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Effects of seedlings in pots on soil greenhouse
gases emission during incubation
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Abstract; Based on 65 days indoor incubation, potential emissions of three greenhouse gases COz ,CHs ,and N2 O from
pot soils which were under Acmera acuminatisima , Schima superba and Cryptocarya concinna seedling and caught in
acid rain for 42 months were studied. It was found that soil emission of COz under A. acuminatisima was significantly
higher than that under S. superba and C. concinna. Soil uptake of CHs under A. acuminatisima and C, concinn was
significantly higher than that under S. superba. No statistics on species effect had been detected for NoO emis-
sion, The analysis showed that the species differences on soil emission of CO2 and soil uptake of CHj did not
completely come from the soil properties. And why there were no species differences on N2 O emission was

complicated.
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+1# CO,.CH,.N.O By W K H K ZHF £+
BAMFERFELBEEE . BK BEESRE. R
FRMEEWH ., T IREYEE . D ERARFESIRASE
HERFRENEWE. AYENIRERERXYE
EHRHBEERFSAR . WEASERMERZ—. B
AHHRAEAAFHEERE T L] CO, .CH,.N:O
HBHEEBRKRER B H,2004; B ERE, 2003;
BITHA 4, 2006) . R, AXEEEEMW LE CO,.
CH, .N, O #8948 B LA B #1189 BF 9 I 4R 2 4t
H. ARESAFORFXTHET LRBRE.F5S
ROEBHMEBENAAESTHERXETARRGER
(Finzi %,1998a,b) , RAM A XA FEH#H X L BB =
SEHBE W EAIRBRBLS. FXHERL
BIEFROFTE  RERRTH EARMRFHESE
AR+ BB =S & CO,.CH, . N,O ¥ 7EH B &
ER, TG AR = < A HE B 5 MLl
Rita%,

1 #M¥57%

1.1 SRR MHER

REEFFAEERTAW LB AR X A12°
34' E,23°10' NO 4T, XX AR 1 145 hm’, BT
W ERSE, FEHKE 210 C,FELHMEXF
BEN 80X, FYHHEWEN 1 927.3 mm, FRE
HE4~I ANWNE,I0~KRE3AHNEE. &Y
AQ A #RA T MY KESHNR 12.6 C
M 28.0 CCEBEMNE,1982), +MAFFAHG.F
ESHMNBE. PRE NEMAXDELTM
BoFEITREMIFORENOE (L& EF,
1982), ARRBFIBHY LW EHIRASHT
B IX A B3 R R I bR, 3 R SR A AR AT 4R
(&% %,1982),
L2 tHRMGBEE R MLE

EFRNFFEMRIZR0~10 cm 3%, BEH
3, FRI 6 kg A, I3k 60 . EBRAMRITEK/
AHE B T AR (Schima superba) R EFH(Cryp-
tocarya concinna) | i Bk (Acmera acuminatisima)
YE.BREZINRAP. S84 1 K. YHRE
B &E20ZATRR, REBHUABH 4805 4K
BEESYVHEmE.

BRHRMHEE IS5 RRBIAKRILEH R
R BT (pH fH 4> %120 4. 40.4. 00,3, 52,3. 05)

HEKEZFHLE. S 1 K, BRHKERN 800
mL, ¥ FSWLBEERFEREMBREBERRR
o, BB A H, SO, : HNO;=1:1 MR AR A
EomI A . WRpESti#EST 4210,

1.3 TIE BN

TRAMBEWMTE 42 MALE A LHERA
B £ 49 400 g, BA B E P AR R A %
AR, 2 mm 0. SIFEOREE RS RFL, —
HRTHELREER ASA. WM LT
F.F—GRTHFLE o HE.AVIKMLEAN
E. BE—1NLE,

BT L3R 60 g AR/, FIZRIBK
RYLWAO S KEA D TIRWBEMFF KR 60%.,
(LR /NERM—%% 10 mL ZZEAKN/NEKRE
B A 1200 mL (EBRPVC HED S+, AEs
HESRO,FAREERR, URIEEHAES. ¥
KE/PNERBEARBRIERA LR S KELER
E. BEREHEE  ZARBE2 CELFNREE
Bk, ANASANEMMENTAH. SHANES
A FERR AR 60 g JLFEZRM 10 mL ZEIEKH
NERE—A. FEEFHE 5.12,20,30,45.65 d
AERBRENSAEH RS BB EHRS
ELUMEEHRABZESAENERE. BWHRSE
FFATFF R L, FIBH T AR T E A EH RS
2h, UREEMBRAN KK SHAREXH. B
e, B EER  HIB SRt —#.

L4 ERSH

+HE R A 0. 02 mol/L KMnO, &btk
B E (Weil %,2003), AR WHAKA 2 mol -
LS AR AW A% WM E (Anderson %,
1989). + 3 pH & 1 mol - L'E|ALFBR Ok L
kX2.5: DEHpHEHNE. LBAVNBREE
BRI ME AL (GB 7857-8DWiE ., TS
FAEHMEBFREGB7173-8DME .

HEMH CO, .CH, #IN,O WERBI#*OK
HP4890D SARM X W & . HNBEL P EM¥BK
REYVERATEFBEARALERE, TR EX=
#MRE. CO, f1 CH, # W4 X S a5 F A I 28
(FID) , % 3 45 1 43 B K A998 BF 43 51 & 200 “C #0155
T, BN RAES, WHEN 30 mL/min; N, O 41
BAHETHERNBZECD), RMBMAHEME
B4y 330 CHI 55 C, B NWARS  REHD
27 mL/min, MG 24 h Al ER. EEEFR
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27 %

FHRERETAEMRPSENRER NERY
B S AR MR A YR B . BN A R B
RS &K, FIAESRIL 105 CHHENEARE.
1.5 it o

Fi SPSS11 KA #HATH XN MBRR T &
(ANOVAY S iT 487, R & i LSD =X Games-How-
ell FERRBZKRIEZEHBEFmBRAK
BEAFMNBRMARMMEOERDEE.

2 HER54HM

2.1 AESHEHEMA R T MER
ARSE MR R LR, I pH EHAK AE
BERABEMZRGR D . MHEMAN LR pHE
BERTP<0.0MEEHEMMEREREN L
B EER AN . HSAME RS BN RMEA
AR LB EEMTF P<<0. 05) Rl ¥ WDk A HRE

FENLE, TENESASEMRALAZIR
WEm, TEEEHANSREZFUHZRRAFET
FEMASHERREREN LA . X8 RE
ZREHE , ETAELMHEE SN ERER
EEREE R HRE, AT iRk AL
B
22 EFUEBPARAESHHEMHENRAE T ] CO, HiRH
=R

EEFRLEP HEARYHFHEN LR CO,
HEBE R EA LA RNERERR TRY
BEHRE D, EEES.TAMEREREN L
WMEAH S5 dOSE 1 WA W F I HEB R R 4 51 H
1.306,1.051 #1 0.936 mg C » kg’ F++ - 47,15 3|
BIREISE 46~65 X (5F 6 WIAR) , B HE s R
414 0.141.0.121 #1 0. 118 mg C - kg? F + -
d',BiEHZiR 8~9 f&. CO, HEBCH b 3% 3% i
[ B EA T RS, RB T LRI B HBENY

F1 MEFRAHEHEORIA TN pH ENHR . AERR

Table 1 pH value, carbon and nitrogen characteristics in soil under different seedling species

B LB . R HYA =
g"ﬁitt S ;Hvﬁ:e Active C Organic C (NHf K EI) ¢ N(fakl‘fl ) Available N Total N C/N
P P (mg - kg!) % mg * kg me * kg (mg-kg) (%)
W Bt Acmera acu- 3.11b 1015.4 a 2.81a 3.30 a 2.80 a 6.10 ab 0.137 a 20.62 a
minatisima (0.12) (81.0) €0.33) (2.86) (1.92) (2.89 €0.013) (2.32)
W K Schima superba 3.26 a 810.4 b 1.64 b 3.01 a 1.55b 4.56 b 0.092 b 18.65 a
€0.17) (570. 1) (0. 35) (1.3D) €0.79) (1. 40) (0. 028) (4.76)
HEBEF R Crypto- 3.15b 1040.0 a 2.75 a 3.77 a 3.52a 7.29 a 0.136a 20.36 a
carya concinna (0.13) (80.4) (0.29) @2.71) (1.90) (3.52) €0.014) (2.55)
SE- 1) Mean 3.17 955.3 2.40 3.36 2.62 5.98 0.122 19. 87
€0.16) (126.6) (0.63) (2.38) (1. 80) (2.93) (0. 028) (3.45)

#: A—FIRCARFEILEREE (P<0.05),HHFRAFRAILERAEE B EANIRESL.

Note: Values in the same column followed by different lowercase letters mean significant differences (P<C0. 05), and that followed by same

lowercase letters mean no differences. Data in parentheses mean S. E.

BEE SR HFTTR D .

IR AP, FE H P 3R CO, HEBmE
EXBHEBRXERTE 6~12 Xg/MNFREFTAN L
B HERERGA BRERER/NMNE D, BRTHES
6~12 R 46~65 KX+ 1% CO, HiBERERR 4
HMERAFESEE R ES 0~30 XK CO, HE
TR R AR R AR IR B XM (P<0. 0B F
FAMBRERE, WP 31~45 XFE Y sk
AW T EBEENCP<0.05)ETFrEXREELSER
TR, S dREF.AENEER . TARNERESE
B+ CO, EHHBEESHIN 28.20.23. 91 F0
21.00mg C- kg T+, FhiE Y 4k LT CO, B
FHR B —BHBEN(P<0.05) kK FRHERESHE

AP R REREME R LR (P<<0.05) (B 1), X
VLHAREA R Y F K H IR CO, HB AR, Fil
HEBILRERREREMT AN LEEAS B
CO;.
23RFEBRPAFASHHMAMNR LT IN CH, HiH
ER

BREdBEP,. AR AN LR CH, H
TBCEE B 3 SR A [ AR (k2 (B 2) e 3SR R4 5 d
THEB (RSO ER B AR (Y HH . AMERERE
43518-1.195.-0. 370 Fi-1. 540 pg « kg F 4 - d?),
ZJE A (R WO B R ZE /D, Bl FHRE 21~30
KERNEHH FHEEER. TARNERERAEN L
R CH, Hefrai 2435k 0. 301.,0. 223 F0 0. 276 pg -
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kg' T+ - o', BlJE XEE R SHERG BB .
FEAFRRPELG YK LR CH, HERERE
BRBYVN=ABUER BB AU, FEAAKN -
¥ CH, M KB/, HEEREREN L RE
et B ok, T R AR B MR B £ MR B R R E 2
/8], BFERMET ARG H AR RN LIRZE

14 r
1.2 r
1.0
0.8 F
0.6 |
0.4 F
0.2 F

COHEMUR R C02 emission
(mgC.kg™' dry soil.d™")

0.0
5 12 20 30 45 65
12 FBHE Period of incubation(d)

EEEHERP<0.02)(F 2). MERKSH=/1E
B E B, BRKX/NMNIREREZN BILFAFEESR
WEER, VIS 31~45 R, MG RSN E
B LR AAEZR S EH(P<0.03), 65 d KIEHE,
PN AIARMAREREMN L CH, RRHE
S B4 3 H-12. 012.-0. 819 F1-15. 360 pg « kg' F

§ op o
=25 24
HEfo
ZES s
Xpror o
°Sv e st & —-X- - RREFE
S E
E 0
(&)

5 12 20 30 45 65
32750418 Period of incubation (d)

1 EFIBPHEARSEFRN L] CO, HBERMRAH B E N EL

Fig.1 CQO: emission and cumulative release from soils under different species seedling during incubation

5 12 204" 30 T 65

10 F SRR SERE'E

<o,/ E— Y
15 F >é' — -X—- RRWFEL

CHeHERUH S CHe emission
(ng.kg' dry soil.d™"

-2.0 -
323ER} 8 Period of incubation(d)

CHa RERHEH B

0 3

3 -\J'_'
© -3} EREL SRS E 1
Y
5= o —.— K
1 -6 X —-X-- REERE
2 O e N

o ~ Y . .~

- o | X, g V.
0 7, -12 WOkl °
= X N, T
% e -15 F %~ X- - oy
3 2
E ™ -18
(&)

5 12 20 30 45 65
13 R1E) Period of incubatin (d)

2 BB HIEARRL B 5 CH, B EEM RBHR RN AL

Fig. 2 CHy emission and cumulative release from soils under different species seedling during incubation

T A A LA CH, EBRHHEGHEFO—F
BERTHEZEERTEMY SO 18 (P<0.05)
(FE 2), XULHAMHEAREYFHHEM L] CH, M
AR, M R R ERE AT AT R
okt %t CH, ARk,
241EFE B RS EM AR H LI NOHM
=R

MREEER.FANERERTEMN LT NOH
BERERA 5 d B K, 45k 0. 329.0. 209
0.234 mg - kg' T+ - &', fEEFEEHELK,N,O
HeHOE R B3 T 0, B 46~65d SLHERE R 4 51 T HE
2] 0.057.0.033 #1 0. 054 mg » kg’ F+ - d*, 481K
B SdEER 1/4~1/6(F 3)., HP, M E HBk
BT NO HEBCE R SRR, HAES 6~12

REEERE 0~5 d HEB R KA 1/23, T 258 31~
S AdHERX EAF0.302 mg+ kg' T+ - &, 55K
MSdEEREE. MAMTANERESEN L
BN, O HEBCER B EER/ANE 3),

XFF N O BHER ZEB AN S B P (RS 6~
2RI, MEEHEN L RERER—-HRER
K, MAEGARMERERTEN LR N,O s HE#E
RMEZEEH KD, B=FIE N,O WHEBERIBRRE
ESET B ERHEP>0.05) (E 3), 65dHESH,
i E B AR MR EREN L N,O RRHE
BEESH 7.815.4.390 M 3.97l mg - kg F+,=
EE N, O RTBHH B AR FELE T LHERYE
(P>0.05)CHE 3>, AT, M FpXF 13 N, O 89 HE B #
MABAE . AL IE LR NO MR EE
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27 %

RORATER. (LORMEEFEGERAHR; (D%
AR pH ESEBRELAEIE W, MNP ER KT
BMENER. BEES, 7 6~12 df121~30 d #
H=fRA LB N.OHREENERAREH KT
200% ,7F 46~65 d KT 100% , ifij EL7E &5 A iF B i b
B L NO HREENER R ERBIRK,

3 Wik

EXET.FEE EN AN RRERES
B FR 1 R B TR R R A, 2 AR R B AR
PRFIALEE, RO T —BRYSE IR 44, IR BE Y B A0 58

K&, Ht, pEEAFEDH LY L RAEERIE
PREFSEHEMNERRBETHYFHEN L REBE
SEBEHREHNER. BRIRS, RN
B CO, .CH, .N.O FRESHE—RF - B4
YMESHRE R, I CO, M4 L F 22 L 8uA
Y43k 1 3 b B B L4 7= 4 ) (Lavelle %,2001),
TRHB SRR CH, EES - E-HARESF KA
AL B TG 3 B AR (T 4 # %, 2002,2003) ,N, O F
BRI T304 Y MW 46 Fn 3 463 #2 (Houghton 4§,
1996)., Hit, TMBESEBEHRNERELR
B R R L IRERNE R, AR L E D E
TR S PR T R R SR HER RIS R .

[RRS IR T ¢ —8—&K o 8 ...o0-- Wi .0
§ = 0.35 r ° — -X— - REEEHE = = BA -O"-
2% 030 F R m"s: 6 b =—-X--rRxmmz
% T 025 | - K ® e 'é
@ 0.20 | X "\ ® 3
< \ K E > 4
Zz > b . G X
» 0.15 | s . B °
# <R ", g 9
® 7, 0.10 \.\ . &> ,
Egoosy N NkeE FE
S £ 0.00 . . st 2% o
=
-0.05 * 4 12 20 30 45 65 e 5 12 20 30 45 65
1E 2R} E Period of incubation(d) 1555038 Period of incubation(d)
E 3 SR PHEARSEHERN LE NO HiBR BN R RARENEL
Fig.3 NzO emission and cumulative release from soils under different species seedling during incubation
F2 IRERSEESEHERNRAHHEAAXRY (0=60)
Table 2 Correlation coefficient between soil properties and emission as
well as cumulative release of greenhouse gases (n=60)
SEHRIE R SEkFE  pHE A Lk o C/N NH;*-N NO;*-N R & ¥ Pk
Gases emission index Gas species pH value Organic C Total N 4 3 Available N Active C
5 1~5 R HE i 3 C:0 0.186 0.314* 0.190 0.238 -0.391* -0.192 -0.432** 0. 205
Emission rate during CHy -0.204 -0.568** -0.420** -0.284* 0.313* -0.599** -0.102 -0.605*
the first 5 d N O -0. 082 0.272* 0.217 0.090 -0, 043 -0.263* -0. 202 0.254
3% 65 d W RS C: 0 0.014 0.270* 0.197 0.169  -0.311* -0.262 -0.411** 0,097
Cumulative amount during CH, -0,287* -0.461** -0.345** -0.215 0.409*  -0.648** -0.052 —0.524*
65 d incubation Nz O -0, 383* 0. 057 0.129 0.113 0.262 -0, 390" * -0.042 -0. 006

* AR %(P<0.05),*" Rtk 8 ¥(P<0.01),

* Significant diffierences at 0. 05 level, * * Significant diffierences at 0. 01 level.

BHEAN, LREKNLR S B ERSE
REES ARG CO, HiBGEE M /L (FH g%,
2004) . X SEHK S LR RAEMH RO RS, CO,
BT 5 d e R 65 d W RIRHW B EF KRS
BEEEMX SESRNEARASERERMX.
R ABEIE A H WP 13 CO, HEBOR TR
HEAMAREREN L RE D . UFAEELA
R1IFHLRERGAMRE. BoHMHEE BN L

BREVKSBEEER TAEGAN LB, A5MHHEE
REREN TEEAZR Y B K L IRE A
FTROUHEMETANEREREN LRREER.
XRESHFHSHE L BMEYREARNERE X,
Giardina 00D R XA, REHH LERETER
Fixh B, AR TR ER IR ERNER/
WE L, SEMHA L EBHNRE TAG LK.
T3 CH, M 5% CH, SR && R
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FF7E (Chan %£,2000), 3% CH, BB EW I BHL
&, BFEARERAN LB pHEZK T A REL
BERBEEWN pH #, % 6. 9~17. 2(Wang %,
1993), Eitt, WU R I E. BARACH AT 5 d
RHEBCER M 65 d W RRHEREB S L EANK. 2
A BSEAFHRSBEEEAHX, SESASEE
EFEHXEG2),BRMEEEMEREREN L
3% CH, Rtk FRET AN LA 2D BAREHEER
1T RERBIAZLHNRRE. XTRRELERHS
WAV REHBRNERA X,

NOFEXRBETFHAMEWHAEMEYIE
(Houghton %,1996) , it B AR Z 3 + 3% pH. HF L
BAERA 2ASLBERNER. HXIWER,
N.O i 5 d BHERE R 65 d B RRHHNE SWHE
RAEBEERMHEL S dWHEHERSHIKSE
BEIEMR,65 d WRBRHEHNE S L% pH BE KA
XE&2), HEXAWERMER 1 PHIBERMER
5HAHERMERERESERIET LEN,O
HER B HREH A —B, BT EEEREE
WAL E R AR IE T £ NO He sy A ML
. XEARWLE NOHHRNER 2R .

PLEAH R AR R R R FE L5
BESERKRHEBZE R SR E SEYE W L5
AUBRMASERERN, A 5HENBENMEY
R RS REHE.
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