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Studies on the development of reproductive organs of hybrid larch

Abstract: The supply of improved varieties of larch is limited by the instability of seed orchard yield. The seed
yield could be improved through fertilization, hormone treatment, tree management and other measures, but the
situation of low yield and unstable seed setting has not been fundamentally solved. Therefore, it is necessary to study
the flowering mechanism of larch, so as to improve the yield and stability of improved varieties. With the second
generation seed orchard of hybrid larch as the material, the flowering biological characteristics, flower organ
development process and flower induction mechanism were studied by means of flower volume observation,
morphological anatomy, hormone determination, transcription sequencing, and exogenous hormone treatment,
combined with the characteristics of morphological level, cell level, physiological level, and gene expression in the
whole process from reproductive bud formation to pollination, establish a theoretical foundation for high and stable
yield in seed orchards. The flowering period of hybrid larch is from April 10 to April 30 every year, and the pollination
period is before or after April 25. The female gametophyte is in the stage of cellarized free nucleus during pollination.
A total of 37 MIKC type MADS box genes were identified in the transcriptome of mature male and female cones and
vegetative twigs. Combining the characteristics of morphology, anatomy, physiology and gene expression, the flower
induction period of hybrid larch was determined, and the development of new buds was divided into six stages. (4)
AP2/EREBP gene family was significantly enriched in the flowering induction period, indicating that this family was
involved in the flowering induction of larch, and the main regulatory hormone in this period was gibberellin. The
gibberellin content of new buds on branches could be increased by stem injection, and the closer the treatment time
was to the flowering induction period, the better the effect of promoting seed setting was. The flower bud formation
period of hybrid larch in this region is from late July to early August, and the application of gibberellin in the middle
and late July can regulate the expression of flowering related genes of larch and increase the seed yield.
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