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Effects of 2,4-D on Keeping Citrus Fruit Fresh on Tree and the Underlying
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Abstract: In the present study, effects and underlying mechanisms of 2,4-D, applied at different
concentrations and at various time points, on fruit dropping rate and fruit quality of Jincheng (Citrus
sinensis Osbeck) were investigated. The results showed that exogenous application of 2,4-D at 20 mg - L'
and at 200 days after full blooming could prominently reduce the fruit shedding rate, without influencing
the fruit quality. It suggests that 2,4-D treatment could keep fruit fresh on tree for approximately 50 days.
Moreover, 2,4-D treatment was found to delay formation of abscission zone and down-regulated
expression of genes encoding enzymes involved in cell wall degradation, such as CX16, PG2, PME] and
PME?2. Our finding revealed that the potential mechanism responsible for keeping fruit fresh on tree by

2,4-D is ascribed to inhibition of cell wall degradation and abscission zone formation.
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Table 1 Specific primers used for gene expression analysis by Real time quantitative PCR
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Actin F: CCGACCGTATGAGCAAGGAAA; R: TTCCTGTGGACAATGGATGGA

Pectin methylesterase 1 GTGAAGGATTCTTGGCCCGA:; R: GGCTGCAGCGTTACCAAAAA
CTTTCAAGCGTGGCCTCCTA: R: CCTGCATTTGGAACCAAGCC
GGGTTGTGATATCCAATCTCAAGG; R: GCCCACAGGCAAAGTTTCTG

TCTGATGTGGCTGGGGAAAC; R: AACCCATTGCTGTAGGCTCC

Pectin methylesterase 2
Polygalacturonase 2
Cellulase 17

Cellulase 16 CCAGGCCTTAGCCAACTTCA; R: TGTTTGGCAAGCACATCAGC
1-aminocyclopropane-1-carboxylate 1 TGCACTAAACCGAATTGCCG:; R: TGAGGAGACATCATGTGCGG
1-aminocyclopropane-1-carboxylate 2 GAATTGTCGTAACGGCAGGC; R: GCAGCTTCCAATGCTTGAGG

I-aminocyclopropane- 1-carboxylate oxidase 1
1-aminocyclopropane-1-carboxylate oxidase 4

ACCTCGGTGACCAACTTGAG:; R: GCCGGGTAGATCACAGCATC
TCAACGAGGCCTGTGAGAAC; R: GAGGGAGGTGACGCACATAG
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Fig.1 Fruit dropping rates of Jincheng orange subjected to different treatments.

P <0.05.
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Fig.2 Time-course changes in fruit quality after different concentration treatments
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Fig. 3 Time-course changes in fruit quality after different period treatments
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Fig. 4 Observation of abscission zones in the fruits treated with 2,4-D at different concentrations after Jincheng Orange flower
bloomed 200 d (October 20)

Abscission zones are indicated by the arrowheads.
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Fig.5 Effect of 2,4-D treatment on expression levels of genes, including CX16, PG2, PMEI and PME2, involved in cell wall degradation in

Jincheng Orange’s abscission zones
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Fig. 6 Effect of 2,4-D treatment on expression levels of genes involved in ethylene biosynthetic genes, including ACOI,
ACO4, ACSI and ACS2 in the abscission zones
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L FEFLFEEH (Mao etal., 2000; 558175, 2011; Agustietal., 2012; Heoetal., 2019; Yuetal.,
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2008) . A 5T I B E AT A SO S A I, SR IR S R B B AR T R AI/E L JS 200 ~ 225 d
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