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Effect of Free—air CO, Enrichment (FACE) on Nitrogen Uptake and Utilization 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: Hybrid indica rice (Oryza sativa L.) cultivars play an important and irreplaceable role in rice production system due to its heterosis,
resistance to environmental stress, large panicle and high yield potential. In this study, the Chinese unique free air CO, enrichment [FACE,
200 pmol*mol™ higher than ambient (AMB) ] research platform was used to investigate the effects of FACE on rice nitrogen (N) concentration,
uptake, efficiency and allocation at different growth stages of three—line indica hybrid rice cultivar Shanyou 63 under two levels of N: low (LN,
125 kg*hm™) and normal N (NN, 250 kg*hm™) in 2005—2006. Main results showed that: (1) Compared with AMB, FACE significantly de—
creased N concentration in rice plant of Shanyou 63 over the season, FACE significantly increased nitrogen accumulation in rice plant, and
the increasing rate at the middle growth stage was less than that at the early and late growth stage. (2) FACE had no obvious effect on nitrogen
allocation pattern of Shanyou 63 over the season. (3) FACE treatment resulted in the significant increase in N use efficiency for biomass
(NUEp) over the season and in N use efficiency for grain yield (NUEg) at grain maturity, but no CO, effect was observed on nitrogen harvest
index (NHI).(4) Nitrogen concentration and accumulation at different growth stages of Shanyou 63 increased with increasing N supply (P<0.05
or 0.01), but NUEp and NUEg showed the opposite trends. (5) Significant interactions between [CO,|xyear and Nxyear were observed for N
concentration and accumulation. FACE decreased N concentration, increased N uptake, NUEp and NUEg at different growth stages of Shany—
ou 63, but no CO, effect was detected on N allocation.

Keywords: three—line indica hybrid rice cultivar;free—air CO, enrichment (FACE);nitrogen concentration; nitrogen uptake ; nitrogen allo—

cation;nitrogen efficiency
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Figure 1 Effect of FACE treatment on shoot N concentration (mg*
kg™) at different growth stages of shanyou63 in 2005—2006
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Figure 2 Effect of FACE treatment on shoot N accumulation (g*m™)
at different growth stages of shanyou63 in 2005—2006
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Figure 4 Effect of FACE treatment on N distribution rate in leaves
(%) at different growth stages of shanyou63 in 2005—2006
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Table 2 Resposes of N uptake and utilization of different rice
cultivars to elevated [CO,] in Chinese and

Japanese FACE experiments
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