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Abstract; Forest soil plays an important role in atmospheric methane uptake, the rate of which is affected by soil water
content and precipitation change. In this study, we excluded precipitation by 20% and 60% in a Cunninghamia lanceolate
plantation to analyze how precipitation reduction affects soil methane uptake in subtropical China. The results showed that
soil water content changed significantly in precipitation exclusion treatments, with an annual mean value of 18.87%, 23
89% , and 28.33% in 60% precipitation exclusion, 20% precipitation exclusion, and control treatments, respectively. We
also found V,,, had strong and substantial fluctuations in the study year, with the highest rate hit in August ( control 75 pg

2 -1

“h™") and the minimum in February (control 10.93 wg m™ h™"). Annual flux of soil CH, uptake was 2.48 kg hm™ a™" in
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the control treatment, and increased by 44% and 19% in the 60% and 20% precipitation exclusion treatments,
respectively. Precipitation exclusion may also alter the relationship of V,, and environmental factors. We found a negative
correlation between V,,, and soil water content (P=0.001), and a weak relationship between V_,, and soil temperature in
the control treatment. However, the relationship between V., and soil temperature became stronger after precipitation
exclusion (P=0.006 at 60% precipitation exclusion and P =0.034 at 20% precipitation exclusion) , and no significant
correlation was found between V,,, and soil water content in both precipitation exclusion treatments. Our results suggest that
precipitation decline may not only increase soil methane uptake in subtropical forests with global climate change in the
future, but it may also change the main determining environmental factor of soil methane uptake rate from soil water content

to soil temperature.
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Fig.1 Mean monthly precipitation and mean monthly temperature in experimental fields

F1 EARAIRTEELER(0—20 cm)

Table 1 Soil physical and chemical properties in Cunninghamia lanceolate plantation (0—20 cm)

RN AR RN T
i H Cunninghamia i H Cunninghamia
Item lanceolate Item lanceolate

plantation plantation

ZH Bulk density /(g/cm®) 1.20 IKARA & Hydrolyze N content /( mg/kg) 93.00
F AP Soil organic carbon /(g/kg) 29.00 B & i Available P content /( mg/kg) 2.47
AEPHIE Y Litterfall /(thm™2 a™') 4.63 ki & Sand content /% 19.92
pH 5.60 ¥k & Silt content /% 55.78
4R A Total N content /(g/kg) 0.80 Fiki A& Clay content /% 24.30
% Total P content /( g/kg) 0.40

2 WARFE

2.1 SR

2010 4F- 9 HFERZ AR N TR 5E REHLIT 08 B0 9 A5 BE 3 1) W7 At AS P 254 FEAR— 0 5 mx
5 mEEHL, TEE KD 60% MK K 20% FINT IR 3 AR AR AL B A b B 3 AN BT IR
ﬂ[ﬂ:

R K /0 609% AbHEL . FEARE ST b 1.5 m ABZE 0L 10 B 0.2 m( EAR) x5 m (K 4 [Vl R 375 B B8R, B
B Z [T TR B 0.3 m, W 1 & BB AR BRI , BRI A RN 60 em LABH IR 25 X AR AR TETEA

REIK IS 209% 40 FR . FEREHBHBTET | 1.5 m AbZEH 10 B 0.1 m (ELAR) x5 m (1) By TS IR 25 B R
R SRR 22 [RTTRT A 0.4 m, Hofl iS5 | 1A 234 1R
22 MESCRES b

FAREAT T 3 ANFRSAE , SAE 2 PR 4R, — 3402t PVC B (1542 20 em | /&5 10 em) 4L IS
JAE | 55— A0 A B T R A [ 45 R TR ( TR 14 10 em, JIETP B4R 20 em, 5 20 cm) , T 2010 49 H &=
2011 4F 9 H AR AU 2 YK, S ARIER B R AT BEHE I H - YA, WL B 8] [ 2 #E 9.00—11.00 47, JEEEETF
2010 4 8 F %% Ji B 8 A3y, B0 ORI Ao TOURES JIS AR e € 55 i e PV C BBl 35 L% 35, FH 30 mL A3 S 4%
43 BI7E 0 min 10 min 20 min 30 min B} SRS 20 mL B ARFE f, FF 5 7 B RS2 86 2 H AR 1Y GC—
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Fig 2 Effect of precipitation change on soil methane uptake rate
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Table 2 Annual soil CH, oxidation of tree plantations in China

“hil . M TR e B ik
Climatic zone Site Forest type precipitation/mm (ke hm? a ) References
ki KELW V8] - 2T A 700 4.27 [15]
Temperate zone KHELW £ FTR A 700 1.3 [25]
AR LAY NIV N 600 6.85 [26]
AR AR 600 6.20 [26]
RIE % THHM M 1490 1.31 [16]
Subtropical zone T BAZHR 2175 3.93 [27]
S )X UN N 1927 2.81 [28]
O o A 1700 3.41 [29]
BT T FER F 1390.5 1.95 [30]
pE LA FAM 1466 2.48 ABHFE
oty PEXLRR AN B 1557 3.8 [31]
Tropical zone P XU 4 AR 1493 0.49 [18]
4.3 -F IR A A 7K e 9 R A B .
SR B IR K 4 45 ) R EL S 0 3 . o005t 51501
P R R R SRR S B AR Y i BT AT cL m Ifjjg-?gll

TR CH, 7= A A A o i) i 4 36 0L, 2 i i A
CH, 7= FE A 8 ), DA T Xof - 488 CHL, 3 it 7 A2 AN [F)
s

e o3 57025 S 9 O 2K R B 10°4%,
B 7K Y AR M) T S U R e A L S TR I, B

3 R A
Annual soil CH, flux/(kg hm2 a™)
o
I

H e B Ak B T A, TS 21 v, Y L TR AR AR o | , n | |
BFTAL, 5K P SEAL R T 0%, 81T @ we a0 0 e w0
e AL 32232 7K A B BRI, (Y = 387K o 38 s LB R A Mean annual precipitation/mm
20%—60% 2 [A] i}, 338 I Jorg W 1A 0] 32 28] HC Al PR 2% 18 928 E6 FARERBEEERSEKBHELLESR

HlL S ARBFIE R BEIK IS 209% F1 60% )5 + 35 KB Fig.6  Relationship between mean annual soil CH, flux and
AR T 15.67% M1 33.4% , HAEF ANFEIL WA F precipitation in China
AU X B 5 K BRAZ ARBRBE K I3 2D 509 b 3 438 5
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P T 7K 4356 PR o R AT 4 2 i 2 TR, 24K e 1 A B o PR BsF S B 30 ) g i I 5 A5 W LA AR
I AN R S M E e R P o W ACSE 5 A K R O OG  (H SR B G Y (A B g A Ok T K
Voo A7 B R, 5 BRI R SR ARSI E] VY RS T R ARG VSR
JERMEAR 2 (P>0.05)  (EEAIE KA G |, 5 TR EE B IEAR SR (P<0.05) o X AT AEE TR K s /D
Ji g SR A R T2 A b i H B A AU ) B R, AT RE S S H e S T R AL T IS
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