & (435 4 1737.00
mg-kg "' F1691. 00 mg-kg ") " BEMETARE R+
FL IR (43501 884. 23 mg-kg ™' Fl1 068. 07
mg-kg ™)L SR BE X UL NH, -N & &2 (R
444.18 mg-kg™' , I BT+ A WA A & &=
(597.52 mg-kg ") AH & T 522 DO = A
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Table 3  Mean values of physiochemical indices in sediments

S NH," -N NO; -N TN | TP | OM/% o
/mg-kg ! /mg-kg ! /mg-kg /mg kg

KL =E 443.946 136. 766 1572.200 409.723 6.76 7.25
T 1 459.707 147.947 1631.035 469. 105 7.40 7.22

E 455.155 148. 629 1613.048 536.904 8.03 7.25

K 2 P2 452.930 146. 689 1611.546 543.692 7.73 7.30
i 438.760 145. 021 1 628. 600 479.198 7.35 7.27

i ) 461.372 146. 646 1626.204 440. 152 7.36 7.23

i 441.753 131.090 1558.008 436.457 3.86 7.29

HEHb HE 2 418.367 133.770 1560. 421 431.588 4.10 7.16
i3 425.598 141.878 1561.497 411.583 3.98 7.25

5 IKIEEE OM ¥ES R 7.50%, 7. 40%, i 3%
T HEIRZ DR OM 55 (5.86% ).
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Fig. 2 Variations in the denitrification rates in the controls

during the sampling periods
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