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Abstract: Kin selection is an evolutionary strategy that favors the reproductive success of an organism'’s relatives, even at a
cost to the organism’s own survival and reproduction. It is also defined as random mating of individuals genetically closely—
related, through their interactions, to make them fit. Although kin selection is universally authenticated among animals,
studies of kin selection in plants are scanty, and available sources are inconsistent. In this article we reviewed the available
documents on kin selection and niche partition, brought supporting evidences and discuss reasons for differences in
experimental results, come up with possible mechanisms of kin selection for future research. The theory of ecological niche
partition stipulates that given interactions between kin plants, there is "kin competition" as well as " kin cooperation" in
consistent with kin selection. Recent studies on kin selection in plants have shown that plants increased their root allocation

when groups of strangers shared a common pot compared to groups of siblings, which indicates plants may discriminate kin
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under competitive conditions and benefit their siblings. Contrary to this, other studies have proved that it was not kin
selection, but the competition ability of plants that predicts interaction results. Such opposite conclusions are mainly
attributed due to two reasons;1) Different species have different ability of kin selection or niche partition. Species which
have stronger ability of kin selection benefit siblings on fitness; while other species have stronger ability of niche partition
will benefit strangers. 2) Improper experimental design resulting mislead deduction, such as without considering the effects
of different families that have different competition abilities, wrong indexes irrelevant to fitness and neglecting effects of soil
volume. Because of insufficient previous researches on kin selection, it is impossible to make confirmative conclusions on
whether kin selection commonly exists in plants. Mechanisms of kin selection may rely mainly on roots. Studies have shown
that roots are the transmission channels for kin signals because kin selection occurs only when neighbor roots appears
nearby. Other studies reported that related plants transmit genetic information through root secretion among each other. It is
also possible that microbes are drivers of intra-specific processes to favor sibling or stranger groups, but so far convincing
evidences are rare. Undoubtedly, there is a need to focus on observation and analysis of root system to correlate between
roots and kin selection for in-depth studies on kin selection mechanism. Therefore proper research inconsideration to all the
parameters explaining the kin selection are required to arrive in conclusion. Through the literature review, it is apparent that
for the detailed understanding of kin selection in plants, we need to improve experimental designs by choosing multiple
families of species under different environmental conditions to conduct thorough studies and determine universality of kin
selection among plant species. To explore mechanisms of kin selection in plants, physiological and biochemical studies are
also required to ascertain plants secretions and exudates in recognizing their kin and determine their secretions pathways,

explore how signal (s) are generated, transmitted and effects on kin relationships by the method of signal transduction.
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Fig.1 Possible interaction between kin plants
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