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Effect of Heat Stress on Plant Growth and Physiological Changes in
Seedling Stage of Thai Rice and Barnyard Grass
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Abstract

The heat-tolerant ability on growth and physiological characteristics of two
cultivars of Thai rice (Oryza sativa L.); Khao Dawk Mali 105 and Pathumthani 80, in
seedling stage was investigated in comparison with the noxious weed in rice field or
Barnyard grass (Echinochoa crusgalli L.) seedlings. The results were shown that heat
stress at 450C could stimulate the growth of shoot of both Thai rice and Barnyardgrass
seedlings by enhance the percentage of shoot length after treated with heat stress
higher than that of normal condition, but only Pathumthani 80 seedlings could maintain
water in cell. In addition, heat stress exposure at 40 and 450C had no any effect on the
growth of roots which it could be explained by non-significantly difference (p>0.05) on
root length of heat-treated and control seedlings. Furthermore, cause of oxidation stress
in plant cells or lipid peroxidation was taken into consideration by measuring
malondialdehyde (MDA) content. Heat stress (45 C) treated Barnyard grass exhibited an
increase in MDA content and strongly decrease in photosynthetic pigment contents
(chlorophyll a, chlorophyll b and carotenoid) throughout the experiment. These results

revealed that when higher temperature or heat stress attacked to plant seedlings, Thai

rice could perform their tolerant ability higher than Barnyard grass.

Keywords : Heat stress, rice, barnyardgrass, pigment content, malondialdehyde
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