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Abstract To understand the codon usage bias (CUB) and the factor in Triticale. Based on
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CodonW 1.4.2 and CUSP(Relative synonymous codon usage) software to analyze the characteristic
in chloroplast genome of triticale. Results showed that the GC(46.83%) > GC»(39.62%) >
GC5(30.28%). This indicates a low GC content for the third base of codons, suggesting a preference
end for A or U bases. ENC(Effective Number of Codon) ranged from 37.64 to 61.00, with an average
of 47.31, and there were 42 ENC values>45, and CAI(Codon Adaptation Index) ranged from 0.12
to 0.33, with a mean of 0.17, It indicated that triticale codon preference was weak. Optimal codon
analysis identified a total of sixteen optimal codons with a preference for ending with A or U bases.
Neutral mapping, ENC-GCj3s and PR2-plot(Parity Rule 2 plot) all showed that the preference of
codon usage for the majority of functional genes was influenced by a combination of mutation and
natural selection pressure, and the influence of natural selection was predominant. Photosynthesis-
related genes in the Triticale chloroplast genome may undergo significant mutational and selective
effects. As a result, codon usage in these genes commonly exhibits a strong correlation with their
respective functions. In order to enhance our comprehension of the molecular mechanisms
responsible for chloroplast gene expression and the role of codon usage patterns in biological
evolution, further studies can be conducted. These studies could reveal more patterns of codon usage
and biological significance. Furthermore, this knowledge can also be utilized to support the
engineering applications of chloroplast genomes.
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