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ABSTRACT
Seed is the offspring of angiosperms. Plants pro-
duce large numbers of seeds to ensure effective
reproduction and survival in varying environments.
Ovule is a fundamentally important organ and is
the precursor of the seed. In Arabidopsis and
other plants characterized by multi‐ovulate ova-
ries, ovule initiation determines the maximal ovule
number, thus greatly affecting seed number per
fruit and seed yield. Investigating the regulatory

mechanism of ovule initiation has both scientific
and economic significance. However, the genetic
and molecular basis underlying ovule initiation
remains unclear due to technological limitations.
Very recently, rules governing the multiple ovules
initiation from one placenta have been identified,
the individual functions and crosstalk of phyto-
hormones in regulating ovule initiation have been
further characterized, and new regulators of ovule
boundary are reported, therefore expanding
the understanding of this field. In this review,
we present an overview of current knowledge in
ovule initiation and summarize the significance of
ovule initiation in regulating the number of plant
offspring, as well as raise insights for the future
study in this field that provide potential routes for
the improvement of crop yield.

Keywords: asynchronous initiation of ovule primordia, early and
late ovule initiation, placenta elongation, plant hormones, seed
number per fruit

Yu, S.X., Jiang, Y.T., and Lin, W.H. (2022). Ovule initiation: The
essential step controlling offspring number in Arabidopsis.
J. Integr. Plant Biol. 64: 1469–1486.

INTRODUCTION

Angiosperms, or green flowering plants, are the largest
species group in the plant kingdom, comprising

416 families and more than 360,000 species (Willis, 2017).
Seeds are the offspring of angiosperms. Plants produce
many seeds to guarantee that their offspring will survive
successfully in varying environments. Regulation of seed
number is a complex process. In general, the more seeds,
the better the odds of survival for the species. However, in

plants characterized by multi‐ovulate ovaries, limited ovary
space and nutrition might affect seed quality if a plant
produces too many seeds. Although increased seed
number might negatively influence seed development and
seed weight, as long as fertility is not defective, these
seeds still contribute to the effective offspring number, and
thus still benefit plant production. A balance between
seed quantity and quality is therefore required (McGinley
and Charnov, 1988; Sadras, 2007). Popular food crops
and oil crops, such as cereals, canola, and beans, are
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