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Soil CO:2 emission and CH4 uptake in the main
forests of Dinghushan in subtropical China
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Abstract: Soil CO2 emission and CH4 uptake in pine( PF), pine-broadleaf mixed(MF)and monsoon evergreen
broadleaf(MEBF)forests of Dinghushan in subtropical China were estimated in this study. The mean CO; e-
mission rates in MEBF, MF and PF forests during the study period of 2000 to 2001 were (kg CO2-C * hm'! »
d1):18.642.6,20.543. 7 and 17. 81 3. 8, respectively. The mean soil CHy uptake rates were(g CHy-C »
hm! « d1);-5.5+1.8,-3. 3% 1. 6 and -7. 74 1, 8, respectively. Both COz emission and CH, uptake rate exhib-
ited significant seasonal variation and its seasonal pattern varied depending on forests and years. Overall,the
soil COz emission rates in the studied forests showed the highest in summer and the lowest in winter,in con-
trast,the soil CHs uptake rates exhibited the highest in winter and the lowest in summer. No significant differ-

ence was found in soil COz emission rates among these studied forests. The soil CH; uptake rates, however,
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showed the following order: PF>>MEBF>MF,and the difference between PF and MF forest was significant.

The soil CO; emission rates showed a significant negative correlation with CHy emission in MEBF forest during the

monitoring period. The soil CO; emission rates also showed a negative but not significant correlation with CHy up-

take in MF and PF forests during the studied period. MEBF forest was the only forest that its soil CO; emission rates

increased exponentially with soil temperature during the monitoring period of 2000 to 2001.

Key words: CO; emission; CHy uptake; greenhouse gas; global change; subtropical forest
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1 Mk 577

1.1 REHE4ER
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FEFEMAREKR, B S B (Pinus massoniana ; PF)
AR E R R AR (MF) #1 2 XUH 4 8 ot bk
(MEBE)H1i#17. RIPFEMFI HRE FH,112°33
E,23°10' N, BEAHZRESRE, FLHYET
B 1927 mm, P 75% 4 HmE 3~8 A4, 12
~2 A& 6% . FPHYMIBEN 80%., FEXH
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30 cm (F 45 % 4, 1982; Brown %, 1995; Mo %,
1995,2003) , & HEHLAY MBI HR K 1.

£1 SHUDERK BEANEREREAHKLHBAEER CFYE,GHRERDD
Table 1 Soil properties in pine(PF),mixed(MF)and monsoon evergreen broadleaf( MEBF)
forests of Dinghushan in subtropical China(mean,SE in parenthesis)

AL + B % (cm) ENROD £ N(%) BRAELL H A (g/cm?) EKECD
Forest type Soil depth Organic matter Total N C/N P Bulk density Moisture content
O MM PF 0~20 2.73¢0.17) 0.09(0.0D) 16.79(0.94)  4.03(0,02) 1. 41¢0.04) 24.90(1.10)
B MF 0~20 3.45(0. 35) 0.10¢0.01) 18.90(0.97)  3.86(0.02) 1. 30¢0.04) 25.97(0.91)

= M, H2 0~20 5.35(0.58) 0.19¢0.01) 15.91(0.86)  3.79(0.06) 1. 21(0.03) 38.57(1.19)

D3| g (Mo %,2003); 2) B RE SR,

U Cited from reference (Mo et al. ,2003); 2 Monsoon evergreen broadleaf forest(MEBF).
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2000~2001 4E/9 1.4.7 1 10 A4y 80 10~14 B &
K EF 9~10 &, NE A BRI A U SRR &
WEHHREE, TERUNENEZREETR
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PENFARER 10 MR, SEFRZBRE,H
Agilent 4890D S #H & 3% W W & H ¥k &, CO, M
CH, RFEEFL(FID AT, LIS fnES
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ler 48,1994 ; Magill £4,1997) .
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=R LI CO, HEm RN R/AMRFH N7 A
>4 A>1A>10 B, BERY, = FFFRAk L 1%
CO HBMEXENMPBRAEAESZREMAER
AL (A 1),
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2001 EEH+A M. KERIAREE 2), RN
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TE T W W 4E (2000 F1 2001) H, £ 48 CO, HEh
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HBEMELER (p<0.01,E 3) ,HEBTHKMND
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MO L3 CO, Hi 5 £ 5 CH. RS Wik
Fig. 1 Seasonal variations of soil CO; emission and
soil CHy uptake in pine(PF), mixed(MF)and monsoon
evergreen broadleaf (MEBF) forests of Dinghushan
during the period of 2000 to 2001(n=5)
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Fig. 2 Mean soil CO; emission and CH4 uptake in
pine(PF) ; mixed(MF)and monsoon evergreen broadleaf
(MEBF){orests of Dinghushan during the
period of 2000 to 2001(n=20)
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Fig. 3 Relationship of soil CO2 emission and soil
temperature in pine(PF) , mixed(MF)and monsoon
evergreen broadleaf(MEBF)forests of Dinghushan
during the period of 2000 to 2001(n=36)

3 w#

WES G SRR U, 5 0 1L 28 XUH 4% | K L TR 3K
MI R AR 48 CO, HEBHE 3 76 79 4 S 349 5] 5
¥143 51 % (kgCO,-C » hm? - d').18. 6+2.6,20.5
+3.7M17.8+3.8, XLBHRF — LB HFHK
1 3% CO, HEM#E % (30. 1~140. 5 kgCO,-C » hm?
» d')(Castro 25,1993, % = #:4:,1996) , LK F i
7 RIS P ZR AR £ CO, HEME 3R (81. 9 kg-
CO,-C » hm? « dH(RMPRE,1997)., WEILERX,
WM AR R D B 1 58 CH, A9 i
RYHE S 5K (gCH-C « hm? « d'):-5. 5+
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(Fh1E BH ,2000) FIBEAE F K A WL & K 15 CH,
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Fig. 4 Relationship of soil CO; emission and soil CHq
uptake in pine(PF), mixed(MF)and monsoon
evergreen broadleaf(MEBF)forests of Dinghushan
during the period of 2000 to 2001(n=28)
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A (B = 4%, 1996; Fh 9] BH, 2000; Steinkamp
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CZIE* CH, ¥#EH IEX M, 7 10~20 ‘CZ @K
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ERNRMELXR. BT LHEFERKSEREE
H, ML CH, RBGERFAERNAR NS
AL (P BH,2000) . B, B ETIEBE AR
BREMR LB CH RREENFEEHEER. &
KA TROKBERMG N L RO BKHE) RATEE
W fn 8%t CH, Wb,

ERRGERERH, ZARERI L3 CO, Hi
EREZWAAE B3 L% CH, HRUGERAEFE
ENEH(GRMASZERE SR >BRHA, B
LEMMEREMRZIEHEREFHRYEF LS
FEK¥,p<0.05, 8 2). LREMMLE CH, H%
O R B B SR T BE S K LUR 2 BIAR T 2 #
FAEXF AR T HH % (Brown %,1995; Mo 4%,
1995,2003), # z 4% (1996) Xt — B4 AR FST
B RER B, X ZR KR 2 W R A B T ok R R B B
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