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Abstract A lhough Xishuangbama is within the tropics it has large seasonal clinatic variatons Paddy soil has
substantal effects on caibon cycle TheCO, exchange between paddy soil and am osphere and the factors nfuencing this
exchange have both becan e m portant issues for gbbal cabon-cycle research U sing the static opaque chanber and gas
chramatography technijug CO, en ission fran paddy soil and its affecting factorsw ere mvestigated n X ishuangbanng SW
China In this study soils with and without rice plants at three nitogen fertilzaton kvels (NQ N 150 and N300) were
exam ned

W e found that diurnal variation of ecosystem respiraton cou d be modeled with single peak curve throughout the rice-
grow ng season Themaxmum and mninum en ission rates occurred between 11 00 ~ 13 00 and at O 0Q respectively
There was a significant correlaton between CO, em Bsn rates and air tamperaure Different nirogen fertilizer levels had
the sane pattern of ecosystem or soil respiration Soil resplaton varied seasonally sinificant at the 1% level The
maxinum valie occurred during falbw season postharvest stage¢ m nimum n he gow ng season and ntemed ate n the
fallow season bebre rice transphnting Soilmoisture and temperature were the dan mant factors nfliencing soil respiration

W hen the soilmoisture was belbw 34%, there was positve lnear relatbnshp betveen soilmoisture and soil respiration
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rate W hen soil moisture exceeded 38%, there was an exponential rehtbnshp bew een soil respiration and temperature

senificant at he 1% kvel Throughout the giw ng season soil or ecosystem respiraton rates under different nitrogen

fertilizer kvels did not differ except that the N300 treament reduced plant resp ration In the short tem, nitrogen level

ncreased soil respiraton rates The annual estimated soil respiraton was @ 27 tC hm™ % 6 31 tC lm™ *and 5 89 tC lm™>
br the NQ N150 and N300 tream ents and the annual net fxatbn CO,-C fran the amospherewas 1. 41 tC hm™% 2 22t
Chn ?and L 11 tC lm™>. Therefore paddy soil n X ishuangbanna serves as a carbon sink at all fertilizer levels

KeyWords paddy soi] soil respirationn ecosysten respiration nitrogen fertilizer X shuangbanna
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Table1 Soil property of experin ental sites
i (gkg™ ") (gkg!) (gkg ") (mgkg ') (mgkg™")
O1ganic m atter Total nirogen T otal phosphorus Availble phosphorus Ava ibble potassium
5 98 28. 09 176 0. 54 309 8.5
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Table2 Fertilizer dosages in N0, N 150 and N300 plots (kg lm~?2)
6 25 June 25 8 2 August2
T ream ents N P,05 K,0 N P, 04 K,0
NO 0 375 37.5 0 375 3.5
N150 75 315 37.5 75 375 3.5
N300 150 3715 37.5 150 375 3.5
, , 8
, , 151 2006 6 10
,9 14 , 96d 20 am X 15 an, 1
13
2 l 1 1
9 00~ 11: 30 08 16 24 32min 100m 1
CO, M 624 5 an
( ) 5
(MPkit ) (0~ 6 an)
N150 ,
9 00 9 00 (
2h 1, 3h 1)
14
CA-5 Agilent 4890D CO,
(FID), ,
v P T CCt[M/
PP R T @ 0
F CO, (mgm “h ')
15
10d , , 105C 2h 80 C
16
CO, , CO, )
(P lant resp iration) = (E cosystan respiration) — (Soil resp iration)
(r 1 ~6 9 ) (6 10 ~9 14 )
(9 15 ~12 30 ) T ;
; , SPSS 13 0
2
21
(1, Q 00 ,
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< 0. 01)( 2) ER: Ecosystan regpiraton SR Soil
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) ( 4) A: ; B ; G ;
233 A: Fallov season bebre rice
, transphbnting B: Fallw season post harvest stagg C: Growth season
’ NO N150 N300 of rice Enor bars show the standard error of resp irat ion;
p < Q01
’ D ifferent sup erscripts above bar ndicale significant difference (p <
(P > 001) inregpintion rates ab ¢ between treaments in given seasons
0. ()5) or betveen seasons in given treaments
3
Table 3 Regression equation of water depth with ecosystan respiration and soil respiration
Regression equation
Treament Ecosysten resp iration Soil respiration
NO F = —683M + 99447 2= 0 54 p< Q01 F=-160M + 19047 7= 026 p< Q01
N150 F=—-564M + 104 23 #= 0 38 p < Q01 F=-157M + 20135 /#= 031 p < 001
N300 F=-757M + 10812 2= 066 p< 00l F=-2970M + 28994 A= 025 p< 00l
F (mgCO,m™2 h™ Ny, M (en) F is the ecosystan respiration or soil respiration

(mg CO,m~ 2k '), M (an) isthe depth ofwater in thegravth season of rice

4
Table 4 Correlation between ecosystan respiration or soil respiration rate and ten peratures
E cosystem resp rration Soil resp ration
T enp erature
A B C A B C
Sm San w il tean peraure 0 62 - - 0. 80" 0 60" -
Surface tem perature Q 66 - 0. 73 Q 70 - 0. 64
A Ir ten perature 0.79" 0 633 Q74" 0. 86 - 0. 66
*:005 ; % %2001 ; ;A ; B 3 G
3d * : Correhtion ® significant at 0 05 level ( 2-tailed); * * : Comelaton is significant at 0. 01 lkvel ( 2-tailed); —: No rehtionship between

respiration rate and temperature A: Heading stage B: Bolting and bbom ng stage C: Three days after rice havesting

7d (p>0Q05( 5)8
2 : (p < 0.05)

B

(p > Q05) ,N150 N300 (p = 0.05)
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Table 5 M ean respiration rates after fertilization in d fferent grow th stage of rice phnt
(mg CO,m™*h™") (mgCO,m 2 h™ ")
Treaim ent 6 25 June258 2 August2 T reaim ent 6 25 June258 2 August2
E cosystem resp iration Soil repiration
NO 454 64 a 778 22 a NO 96 5 a 86. 16 b
N150 477 27 a 841 19 a N150 73 18 a 155.77 b
N300 474 34 a 728 56 a N300 63 39 a 209. 15 a
( )p < Q05 D iferent superscripts indicate significant

difference (p < 0. 05) i fluixes ab ¢ beween treament in ecosystem or soil respiration

, (p < Q05)(
5),
NO Y= 1267 80K+ 132 38 +=0.66 (2)
N150 Y= 1760 00Y + 38 02 ~=Q 98 (3)
N300 Y= 658 22X + 24549 F=0Q 58 (4)
LY (mg CO,m " h ') X (gm )
. NI150 , N300 , NO
2 4
Lol NON150 N300 627 631 tChm °
a' 38 tChn ’a'
Cire) , Ciaer , €O, - C (AC)
Cratg = Q 75 xCHy (5)
NPP= 1 1 xTAGB'"” (6)
Cxer;= Q 27xNPP/(Q 68xQ 85) = Q 47xNPP *! (7)
AC= Cixe) = Gy - Crany (8)
Conrr NPP C , Q27 o, C , 047 C  ;TAGB
NO N150 N300 , 14.99 16 65thm™> 13 65thm
Cnen 7758 6lthm™ " 7 06 thm % Cpy, 627631 tChn “a' 589tChm “a;
Crau,) Q07Q 08tChm™>a' QO06tChn “a
(NON150 N300) 0C 141222tChm °a’ 1 11tChn *a'
3
31
) 2h
, , , CH,
CO, O, ; :
0, , CO,
[ 19]
32

B B
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