29 12 Vol 29 Na 12

2009 12 Acta Scientiae C ircun stanthe Dec, 2009
, ; .. 2009 CH, N,0 [J]. ,29(12): 2642- 2650

LuX, MuCC LiW § etal 2009 Emissions of CH, and N, O fian A hus sibirica swanps and the response o hum an disuutbance in the X boxing” an
M ountains [ J]. A cta Scientiae C ircum stan tiag 29( 12): 2642— 2650

CH: N,O

ANELERRY Bk, SRR Tk’

L& Ak b K MF R, % /RIE 150040
2 BRI AT R E A A B, EH 165300

: 2009-03-25 : 2009-06-13 : 2009-09-02
(Alnus sibirica) , - , (2007 2008 )
CH, N,0 , ( 45% ) ,CH, N,0
,2007 CH, N,O L. 03mgm ¢k ! 58 5684gm 3h!, 2008 20 57mg m™* h™' 17 41
Begm 3h !y CH, ,N,0 ) 4%k CH, 597 06 237 05
Bgm 3h ', N,0 3584 114 51Hgm~? h™ ,CH, ,N,0 . CH,
, . CH, .
N,0 CH, N,0 ,
CH, N,0

; ; CHy; N,O;

: 0253-2468 (2009) 12-2642-09 : X171 A

Em issions of CH, and N,O fran Alnus sibirica swamps and the response to
human disturbance in the X inoxing’ anM ountains

LU Xia, MU Changcheng' , LIW anshu, FENG Dengjin, YU Bo’

L College of Forestry Northeast Forestry University, Haibin 150040

2 m igration and Quarantine Bureau ofM ohe C ity, Mohe 165300

Received 25 M arch 2009 received in revised fom 13 June 2009, accepted 2 Septanber 2009

Abstract M ethane (CH,) and nitrous oxide (N,0) emissions fran an A hus sbiriw svanp were studied using a static opaque chanber and gas
chran abgraphy during the grov ing season of 2007 and 2008 i the X koxing anM ountains The effects of cutting ( clear cuttng selective cuttingw ith an
nensity 0f4%% ) on CH, andN,O enisson fran theA lnus svanp were alsomeasured The resuls shoved that themean flixes of CH, and N,O m
2007 were L 03mg m™3 h™ ! and 58 56h g m~? h™!, respectvel; whik those in 2008 were 20 57 mg m™3 h™ ! and 17. 41lg m™3 7!, regpectively
The maxmum CH, fluxes ocarred in the simmer and autunn but therew as no clar seasonal pattem forN,0. ThemeanCH , fluxes due to clear cutting
and selective aittingwere 597. 06 and 237 054 m™3 h™!, and those of N, O were 33 84 and 114 510g m~3 h™ !, respectively The CH, fluxes
decreased due o hedstubances while theN,0 fluix mcreased W ater table levelwas theman factor HrCH, en issbn  but o il tanp erature becane the
lin iting factor when the water level reacied a certain height Low water lkvel and hish soil tenperatires favored N,O em ksion The water level
significan tly contributed to the annual variations ofCH, and N,O enission Changes in soil tenperature and water level resulting fran the distuibances
were the main reason br the differences of CH 4 and N, O fluxes between disturbed and control plots
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1 ( Introduction)
CH, N0 )
Q 72 Hmol* mol'
0. 27Mmot mol ' L 77 HmoP mol ' Q 32
Umotmol '( IPCC, 2007), (H; N0
Cco, 23 296
CO, )
CO, ( Lelieveld etal , 1998). ,
CH:, N,O /
CHs N,O 7006 ~ 90%

(Duxberg et al , 1993), ,
CH, N,O (Moore

etal, 1995 Sadredin etal, 199§ Song etal,
2003), CH,4 CH, 40%
~ 50% (Whitng et al, 1993),
N.O (Regina et al , 1996 s
20064a). , CH,4
, N,O

(Marja etal, 200L Kristina et al, 1996
M artkainen et al , 1995); CH,4

, N,O (Huttunen et al,
2003). ,

CH, N,O

(Bubieret al, 2003; Madonald et al,
1993), ,

1998;

M oore et al ,

CH. ) ;
(Rask etal, 2002
, (H,
Knowles 1990 Jauhianen et al, 2005).
N,O
(AmoHd etal, 20058 2005h s
2006); N,O
( Song et al, 2006 Sommerfeld etal,
1993), N,O 5

, 2003),
(Moore &

s N,O (Regina et al , 1996

Martkamnen et al , 1993), N,O
’ Cl_l4
, N,O
( Zerva et al, 2005)
et al , 1993 Sun et al, 2000) ,

( Dub

CH. N,O (Hutunen et
al, 2003), ,
( , 2004 ,
2006) ( . 2000) (
, 1999 , 2002) ,

CH4 NZO ’
CH, N,O ,
( 45% ) CH, N0
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1 2007 2008
Table I The water table and air tem peraure of A hhus svanp i the , 30m 4 i
g1ow ing season/ 0f 2007 and 2008 — 0 10 20 30m
2007 2008 2007 2008 S00mL
5 - -4.6 - 202 > >
6 -»23 119 259 21 , 1
7 -2.3 -14.5 29 9 239 HP5890
8 - 120 - 131 19 9 206 , CH,
9 -87 -54 14 9 159 (FD) N,0 (ECD)
10 -82 -51 101 12 6
- 145 -10.0 20 1 19 4
CO, CH; N,03 ,
22 MMZE ( , 2003);
(Abs — (5~10 ) CH, N,0
sthirica var hirsute) , 2007 ~ ’ ( . 2004)
2008 >
R ; , 2007 9 ’
45% 2 4 B Gt o
, 3 , 9 ; ’
’ 3 (R esulis)
23 ABRX&E5 4T
50 31 CH, N,O
a X 50 an X 10 an 10 311 CH,EFTANE
an, ) C[—14
0@ (—021~12503mgm *h ')
x 50 an X 50 am, 10 an 2007 2008 CH,
, , ( D), .
1 an , 7 . 2007 8 9
, CH, , 264302mgm_2h_1;
, M8 7 (15 Bmgm *h ') 8
. (59 1Bmgm *h'),
s 50 an X 50 an 5

X 50 an,

2000 6 4 ~10 24 2008 5 14

~10 24 .
, 2008 5

14 ~10 24 ( 4%%

) , 3, 10

d 1 9 00~ 1t 00 60mL

CH, 10320 57mgm *h .
2008 ( 4%% )
CH,
( 2) :
8 9 (53 mgm *h'
3.76mgm *h'), :
CH, Q 60 Q 24



mgm ¢h . ~ 469. 6THg m ¢ h ). 2007
N CH4 N20 ( 3)7
, 2008  CH, 6 8 s (178 34
2007 200 . 199.29 Bgem ™™ h™ '),
(H., , (10.37~ 79. 178gm > h™'); 2008  N,O
9 C[—I4 ) ”
328 1 30k, . 8
(53 26Ugm ¢ h'), ,
N,0O
P e 58 56 17. 4llg m ¢ b ",
o ] 35 o
§> 140.0 il g" 2008 ( 4%% )
‘3’ 120.0 25 E N,O (
&= 1000 =)
g 80.0 ?: g 4, ’
) 60.0 o g s )
= 400 T 6 ,
2 260 05 B o
g 2 , (128 88lg m * b '),
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Fig.1 Seasonal variations of CH, emissions from Alnus swamp in 33 84 114 5 lp'g Hl_g h ].
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‘ . b 8
cutting and selective cutting (45% ) i 2008 (a ¢
- 40an, < - 40
32 R BKME E LERE KB ~40m)
( Fig 5 Seasonalvariatons of water @ble and ten perature fran the
19. 1C 20 1C 20 1C nature A hus swanp n 2007 2008 and clar cutting
’ ’ : ? : ) selective cutting ( 4% ) n 2008 (a 0O an soil
( . 15 9C, : 19 9Cv 1930) tanperaturg b air temperature ¢ water table Water
, ( : =9 3 a, :—- 146 depth is only observed b — 40 an, so < — 40 an is
an . —-220 (]'Il) ( 5) expressed as — 40 an i the figure)
: 33 CHy N.O R AR iy % e B
’ ’ CH, N,O
’ P earson s 2007
’ CH, (p<
’ ’ 0. 05) ( 2), 2008 CH. 15am 30a
2
2 CH, N,0
Table2 Correhtion analysis beween CH,, N,O flux and temp erature orwater table ofA lhus swanps
0 an 5 an 10 an 15 an 20 an 30 an 40 an
2007 CH, 0. 729" - 0503 -0 53 -0209 -0078 0. 116 0 232 Q 492 Q 405
N,O0 0. 264 -0 134 Q 020 0 325 0. 233 0.089 - 0 001 Q 253 Q 168
2008 CH, -0.335 Q 379 Q0 29 0 436 0. 442 0. 537 0 465 0 516 Q 493
N0 -0.226 Q 179 Q 123 0297 0. 300 0. 240 0 208 Q 029 -0 121
2008 CH, -0029 -0112 -0 067 0234 0. 250 0. 275 0 282 Q 336 Q 236
N,O 0. 323 Q 442 Q 407 0 259 0. 150 0. 068 0001 -0 107 -0 213
2008 CH, 0. 035 -0285 -0 32 -019 -0139 -0070 -0 036 Q 062 Q 100
43% N,0 -0 137 - 0304 -0 248 -0325 -02066 -0200 -0167 -0073 -0 053
* * Q05 001 ; Note * and® * Comehtion & significantatQ 01 level and 0. 05 level
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(p< Q 05) ( 2); 2008 5% 9 Y.
( 4% ) CH, .
N,O .
, 2007 CH, ( ,
(p<Qol)( 2) , 2007) (1 02x10'
. hm’) (101 10 x 10 hm") (1.0% )
34 FRAWRK EBRFEE CHy NLOHEE 20947 ( , 2006),
P 1/4 .
2007 2008 2008 4%%
CH, 37 05 ,
743.04 24 36 9 67 kg Im ™, 4%%
CH, . .
33% 1 3%; N,O 211 0 72
1.46 4 67 k¢ hm™°, 4% CHs; N,O €O
N,O 102 &% 548 0. 2 81x 10"~ 32 87 x 10"t
CH: N,0 co, 23 4%% Co, 1 88x
296 ; €O, 1 48 100 3 06x10°t(  3). ,
17.30 Q 99 1 61 t hm™°, 4%%
3 CH, N,0
Tablke 3 Estimation of CH, N,O relatve potential for them al absorption fran A hus swanp in northeast moun tain regions
€O, /10t
/10* hm? /10* hm? 2008
99. 20 Q 50 Q74 8. 65 Q0 50 Q0 81
( ) 101. 10 Q0 51 Q75 8. 82 Q0 50 08
( ) 113. 48 Q 57 0 84 9. 86 0 56 0R
63. 18 Q0 32 Q0 47 5. 54 Q0 32 (V7
376. 96 L 90 2 81 3287 1 88 306
4 (Discussion) ’ CH.
(H, ,
41 BFRHEEFE CH, H @ E REZm BT , ,
(H, . . .
, , ( Brix et al,
. 2007 2008 2008 200% Rask et al, 2002). CH, ,
4% CH, . :
37.05 743 04 24 36 9 67 kg hm (Kang & Freeman 2002),
(Q 035kg hm™*), 45% ,
( ), CH,. 2008  CH, 2007
1L 15 kg hm ™, ( 1,
(H., . CH4 2007 2008
) , CH, )
(Segers 1998), (Bubieretal, s CH, s

1994) (Dingetal, 2002 Hirotaet al, 2004)
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60% ( Bubier et al, 2005), No; 0, R
3~ 20 ( Shannon etal, 1994 ( Parton etal , 1996),
Pulliam etal, 1992), 20~ 50 45% ~ 1%
(Crilletal, 1988 ), N,0. , 08
, , N,0 : N,0
(Moore et al 1990).
2008 , , N,O . N,O
2007 5~31 ( , 2009). (Hutunen et al, 2003), Amold
. (2005b) N,O
, (30~ 90mgm *a', 20~30mgm *a )
. . N
CH, ( N,O
05768 ), 5 ( Conclusions)
, 1) CH, , 2008
CH, ((76X3 )gm ¢a') CH, 2007 200
10 ((Q 90 0 47) (0.90% CH,
Q51) ¢gm *a')(Amold et al, 2005b) CH, ,
CH, , , CH, ;
-325m, ,
— 40 an( 5), CH, ) )
CH, , CH,4 ,
~ 28 2~ - 37 5an CH, CH, :
(Scott et al , 1999). 2) N.0 » 2007
42 BAAGHEE NOHKERETHET N>0 2008 34,
N.0 N,O
N,O :
7 N,0 : ’ N20 ’
( Brumme etal, 1999 Kanmann etal, N0
1998). 2007 2008 2008 3)
45% N,0 2 11 CH, N0
S 5T 9 W,
0.72 1 46 4 67 kg hm , 2008
( 2007 34 1% ), ’ _
( 20 ’
6.5 ), N,0
’ KR (1963— ), #3F, B4 BF, 2
N N,O

(Sanmerfeld et al , 1993). M iisch ( 1986)
N CI’I4 ’ NZO
) 0,
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