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Temporal and spatial variations of sediment methane production rates and their influencing factors in Lake Taihu. LI Tongl‘z,
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2.University of Chinese Academy of Sciences, Beijing 100049, China; 3: School of Environmental Science and Engineering, Nanjing
University of Information Science and Technology, Nanjing 210044, China). China Environmental Science, 2025,45(1):

Abstract: Researches on lake methane (CH,) production are of great significance for understanding the global CH, budget since
lakes are important releasing sources for CH,. In this study, sediment samples were firstly collected from Lake Taihu China then
incubated in the laboratory with the purpose of investigating the temporal and spatial variations of the sediment methane production
rates (MPR) in the lake. The environmental factors influencing the production rates were also analyzed. The results showed that MPR
in sediments from Lake Taihu was 0.007~176.03pmol/(L-d). Higher MPR were found in the northwest bays and the eastern areas,
while MPR in the open areas of Lake Taihu were relatively lower. The MPR in the sediments significantly varied from seasons, with
the highest value of (42.85 + 40.45) umol/(L-d) in summer and the lowest of (5.26 + 17.29) umol/(L-d) in winter. The sediment MPR
was positively correlated with the water temperature, the sediment water content, the porosity, the total nitrogen and the organic
carbon. Differences of the temperature sensitivity (Q;o) for sediment MPR were found from different sampling sites. A significant
negative logarithmic correlation between Qo and MPR was proofed. Microbial community analysis showed that hydrogenotrophic
microorganisms dominated the methanogens in sediments of Lake Taihu during the summer. The copy number of the mcr4 gene was
significantly positively correlated with the sediment MPR. This study would provide important references to the studies of CH,
production, emission and carbon cycle in Lake Taihu and the sediment MPR in other lakes.
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Fig.1 Location map of sampling sites in Lake Taihu
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Table I The Physicochemical properties of water in Lake Taihu
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Fig.2 Physicochemical properties of sediments in Lake Taihu
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Fig3 Methane production rates of sediments in Lake Taihu
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Table 2 Two-way ANOVA of methane production rate in sediment
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Fig.4 Temperature sensitivity and its relationship with methane production rate
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Table 3 Correlation analysis of seasonal methane production rate with environmental factors

T H DOy R pHw TNw TPy  CODpyyw Chlay P FAKE LB TPs TN TOCs
MPR  -0.34**  -0.005  -0.081 -0.15 0.03 0.13 0.15 0.34%%  036%%  030%*  -0.156  0.38***  (34%*
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2.3 BRI e w53 b Tl A= WA T 2 D) A A ARARL TR, [0 A 0 T A
HEPRY merd FLNFE NUE N 2.73x10% LKA 507 34 44 14, 15, 16 A1 17(18 6). 5 Z
1.10x10"copies/g, He P KA I IRAE 7 5 A KW U0 B W 7 W 4% 1 J8 UL Meanolinea -
{H HIAE 20 5 A7 (K 5(a)).merd FER$E DS R Meanoregula. Methanothrix. Meanobacterium 4
FUHIH MPR 2 525 IEAOR(E 5(0),P<0.05).)2 (B 6).LL 1 5 x4, DU Fbe v s v L il
REEIMT R 20 5RO MED IR ARSI 43.9%. 18.1%. 8.3%. 4.8%,3KM 20 5 {7 5 HAl:
il AT ZE S W S A 6 5 s N T S AT IR T AL RALUUR AL A 2 3% 2% 5, ol Meanolinea «
/AN AL 1. 20 56 124 134 18 A1 19 191 Meanoregula. Methanothrix. Meanobacterium “5Y
AEREVE A AL FIFE () AL 64 7+ 8+ 9 FIT10 11 7 U BT R AR 32 FE AN i, A5y BN 20.1%(E] 6).

10"F
150 F
(@ (b) °
i
8108} =
g 2
=1 °
= g
¥ &
N 10° E
Q
g
o®
[ ]
ol & MPR=7.55E-6x+33.40, ==0.49, p<0.05
104 L 1 1 1 L
12345678 91011121314151617181920 0 2 4 6 8 10 12

merA$E M %1(10%opies/g)
K5 R merd 5 VIBUR SC5 7 B e 26 1 5% 2

Fig.5 The mcrA copy number in sediments and its relationship with methane production rate in Lake Taihu
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Fig.6 Hierarchical clustering tree of methanogens in sediments and community composition of methanogens at genus level
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