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Abstract: To study the seasonal variation and the influence factors of fluxes of greenhouse gas (CO,, N,0, and CH,)
emissions from the soils of a Fucalyptus urophylla X Eucalyptus grandis plantation and an Acacia mangium plantation, we
conducted 1 year of continuous monitoring of the greenhouse gas fluxes from the two types of forest using a static chamber
and gas chromatography. We found that the soil of both the E. urophylla X E. grandis plantation and the A. mangium
plantation behaved as CO, and N,O sources and CH, sinks. The N,O emission fluxes from the A. mangium plantation soil
were significantly higher (P < 0.01) than those from the E. urophylla X E. grandis plantation soil. There were no significant
differences in the CO, emission fluxes and CH, uptake fluxes between the two forests. The seasonal patterns of greenhouse
gas fluxes from the soils of the two types of forest were similar. The CO, emission fluxes from the soils of the two forests were

single—peak curves, high in the rainy season and lower in the dry season. The uptake fluxes of CH, were single —peak
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curves, high in the dry season and lower in the rainy season. The N,O emission fluxes were higher during the rainy season
than during the dry season, with two peaks in the rainy season. The fluxes of CO, or N, O from the soils had highly
significant (P < 0.01) positive correlations with soil temperature at 5 ¢cm depth. The fluxes of greenhouse gases (CO,, N,
0, and CH,) from the soils had highly significant (P < 0.01) or significant (P < 0.05) positive correlations with soil
water content. The emissions of greenhouse gases from the soils of the E. urophylla X E. grandis plantation and the A.
mangium plantation were 31.014 t/hm’ and 28.782 t/hm’, respectively, and were composed mainly of CO,(98.46%—99.
15%) with a small amount of N,0 and CH,.

Key Words: plantation; greenhouse gas flux; seasonal variation; South China
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Table 1 Physical and chemical properties of soil in two types of plantation

A R K g B
PR Bulk H NH,-N/ NO;-N/ Available Total Total Organic
Plantations density/ P (mg/kg) (mg/kg) phosphorus/ nitrogen/ phosphorus/ carbon/
(g/em?) (mg/kg) (g/'kg) (g/'kg) (g/'kg)
RE#
. 1.27+0.06 4.28+0.02 12.83+3.5 9.55+0.80 2.37+0.39 0.99+0.06 0.33+0.01 16.84+0.92
E. urophyllaXE. grandis
5 A mangium 1.13+£0.05 4.26+0.07 9.97+£1.43 14.81+0.04 2.71+£0.33 0.83+0.27 0.28+0.02 14.47+4.63
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M 2014 4 8 1 22015 4E 7 A 8 H KA, B 0 A IRHEAT , B UCRAERT E] 4 (9:00—11:00am) . RAEHT, 75
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GWP = FCO,+ 25FCH,+ 298FN,0
A, FCO,l COHE S kg; FCH, }y CH, HE B  kg; FN,0 i N,0 HEf s ke,
2.3 ARt
FH Excel 2010 #4347 80 5 AR, FH SPSS 19.0 X HE1 T 04T
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AEIMH 322.66 mg m™> h™', RBE MM HIZR CO, MR 1 FAHARE CO,BRETETL

FT5 SHHEM H PR R A R IR R L PEFS % (P=  Fig.1 Seasonal variation of CO, fluxes from soil in two types
0.094) . FEEHFHAF K CO, F-H4ifi 1 (517.80 mg m ™ of plantation

h™) B3 (P<0.01) =T 5 HAHEAR(452.21 mg m™ h™'),

o AR ZE R CO, i (193.10 mg m ™ h™ ) FER TR EAA(182.11 mg m™ h™") . BEMAL
AHEAR AT 23R CO, M4 B35 (P<0.01) & T 54 AR 402 5221 2.84 1 2.34 1%,
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Fig.2 Seasonal variation of CH, fluxes from soil in two types of plantation
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Fig.3 Seasonal variation of N,O fluxes from soil in two types of plantation
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Table 2 Correlation coefficients of three greenhouse gas fluxes(y) with soil temperature of 5 cm depth(x)

D R W17 o

Plantations Greenhouse gases Correlation equation

R CO,(mgm™h™") y=18.5297¢" 1234~ 0.7291 **

E. urophyllaxE. grandis CHy(pgm™2h™") y=1.9441x-78.8076 0.1071
N,O(pg m™2h™") y=1.3570x—16.0472 0.2364 "

5 A.mangium COy(mgm™2h!) y=22.4937¢0 1132« 0.6629 **
CH,(pgm™2h") y=2.2280x—-86.7345 0.1429
N,O(pgm™2h™h) y=2.5954x-36.5345 0.3997 **

* ,P<0.05; " ,P<0.01
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W TR AL, 3 S K Rt R i R G B — A OGRS TR (3R 3) , BRI
TR CO, Ml N, O 38 5 R+ 465 K I AF7E 1 3 (P<0.01) ZRPEC R (0.371<R*<0.646) , 43 CH, 3@
RS K I (P<0.05) G,

%3 CO,.CH,fAN,O BE(y) 5+EEKE(x) WEAFHE(n=60)
Table3 Correlation coefficients of three greenhouse gas fluxes(y) with soil moisture(x) (rn=60)

AL HEA (81515 R

Plantations Greenhouse gases Correlation equation R
JEAER s COy(mg m™2h™1) y=15.1740x+83.5388 0.3714**
E. urophyllaxE. grandis CH,(pgm™h™") y=1.0984x—53.6638 0.1289*
N,O(pgm2h') y=0.9301x-3.0321 0.5578 **
o 5 M A mangium COy(mgm2h') y=12.6257x+138.4148 0.3850 **
CH,(pg m™2h™!) y=2.3345x—64.9913 0.1914**
N,O(pg m™2h™') y=1.8016x-5.6577 0.6461"*

3.3 bR E AR S H

R4 CH, A1 N,O [ GWP, AT LIFS B R L 3 il 2 00 4 A HE i e i 2 B A i == AR 1) DT ko (3R
4) . "L H R E AR Ih 5 A ARG = AR AR AR HE RS o 31.014 1/hm® F1 28.782 v/hm?, B EL A%
ARAEHER S LS 5 A AR 7.76% , P ARAR AL | CO, HERL 5 AL T 48 X B i AR 45 (98.46%—99.15% )
CH, I N,O &b T HAL, N,0 BARHEE ik, (HU2 T GWP 3 m KR A & Hat 1% 05k, Kk,
4 B 1L X R B R A SEUMCHB 3 IR 2= A HE i = 2R T COLHERL,

x4 WHRETERESEHHLE

Table 4 Greenhouse gases emissions from soil in two types of plantation

A kR AR BRI (IR pies
pNiv} Total greenhouse gas missions Total greenhouse gas emissions( GWP) Contribution rate
Plantations CO,/ CHy/ N,0/ C0,-CO,/ CH,-CO,/ N,0-CO,/ Total-CO,/
€O, CH, N,0
(v/hm?) (kg/hm?) (kg/hm?) (/hm?) (/hm?) (v/hm?) (v/hm?)

REEA . 30.750 -2.897 1.130 30.750 -0.070 0.337 31.014 99.15% -0.23% 1.09%
E. urophyllaXE. grandis
(5 AR bR

i - W 28.340 -2.929 1.730 28.340 -0.070 0.516 28.782 98.46% -0.25% 1.79%
A.mangium

4 it 541R

JFE ER N MR B (AR TARES Dy €O, N, O BOHERCH, CH, BT . FE ELAE AR AN 5 (5 A AR
CO, i o 44 52 I FR 2 g 7 AR A BRI, R 2 S i T AR TR 22 (R A 78 S, 0 i i DX T R 2 XU
i, FRTAR I , TR 25 0 e TR o A R A B B 1 A A R AR N R 2 A W s s L RO 3
CH, WG 1 24 2 B 5742 R R I, PIAR AR JC I 25 57 . ARbR ¢ CHL i o 19 g I 2 ke T F e 4 A
20 R RN PS8 MR M2 T AR X P e e A T A R e e — I R AR R T T 7 A R R IR
W R I K - MEE SRR 53—y TR 2 E R SR v AT AR AR RN A A A R
FPIHAE R Y S, BE— 2P R T 5 S, I LR ) W e 7= A B OB, ) 1 F e AL T A0 3 4
MR EO CH, M AR, PRI AR 3 N, O T8 it 24 52 R 25 v 572 2 AR A ML A, 7 2 o B ik
g, ARAREHEN,O EERUE T A BRI A R R A K R R AR T R A U R TR
o B A TR PR T 5 55— D T, AR X IR L ™ di 1 AR S i AL ST PR 0 TR AR A3 T B e, Rk
N,O HEBCRAEF = . Tk, b A AR R N, O dl i R T R E MR, o 5 AR SRR U8 7% ) & R s T
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iR, 55 2 (4 U8 T 0 I 1 R i A0 R s Ak 20 B8 A A7 I Bl A e >

J& R AORT 2 5 A MR R COL M s AN 1 5 om R BN W35 (P<0.01) BYFEEUHI DG . - HEnp- s R
5 R WU ERE RS Q fE 200 3.43 1 3.10, BH i i T HGHF IR (2.08)  BAHF AR AR Y (1.79) ANl #iy
FARFR ) (1.86) , AFRAIG T3 1 X A REACTR SS AR (3.9) FILBREAR Y (4.2) , ) 22 bR 7% 40 (14 10 #Aty
WA YRS AR (3.24) B LT, 1T DA 26 8 AR AR A AU EAR T 26 B, 1 SRARGHIR A S MR T
NTAHK, FEBRASMR B SAE T, T A8 Ah %ot i85 20 B AR AR TMK I - S92 0 5K, Dong 451 T
FEFR,LE 0—30°Cu B P, Aty ZR kb2 CH, TRGHE & 55 2 IE ARG, JoHAE-1—10°C i), & B J& CH, 38
I ESEEP ) AP 3 5 em IR XL CH, 8 A B 500, ARk 138 b B e 4 A 40 1 A
ot A TR A PR A T A T P R IR A 22—38°C T AR ST IIN] | R AR S o A AR M 1y
T EE 433 R 22.66°C 1 23.01°C , LI B 25770 A8 Ak i B8 1 T3l DRIt 8 30 3 0T HEY J6 &40 A7 376 1 5 e A PR
A 5T RS AR 0 N, O 38 i 5 IR 2 AR IE A SESC R Y SR 7 R AR 3 B S At
Fo AL SRR ST b X R R A T AR LA/, RGBS IR] , SR AR 2
AHEARHE N0 B 5 5 em 43870 R 52 B0 25 (0 IEAH O, 33X 1T R 2 A I 3RS 2 XU A i 1)

MR M0 22 A A Bh T Bk 2 5, BT DL 38R B R e 3R CO A S — IR
FIFREEIR T R MR AR e C O, T i A 4 48 35 K B 2 S A S R A G, FE AT,
TR B2 AR AR/ , 2R RN 2 0 S BV e T LI s R A 245 P 30 AR S o TR AR
SR T RPN BB SRR CH il B R EA G, X A28 R 5 IR AT A3 ZR AR A T 5%
HH—E ) AR X ZR A 22 A0 - HEE A T A IR A 3 U R EU R CHL R, MAHSE R B0
VA, RHER XS N,O s g K T R R, AN ,5 AR 7 AP N,O HE R W FIRE RN %
YIMHIE . 5 H M 27 K, FK i 628.13 mm,7 FFEM 24 K, FE/K & 386.34 mm, FN/KH & 8 m A SR,
FIAEAC SR AR FR S SN s BEAN SRR 5 2 TR B %, TR s 8 ad A mT 5 A 3 A AV R s
WY AEAE R AC B = A N, O, FF HLRESD I N,0 VR JF A N, , M (2 ik - HeHE M £ 9 N,0"

R T AT A BT I A e b DN TR 2 3 5 ASARHE R, R AR SO 98 45 5 5 ) P9 AT IR A [R) bR b
TS TEHCE BT T X (R S) o PTUAE AL r X R F AR AN TARFI S (5 AH SN TARI L3R CO, i
SR T T SO AT 2 XU S i bR, BT 300 g T S R AP B TR s bR B N T, 3R A 3 ] AR bk bt 3R
CO, 3 T M T B HHE B0 =, 7R — DX SRR T N Tk, A AF5E R IR 32 TR R s AR CH, 1
W B R T A T E AN T AR FEARB 5T dh th A5 22K E58 , R AOR CH, W ficE B (R T
HAHF AT B 1 RARARE R AR AR, A28 HR AP N AR CH, IR A 2 3 T #GHF AR IS N T4k, 7] R
AR AT T K 3 A e RURE R IA 2 R AIG  EA CH Y 7R TR AR T R B, N T R

£5 EBRNTAZRMRESREMREBEESEEEELE

Table 5 Comparison of greenhouse gas fluxes from forest floor at different locations in China

s S Bk it €O i N0
Location Climaticzone Forest types Age €O fluxes/ CH,fluxes/ N, Oftuxes/
(thm2a™) (kg hm™2a™!) (kg hm™2a™')
PG PR g 23 Pty AR JJEREYN 53.400 -3.687 13.834
TP PR g 212 A BN Tk 22 47.998 -1.497 7.081
TR A 1S WA &SN AR GEIN 41.435 -7.796 7.358
AR L ) &% H AP T 4k 60 21.637 -4.993 4.205
BN AR FRE# AT 6 30.750 -2.897 1.130
PN NI 2% Iy o A EAR 19 28.340 -2.929 1.730
T LI B oK i i) A 60 18.024 -3.580 1.533
BT LI B e Kitd EAR /A 8 50 11.590 -3.116 1.606
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