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Effects of IAA Treatment at Expansion Stage on Fruit Traits and
Related Gene Expression in Peach Fruit at Ripening Stage
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Abstract: In order to clarify the effect of exogenous auxin on fruit ripening in late stage of peach fruit de-
velopment and to further understand the mechanism of auxin regulation on fruit development and ripening.
In this study, peach °Xiaobaifeng’ fruits were treated with different concentrations of exogenous TAA
(200, 10, 0.1 pmol/L) at the second rapid expansion stage. Samples were collected at 10, 20, 30 days af-
ter treatment. The changes of hardness, sugar components (sucrose, glucose, {ructose, sorbitol), pectin,

cellulose contents and ethylene release of peach fruit were analyzed. The transcriptomic sequencing was
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performed on fruits treated with 200 pumol/L TAA for 30 days and in the control group. The results
showed that, (1) at 30 days after IAA treatment, the pulp hardness of 200 pmol/LL TAA treatment group
was significantly increased compared with the control group, and the average maturity was delayed by 5
days, while there were no significant difference of 10 pmol/L and 0. 1 pmol/L TAA treatment groups with
the control group at the same time. (2) Sucrose content was significantly lower than that of the control
group after 0. 1 pumol/L and 200 pmol/L TAA treatments for 30 days, but had no significant difference
with that of the control group after 10 pmol/L IAA treatment for 30 days. There was no significant differ-
ence in the contents of glucose, fructose and sorbitol at 30 days after IAA treatment. (3) The content of
soluble pectin after 0. 1 pmol/L TAA treatment was not significantly different from that of the control
group at 30 days, but was significantly lower than that of the control group at 10 and 200 pmol/L TAA
treatments at 30 days. At 30 days after IAA treatment, there was no significant difference between the
contents of insoluble pectin and cellulose in peach pulp and the control group. (4) At 10, 20, 30 days after
IAA treatment, there were no significant difference in ethylene release of 0.1 and 10pmol/L TAA treat-
ments with the control group, and the 200 pmol/L TAA treatment group was significantly lower than the
control group. (5) Transcriptome data showed that there were a total of 86 differentially expressed genes
between the 200 pmol/L TAA treatment and the control group. KEGG analysis found that the expression
profiles of multiple genes in 6 metabolic pathways closely related to fruit development and maturation had
significant changes, and the change trend was consistent with the measured physiological indicator data.
Comprehensive analysis showed that 200 pmol/L exogenous IAA treatment of peach fruit at the second
rapid expansion stage could delay the fruit ripening process.
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Table 1

Primer sequences used in the experiment

1D
Gene 1D
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Prupe. 5G011400
Prupe. 1G376400
Prupe. 7G192800
Prupe. 5G035400

Prupe. 4G082000

TGCGTTTAACCCTGCCCATG

TGTCAAAATGACTGGTTGGA

ATAGGGTTTCAGGACACGTT

AGCCGAGTTCCAGTAGCTT

TACAGAAAGCGGCAGCCAT

TTCCCTTCAAGGCATGATCC

TTGGACGACCTCTGCCTC

TAACAGGGACAGGTGACACA

TGAGAGCAAGAGGAGCTCTT

TGTTCGACGGTGACGGCATGG

Prupe. 4G051400 TCGTCCAGCCGTGAGCCG ACGTGCTCTACTTCGACTCGGT
RPII GCTCGCTGTTTTGCAGTTCTAC AACATAGGTGAGGCCGCACTT
1.3 HiELE LeXT AR 2 P34 SE 3R 5 d B, T AE 10,0. 1 pmol/L
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Fig. 1 The peach fruit phenotype and hardness with different concentrations of exogenous IAA treatment
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Fig. 3 The contents of soluble pectin, insoluble pectin, total pectin and cellulose in peach pulp

under different concentrations of IAA treatment
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(3. XTI

Introduction of the Plant Front Cover: Rheum nobile

Rheum nobile J. D. Hooker et Thomson, also named Gaoshan Da Huang, belongs to a member of the
genus Rheum from the family Polygonaceae.

The plants are perennial herbs, having stout roots and rhizomes which can be used as medicine. The
stems are simple, erect, 1—2 m tall, with numerous basal leaves, stem leaves and leaf-like bractes. The
basal leaves are rosulate, orbicular, ovate, or cordate-ovate, 20—30 cm in diam. The stem leaves and leaf-
like bracts are smaller upward, suborbicular, 5—13 cm in diam. The bracts are yellowish, covered with
each other to form an airtight and translucent tower shaped greenhouse to resist high altitude, low temper-
ature, strong wind and strong ultraviolet rays, and protect the axillary inflorescences inside the bracts.

Rheum nobile needs as much as 15—45 years of vegetative growth to accumulates enough nutrients
until it matures. It blossoms once a lifetime, then the plant dies as the fruit matures with the final nutri-
ents distributed to the seeds. Flowering from June to July; fruiting in September.

Rheum nobile is an endemic Himalayan species, growing on alpine scree slopes and meadows at eleva-
tions of 4 000—4 800 m above sea level. It belongs to a group that has evolved and specialized with the rise
of the Qinghai-Tibet Plateau and to adapt to the special environment of high mountains. Because of its ex-
tremely harsh growth environment, and long vegetative growth and phenological period, R. nobile is aw-

fully rare.

(LUO Jian)



