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Table 1 Effect of elevated CO, on content of available soil C

i ey TR CO, ANZE RN AN R ) R 3T C K5 (mg/kg) (F-A) /A
(cm) K 64d 128d 152d 171d 202d (%)
LN 0~5 F 38.5+7.6 27.0+12.6 39.8+15.5 193£72 120.8 £39.7 4.4
A 448+8.8 40.7+25.6 48.9+27.2 44.1+332 783+1.2
5~15 F 222458 25.6+12.6 29.4+20.2 273+17.0 104.0 +22.0 0.5
A 24.8+1.9 144+84 38.5+11.0 203+ 14.9 111.6 + 60.1
(F-A) /A (%) -12.8 4.7 -20.8 276 18.4
NN 0~5 F 445+13.6 25.7+10.6 40.9 +10.1 50.5+12.8 93.8+32.3 7.6
A 40.9+55 53.1+29.3 38.8+14.9 38.6+14.7 104.8 +24.2
5~15 F 16.7 + 3.6%* 35.7+22.7 21.6+4.1 27.1+17.1 106.4 + 44.2 15.5
A 354462 253+126 27.8+8.9 28.0+21.6 63.2+11.7
(F-A) /A (%) -19.8 217 -6.2 16.4 19.2

* KR F (FACE) 5 A (Ambient) 7£ p<0.05 /K V-4 i % %57,

*+ %K F (FACE) 5 A (Ambient) 7£ p<0.01 /K V4 % %57,

*4xR N F (FACE)

5 A (Ambient) 7 p<0.001 /KA 3 2 5 HE 3R R I (bRt 22, T [
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Table 2 Effect of elevated CO, on content of available soil N

WERRAL . LEERIK CO, ANFZRERP G AN [ I ] ST E N & &= (mg/kg) (F-A) /A
(em) KA 64d 128d 152d 171d 202d (%)
LN 0~5 F 47.6+4.5 16.1+4.4 14.1£7.9 10.0+0.5 9.7+0.5 -29.3
A 57.6+7.8 11.1£7.0 44.1+30.1 15.242.2 10.0+1.0
5~15 F 17.1+4.3 16.6+4.6 6.4+1.3 9.140.3 8.3+0.8 249
A 25.8+1.7 16.8+4.6 11.544.1 12.542.1 9.9+1.4
(F-A) /A (%) 224 17.2 -63.0 310 9.8
NN 0~5 F 71.1£33.6 31.2426.8 48.5+22.0 20.1+3.6 12.5+0.8 2209
A 91.1£25.6 20.6:— 90.7+24.1 17.0+7.8 12.4+1.1
5~15 F 28.249.5 42.4+34.3 10.3+3.0 14.4+6.9 10.0+1.1 5.4
A 38.5%5.1 11.848.5 27.8+9.7 23.1+£12.6 10.1+1.7
(F-A)/A (%) 234 127.6* -50.4 -14.2 0.1
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Effect of elevated CO, on soil NO3-N(A, a)Fl NH,"-N (B, b)in winter wheat field fertilized at different levels
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Fig.2 Effects of elevated CO, on N (A) and P (B) uptake of winter wheat treated with different N levels (Values are shown Mean + SD)
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Table 3 Effect of elevated CO, on content of available soil P

MEAEALEL iR CO, NN AN RN ) R3] B P KA (mg/kg) (F-A) /A (%)
(em) K 64d 128d 152d 171d 202d
LN 0~5 F 594+ 1.64 3.33+2.98 6.25+£0.57 496 +£0.45 5.75+0.88 26.5
A 542+1.17 1.93+£0.24 5.03+2.57 394+ 1.64 4.41+0.82
5~15 F 5.68 £1.35 3.08+1.75 3.77+0.96 4.80+1.06 4.10+£1.26 4.4
A 479 £1.56 3.84 +1.60 378 £1.32 3.84+0.15 4.27+0.51
(F-A) /A (%) 13.9 1.1 13.7 25.4 13.5
NN 0~5 F 539+1.76 3.08 +2.89 4.87+1.26 442 +1.00 4.60 +0.81 7.2
A 5.04 +1.09 2.41 £0.66 4.76 £0.26 3.84+£0.43 4.80+0.51
5~15 F 4.83£0.76 2.52+0.80 4.47+0.42 3.85+0.77 4.41+0.30 10.8
A 438 +1.29 2.17+1.40 3.97+043 3.38+0.75 4.22+0.51
(F-A) /A (%) 8.4 22.0 7.0 14.5 -0.1
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atmospheric CO, enrichment on leaf, stem and root dark

EFFECT OF FACE (FREE AIR CARBON-DIOXIDE ENRICHMENT) ON AVAILABLE C,
N AND P IN SOIL UNDER WHEAT TREATED WITH DIFFERENT N LEVELS

MA Hong-liang"?  ZHU Jian-guo'  XIE Zu-bin' = ZHANG Ya-li' = ZENG Qing'  LIU Gang'
( 1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008;
2 Graduate School of the Chinese Academy of Sciences, Beijing 100049 )

Abstract  Effect of elevated atmospheric CO, on available C, N and P in the soil under winter wheat growing
through FACE (free air carbon dioxide enrichment) system was studied, through comparison between FACE and the
ambient in content of available C, N and P in the soil at different wheat growing stages. The results showed that
elevated CO, decreased the content of soil available C in the 0~5 cm soil layer before the heading stage, but increased at
the ripening stage. The effect of elevated CO, on soil available C differed between rice and winter wheat. Under LN and
NN treatments, elevated CO, increased soil available N by 17.2% and 18.9% at the tillering stage, but decreased by
9.8%-63.0% at others stages and the most at the heading stage, up to 63.0% and 50.4%, respectively. The results
indicate that it is necessary to increase N fertilizer application level to both rice and winter wheat growing under
elevated [CO,] condition. The content of soil available P increased due to elevated [CO,], more in the LN treatment
than in the NN treatment. The study indicates that growth of winter wheat will not restricted by soil P under elevated
CO; condition.

Key words  Elevated atmospheric CO,, Winter wheat, Available soil C, N and P



