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Changes of Water Potential in Rice Panicle under Increasing Drought Stress at Various Stages : Makoto
TSUDA and Shinichi TAKAMI** (Faculty of Bioresources, Mie University, Tsu 514, Japan; ** Hokuriku National
Agricultural Experiment Station. Inada, Joetsu 943-01, Japan)

Abstract : Experiments were conducted to examine whether the responses in panicle water potential under
drought changes with panicle development. Twenty seedlings of two rice cultivars, Norin 20 and Milyang 23, were
grown in a 4-liter pot under submerged-soil conditions. Tillers being removed weekly, only main culms were
subjected to drought treatment. The treatment was imposed by withholding water at the different stages of
panicle development : the spikelet differentiation stage in Norin 20, and the panicle differentiation stage, the
meiosis stage and the early stage of grain growth in Milyang 23. Before heading the water potential of panicles
changed little diurnally whereas it fluctuated markedly in concert with change in the potential evapotranspiration
after heading. The decrease in panicle water potential during drought treatment was much less at the meiosis
stage than at the earlier stages. Regardless of the developmental stage, the water potential of the panicles was
lower than that of the soil when the soil was moist. With the increase of drought, the panicle water potential
approached the soil water potential. These results suggest that water potential of panicles responds to transpira-
tion under drought similarly as under submerged-soil conditions. The panicle water potential is also affected by
drought through water flux for growth. Furthermore, during the meiosis stage the panicle undergoes a slower
decrease in water potential probably due to its higher resistance to and/or capacitance of water flux.

Key words : Drought, Panicle development, Rice, Water potential. Water stress.
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Fig. 1.

Changes of water potentials of panicles ( :), mature leaf blades (®) and soil ()

in rice cultivar Norin 20 subjected to soil drying started at the spikelet differentiation
stage of panicle development. Also shown are corresponding changes in the potential
evapotranspiration. Open bar on abscissa indicates the light period and closed bar the
dark period. Values are means of three measurements. Vartical bars indicate one

standard error.
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Fig. 2. Changes of water potentials of panicles and mature leaf blades in rice cultivar Myliang 23
subjected to soil drying started at three different stages of panicle development : (a) the panicle
differentiation stage, (b) the meiosis stage and (c) the early stage of grain filling. Symbols are
same as in Fig 1. Top : water potentials under submerged soil conditions. Middle : water potentials
under drying soil conditions. Bottom : daily potential evapotranspiration.
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