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CH, and N,O Fluxes from Soil Surface of 2 Land
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Abstract: The CH, and N,0O fluxes from soil surface of different land use in a hilly area of South China were
examined from 2004 —03 -30 to 2005 —-07 -27. CH, and N,O fluxes were measured with closed static chamber and
a modified gas chromatograph (HP5890 II ) in situ in two different land-use types: plantation mainly composed of
Pinus massoniana and orchard of Dimocarpus longan, respectively. There were two sets of plots at both sites
respectively: ones were covered with litters on the surface soil and the others without litters. The annual average
CH, fluxes from plot with litters were —3.41 = 0.3 kg CH, hm”a" in the pine plantation and - 3.24 *
044 kg CH, hm”a” in the orchard; annual average N,O fluxes were 4.57 £0.50 kg N,O-N hm”a” and 11.99 =+
0.67 kg NJO-N hm?a’, respectively. The annual average CH, fluxes from plot without litters were —2.98 =+
0.44 kg CH, hm®a” in the pine plantation and -1.93 £0.53 kg CH, hm®a" in the orchard; annual average N,O
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fluxes were 3.12 £0.28 kg NJO-N hm?a” and 9.42 +0.56 kg N,O-N hm?a’, respectively. N,O fluxes from soil
surface were closely related to the types of land use. They were significantly higher from orchard than those from
pine plantation (P <0.01). CH, absorptions were higher in dry season (October ~ March) and lower in rainy
season (April ~ September). N,O fluxes were higher in rainy season and lower in dry season. The results indicated
that CH,and N,O fluxes from soil surface were affected by soil water content more than temperature. CH,
absorptions were affected little by litter removal. The litter decomposition accounted for 31.71% and 21.40% of
the total NO emissions from the pine plantation and from orchard soil surface, respectively. The result also
indicated that there was a dominant driving effect of precipitation on the N,O flux from soil surface in rainy
season.
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Table 1 Soil characteristics of pine plantation and orchard in Heshan

IhRRRABR |

Pine plantation Orchard
3454 Soil texture!'S] WKL W Bkt

Sandy clay loam Sandy clay loam
T 545 LAk Soil organic C (g Cyy kg dry soiD)!” 11.89 13 .40
13854 M9t Soil microbe C (mg Copio (100 g)! dry soil)!'”! 29.68 4779
+ 5787 Bulk density (g cm™)! 1.11 0.99
4+ Total nitrogen (g kg™!)!® 1.19 149

C : N[
I KK B Maximum water capacity (em® H,Ocm™ soil x 100)1¢!
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Table 2 Annual average CH, flux from soil surface in different land use

Fkei R CH, flux (mg m?h™)

Trfftifent FEARSL SPIE iz FRAER AR AR
Sampling Mean SD SE Variation range
L EHABK Pine plantation (S +L) 96 -0.039 0.044 0.004 -0.142 ~0.076
LA Pine plantation (S) 96 -0.034 0.046 0.005 -0.180 ~0.069
5@ Orchard (S+L) 100 -0.037 0.052 0.005 -0.174 ~0.144
bt Orchard (S) 100 -0.022 0.057 0.006 -0.166 ~0.147

S+L: 13 + %Y Soil + Litter; S: TIEGHERIIIEHY) Soil without litter

3 Sn T NO SR HEBOE B IEE,
UL S EMAMFIRE H R KRN Wik, D2
PABE NO M LTSRN -0.059 ~0.616 mg m*h*;
B N,O 728 4LFE 2 0.020 ~ 0.734 mg m”h?,
FRIE I A N,O & P EH AR 1 D B
FRE S HEYFH L ENO FEEDHI N 457 +

0.50 F111.99 £0.67 kg N,O-N hm?a™ ; R EY
T N,O W& 4058 3.12 £0.28 F19.42 =
056 kg NJO-N hm®a", TitH LI EYE =,
3 NO EEMRRDEMMKA ., & Bk, R
NO Vg S L EMKERBEP<001),

®3 FAELBFAAX TR NO HEHEE

Table 3 Annual average N,0 flux from soil surface in different land use

HALWEGE & N,O flux (mg m?h™)

Trfaj,:tfent RS WHE B FrAfEER A
Sampling Mean SD SE Variation range
ThEAAHK Pine plantation (S +1L) 106 0.082 0.088 0.009 -0.017 ~0.616
I EFRHK Pine plantation (S) 106 0.056 0.056 0.005 -0.059 ~0370
3b# Orchard (S +L) 110 0215 0.130 0.012 0.032 ~0.734
$bd Orchard (S) 110 0.169 0.107 0.010 0.020 ~0.509

S+L: +-3 + 9% Soil + Litter; S: T I%Y) Soil without litter

2.2 1% CH,FANO BEWFEFTHK
HFE CH, M NO BENFHAMERSEE

LT KR BIFA (K 1.8 2 FIlE 3), DEM
MAILR B 3% CH BB AR shan AU, AR
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Fig. 1 Seasonal variations of soil temperature at a depth of 5 ¢cm, soil surface temperature,
air temperature and soil water content in the pine plantation and in the orchard
&: T 5 cm TS Soil temperature at a depth of 5 cm; M: MR BE Soil surface temperature;
A: KJR Air temperature; x : T35 /K& Soil water content; S+L: -3 + JH#%4%) Soil + Litter.
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Fig. 2 Seasonal variation of CH, flux in the pine plantation and orchard
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Fig. 3 Seasonal variation of N,O flux under two treatments in the pine plantation and in the orchard

— A4 PEY B S Plot with litter; ------ TP %Y B 1 Plot without litter
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F4 AETHMAEAARTHER CHANOBESHTS om TEAKE T 5 om HEEE MR EENSEHEAXREY
Table 4 Correlation coefficient between soil water content at a depth of 5 cm, soil temperature at a depth of 5 cm,
soil surface temperature , air temperature and CHyand N,O fluxes from soil surface in different land use

4R 4R Sl 2
A TR A Soil water content Soil temperature Soil surface Air temperature
Gas Land use type temp esature
r n r r r n
CH, I, E#RHK Pine plantation (S +L) 0493"" 82 0391°" 0366 0342"" 94
I EEFAK Pine plantation (S) 0438" 82 0350™ 0354"" 0340™ 96
b Orchard (S +L) 0366"" 83 0246" 0212 0.186 100
B2 Orchard (S) 0396"" 83 0.188 0.175 0.140 100
N,O LAk Pine plantation (S +L) 0647" 89 0491 0.554" 0465 105
MM Pine plantation (S) 0328"" 89 0.170 0.188 0.197" 106
5 Orchard (S +L) 0483"" 96 0442"" 0380"" 0443"" 110
$tbé Orchard (S) 0632 95 0.587"" 0602 0.551"" 110

S+L:+4 + %% Soil + Litter; S: HEFHF R YY) Soil without litter; ™™ : P <0.01; :P <0.05; CH,: Pearson correlation; N,O:

Spearman’s rho.
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Fig. 4 Seasonal variation of precipitation from 2004-03-30 to 2005-06-31
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I BARRFIR T Y CH, BB R A B2 R NER,

Borken Fil Beese" [/ 5% % W14 B Solling #H48
B L B REMR (Fagus sy vatica). 7 2 W (Picea abies)F
IERE-B A2 IR AR 7 38 N,O BHA X /),
0.50 ~1.39 kg N,O-N hm?a” Z ], & 5111 {8 H-41
PR 1 EN,O - 19378 £ J2- 3.83 kg N,O-N hm?a™™,
BORH R+ 2 RIETH 3 A A #5417 W
M AE B B & 4> 1 R 436 kg NO-N hm?a’ |
745 kg NO-N hm*a”, 6.89 kg N,O-N hm®a™®,
MEA_EEETT LUE Y, HAL B 3 8 1L T B AR
R N,O T & — B HL iRy i X, T B X
B B T B DX PR T B AR B IR X
FAR TR IX . T N,O A ALVE B =¥ fl%
AL T B R =4, 7= 32 i B ] R PP R AR
AR, XA R B R IR
H%7 . HEEE KRR A8 ORI A R
JEORIL , 3 L 1 520 NH,” Rl NO; 78 1 38 iy 43
A B FX AR My A ot , R e - 3 rh A Ak A
FSICVER , A2 4 N,O MIHER

AR LA X% CH, #1 N,O SBEA R K
IS4 . Chao ZEPSIST AR+ 3 FFIF X F N,O i
BN R R G5 2 H R R R Ak
14 N,O BB E K 11.3 kg N,O-N hm?a™,
56 kg NO-N hm®a’, 45 kg NO-Nhm’a’,
34 kg NO-N hm?®a” . #SILFEH CH, F1 N,O MBiE
SMA1A 491 kg CH, hm®a™ #13.15 kg NJO-Nhm?”a™®"%,
FEHRBER CH, MR , T 58 Bl Al 2 B AR AR CH, 1Y
I, EREH N0 & R E D BMKRED, +
B-RRZMWN O H Z A Y A Y B R W
LEAVEFREN , SRS A R AR
BREWSY X RIFED, REASRL CH, M
NO BHERXTHE/DTHEREERREEHTAH
147 0 A5y = 0 it S 7 S A TR R A
AN 45 R 2T 3 I, 3L AP K 2 5 v R HE R
CH, I N,O HREER, RE NOEEHTHE
FABKA] RE i F AR SR B I 48 22 (e 2 B A
FEAE), TRV S BB, R EME YR
WEGEED.

Borken Fl Beese™ 1B 58 8] CH, E L FH
HEA BT ARE, A K T R T AR R 21 1K, 2%
MR 0 CH, R A B E R, 4 K&
CH, W 5 i 318 hin 2 PR A 3 A /K B R MR A 40 i
FHIEE BT . B AR K R R 4
CH, H W Wi /e B2 2 K, 76 T B U ARAEPY, A 5T
RS A—. DRMBAARE N0 EEEHE
WERTESE, XRFAWERRERS, &2 F %N
RETN i R BT RIR A X, A F T Rk
BRI E B A4 R AU ) o LU AR [ A
THERTZ R N,O e BE I 12 45 SR R W T TR
HTEREE, LEPEKN NO RESB SRR
o

AT, A % 3830 1 o L3484k CH, IR IR 1)
HRMBEA—, —FWEIN R, BEX LRk
CH, MR K, B A4 K2 %80 CH, B AL I TR AR 2
BRI Yy, B 844k CH W RE ) SR E %)
HI%, 1 & B K B IR AR S CH, &
BT, AR IR EEXT 1 44k CH, MY
MR/, T Sitaula 2552 % BUAE B0 B AR AR 43R
BT 1CH 8P A KR CH, ZIL B f77E,
AT B CH, AL 7E-5 ~ 10°C B 32 1R BE AR
AR, FE 10 ~ 20°C B JU) AN B 90 38 w5 2 Wi A8 4 o
ZRPR 1 CH, AL E 5 0 ~ 10°C bR 5L IE L™,
10 ~20°C i 45 Fh + 5873 CH, Wt 60 8 40°Y
TR <10°CH, REEXT CH, AL R K T 7K
3 IREE > 1°C, K43 W Bk B2 B 7, R
AT FY . WS AL TR G, IR
T, ZEI S S P AR 2 R B R AE 20°C AL, B fiite
5 em EEREAMBAE 7C AL 1), Hik
K 43%f 58 CH, AL R B R (R 4).

10 DM HEE N0 i & 5 E B K
SEBFIFEME, LKLY N,O &K
REBERGER . NO BRI =Y ik
YERB =Y, YRR TR
Ay FER ], 1 R Y ok 5 2 I 3
BEREHTT, WEHE NO BRAALFET
BZ 5WNZEHIANE T N,O BRIEHEA XK, 7
WEG—KFEWRE , D EMKRFIR E AR N0
Bl B 3, S BUH A B IR SO . X5 R
17 077 R S B S8 1 2 KUK RT3 AR O
BRI G5 R— B, (H AP ARBA VLI A B B A R 3h
X% . Butterbach-Bahl £ BF 5% 45 5 7R #HF T
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A EREE NO B &, K&k 2 ~3 15,
NOBEIN R B2 M I L G808 B W sg i, LA B 45
SRV B TE By WP B0 B T A 38 NL,O BRI & 1Y
KSR — e BRI R . = AR X R, — T
A REFEIG IN T 158K 43 1 Rl s 2 T 1 3
TRE, ERE A A B LR S — T
X NP AR RN A RSATES, N
AL A AL 40 PR SR T SRR

Price ST R LHA VLR G CH, W fm
T 33% U TES 1L I B AR AR AR [ BRI E Y S
+ BN CH, W8 /N o Borken il Beese™ A A
BLIZ BEHG I =g CH, I, 33 BR P T 9 R PR 53
JE A5 BE DA BH o ZE BT £ R B K 4. TEXTTEE
AR IER I CH, MBS, X EAVLZ )G, CH,
W B, CH, R I 587 ] K 73 & R 3
hn—3k, Bk, AYLE ] e E o AR 5 AR
BN IR K TR T 97 5 NSRS 18
R, SYLAMEPER B, MY L N0
Hemk s 2 2 0 . PRI X #i3R N,O E@E N
e TR E YRR, RS ERY
SR RE P AR S RN RESA
B PR, Z R PR B4k YA CH SAE AL
ARRRAL T S NRY, AR SR RS 5K —iT
FEIBEE W HERBUR , AT i 26 - 438 80 A 0 1 S A
AAVE R, IR 8 8  ZE 3 A 4 o e R N AT
PR ERE YR, R AEYH RN ZEHE
BENREBEYNEEERITE,N ZRHm
I T R A ke, (R R LA AR A S A e AR
AR5 1 NO HEBCE =AM,

FHIR AT BT R IS 1L 5 BAR AR AR [F 138 CH,
WA NO HERZ MR A B KRR, HLHE
ZPIBE R 4 R RP K 9L LR AR
NOHEMA CH, Wi (B FE7EE — Fh S R A R
R, IR P AR G SR S B 4
REBR,NO HEBCE R A CH, MRS % 0] 2 i 2R
PEIEAHR KR . LB G R AT RE RA
], LA L, ZEAR R 4544, NO HERCF CH, K
] A] BEAAH R B A R AR R R BB S — 2
PETEAMFEE TR RMA LR, EFERAM
5o
4 4p

A SL B A B AR PRI [E 3% CH, MIN,O

i T A B, AN TR - R O S 3 CHL,
WAL/, X NLO B EMIEK, b NO HE T
FERT LR, JREDIXHE N0 BRARK
W, A TIREY AL B R CH E B S
AR NO HEF A MNERAE, +
&K BN HER CH, M NO SRR LR BEE R,
WroEid B, #5R N,O 18 B A77E W] i i e T 2K 3h
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