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Abstract

’Allen Eureka’ is a bud variety of Eureka lemon with excellent fruiting traits, but severe winter

defoliation affects the following year’s yield, and the response mechanism of lemon defolia-

tion is currently unknown. Two lemon cultivars (’Allen Eureka’ and ’Yunning No. 1’) with dif-

ferent defoliation traits were used as materials to investigate the molecular regulatory

mechanisms of different leaf abscission periods in lemons. The petiole abscission zone was

collected at three different defoliation stages, namely, the predefoliation stage (k15), the

middefoliation stage (k30), and the postdefoliation stage (k45). Transcriptome sequencing

was performed to analyze the gene expression differences between these two cultivars. A

total of 1141, 2695, and 1433 differentially expressed genes (DEGs) were obtained in k15,

k30, and k45, respectively, and the number of DEGs in k30 was the largest. GO analysis

revealed that the DEGs between the two cultivars were mainly enriched in processes related

to hydrolase activity, chitinase activity, oxidoreductase activity, and transcription regulator

activity in the defoliation stages. KEGG analysis showed that the DEGs were concentrated

in k30, which involved plant hormone signal transduction, phenylpropanoid biosynthesis,

and biosynthesis of amino acids. The expression trends of some DEGs suggested their

roles in regulating defoliation in Lemon. Seven genes were obtained by WGCNA, including

sorbitol dehydrogenase (CL9G068822012_alt, CL9G068820012_alt,

CL9G068818012_alt), abscisic acid 8’-hydroxylase (CL8G064053012_alt,

CL8G064054012_alt), and asparagine synthetase (CL8G065162012_alt,

CL8G065151012_alt), suggesting that these genes may be involved in the regulation of

lemon leaf abscission.

1. Introduction

Lemon (Citrus limon (L.) Burm. F.) is an evergreen fruit tree of the citrus genus (Citrus medica
L.) in the family Rutaceae. It may be a natural hybrid of lime (C. aurantium) and citron (C.
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