
ABSTRACT

The filled grainsThe unfilled grains

The aims of this research were to assess the effects of increased temperature on total chlorophyll and grain yield of 5 commercial
Thai rice cultivars (Chinat1, Pathumthani1, Phitsanulok2, KorKhor29, and Riceberry) in lower northern Thailand. Nine field-open
top chambers (OTCs) with electric systems were applied from 2018 to 2020 in Phitsanulok to simulate projected 2 future
temperature situations in 2100 which consistent with RCP4.5 and RCP8.5 scenarios (higher than ambient level by 2.6°C and
4.5°C, respectively).The results under field experiment revealed that the negative significant impacts on total chlorophyll were
obvious appeared in KorKhor29 under RCP8.5 scenarios. In addition, results in grain yield indicated that decreases in yield were
correlated with increased temperature under both of 2 situations. The high reduction in total grain yield (ton per ha) were also
found in Riceberry and Phitsanulok 2 under RCP8.5 scenario by 88-95%. However, it seems that Chainat1 was heat-tolerant
cultivars under both of 2 warming situations, by the way in which the property of increases in total chlorophyll and grain yield.
Then all results were combined with the spatial temperature model and analyzed by the GIS to assess suitable zonation mapping
for rice cultivars under projected global warming in lower northern area. As a result, we also found the positive effects of
temperature rise on grain yields in Chainat1. These results are parallel to findings from the field experiment. The data indicated
that under projected future temperature levels, it seemed that Tak province, Phitsanulok and Uttaradit provinces were suitable
areas for rice cultivation. Chainat1 cultivar should be selected for cultivation in this area, especially in Tak province.
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Chlorophyll Analysis
(UV-VIS spectrophotometer at 2

wavelengths :663 nm and 645 nm)
 

Total Chlorophyll (mg/g. fw) =
(20.2 x λ645)+(8.02 x λ663)

Yield Component Analysis 
(Total number of grains, filled
grains [complete grains] and
unfilled grains [incomplete

grains] per panicle )
 

Grain yield (t/Ha)=no. of panicles
per m2 x %filled grains per panicle

x 1000 grain weight(g) x 10-5 
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The results from experiment with GIS showed that under
projected future temperature levels based on RCP4.5 and
RCP8.5 scenarios around the next 100 years, it seemed that
Chainat1 is the tolerant cultivar, whereas Phitsanulok2 and
Riceberry are susceptible cultivars. Finally, Tak province was
the suitable areas for rice cultivation. Hence, Chainat1 cultivar
should be selected for cultivation in this area, especially in Tak
province.
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