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Abstract: The effects of elevated atmospheric CO, concentration on the rate of wheat straw decomposition and nitrogen
distribution of decomposed straw in paddy soil was investigated under a FACE ( Free air Carbon dioxide Enrichment) system
in Yangzhou, Jiangsu, China. This experiment included two levels of atmospheric CO, concentration and application rate of
N fertilizer with the amendment of "*N-labelled wheat straw at a 0.3% ratio of straw to soil. Periodically, soil samples were
collected for the analysis of straw decomposition rate, total nitrogen content, as well as °N abundance in soil and plant.
The elevated atmospheric CO, concentration had no significant effect on the decomposition rate of wheat straw under high
soil N level while significantly increased the decomposition rate under low soil N level. The elevated atmospheric CO,
concentration increased more N loss from decomposed wheat straw, especially under high soil N level, but did not affect

plant N uptake of the decomposed wheat straw. Our results suggest that elevated atmospheric CO, concentration could
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increase straw decomposition in N-limited soil, while result in significant N loss from the decomposed straw in N-saturated

soil.

Key Words: free air carbon-dioxide enrichment ;straw decomposition jnitrogen distribution; nitrogen application level
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pmol -mol ' _FF+3] 2005 4Ef#) 379 pwmol -mol ~' |, H AL /N 1. 4 pumol - mol '™ | £33 2050 4E 7 J5 Krik
] 450 ~550 pmol-mol ' Z A", K CO, ¥R HITFH RN S BRAARAS Ak, Hodo Xoh 842y P R A 25 36
B RN o BFFE R, KR CO, MR THm T LASE 2 52 WA 26 K T 1) 4 i ey 3 v i e ™
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AWFFEH] I 5 [E ME— ) FACE ( free-air carbon dioxide enrichment, JFii= KR CO, R EH E ) XK F &, 8
WREFNE 8°N REEH AR E RS L /N E RS AT B M s AR R RO, 391 #8878 K CO, 3
FrEn A HAS RGP REFFE B 51 R A S5 1AL H 386 11 MiEE
1 #R5H®
1.1 AKX 3R

W EREEfAE FACE I3 °F & FILAA A B MNILE T /N B4 (119°42°0"E, 32°35'5"N) . Z i X 4EFEK
27900 ~ 1000 mm , F-F-EREEEY) 14 ~ 16 °C . 4F H BEEF[E] K F 2000 h, 4 TCFEIA R $04 220 d, 6 ~9 Al
KL XA & 5 TR & 60% , Hhik S sAminrE Rz 1,

F1 A THEFBUER
Table 1 Physical and Chemical properties of tested soils

e AE RohL 4N 4P AP £ K ARK oM
Soil 1 Bulk density Clay Total N Total P Available P Total K Available K Organic matter
oil type
P (grem™)  (<0.02mm) (g-kg™) (g-kg™) (mg-kg™") (g-kg™) (mg-kg™") (g-kg™)
bt
Stagnic 1.16 42.2% 1.46 £0.17 0.63 £0.05 10.04 £3.67 14.0+0.75 70.09 +11.86 18.4+1.6

anthrosols

1.2 it 50
1.2.1 it

FACE -&F 2004 4F 6 A FF i FRistT, SLATREZ 5 /B %I B , 145 FACE P& (F, (580 £60) wmol-mol ™)
At HERE (A, (380 + 40) pmol-mol ') i/~ CO, ¥ B LA F AR A AL HE (LN, 150 kgN-hm ™) Flf &AL #E (HN,
250 kgN-hm ~*) BIANEIEAKF-, &4 3 MARBES , RAXXIE, CO, B R F A3, N KF hEl b, R
G TR MEAIRR S SR . ARI7E 2006 ERGFE AT, YEFE T LG RE 0 ~ 15 om KEHEE L
FE, BAAX Tt 0. 85 mm ZpHEGH , A% Pk Hh LB T3 b AR Y R A, RIS A 4K 33 om, & BE 20 em WFLAZN
0.05 mm R i+, A48+ 1 kg, Hehrice i/ B R 0. 3% LA (25 3000 kg-hm ™) AN N #55
FRE/NERAT RS E R LW e BB ARG H b, 48 L2 R E 58K BARRF—BGAEA AR
BN R IRALHE T &R 4 48, BRBAUKHR 3 vk, A KA RK AT ER , RIEMES KARE . tRic/)
Z P h$% 3 16 ( Triticum aestivum L. cv. Yangmai No. 6) , H [6] Fh A8 7K 78 5 #0048 14 ( Oryza sativa L.

cultivar Japonica 14)
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H°N-atm% ; N, JEF KM N B &8 "N IR RN B HRFERE

MR ARG I =I5 5 3R B AERRRSCR R R Tk =T 15 ot .

1.3 BdEabz

I HE i EXCEL 2003 fE& , iz A SPSS 13. 0 #4740t 434, 3748 F Ducan K #1172 HE LK (p <

0.05),
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2.1 KX CO, M EEF R TEFFREAR R 500

ANIA] COMBESFM T M P/ NERF IS
MEfRas R 1 fim. BB 1 A LUE &, FEAKREAK
25 M T 4 i /N 22 5 T 3 I B [ TS T A BT e £
A RTE FACE 2% R 5 AR AR AL B i S
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BN 7E 10 AR E] 75% 245 . BRI N IR Ak ]
PAUR B, BE T 7K - Xof 22 7% 1 B A il 2R R S 355 ),
F RN RTRALLIE (p < 0.05) ;TAE COMETH R RAFH I Sampling period (week)
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EW, [FE, CO BT BERE TIRALIEFMF kg1 Effects of elevated atmospheric €O, concentration on
TR EER B ESEROITEFZM TS, X550 decomposition of wheat straw in paddy soil

2egg Bl ge ch 04 FACE BB AR —BL,(H5H Bk, i—m AR S 3R RE BEER (<
Eﬁ% & %Z: 74175 é*ﬁ Iﬁj , -)[m Van %[11] *ﬁlﬁjﬁ/_:\‘ C02 m 0.05) Vertical band indicate standard deviation and different letters
E‘f }I__\'%_ % rj’ *E %* 'd:':ﬂ:l;% ﬁﬁ &;ﬁ ﬁ% ﬂf Fﬁ . indicate significant difference in the same period (p<0.05)

ANBTEX HIE 2 COMEFRHRMT RALLIE L
Herp AR C/N BOK, BRI O R Al o 0K S 7818 20 BT DA R B 45 1 T IO RS AT A SR IR 2/
FRA; KRR COMWEFRFMT , BT AVUBRE A R IRNE T AR R ARG, 70 1384 v
HET I S AOBR TR, R RO A A B R R e AR M s B TR B ok T R ML C/N,
Y B R Sk A W B (AT M v X A T PR A R AR R LR T 3B WL C/N BS = i BRHIVE A, KRR CO, K E
FHERI TIREUKF T RS FFREAR
2.2 KRR CO,MREFRX MR h AR s r

HYBRAED AR EFREDIEMAE YRR E HEA LIBERIEA, A s e MEDFI A A

FEFFREARE (%)
Rate of straw decomposition
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ﬁﬂ@ﬁ'{{’ﬁ%ﬁﬁ?’l@ﬁﬁg?ﬁ ﬁ:qg E‘Jﬁ?ﬁﬁﬁﬁﬁ i% Fig.2 Effects of elevated atmospheric CO, concentration on nitrogen
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indicate significant difference in the same cutline(p<0.05)
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