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Effect of Shading and High Temperature on Dry-Matter Production, Yield and Grain Appearance
FRMXDEER | Quality of Vietnamese Rice Cultivars (Oryza sativa L.) in Paddy Field
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Vietnam is the country most vulnerable to the climate change, where rice cultivation accounts for more than
three-quarter of the country’s total annual harvested agricultural area. Among the abiotic stresses, weather plays an
important role in influencing the growth and yield of rice. The present studies aimed to investigate the response of
Vietnamese rice (Oryza sativa L.) cultivars to the abiotic stresses, i.e. high temperature (the expected climate change)
and shading (unpredictable change) during grain filling period. General descriptions of the impact of high temperature
and shading to rice growth, yield and grains quality is mentioned in Chapter 1.

In chapter 2, the responses of fourteen Vietnamese rice (Oryza sativa L.) cultivars to high temperature during grain
filling period under field condition were examined. In this experiment, the high temperature treatment applied after the
first cultivar anthesis by closing two sides plastic chamber in the paddy field in 2015 and 2016. Fourteen rice cultivars,
classified into indica germplasm group, which popularly grown in Mekong Delta, Vietnam, were used in this
experiment. The air-temperature in the transparent chamber was measured with thermo recorders ‘Ondotori’
(TR-55i-Pt, T AND D, Japan). The difference in the maximum temperature between control and high temperature
treatment was about 1.3°C to 10.1 °C in 2015 and 0.73°C to 10.2°C in 2016. Under high temperature treatment, the
crop growth rate (CGR) of most cultivars significantly decreased. The percentage of sterile grains increased strongly
under high temperature condition.

In chapter 3, the effects of shading on growth, yield and dry-matter production of Vietnamese rice cultivars (Oryza
sativa L.) in the paddy field were investigated. During the grain filling period, the shading treatment was applied by
covering the rice canopy with black cloth corresponding to a 50 % reduction in full natural light. Grain yield of
fourteen Vietnamese cultivars in shading condition reduced about 32.2 - 65.0 % and 15.5 - 47.4 % of natural light
condition, in 2015 and 2016, respectively. The yield in shading condition decreased corresponding to the reduction in
CGR and yield components, especially in the percentage of filled grain due to the increase in spikelet sterility and
partial filled grains.

In chapter 4, we evaluated the difference in growth, yield and grain starches properties of indica and japonica rice
cultivars. Fourteen indica cultivars and eight japonica cultivars were used. Growth characteristic of indica and
japonica cultivars was not much different, but the number of tiller per m? in japonica cultivars was higher than in
inidica cultivars. The protein and apparent amylose content were detected higher in indica cultivars compared with

japonica cultivars.
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