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Abstract: Extreme temperatures are considered one of the main constraints that limit the growth and 

development of rice. We elucidated the root and shoot developmental plasticity of 64 rice genotypes 

check f for 
updatess 

during early seedling establishment, using the sunlit plant growth chambers at 22/14 (low), 30/22 
(optimum), and 38/30 °C (high) day/night temperatures. Low temperature severely inhibited 

23 traits, such as shoot (68%6), root (57%), and physiological (35%) attributes. On the contrary, the high 

temperature positively affected most of the shoot (48%) and root (31%) traits, except root diameter 

and root/shoot ratio, compared with the optimum. Alternatively, leaf chlorophyll fluorescence 

associated parameters declined under low (34%) and high (8%) temperatures. A weak correlatior 
between cumulative high-temperature response index (CHTRI) and cumulative low-temperature 

response index (CLTR) indicates the operation of different low- and high-temperature tolerance 

mechanisms at the early seedling stage. Groups of distinct rice genotypes associated with low ar 

high-temperature tolerance were selected based on CHTRI and CLTRI. The genotypes that commonly 

performed well under low and high temperatures (IR65600-81-5-2-3, CT18593-1-7-2-2-5, RU1504114. 

RU1504122, Bowman, andINIA Tacuari) will be valuable genetic resources for breeders in developing 

early-season high- and low-temperature-tolerant genotypes for a broad range of both tropical and 
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temperate rice-growing environments. 
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Rice (Oryza sativa L.) is one of the major cereal crops grown under ditterent agroe 
cosystems. Globally, the harvested rice area had in reased trorm 120.1 million ha in 1960to 
161.6 million ha in 2018. During this time, the average rice yield doubled from 184 to 

4.51 tons ha' (htt://ricestat iri.ong SO80/w rsv 3/entry pont htm) Rice is the staple food 
for 2.5 billion people globally, particularly in Asia, 17 billion people depend solely on 
rice for their livelihood [1,2J. Although rice is grown in different climatic regions (tem 
perate, tropical, and subtropical), it is clhallenging to maintain rice productivity at a high 

level du 
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ditions ot the Creative Commons Al to its higher sensitivity to unfavorable environmental conditions (1,4| Crop 
production faces multiple challenges, with >50% of plant productivity often decreased by 

various abiotic stresses [5]. Similarly, rice productivity in most rice-growing areas suffers 
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