27 3 270~ 277 Vol 27, No 3 pp270~ 277
2009 5 JOURNAL OFMOUNTA N SCIENCE M ay, 2009

1008 — 2786- (2009) 3— 270- 08

FANE, &3 mEE HEe’

(1 s 61004L 2. R 100029)

la
0. 64 Um0l CO, /(m*s s) 0. 54HUmolCO, /(m** ),

’

(5~6 ) (1~2 ) s 1% ~5Y% 11% ~ 56%, 34% 31%
> 41% 38
(p> 0.05)
S152 4 A
( (T rench ng) ( In vitro 100t method)
) , (Tree girdling) ( Isotop ic m eth-
50% , ods) (Regression technique)
[ [23]
[23] [2]
[3]
[9]
[2 4-6]

20 60~ 80 ,

(1% ~
2-8
90% )'* "
2
[2]
2 2
( Root removal)
(Receved date): 2008- 06— 06; (Accepted) : 2008- 10- 27
(Foundation iem): (40331014), (2005CB121108)

[ Supported by the Project of Natural Science Foundaton of China(40331014) and NatinalK ey& Basic Rescarch De-
velopm ent Plann ing( 2003CB415202) and the Specil Support or theY oung Scientstof Instiute ofM ountain H azard s and Environment  CAS ]
( Biography): (1977-), s s R [Wang X noguo( 1977- ), male

bom in Hongan Country, HubeiProvince PH.D. M apr in soil environm ent research. | E—mail xgwang® mde ac cn



271

3
(Alder crenastogyne) (Cy-
1 presses f neries) , 1972 ,
, (
, 105°27'E, 31°16'N, >3 a) 10.8 an, ( > 3
420 m am) 11.9m, ( >3 an) 1595
/tm’ ( Vitec negundo)
, (Coriaria sinica) (Rosa racburghii)
, 17°C, 40°C, (Quercus variablilis) ( Gram ine-
-5°G 825 mm, ae) (Cyperaceae) (C anposiie)
, o , 66% , 200 , 8, (Labiatae) (Leum nosue)
294 d 1
1 (0~ 10 cm)
Table 1 Sane physical and chan ical properties of opsoil (0~ 10 an)
Soil organic conient Total soil N Total P Bulk density ;Hvahe (% ) (% )
ghkg (ESE) g kg (£SE) g/kg ( £SE) (g/am?) C hy Silt
21. 03%1. 82 1.43 £0. 34 0. 6910.04 1 42 8. 4 17. 56 42.24
0~ 10 an , 5 LI- 6400
2 - 09
2.3
2.1 (®) , 2006-01~ 12
(iv 10~ 12 , 3~
25m X 25m), (iv) 4 ,
: ( ) 0~ 40 an (< 10 mm)
( ) , 8 m,
50 an X 50 anm, , , ,
4 2005 - 04 0.5 mm ,
50 ( ) , 80°C
0.3 an s >
, , 2.4
( R : Rr
) = Rc-Ri , Rr ; Re
2.2 CO, CO, ; Rt
- (LT~ 6400- 09 LI CO;
— (OR Inc., Lincoln NE USA) s
€O, (WVC (a HmolCO./(m"* s)) (x g/
.5 m, 10 an) 2d  m) y=ax + b ,a
2 an 2006- 01 b o :
2006—- 12 , 2~3 9 00~ ,
11;.00 TDR ;
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[ 8] 2
2 (0.72 Bmol CO, /(m™* s))
2.5 CO, (R1)
D) CO2
, R=acé 0.72~ 3.26 Hmol CO, /
W, .R ot 5am Lw (m’* s)  0.58~ 1.74 Bmol CO,/(m’* s),
0~ 10 an ,a b c CO, 1.76 Hmol CO, /(m” * s)
SPSS13. 0 1. 04 HmolCO, /(m’* s))
(oneway ANOVA), (5 an) 4.3°~ 27.6C
a= 0.05 3.9°~ 26.7C, (0~ 10 an)
14.74% ~ 41. 38% 15.43%% ~ 38.95%,
3
8 )
3.1 CO,
o, €O, (Rr=Rc- R1)
( 5 (m) ’
€O, (Re) 3 , ,
, 6 7 (3.26 0. 13~ 1. 62 Fmol CO; /(mz‘ s),
UmolCO, /(m” * s)); : 0. 64 BmolCO, /(m”* s)
CO, . 1
) %0 r - o= Xt &AL (Control plot) —o — 51 VAL B (Trenching plot) j
mE T o o Rodke o © -
A y “ %‘./ (4" e )
= g 20 | 1% 39'\"‘( v % m‘,w “‘k.?*w < )
H 5 i / o0, o,
_;; 10 - ) O‘i‘b ¢ qu.'i. -
175} ._ % s |
0 -... 1 1 1 1 1 1 i 1 | 1 i 1 1
s 40 o 3800 ]
E S ) o o e \Q.—f' il », “P‘ Q.‘ . i
E T o N N f . Y b
;!3‘ E 20 sor " Y hesY. k‘\\&. & 1
Z 10} 7
0 [ i 1 1 1 i 1 1 L 1 1 1 1 1 L
= i 3
R N N i
Baig BEE B3l 5 7> s 2 @
2 I ‘ 5 - i
® %, 03 2F g e £ * a%024000, T"T‘fr .
R R W
= 0 M L 1 " 1 " 1 " 1 " 1 " B i 1 " 1 " 1 i l 1
1-24 3-25 429 6-4 7-1 85 8-18 9-4 9-17 109 10-28 12-3
T/d
1 CO, (0~ 10 am) (5 an)
Fig 1 Seasonal changes of ©ilCO, en issn rate ( a), soilwater content of the top 10 an hyer (b) and soil ten perature at

5 e depth (¢

in control and trenched plot during experm ent period
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3.2
3 , 6 ,
\ \ 1 0.05~ 1.38 BmolCO, /(m”* s),
(y) (x) 0.54 Bmol CO, /(m” * s),
y=ax + b
, 3.3
5 a 5 ,
[8] [9]
2 ,
(p< 0.05), \ R=ae' ,
) QIO Qlo= CIOb ’
, 3
[8] 3 .
3 , ;
: : (1-2 )
2 8% 9%,
> >
2 2006
Table2 Rehtinship beween wil respiation and root bimass fran January to D ecen ber 2006
() R? p
M onth Equation Sam ple Correhition coefficient p vale
1 Jan y= 0. 00086x + 0. 70 12 034 0. 30 9
2 Feb. y= 0. 0007 1x + 0. 42 10 036 0. 043 1
3M ar y= 0. 0010% + 0. 51 14 051 0. 008 2
4 April y= 0. 00132 + 0. 83 15 072 0. 006 5
5M ay y= 0. 0021% + 0. 72 16 055 0. 008 3
6 June y= 0. 00271x + 1. 65 13 0 67 0. 008 2
7 July y= 0. 00236x + 2. 14 14 073 0. 007 9
8 Aug y= 0. 00172 + 1. 33 15 0 49 0.017 8
9Sep y= 0. 00161x + 1. 40 14 052 0. 31 4
10 Oct y= 0. 00143 + 1. 04 10 043 0. 40 5
11 Nov y= 0. 0115% + 0. 72 14 0 46 0. 007 5
12 Dec y= 0. 0010% + 0. 66 10 034 0. 026 2
3
Tabk 3 Paraneters of the rehtionship betw een root respiration with so il ten perature and soilwater content
a b ¢ Qo
M ethod E quation Parmetera Paraneterd Paraneterc ~ Comwehtion coefficient  Q  Vale
Trenching 3. 187 0.135 1 0.343 0.84°" 3.86
R = aé'Wwe
Regross on 2.365 0.127 5 0.439 0.91"" 3.58

* & . p< 0.01
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)
(Qu) 13% ~ 5% 11% ~
3.86 3.58 56%, 34  31%,
3.4 (p>0.05) (5~
10 )
4 4%  38%,
(5~6 ) , (I~ 2
4 2006
Tabl 4 Root contrbution © total soil respiration fran January to Decem ber 2006
Trench ing m ethod R egresson method
. (%) (%)
Soil resp iration Root resp iration Percentage Soil repiration Root repiration Percentage
1 Jan 0.75 0. 13 17.3 0. 82 0. 12 14.6
2 Feh 0.69 0. 09 13.0 0. 47 0. 05 10.6
3Mar 0.92 0. 29 31.5 0.7 0. 19 27.1
4 April 1.46 0. 63 43.2 1. 35 0. 52 38.5
5M ay 2.65 1. 32 49.8 1. 64 0. 92 56. 1
6 June 3.16 1. 62 51.3 3. 03 1. 38 45.5
7 July 27 1. 21 44.8 3. 24 1. 10 34.0
8 Aug 1.82 0. 75 41.2 2. 06 0. 73 35.4
9 Sep 1.71 0. 55 32.2 1. 89 0. 59 31.2
10 Oct 1.63 0. 49 30. 4 1. 45 0. 41 28.3
11 Nov 1.19 0. 31 26. 1 1. 01 0. 29 28.7
12 Dec 0.91 0. 25 27.5 0. 86 0. 20 23.3
[7] 5
4 6 >
4.1 ; ,
[25911] ,
, Ebert  Lenz(1991) M alus , (2005)
pum ik) 8 , 2 U2 Lee 1
(2003) (Quercus cripula Qo , 3.86 3.58
BlumeBetula emanit Cham ) , 1~
9 el Vose L1614l
Ryan( 2002) (P nus strobes) 4.2
(1.64 Bmol/(kg* s)), 1006 ~ 90%
(0.78~ 0.99 Hmol/(kg* s)) ( 30 ~ 60% )"
[ 16]
: 50 ~ 9% '\ 6%, ~ 8% ' "
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b 3% ~ 70 4
5% [18 19] 3(% - 6% [2Q 21]
’ 604
Wk
50 . R R Y R ek
( 33. 1%
30. 31% & 404
o) £
: B
’ % 204
( 39. 9%% 37.30% )
5 10
; 2
1A2A3H4A 5 6 7A 84 9H 104 114 121
’ s A #H
| . . . 2
- ’ Wi n M aﬂl Fig. 2 Monthly contributions of ot respiration © total soil
( 2001) - (PIIILLS.S:)/ respimton by trenching and root b omass regressionm eth ods
estrisP icea abies) 5
3% ~ 6%, 10 12%% ~ Fahey (1988)'*"  Ewel
16%; Db M nnih  (1986)' (1987)™
("“C) I (FagusP icea)
3%, , 5 an 0~ 10 an
25% 8 ,
4.3 5 an 0~ 10 an
S : Lee (2003)
[ 13]
(2 ,
K 50 an
: ( Co, 9% 0~ 40 an ,
CO, ) 40 an [25]’
Kucera
[71 [ 26]
(1971)
237 ,
’ o Behera (1990)
2 50.%% " Xu  (2001)
46. 76 "
[213] , 8 ’
Kucera
CO, ,
3~4 ( ) [26]

, 10~ 12
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Contribution of Root Respiration to Soil Respiration n a Alder and
CypressM ixed P hntation in Hilly Areas of Sichuan Basin

WANG X iaoguo, ZHU Bo, GAO M eirong, ZHENG Xunhua’

(L Instinvie of M ountain H azards and Environm ent R esearch, ChiveseA cadany of Sciences Chengdu 610041 C hina
2 Instincte of A mosph eric Physics ChineseA cadany of Sciences Bejging 100029 China)

Abstract The contrbutbn of oot resp iration to total soil resp iration is one of hemost nterestng mportany and
methodologically canplicated problen s in he study of the catbon budget in soils and the subd wision of the CO, e-
m isson fran soils nto separate fluxes M any researches showed that the mehods themselves m ay be an m portant
source of great d ifferences betw een the contrbutbns of root respiraton to total soil respiratbn But the canparison of
methods under sin ilar or sane experinental conditions is relatvely rare A trench ng m ethod and root b imass re-
gression method were used to detem ne the contribution of root resp iration to total soil resp iration n a subtropical
forest ecosystem. The contrbutions of root respiraton to total soil resp iratbn estimated by trench ngmethod and wot
biamass regressionm ehod in the grow ng seasonwere 41% and 38%, and the average of root resp iration contrbu-
tons were 34% w ith the range of 13% ~ 51%, and 3% w ith the range of 1% ~ 56% over the observaton pert+
od respectvely There was no significant d ifference betv een the monthly attrbu tons of root resp iration to total soil

respiratbn estimated by wom ehods (p> Q 05).

Key words soil resp iration; root respiratbnn  trench ng m ehiod oot b ian ass regression m ethod



