26 3 317~ 325 Vol 26, No 3 pp317~ 325
2008 5 JOURNAL OFMOUNTA N SCIENCE May 2008

1008 — 2786— (2008) 3— 317- 09

\ L2 oo 1% g b2y ]
BXE S UmWE L AFR L, AL
(1 , 650223 2 , 100039)
(H evea brusiliensis) , )
(NL) (CK) . 2005- 08 2006- 08  IRGA
(SR), ; ; ;
0 1) SR , s (CK: 14 10mgCO,* m > mn ; NL
13.00 mg CO,* m™** min"') > (CK: 9.91mgCO,* m ?* min ; NI: 9. 70mgCO,* m ™ min"') >
(CK: 10.87mgCO,* m™** min s NL 10. 33mg (0,* m * min '); 2) SR
, SR ; SR ,
, SR 3) . (p =
0. 036), (p = 0.70L p = 0. 308); 4) LAI
) ( ,5~10 ) > ( , 11~ 12
) > ( »3~4 )> ( »1~2 ) 5) ,
: 65. 9%, ,
34. 02 SR
S718. 5 A
[6-9]
2
2/3 7
CO, R
[4]
, 13.62x 10 ', 2003
11
(H evea bra— 11.3% " ],
siliensis) ,
” 9 2 ( ) 2
[5] [12]
2
(Received date): 2007- 11— 13; (Accepted) : 2008- 03— 05
(Foundation item): (2004C0052M ) (KZCX1- SV - 01) [ Supported

by the N atura IS cien ce Foundation of Yunnan P rovince (2004C0052M ) and the Know kdge Innovation Pro ject of ChineseA cadeny of Sciences
(Grant Na KZCX1- SW - 01) |
( Biography): (1977-), s s E-mail zhouw §@ xbg ac cn [ ZhouW enjun
(1977-), famale presently a candidate forM. S¢ Degree majr in environment ecobogy. |

* Correspondingauthor:, Fmail. shakf@ xbg ac en Tel 0871= 5112637 Fax. 08711+ 5160916



318 26

, 2
2.1
(no litter NL) ( control CK)
, , 60m X 30m ,
10 . Im X1m,
NL (0.5m X 1m) CK (0.5m x1
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, , 24 ,
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) (3~5 ) (6~ 10 ) , 5 an (soil temperature at
21.5C, 210C 7 860 C, 5 an depth T'5) ( cell temperature Tcell)
7.5 C, 1 828 h 1557 ( soil water volumetric content
mm, 860, 1.01, 764 SWC ); ( leaf area ndex,
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(21°
55'25'N, 101°16'3"E), 580 m, , 22
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1

Tablk 1 Physical and chenical properties of soil under rubberplantation in Xishu angbanna

itam i 0° M(g/kg) T* N(g/ke) T P(g/kg) T+ K (g/kg)
value 5.43 35. 74 1. 9% 0. 380 14. 10
222 (SR) F CO, (mg CO, m_z'
LI- 820 CO, ( Licoy Hlil_l),M o, (g° mol—l), v, o,
A A
o (IRGA) (2241 L* mol '), H
PVC , 150 mm, 150 mm,
(m), P T
CO, ’ ’ (‘hPa) (CT), Py=1013.25 hPa T, =
’ 5.8 273. 15K 3 2
22~ 24 .V (m”), A (m"), deAt
T9 00~ 11 0Q NL CK CO,
, 3, 10 223
CO,
CO, " 5 am (T5)
szli P TOH dc (Teell)

Vo Po V'~ dt 224 (A ir tem perature)
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SR 25m % 30m ,
(LAT- 2000 LI- COR, Licox USA)
, “© 7 10
; B,
5 A,
, (90° 180° 270° )
(131
227 (Decanpositbn rate of fne
root of rubber tree) (Fne
root grow th biam ass of wbber tree)
3 10m
X 10 m , 6 >
6 s 10 an
36 , 10 an,
( 2 mm)
) ) 2 [
, 3 18
[ 14]
<2 mm
) s 5 an ) 15 an
%X 20 @ 0.5 mm R
5.00 g 180 , ,
10m x10m 6 s
1 20 an
, 10 an s 2
I, L, 18
[ 14]
23
SPSS 13.0
5 an , SwcC (curve

estinate) ( Pearson correlation ( wo —
tailed) ); T
(Two— tailed T test);

( princpal canponent analysis PCA )

S gm aplot
3
3l
SR
(1), 2005 10
(CK: 20.11 mgCO,* m °* mn ', N 19.75 mg
CO* m * mn ') 5 (NL 16.37mg

CO* m “*min , CKk 18.80mgCO,* m ** min '),

il
Temperature( C)
Precipitation(mm)

KEK

mm [f7K Precipitation
— KA i JE air temperature

8 = =22 383838 85 88
H 4} Mon.
T Bk B o R B v R4 B A A
AT IR A 2 R G (LTI

Note: Data are from Xishuangbanna Tropical

10
20

Rainforest Ecosystem Station
Bl BENRAESELFESBSRK
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Fig.2 Seasonal changes in soil respiration under rubber

plantation in Xishuangbanna
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4

(NL: 5.09 mg CO,* m ’ .5 ;

*mn , CK 6.65mgCO* m ** min ') 8 SR

(NL 423mgCOy*m "* mn , CK 6.0l m°

* min ') >

-1

5~ 8
Ck:

(14. 10 mg CO;, *
(10.87 mg CO,* m

-2 . -1 -2 . -
mg (C0* m "* mn ) SR mn ) > (9991 mgC,* m "* min );
-2 L1
2005- 08~ 10 , 1 NI: (13.00mg C0,* m >* min ') >
-2 -
1 11 .12 (10.33mgC0,* m “*mun ') >
-2 .-
1 , CO*m "* mmn )
(1~3 ), 4 , SR
2 5 em
Tabl 2 Regression equations of TS, SWC w ith SR
. . . R? p
Varible Season Treament Regression equation
NL F= 3.95¢0:0%5 0. 208 < 0.01
Fog-cool season CK F= 2 64”77 0. 275 < 0.01
5an NL F=368.37¢ 13 0. 114 < 0.01
T5 Ramny season CK F= 668.48¢ - 01715 0. 210 < 0.01
NL F= 8 42600575 0. 000 0. 94
D1y season CK F= 2. 62006 0. 040 0. 25
NL F = 18. 93— 0. 746SWC + 0. 014SW C* 0. 062 0. 08
Fos cool season €K F =238+ 0 365WC - 0. 004SWC 2 0. 030 0. 30
NL F = 24. 71— 0. 09SWC - 0. 006SW C 2 0. 360 < 0.01
SwcC Rany season CK F = 11. 83+ 0. 749SWC - 0. 0185W C2 0. 412 < 0. 01
NL F = 46. 62— 2. 79SWC + 0. 051SWC 2 0. 172 0. 05
D1y season K F = 2546~ 0. 9825WC + 0. 0155W C2 0085 0.23
NL  F =579 swen 0% 0.212 <00l
Fog cool season CK F =551 0gyc-0ons 0. 289 < 0.01
s NL F = 396. 23¢* 18155 ¢ 203 0. 338 < 0.01
am Ray season CK F = 698. 55¢%016I5g - 1-22 0. 324 < 0.01
SWC& TS5
NL F = 7. 176 0-0375gp - 0.638 0. 063 0. 36
D1y season CK F = 10. 29 &- 091587 ¢ -0- 405 0. 075 0. 30
. F (mgCO,* m™ 2 min™ '), TS 5 (C), swc (% )

Note Fis the soil respiration rate (mg CO,* m™2* min~ '), T5 & the soil tan perature at 5 en depth (C ), SWC is the soil volr

m etric w ater content(% ).

32 5 cm
T5 SR (CK: r
= 0.504p < 0.0LNL r= 0.444 p < 0.01);
SR (NL R’ =
0.208 p < 0.0L CK: R°= 0.275p < 0.01),
SR T5 ; T5 SR
(CKr=-0.511p < 0.0LNL r =
- 0.402 p < 0.01), ,

) , SR ,

SR T5 ., NL
(R’= 0.114p < 0.01) SR CK
(R*= 0.210p < 0.01), : CK

SR , NL SR

(CK:r=0.358p < 0.03NL:r= 0.193 p
> 0.05), CK

SR T5

SR > >
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s’ SWC 4% 9 ( 9 5~ 10 )7
, ; NL SR ( 4), ,
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0.05), CK NL ( 2,
SR SWC ; SR SWC  (NL 13.01mg CO,* m °* mn ; CK 14.04 mg
(CK: r= 0.200p > 0.03NLr  COy*m ** min ') (11~12 ),
= 0.17Lp > 0.05) SWC SR , LA ,
SR CK: 41.2% > , . SR (NL
17. % > 3. 0%; NI: 36. 0% > 10.71mg C02* m >* min ;3 CK: 10. 95 mg CO;, *
8. %% > 6. o, m e min '),
SR (p < 0.01) IAI SR
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SR CK: 32.4% > 28. 9% >
7.%% ; NLi 33. %% > 21. 200 > R
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’ ’ Fig. 3 Dynamics of growth and decomposition rate of fine roots at the
depth 0 ~20 cm in rubber plantation in Xishuangbanna
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(NL:r= 0.669p = 0.331n = 4 CK , PCA 1 PCA?2
r= 0.671 p=0.329 n= 4) 2 >0.8
2 SR (NL: r = — 0. 053 p 34. 0%
= 092ln=6Cr= 028 p = 0.50n = , ,
6), 2 2 SR PCA2
(NL:r=0.828p = 0.042 n= CK r = , PCA 1
0.992p = 0.00n = 6)
34
SR , CK 4
NL(t= 2.203p < 0.05) ( 1)
SR , paired— 41
T test ( woway) ,
NL CK SR (¢ [15-17)
Fog- ol season = - 0. 385 n = 8], p = 0. 70 ],’ 12 SR 5
prysasn= — 1.036 n = 34 p = 0.308), SR 10 . SR
(t Rainy season — 2 llg P = SR
0.036 n = 119) ) SR L18]
7.9% > 5. 2% > 1. 74%% , L6]
0. 01
(p< ) SR
35 SR ’
3 SR
L SR 100% , L6] (
SR PCA 1
+ s :82% :63% ),
, ) [18] (
| > 08 D 4228 % ~ 64.72 %;;
65. 9% e e
28.89% ~ 45.76 % )
3
Tablk 3 Rotated can ponentmatrix and btal variance exp b ned 4 2 SR
1 2
Varible PcA 1 PCA2 [19]
5 an TS5 0.6359 07717
Swc 0.9899 - 01415
A I tan perature 0.4797 0877 4 ? ?
Precipitation 0.8758 04827 Frank ,
LAI - 02251 09743 CO,
2 Fine mot decanposition rate 0. 954 4 0298 7 [ 20] Sins
Fine root grow th bim ass 0.935 01134 ’
% Bradford 20 d CO,
Contrbution of above-ground litter 0.9740 02266
decan position o SR
Eigenvalie 528 272 CO, (21
% Cum u htivélo 65. 98 100. 00
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Seasonal Change of Soil R espiration and Its Influence Factors in
Rubber (H evea brasiliensis) P hntation in X ishuangbanna, SW China

.1 .1 L2 1
ZHOU W enjun’ *, SHA Liging, SHEN Shougen' >, ZHENG Zheng
( 1 X shuangbam a Trop ical Botanical Garden, The Chinese A cad emy of Sciences, Kunm ing 650223 China
2 Graduate School of the Chinese Acadeny of sciences 100039 China )

Abstract One-year n-sitn studywas carred out to nvestigate the seasonal variatbn of soil respiratbn rate (SR )
and its relatbnship w ih abiot factors and biotic factors n rubber p hntation in X ishuangbanna Southw est Ch na

Two treamentswere designed w ith litter (CK) and no litter (NL). SR wasmeasured by RGA frum Aug 2005 to
Aug 2006 and soil taemperature at 5 an depth (T'5), cell tenperature (Tcell), soil volmetric water content (
SWC ) were observed concurrently The rubber phenology inclid ng Leaf area index and the dynam ics of fne root
growth and died fine roots decompositon were obsewed for one year Results showed 1 SR of both treaments
were relatively high durng the rainy season (May - Oct CK: 14 10mg CO>* m’ e min 'y NL 13 00mg CO,
cm e m'nil), low n the fog-coolseason(Nov — Feh CK: 9 91mgCO,° m *min l; NL: 9 70mg CO»
*m ’* min '), and ntemediate in the dry season (Mar — Apr CK: 10 87 mgCO,* m °* min ; NL

10. 3mg CO,* m ** min '
SWC were different n three seasons and the rate of SR was predan inantly controlled by SWC 1 rainy season, by

). 2 Regressbn analysis denonstrated that the rehtbnship between SR and T or

temperature n the fog-cool season and by both in the dry season of the both treaiments 3 Coniribution of above
— ground litter decam position to soil respiration varied seasonally (p < Q 01), with a rank of rany season (7
92% ) > dry season (3 2% ) > fog-coolseason (1 74% ), which affected by the seasonal nput and decam po-
sition of above-ground litter 4 SR seasonal dynam ics of NL and CK were smilar to he rubber tree growth dynan-
ics thatwas the SR n wbber main goowth phase (M ay — Oct, ran season) > late grow th phase (Nov -
Dec., early bgcool season) > early gowth phase (M ar — Apr, dry season) > resting phase ( Jan & Feb.,
late fog-cool season). 3 Based on principal canponents analysis (PCA) , the biott and ab btic variables n mb-
ber plantation could be classified nto wo canponents nanely SR canponents and carbon nput which accoun ted
for 100% of theSR seasonal variability In conclhisbn the seasonal change of SR n rubber plantation is detem ned

by the covariance ofmultiple factors

Key words mbber plantation soil respiratbn,  phenology temperaturg soilmoisture



