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Table 1  Effects of elevated CO, concentration and warming on rice yield
CK CE CW WA
6921.2+564.0a 6462.5+396.2 a 6116.4 +611.3 ab 5206.7 £295.8b
P 0.05
CO, 26.0% 14.9%  22.0% N
C 2 CE CK 0.63% WA N
C CK 3 CK
C 3 30.3% 21.8% 20.7% N
31% 1.5% 2.4% 2.0% 4.1% 4.3% C CK 580 CW
1.5% 1.8% WA N CK
C CK o,
1.9% 2.6% CK C/N 4 CK
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Table 2  Effects of elevated CO, concentration and warming on
C content in rice plant

R4 K5 COREFEBEFSIEKD C/N BRI

Table 4 Effects of elevated CO, concentration and warming on C/N

ratio in rice plant

CK 45.5ab 343 b
CK  363.1+33b 4002+58b CE 5482 467 a
CE  3744+46a 4084+17a cw 524 ab 347b
CW  3722+14a 4052+3.8ab WA 382D 265 ¢
WA 367.0+54ab 408.0+0.1a CK 617a 209b 3494
CK  3752420a 4026+23a  383.0£0.50b CE 5422 2472 1754
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CE C
P 0.05 3 CK 17.7%
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Table 3 Effects of elevated C(i%)/zkcgo)ncentration and warming on N CK 32.0% 22.5%
content in rice plant CW C CK
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Table 5 Effects of elevated CO, concentration and warming on C and N accumulation in rice plant
CK CE CwW WA
C 2503+29a 242.7+20.5a 258.6+19.0a 270.7+26.3a
N 6.44+0.31D 485%0.18 ¢ 6.32£093Db 8.62+0.67a
C 595.8+3.2b 701.4+£30.8a 540.1+552b 405.4+393¢
N 16.2+0.23 ab 17.5+2.02a 142+2.09b 13.8+1.42b
C 663.8+6.7b 793.5+86.0a 627.1+66.1b 5142+475¢
N 17.2+0.60 a 173+ 1.30a 13.7+0.83b 126 +1.48b
C 638.7+£3.0b 844.8 £ 106.8 a 626.6 £ 109.4 b 539.4+289b
N 174+ 0410 21.2+2.73 a 16.8£ 1400 152+£097b
P 0.05
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Fig. 1 Effects of elevated CO, concentration and warming on C distribution in rice plant
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Effect of Experimental CO, Enrichment and Warming on Uptake
and Distribution of C and N in Rice Plant

ZHANG Li-ji, PAN Gen-xing, ZHANG Xu-hui’, LI Lian-qing, ZHENG Jing-wei,
ZHENG Ju-feng, YU Xin-yan, WANG Jia-fang

(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Climate change significantly affects the growth and nutrition accumulation of the rice. The objective of this
research was to investigate the effects of CO, enrichment and warming on the content, accumulation and distribution of C and N
in rice plant. The treatments included the enrichment of atmospheric CO, concentration up to 500 pumol/mol (CE), warming of
canopy air with temperature increment of 2°C (WA), and combined CO, enrichment and warming (CW) in comparison to
ambient condition (CK). The results showed that: 1) CE treatment significantly decreased N concentration in rice plant and C and
N distribution in rice spike, while elevated CO, significantly increased C concentration and C and N accumulation in rice plant.
The treatment also increased C and N distribution in rice stems. 2)WA treatment significantly increased N concentration in rice
plant and C concentration in the leaf at jointing stage and mature stage. Meanwhile, WA treatment significantly decreased C
concentration in rice grain at flowing stage and mature stage. WA treatment significantly increased C accumulation at filling stage
and flowing stage and also significantly increased N accumulation at jointing stage. WA treatment also increased C distribution in
rice stems at flowing and filling stage and decreased C and N distribution in rice grain at mature stage. 3) CW treatment
significantly increased C concentration, but significantly decreased N concentration in rice plant at filling stage. The treatment
also decreased C and N distribution in rice grain, but increased the distribution in stems at mature stage.

Key words: CO, enrichment; Warming; Rice plant; C and N content; Accumulation and distribution
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