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Root Respiration of Hybrid Rice Activities of
Four O, Uptake Pathways and Apparent P/O Ratio

Shi Qinghua' and Ries de Visser’

! Collegé of Agronomy, JXAU, Nanchang, 330045
2 DLO-Research Institute for Agrobiology and Soil Fertility (AB-DLO) ,
P.O.Box 14, NL-6700 AA, Wageningen, The Netherlands

Abstract The O, uptake characteristics of roots of Ganhua 7 (F; hybrid) and one of its parents
Guangkang Geng 2 were studied. Plants were grown in aerated nutrient solution. The activities of
four Oz-consuming pathways in the roots were quantified, A significant fraction of root O, uptake
was mediated by a peroxidase.Gentisic acid inhibited this activity in the rice root. Rates of O,
uptake via peroxidase and alternative path were 50% higher in the F, hybrid than in its parent. In
roots of the F, hybrid and its parent, peroxidase contributed 26.5% and 22.6%, the Cyt path

*RBITH R KR, 2000, 22 (3): 313~316
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35.5% and 40.5%, the alternative path 27.8% and 21.7%, and the residual component 9.8% and
14.9% to total O, uptake, respectively. The P/O ratios, ascalculated from these data, were 1.35
and 1.44 in the F, hybrid and its parent, respectively.The fast-growing F, hybrid combined a 60%
higher root and plant RGR with a 18.7% higher O, uptake and a 14.2% higher root ATP
production rate, as compared to its parent.The variety differences in growth rate cannot be
ascribed to root O, uptake and different P/O ratios of root respiration. The present data suggest
intra-specific variation in energy costs of root processes in relation to growth rate.

Key words Hybrid rice; Roots; O uptake pathways; P/O ratio
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Energy Cost for Growth, Ion Uptake and
Maintenance of Hybrid Rice Ganhua 7

Shi Qinghua' and Ries de Visser’

! College of Agronomy, JXAU, Nanchang, 330045
2 DLO-Research Institute for Agrobiology and Soil Fertility
(AB-DLO) , P.O.Box 14, NL-6700 AA, Wageningen, The Netherlands

Abstract Respiratory energy costs for growth, ion uptake and maintenance were determined on
roots of hybrid rice, Ganhua 7 and one of its parents Guang Kangjing 2. These three components
of respiration were determined by two approaches: (i) multiple regression of root respiration on
relative growth rate (RGR) and ion uptake rate under plant growth conditions, and (ii)

comparison of root respiration and ion uptake in the absence and presence of mineral ions in the
root medium. The results obtained by both methods are consistent. On average, roots of the
fast-growing F, hybrid showed a 60% higher RGR, a 24% higher rate of O, uptake, and a 16%
higher rate of ATP production than roots of the parent having the same dry weight. The root

' E#HPEAREZ, 2001, 15 (3): 182~186



