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Abstract [ Objective] Taking the bottom mud at Guojiatuo, section Chongqing City, Yangtze River as the research object, a
simulation experiment is conducted on the effect of organic carbon concentration on greenhouse gas release from carbon sources.
[ Methods | By combining water quality indices with changes in carbon stable isotope values, we analyzed the release patterns of
methane( CH, ) and carbon dioxide( CO,) under different levels of organic carbon input. [ Results]  The influence of different organic
carbon concentrations on CH, release exhibited similar temporal variation trends; however, the variation trends of CO, and CH, showed
certain differences. Specifically, while CO, concentrations in the control group C,(0 mg/L) gradually decreased, those in the other

treatment groups generally showed fluctuating but overall increasing trends. The addition of exogenous organic carbon stimulated CH,
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production in sediments and accelerated biochemical processes of substrates, leading to a decline in dissolved oxygen, which in turn
reduced the oxidation rate of CH, and increased its concentration. Moreover, carbon input altered the inorganic nutrient environment in
both the water column and sediments, with the group C,(10 mg/L) showing the most pronounced effect on CH, fluxes. Under this
condition, methanogenic activity reached its highest rate, favoring the growth of methanogenic functional microorganisms. In addition,
exogenous organic carbon input enhanced microbial respiration in the water column and promoted the decomposition of organic matter,
resulting in increased CO, production. The group C,(10 mg/L) treatment exerted the most significant influence on both CH, and CO,
fluxes; however, higher organic carbon concentrations ultimately led to greater CH, and CO, accumulation, with most carbon release
occurring within the first 8 hours. [ Conclusion| Therefore, this paper suggests that an organic carbon concentration of group C,( 10

mg/L) provides the most favorable conditions for microbial growth. The study investigates exogenous input of organic carbon on the

influence of carbon source of greenhouse gas emissions, provides theoretical basis for better interpretation of the riverine carbon cycle.
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HAE 12~24 h C, 41 CO, e HBUME IR B, 1% 2
h C, AAMEETAA LR BB, KA G E
THEER HLERE D, 774 CO, WRERAR, AR
YFIAE RN CH, BY4AP0 RN ER(EAS DO MR B+
ST KRR 2 AR R A IR, KT 4 TEHLA
WALk E , ) 36 h Jo, R B 2 BARIEA

TR AL B BE, NO,-N I Rk B 2 7, Hoik
i CH, WEERE , A IR B0 NAMO 4 LA CH, A
AERHIR B CH, EL K €O, , B C-CO, e ¥ F ki %
Fhim, Wil CO, WeBERREE BT,

B e A R 2 R I, S ke A A
B A5 WURR AR Ak, 76 3G TR K B B R 0 7 25 BE AR
HET HHE co, BBIURRAY B AR
AMEA HLER AT C, . C, . Cy . C, HHIKIEK CO,
WREEAE 8 h Je i & T AR A BRI C 41, X Ut
HH NI Bl iy A 2012 E 7K A PN T 0 1A T I A FH 4
AL, 7= 4 220 CO, , Wi KR 5 1 /K44
Co, HeBE, AN, C, 4H(10 mg/L) B CO, HRJEAE
55 2~8 h S N5 FU Y B, SEASER T A AL ), X
Y CH, ¥R JEA NS ORI, 3 A 6~8 h N CO,
W B R T g T LAY ) X U, AN AT LR
gy AT A SR T B = X CO, YR RS R L, &%
4 CH, Fl CO, Y& JFE AR5t , A IRl Ry C, A
(10 mg/L) e Y5y A2 Foe 3k G TR P AR K R E P 1
BN B A, 1055 36 h )5, KRS ASMEA HL
TR R T AR, HE AR T S AE B B, H SRR AR AN
Wrs CH, 4k CO,, CO, W EF ST
4 ZEig

(1) AR ML BE A5 AT CH, B0 i B
e AR AL 3T {2 O, 5 CH, WAL
—EARFLBR C, A CO, W57 18 NN, HiAlh
LRI St B B R R BT MR DL A
SRV RIRUURYI T CH, FRAE KRR CH, R E
T, R A 2 PR PR TR A LA VE T T FE
KA DO He B I DO B F [, FEAIK T CH, 9%
{4 CH, W T,

(2)C, 4 (10 mg/L) 85 Py A S 18 T XF 7K &
CH, W= se Wt o B 7 FBE BRI ™ CH, 3R 0
15 3 SNIEA BILAR G A 2> fil 7K A o B A 4 e A T B
B, el HLIT 20 7 2 CO, (v B T 5
C, 41 (10 mg/L) i A X} CH, . CO, 7= 5 M
B R, ARG N €, 41 (10 mg/L) B TR G A
SR IRl A R AR R

(3) fin A HLERIE A K& CH, .CO, ¥
FEAERTH B 8 T AR A RV B A LA R
J& 2 h A LR R R 3 8 7 AR CH, R
A H 2 b JE IS R B 7 Y TR TR SN AT
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6 h AbTF3E N B BE, 745 6~ 8 h CH, ¥ B itk 75
e e TR B, Lk 28 R Hh & A= ETT 8 b,

(4) % F K AR DR TR 2 SR I 43 BT, 5% CH,,
€O, M= RE L, WA 6] B V5 70 R [l B2
TP B A BT 14 55 AR 45 O TR], DI RETA 7 g
A 2 SR ARG T I AN HAR AN B, T
VRS b S WK VLI S R T S8 R T B U8 S Rk U IR
AR, ARV S s R 4514
FH=E B SRR — 28 b7
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