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Abstract 

 

Earlier sowing is one of the most promising approaches in crop production for battling the 

negative ramifications of climate change, such as the increasing temperatures and drought during 

spring and summer. Since earlier sowing implies exposure of plants to low temperatures in early 

developmental stages, finding ways of estimating low temperature tolerance of different crops, 

including maize, during these stages is very important. Certain genes are known to play an 

important role in the low temperature response during later stages of development (V3 and 

beyond), but less is known about their expression profiles and roles during the earlier stages. 

Hence, the expression of five low temperature induced genes (FAD2, FAD6, FAD7, ZmCDPK1 

and ZmDREB2A) was analysed in 5-day old seedlings and compared to plants in V3 stage. The 

experiment was performed with seedlings of two genotypes (tolerant and sensitive), under 

optimal (25°/20°C) and low (8°/10°C) temperature conditions. Sampling was done at different 

time points during the treatment (6h and 24h) and used for RNA extraction, cDNA synthesis and 

qPCR expression analysis. Results showed that the expression of these genes differed based on 

the developmental stage. In most cases, the expression was decreased in the 5-day old seedling 

stage both after 6h and 24h of treatment, while in the V3 stage it was increased at both time 

points. The significant difference between gene expression in these two developmental stages 

suggests that different genes are involved in the response to low temperatures in stages prior to 

V3, and this will be further studied.  

Key words: Maize, Low temperature stress, Gene expression, Cold induced genes, Early 

developmental stage. 
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