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Effect of Free Air CO, Enrichment( FACE )on Production and Distribution of Dry Matter of Three—line Indica
Hybrid Rice Cultivar Shanyou 63

LIU Hong—jiang', YANG Lian—xin', HUANG Jian-ye', DONG Gui—chun', ZHU Jian-guo? LIU Gang?, WANG Yu-long'

(1. Key Lab of Crop Cultivation & Physiology, Jiangsu Province, Yangzhou University, Yangzhou 225009, China;2. State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: In this study, the Chinese unique Free Air CO, Enrichment [FACE, 200 pwmol - mol™ higher than ambient CO, concentration(AMB )]
research platform was used to investigate the effects of FACE on dry matter( DM )production and distribution of three-line indica hybrid rice
cultivar Shanyou 63 under two levels of N such as Low (LN, 125 kg+hm™)and normal N(NN, 250 kg+hm™)in 2005 and 2006. The results
showed that throughout the two growing seasons, rice DM production under the FACE was significantly enhanced by 39%, 20%, 32% and 41%
during the rice growth periods from transplanting to mid—tillering, mid—tillering to jointing, jointing to heading and heading to grain maturity,
respectively. As a result, the final total biomass at maturity was increased by 33% on average. In general, the seasonal response of crop growth
to the FACE in both leaf area index( LAl )and net assimilation rate(NAR )followed a similar pattern to those of the DM production, with a larger
response in LAl than in NAR. Under the FACE, the weight of leaves and spikes was decreased in proportion to the total above—ground DM over
the season, whereas the weight of stems was increased. There were large differences between the three—line indica hybrid rice cultivar and
japonica rice cultivar in the responses of final DM accumulation to leveled CO, concentrations at maturity stage, and in mean LAl and NAR,
and DM production during the different growth periods, while differences in dry matter distribution of leaves, spikes and stems were small.
Keywords: three—line indica hybrid rice; Free Air CO, Enrichment( FACE ); dry matter production and distribution; leaf area index;

net assimilation rate
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Figure 1 Effect of FACE on biomass yield at grain maturity of
Shanyou 63 in 2005 and 2006
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Figure 2 Effect of FACE on DM production during different growth periods of Shanyou 63 in 2005 and 2006
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Figure 3 Effect of FACE on leaf area index( LAl )and net assimilation rate( NAR )of Shanyou 63(2005 and 2006 )
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Table 1 Effect of FACE on the ratios of dry matter( DM )distribution
in leaves at different growth stages of Shanyou 63 in 2005 and 2006
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Table 2 Effect of FACE on the ratios of DM distribution in stems
at different growth stages of Shanyou 63 in 2005 and 2006

Y NAEE  COAbEE Zrserhd] $onE B g Gy NAREL CO.ARBE ZpEErbd) POmH hEEY Ry
2005 LN AMB 50.2 42.2 28.1 15.1 2005 LN AMB 49.8 57.8 57.9 27.4
FACE 47.2 38.3 25.4 14.1 FACE 52.8 61.7 61.3 29.5
NN AMB 48.1 44.2 31.6 15.1 NN AMB 51.9 55.8 534 27.7
FACE 46.7 39.6 253 13.8 FACE 533 60.4 61.4 315
2006 LN AMB 474 37.2 28.1 13.7 2006 LN AMB 52.6 62.8 572 29.3
FACE 45.6 35.6 26.3 12.7 FACE 54.4 64.4 60.0 30.7
NN AMB 459 42.7 28.0 16.4 NN AMB 54.1 57.3 56.3 25.8
FACE 45.6 40.4 29.0 13.5 FACE 54.4 59.6 56.1 322
Co, ns * *% * Co, ns * *% *%
N(&) ns * * ns N(&) ns * w3 ns
Year(4F) ns ns ns ns Year(4F) ns ns ns ns
COxN ns ns ns ns COxN ns ns ns ns
COxYear ns ns wk ns COxYear ns ns Hk ns
NxYear ns ns ns ns NxYear ns ns ns ns
COxNxYear ns ns * ns COxNxYear ns ns * ns

E :ns:No significance, *P<0.05, ** P<0.01. [ The same below.
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Table 3 Effect of FACE on the ratios of DM distribution in spikes
at heading and grain maturity of Shanyou 63 in 2005 and 2006

Ay CO, 4bFq AL L
LN NN LN NN
2005 AMB 14.0 15.0 57.5 57.2
FACE 132 13.4 56.4 54.7
2006 AMB 14.7 15.7 57.0 57.8
FACE 13.8 14.9 56.7 54.3
co, * w3
N(H) ns ns
Year(4F) ns ns
CO,xN ns ns
CO-xYear ns ns
NxYear ns ns
COxNxYear ns ns
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6 A
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AT — +15%" +329%™
il - A — 590 +419%™
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A A — +4%™ +23%"
I A o B E )
SrEEtl — -5.6%" ~3.4%"
/g3 ] — -10.1%" ~7.5%"
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3)EHEK [ Yang %59; Data from Yang et al'™.
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