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Abstract: However, the current organogenic regeneration system generally has technical bottlenecks such as
rooting difficulties, severe browning and strong genotype dependence in adult materials, which seriously

restricts the relevant breeding and breeding process. The key external factors affecting regeneration efficiency,
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including explant selection, media optimization, and the ratio and treatment timing of plant growth regulators
(PGRs) are systematically sorted out. At the molecular mechanism level, the cellular and molecular regulatory
mechanisms from callus induction to adventitious root/adventitious bud formation were expounded, and the
core mechanisms of auxin signaling (ARF-WOX-LBD pathway) regulating adventitious root genesis and
cytokinin signaling (ARR-WUS-CLV3 loop) regulating adventitious bud formation were revealed. In view of the
technical bottlenecks such as the difficulty of rooting of adult materials and the serious browning of high-
phenolic varieties, a comprehensive countermeasure combining physiological and epigenetic regulation was
further proposed. This paper analyzes that the organogenesis of woody plants is jointly regulated by external
culture conditions, internal hormone pathways and epigenetic status, and the essence of adult material
regeneration disorder is that regeneration-related genes are systematically inhibited at the epigenetic level. In the
future, through deepening mechanism analysis and technological innovation, it is expected to systematically
break through the regrowth obstacles of woody plants and provide systematic support for precision breeding and
gene function research of forest trees. [Ch, 1 fig. 2 tab. 82 ref.]

Key words: woody plants; organogenesis; tissue culture; plant growth regulators; epigenetics; adventitious

root; adventitious shoot
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Table 1 Key parameters and outcomes across different explant and culture systems
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Table 2 Comparison of key parameters of commonly used culture media (woody organogenesis orientation)
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