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Fig. 1 Seasonal variations of air temperature and rainfall in the rice
growing season
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F1 XS COREASHBEAREFTHARRE LFAR pH I

Table 1 Effect of elevated CO, on pH of soil solution at different depths in different developmental stages of the rice growing season

(cm) FACE Ambient FACE Ambient FACE Ambient FACE Ambient
30 692+006a 692+007a 664F+005b 675+008a 686 +003b 6.69+012a 6.64+006a 6.55+005a
60  7.03+0.03a 696+ 0.10a 686+ 006a 6.82+006a 7.00+005a 671 E0.12a 670+ 004a 658 +0.12a
90  7.05+006a 7.01 £0.09a 690+ 005a 685+=0.04a 7.00%£0.02a 676%0.09a 676 % 003a 6.64+0.09a

+ P<0.05

®2 KR CO,REASHBEAREEEHARRE LIER R HCO; iRE B Z NI (mg/L)
Table 2 Effect of elevated CO, on  HCO3 concentration of soil solution at different depths in different developmental stages of the rice

growing season

(cm) FACE Ambient FACE Ambient FACE Ambient FACE Ambient

30 5157 £362a 462.1 £30.9a 585.8 £ 55.4a 545.5 = 79.0a 637.9 £ 39.7a 730.4 & 125.1a 720.5 = 51.6a 683.2 + 88.9a
60  396.8 = 11.6b 407.2 = 21.3a 493.6 = 37.5a 536.5 = 63.9a 511.3 £ 47.1a 5872 £ 69.9a 644.9 & 53.8a 693.2 + 65.4a
90  407.9 & 132b 398.4 & 10.4a 486.0 = 41.9a 520.4 &= 72.1a 4939 + 54.8a 584.1 + 118.72659.2 & 65.2a 692.3 + 83.6a
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Fig. 2 Effect of elevated CO, on Ca®* Mg* concentration in soil solution at different depths in
different developmental stages of rice growing season
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Table 3 Effect of elevated CO, on averaged Ca”" and Mg®" concentration in soil solution in rice growing season
Ca’ (mg/L) Mg®" (mg/L)
30 cm 60 cm 90 cm 30 cm 60 cm 90 cm
FACE 165.6 = 5.25 155.1 + 4.66 156.0 = 10.12 36.3 £ 3.10 42.0 £ 5.25 42.4 + 6.64
Ambient 172.6 = 24.6 157.4 + 598 146.3 &+ 8.04 382 £10.3 37.5 £422 43.5 + 7.76
FACE —4.0% -1.5% 6.7% -5.1% 12.1% -2.7%
P 0.745 0.778 0.492 0.837 0.538 0.915
FACE = (FACE — Ambient)/Ambient><100%
3 CO,
[3] [13]
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s em Mg CO,
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Medium-long Term Effects of Elevated Atmospheric CO, on
Transposition of Ca and Mg in a Rice Paddy Field

SONG Ting-jie'?, ZHU Jian-guo'", SUN Hui-feng®, LIU Gang', TANG Hao-ye', ZENG Qing'
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing

210008, China; 2 University of Chinese Academy of Sciences, Beijing
Research Institute, Shanghai Academy of Agricultural Sciences, Shanghai

100049, China; 3 ECO-Environmental Protection
201403, China)

Abstract: To further investigate the response of biogeochemical cycle of Ca and Mg to atmospheric CO, enrichment, a

study associated with the medium-long term effects of elevated CO, on transposition of Ca and Mg at three soil depths (30, 60,

and 90 cm) in different developmental stages was carried out on China rice-wheat rotation FACE (Free Air Carbon-dioxide

Enrichment) experimental platform in the rice growing season. The results showed that with the increment in the soil depth,

the Ca?" concentration in soil solution showed a trend of decrease, and the Mg®" concentration was increasing; whereas they

increased at first and decreased then, and peaked at heading stage. Atmospheric CO, enrichment slightly decreased the Ca®"

concentration in the soil solution at 30 and 60 cm, but enhanced it at 90 cm (6.7%). It was detected that the responses of Mg®"

concentration in the soil solution to elevated CO, differed with the soil depth, and a stronger positive response was found at 60

cm (12.1%). This study indicated that elevated CO, tends to intensify the leaching loss of Ca** and Mg®*, the increase in

organic materials input and HCOj5 concentration, and decrease in pH in the plow layer are the main causes. The long term

effects of elevated CO, on Ca and Mg cycle in the soil under agricultural ecosystems deserve a further attention to pay.

Key words: CO, concentration enrichment, Soil solution in the rice paddy field, Ca, Mg, Leaching
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