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Effects of 2, 4-DP and PDJ on Ethylene Biosynthetic Genes in ‘Tsugaru’ Apple Fruit [Malus sylvestris (L.) Mill.

var. domestica (Borkh). Mansf.]

.
Siriwan Meemak

Abstract

In the present study, the effect of 2, 4-dichlorophenoxy-propionic acid (2, 4-DP) and n-propyl
dihydrojasmonate (PDJ) on the ethylene biosynthetic pathway of ‘Tsugaru’ apple fruit was investigated after
harvesting. In addition, the changes of 1-aminocyclopropane-1-carboxylate synthase (ACS) and 1-aminocyclopropane-
1-carboxylate oxidase (ACO) activities, 1-aminocyclopropane-1-carboxylate (ACC) and 1-malonylamino
cyclopropane-1-carboxylate acid (MACC) contents and expression of the 4SC and ACO gene families were also
studies. Preclimacteric fruit at 103 days after full bloom (DAFB) was dipped in 45 ppm of 2, 4-DP and 100 ppm of
PDJ while climacteric fruit (115 DAFB) was dipped only in 100 ppm of PDJ, and then stored at 25°C for 96 hours. 2,
4-DPtreatment induced higher 4CS4 transcript and also higher ACS activity which resulting in an increase of the
ethylene production. ACO activity, ACC and MACC contents, ASCI, ASC4 and ACOI expression and ethylene
accumulation was dramatically raised up in preclimacteric apple dipped in PDJ, compared to untreated fruit. On the
other hand, climacteric fruit without treatment showed higher levels of ASCI, ASC4 and ACOI mRNA compared to
PDI treated fruit. As results, preclimacteric apple could be effectively stimulated by 2, 4-DP and PDJ to increase the
ethylene production, in particular via ACS4 expression and was apparently transformed into the climacteric stage.
However, use of PDJ application to climacteric apple reduced ethylene biosynthesisby repressing ASC1, ASC4 and

ACOI expression and ACS activity, resulting in low ACC and MACC content in the fruit.
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