YoFasingniinug WIsuitsunavessdiu CO, uay gumnifiiintuna
wnliuanmglanounfreuinalulpsaulaysning Tu
Tutnveulneiuguinenuzd 105 way 11 ugteuIm 1
Comparison of Effects of Enhanced CO, and Air
Temperature Levels under Global Warming Trend on
Nitrogen and Pigment Contents in Leaves of Rice (Oryza
sativa L.): Thai Jasmine Rice, Khao Dawk Mali 105
Cultivar and Non Glutinous Rice, Chainat 1 Cultivar.
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Abstract

The aim of this research were to examine the effects of increased air
temperature and CO, under global warming trend base on RCP scenarios on Nitrogen
and Pigment Contents in Leaves of Rice (Oryza sativa L.) : Thai Jasmine Rice, Khao
Dawk Mali-105 Cultivar and Non Glutinous Rice, Chainat 1 Cultivar. cultivars in lower
northern region. The field warming including hish CO, levels experiment has been
conducted at Phitsanulok from December 2018 to October 2019. Twenty-one field-
open top chamber (OTCs) with electric systems were applied to simulate expected
future global warming situation (elevated temperature and CO,) which consistent with
RCP4.5 and RCP8.5 scenarios at seven different levels. Air temperature levels and CO,
concentration (temp/CO,) in seven treatments. The results of 7 situations above-
mentioned are the following: 32.6+1.5 °c and 468.2+32.9 ppm in HT-4.5 treatment,
37.1+£1.5 °c and 484.0+42.4 ppm in HT-8.5 treatment, 33.5+0.9 °c and 770.9+78.98



ppm in CO,-4.5 treatment, 34.20+2.3 °c and 1527.0+36.9 ppm in CO,-8.5 treatment,
35.63+2.2 °c and 901.2+58.1 ppm in HT-CO,-4.5 treatment and 37.88+1.22 °c and
1431.1+50.3 ppm in HT-CO,-8.5 treatment. These constant 7 situations were operated
for 1 0 hr daily through growing season. In this experiment, leaf samples were
collected twice in vegetative and the reproductive growth stages the non-
significance results (P<0.05) of leaf nitrogen content were shown in V stage when
compared between all treatments to the control. However, results in the R stage,
showed that leaf nitrogen content was significantly reduced (P<0.05) under
HT+CO,4.5 conditions when compared with control in the jasmine rice variety 105.
When considering the results of overall pigments in the V growth stage the results
showed non-significance results (P<0.05) in both rice cultivars. contrast, during the R
growth stage, there was a statistically significant increase (P<0.05) in chlorophyll B and
carotenoids under CO,4.5 and CO,8.5 situations, respectively in Khao Dawk Mali 105.
The consistent results were also shown in Chainat 1 cultivar. The results are as
follows: total chlorophyll under the conditions of CO,8.5 including HT+CO,8.5,
Chlorophyll a under the HT+CO,8.5 condition, chlorophyll b under the of CO,8.5 and
HT + CO,8 .5 condition, carotene under HT4.5, HT8.5, CO,8.5 and HT+CO,8.5
conditions. This study revealed that the elevated temperatures and CO, below the
critical point for rice planting may stimulated the increase of leaf pigments. This may

be the result of stimulation of nutrient uptake under elevated temperatures and CO..



