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Melilotus officinalis seed formation in relation to pollination biology

LIANG Zhencai, HAN Jialing, Gulisidan- Ainiwaer, ZHANG Aiqin
(Xinjiang Key Laboratory of Biological Resources and Genetic Engineering /
College of Life Science & Technology, Xinjiang University, Urumgqi 830017, Xinjiang, China)

Abstract: The phenomenon of “more flowers (ovules) and fewer fruits (seeds)” often exists in angiosperms due to limited
pollination, resource or maternal selection. Melilotus officinalis is a widely cultivated and high-quality legume forage. It
contains multiple ovules but only 1~2 develop into mature seeds. It remains unclear whether pollination plays a role in seed
formation. Therefore, this study was done to investigate the pollination system and seed formation process of M. officinalis.
The results showed that there was a mixed mating system type in M. officinalis without apomictic reproduction, which was
self-compatible, but not automatically self-pollinated as it requires the aid of pollination insects. It was observed that the
population began to bloom in late May, with florescence lasting for approximately 40 d, and the opening of a single flower
lasting 1~ 1.5 d. M. officinalis had a general pollinating system, with the main pollinators being bees, flies and hoverflies.
The number of pollens on stigmas were 18.19 in the natural state, and 6.04 in the emasculated state, without pollen
restriction. Under artificial cross-pollination conditions, 80% of the ovules at position 1 (observed from the base of pod), and

21.8% at position 2 develop and form seeds. The ovules at positions 3~ 7 did not develop, and had undergone massive
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abortions starting on the 4th day after pollination. Therefore, it was inferred that there were no factors restricting seed
formation in terms of pollination (pollen source and the intensity of pollination) in M. officinalis, This phenomenon is known
as a type of seed selective abortion by maternal regulation, which may be a reproductive strategy to increase seed fitness or

seed dispersal ability.

Keywords: Melilotus officinalis; pollination ecology; pollen transfer; mating system; ovule development; seed formation;

maternal selection
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Seed set rates/%

[FIFUIAN R NG PR RN 2 57 535 (P < 0.05),

Different lowercase letters within the same column indicate significant difference at the 0.05 level.
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Figure 7 Ovule abortion rate and seed formation of Melilotus officinalis at different positions in ovary
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