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Effects of Free-air CO; Enrichment(FACE) on Mineral Element Partitioning and Rhizosphere

Availability of Rice (Oryza sativa L.)

JIANG Qian"?, ZHU Jianguo'", ZHU Chunwu', LIU Gang', ZHANG Jishuang" 2, XU Xi?

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A previous investigation had demonstrated that mineral element (Fe, Mn, Cu, Zn, Ca and Mg) concentrations in
brown rice of indica II'Y084 and japonica WYJ23 (Oryza sativa L.) were significantly reduced by elevated [CO,]. However, the
underlying mechanisms were still unclear. Thus, a field experiment was conducted to investigate mineral element partitioning and
rhizosphere availability of II'Y084 and WYJ23 with a Free-air CO, Enrichment (FACE) in Eastern China. The results showed that
regardless of cultivars, the biomass of panicles, stems, roots and whole plants were significantly stimulated by elevated [CO;]
with average increase of 19.4%, 9.3%, 23.4% and 16.0%, respectively. Generally, elevated [CO,] trended to raise the
bio-available contents of mineral elements in the rhizosphere soils. Except for the enhanced accumulation of Ca, most of mineral
element accumulations in the whole plants were unchanged under elevated [CO,]. However, elevated [CO,] significantly
increased the uptake and distribution of mineral element in panicles but declined them in stems. Interestingly, most of mineral
elements distributed in husk and stalk were detained, while those in brown rice were reduced by elevated [CO,]. In the case of
cultivar effects, the biomass of stems and whole plants, the accumulation and distribution of Fe, Mn and Cu in panicles, Zn and
Mg in leaves, and Cu in stems were much greater in I1Y084 than in WYJ23. However, the accumulation and distribution of Mn in

leaves, Fe in stems and Cu, Zn in roots showed an opposite trend. In short, the mineral element decline in brown rice may mainly

OFEETH: BRHRFFRESTH (31870423), EHFE HRFEREEE IR X)AVES 38R H (31261140364)F1AM 2 3 E s & 1E 5 28 i
5 H (2010DFA22770)%¢ B

* SR AE# (jgzhu@issas.ac.cn)

TEA R P55 (1980—), Lo, SRINE R, T, S TR, EENF RIS RIEY LK 5 FR A IRATFS . E-mail: gjiang@issas.ac.cn

http://soils.issas.ac.cn



534

FEfE S . R COL MR BET TR X 1T 3R A /KA 70 e S AR PR 2R 520 553

attribute to the unbalanced stimulations on the translocations of mineral elements and carbohydrates from vegetative parts to the

grains under elevated [CO,], as well as to more retention in husks and stalks of rice panicles.

Key words: Free-air CO, enrichment; Indica; Japonica; Rice quality; Bio-available contents of mineral; Uptake; Distribution
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Fig. 2 The accumulations of mineral in different rice organs and the whole plants
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Fig. 3 Distribution proportion of mineral elements in different rice organs
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Fig. 4 Distribution proportion of mineral elements of brown rice and husk in panicles
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