Abstract

Pandan-like fragrance is a value-added trait in several food crops such as rice,
vegetable soybean and sorghum. The fragrance is caused by the volatile chemical 2-
acetyl-1-pyrroline (2AP). Mutation(s) in betaine aldehyde dehydrogenase [BADH; also
known as amino aldehyde dehydrogenase (AMADH)] gene causes defective BADH
protein and results in biosynthesis of 2AP. Recently, cucumber cultivars possessing
pandan-like fragrance were discovered in Thailand. In this project, we report (i)
inheritance of the fragrance in cucumber accession "PK2011T202", (ii) association
between BADH and the fragrance in PK2011T202, and (iii) genetic diversity of fragrant
and non-fragrant cucumbers. 2AP analysis in fruits of PK2011T202 using head-space
gas chromatography demonstrated that PK2011T202 possesses 2AP. Segregation
analysis of fragrance in F,, F,, and backcross populations derived from the cross
between PK2011T202 and 301176 (non-fragrant cucumber) revealed that the fragrance
in PK2011T202 is controlled by a single recessive gene and there is no xenia effect for
the fragrance. DNA sequence analysis of BADH gene in PK2011T202 and 301176
showed that PK2011T202 possesses a single base substitution (A1855G) in exon 5
which causes an amino acid change in a highly conserved motif of BADH protein,
Y163C. Single nucleotide amplified polymorphism (SNAP) markers were developed to
detect the SNP polymorphism. Gene mapping in F, and a backcross populations
developed from the cross between PK2011T202 and 301176 showed that the major
QTL for fragrance was co-localized with the CsBADH. Based on the results, it can be
concluded that the defect function of CsBADH gene is responsible for fragrance in
cucumber PK2011T202. Genetic diversity analysis of 7 fragrant and 89 non-fragrant
cucumber using 10 SSR markers revealed that the diversity level of fragrant cucumbers
is comparable to that of non-fragrant cucumbers. There was genetic difference among
the fragrant cucumber. Nonetheless, the fragrant and non-fragrant cucumbers were not

clearly genetically differentiated.
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