[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61186/jcb.15.48.123 ]

D : Journal of Crop Breeding Vol. 15, No 48, Winter 2024 p: 123-139 @
swingtrs s o e

"Research paper"

Evaluation of Growth Indices and Expression of Some Genes Involved in Response
to Cold Stress in Corn

Adel Lotfit, Saeed Navabpour?and Sayeda Sanaz Ramzanpour?®

1- Master's degree in Biotechnology in Agriculture, Gren University of Agricultural Sciences and Natural Resources
2- Associate Professor, Department of Plant Breeding and Agricultural Biotechnology, Gren University of
Agricultural Sciences and Natural Resources, (Corresponding author: s.navabpour@yahoo.com)

3- Associate Professor, Department of Plant Breeding and Agricultural Biotechnology, Gren University of
Agricultural Sciences and Natural Resources
Received: 30, December, 2022 Accepted:22, May 2023

Extended Abstract

Introduction and Obijective: Cold stress is one of the most important factors limiting the early
cultivation of most crops, including corn. Cold causes oxidative stress through the production of
reactive oxygen species (ROS) in plants. This study was conducted in order to investigate the
expression pattern of some genes involved in the response to cold stress (catalase, superoxide
dismutase and metallothionein) in corn plants.

Material and Methods: This experiment was conducted as a factorial in the form of a
randomized complete block design with four replications and with three varieties of corn
singlecross 260, singlecross 302 and doublecross 370. Planting was done in pots with a capacity
of 4 kg of soil. gPCR technique was used to check gene expression pattern.

Results: The results of the analysis of the gene expression pattern showed that among the
examined cultivars, singlecross 260 had the highest expression of catalase and superoxide
dismutase genes, and singlecross 302 had the lowest expression of these genes. Examining the
metallothionein gene expression pattern also showed that the expression level of this gene is the
lowest in singlecross 260 and the highest in singlecross 302. The high expression of
metallothionein gene in singlecross 302 is probably due to the occurrence of oxidative stress due
to cold stress, accumulation of hydrogen peroxide and low expression of catalase gene. Also,
growth indices including germination percentage, germination speed, leaf surface and chlorophyll
a and b showed a good correlation with the expression level of catalase and superoxide dismutase
genes.

Conclusion: Singlecross 260 and Singlecross 302 had the highest and lowest levels of expression
of superoxide dismutase and catalase genes, germination percentage, germination speed, leaf area
and chlorophyll, respectively. The activity of antioxidant genes such as catalase and superoxide
dismutase prevent the reduction of chlorophyll and damage to the plant's photosynthetic
apparatus.
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Figure 4. Changes in germination speed in different corn cultivars treated with different levels of cold stress
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Figure 5. Chlorophyll a changes in different corn cultivars treated with different levels of cold stress
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Figure 6. Changes in the amount of chlorophyll b in different varieties of corn under the treatment of
different levels of cold stress
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Figure 7. Leaf surface changes in different corn cultivars treated with different levels of cold stress
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Figure 9. Changes in the expression of the superoxide dismutase gene in different corn cultivars under the
treatment of different levels of cold stress
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Figure 10. Changes in catalase gene expression in different corn cultivars under cold stress treatment
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Figure 11. Changes in metallothionein gene expression in different corn cultivars treated with different levels of cold
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