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Response of methane emissions to temperature and moisture changes at different

soil depths in the submerged plant zones of Poyang Lake
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1 School of Geography and Environment, Jiangxi Normal University, Nanchang 330022, China

2 Key Laboratory of Poyang Lake Wetland and Watershed Research, Ministry of Education, Jiangxi Normal University, Nanchang 330022, China

Abstract: This study analyzes the different response of CH, emissions from two soil depths to temperature and moisture
changes, as well as the interactive effects of temperature, moisture and soil layer. To accomplish this objective, soils in the
submerged plant zones of Poyang Lake were sampled at depths of 0—10 ¢m and 10—30 c¢m. Subsequently, the soil samples
were incubated for two years at two distinct temperatures ( 18°C vs 28°C') and at two moisture treatments ( the initial soil
moisture during initial soil sampling vs the moisture at 2 cm water depth).The results showed that the soil CH, emissions
varied from 0.01 to 3.63 pugCH,-C kg™ d”' for the 0—10 c¢m depth samples, and 0.02 to 1.99 pgCH,-C kg™ d™' for the
10—30 c¢m depth samples, respectively. Temperature, moisture, soil layer and their interactions all had significant effects
on soil CH, emissions (P < 0.01), though the soil layer had the maximum impact. It was observed that the temperature
sensitivity of soil CH, emissions from the 0—10 c¢m depth samples was higher than that of the 10—30 ¢m depth sample for
both of the moisture treatments. Both mean and cumulative soil CH, emissions from the 0—10 c¢m depth samples were

significantly higher than the 10—30 c¢m depth samples. In addition, soil CH, emissions in the early incubation period were
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higher than the later period, suggesting that the substrate availability can play a substantial role in soil CH, emissions in

wetlands.

Key Words; Poyang Lake; wetland; methane; temperature ; moisture
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Ao, TR T, R REFRIREE K KL A SN T F T, T 1 CH HEGH 3
1.4 B
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R1 TEEFEEN R

Table 1 Soil properties before incubation

AR 2 Soil layer

Main soil properties 0—10 cm 10—30 cm
S UK Total organic carbon/ (mg/g) 10.01 6.49
4 Total nitrogen/ (mg/g) 1.01 0.68
kA Lt Total organic carbon/Total nitrogen 9.90 9.50
BEHA YK Heavy fraction organic carbon/( mg/g) 9.55 6.27
R YLK Light fraction organic carbon/(mg/g) 0.46 0.22
]S HAR Dissolved organic carbon/ ((peg/g) 153.63 101.36
A Bk Microbial biomass carbon/ ( wg/g) 144.80 54.37
A=W % Microbial biomass nitrogen/ ( wg/g) 12.94 8.89
T W) A& . Microbial biomass carbon/Microbial biomass nitrogen 11.20 6.10

2 FERESR

2.1 0—10 cm 3 CH, HEGE R 221k
Bifi 5 55 FE S A A3, 0—10 em +3E7E R R 28°C FIMIKIE 18°C B335 385 h CH, HEHGHE R R B H P shvh
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Fig.1 Variations of methane emission rates under different treatments with incubation time
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0.01) , RIF 42 1] CH,HEBCHE 2 K HE R = 248 & i
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Fig.2 Total amount of methane emissions under different

5 ( Calamagrostisangustifoia ) 130 CHAEBOE R oment
Q10( Qo fHH 1.90) (A4 B (IR T4 )1 AF 1 X6 g Y307 11

fie £ Y 47 Y b S YT 2 ( Cyoerusmalaccensis ) | JBE B ( Scirpustriqueter ) 25 TR CH, HE I & V8 & SURME (Q (B
G301k 5.23 F14.79) ISR . T Q0 2 W FIZEG 2, AN [R] DXCIUEA [F] 28 LAY 1 b 1 18 CH HRBON iR
JEE AR A 7 F) AR IR
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Table 2 Analysis of the effects of temperature (T), moisture (M) and soil layer (S) on methane emission rates and cumulative emissions

PR A% it 7 ?ﬁfrﬂ i ¥i)5 P P
Dependent variable Variable Sum of squares Mean square

CH, HEHGH % T 18.36 1 18.36 10.96 <0.01
Methane emissions rates M 31.09 2 15.54 9.28 <0.01
S 37.76 1 37.76 22.54 <0.01
TxM 24.15 2 12.08 7.80 <0.01
TS 29.93 1 29.93 19.32 <0.01
MxS 57.89 3 19.30 11.15 <0.01
TXMxS 24.15 2 12.08 7.80 <0.01
CH, R HE i T 827556.22 1 827556.22 65.06 <0.01
Cumulative methane M 1528072.24 1 764036.12 60.06 <0.01
emissions S 1682151.42 1 1682151.42 132.24 <0.01
TxM 1130851.12 2 1130851.12 90.61 <0.01
TS 1375276.66 1 1375276.66 220.39 <0.01
MxS 2642742.67 3 880914.22 57.07 <0.01
TXMxS 1130851.11 2 565425.56 90.61 <0.01

AR ,0—10 em 3R K A0 TR T (305 B B0 (1,78 F13.26) 75T 10—30 em 14 (1.03 F11.08) , HAE
SRR G FRBTEL,0—10 em 13 Q  fEIE TR ETH T8 55 0, MK R AR BER LA K 2 em f i, H 10—30
em TIEXEFIFAYIE (K 3) , 0—10 em 35 CH, HEHHE 2005 B 28 A 10—30 em 388 07 SR X AT BB
JEH T 0—10 em TSGR K ILIE PR HUBRZE 43, AR 20 A LA | W] P A BB R A e 5 23 ko
F 10—30 em HHE(FR 1), ATHRAL T = (9 BE A 0 T T o5 5 A A - S0 A A Al T i R T xS
Y o At CH, Y HERC S

CH, 7= A 2 A B R B R, KA S i B AR e T CH, 72 A VR Y R B A1) K i sl mT DA £
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Fig. 3  Temperature sensitivity of methane emissions from
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