

[image: cover]





TORBEN JÜRGENSEN


Phenotypic Plasticity


in Micranthes foliolosa at Sisimiut,


West Greenland




Abstract: Studies of Micranthes foliolosa (R. Br.) Gornall sensu lato in the Sisimiut valley, West Greenland, demonstrate a species with high phenological plasticity with five reproductive phenotypes as constitute the physical expression of the local genotypes. The growth and shape of the five phenotypes are strongly controlled by the substrate temperature and the humidity in the growth period of 16 June to 27 July. The physical expressions of the individual phenotypes are strongly dependent on the temperature of the substrate’s top five centimeters in the growing time and can be used as climate indicators. The individual phenotypes are located, measured and treated statistically. The individual phenotypes are markedly different and can be easily identified. At substrate temperature below 7 oC, generates only rosette or herbs with rosette and stems bearing bulbils but without flower. At substrate temperature above 7 oC occurs herbs with a single flower, and is the substrate temperature above 10 oC, there are multi-flowers on the herbs and two stigmas. With the substrate temperature above 12 oC, the herbs generated multi-flowers and three stigmas. Micranthes redofskyi (Adams) Elven & D.F. Murray is compared with the Sisimiut occurrences as a Beringia variant of Micranthes foliolosa.
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INTRODUCTION


Previous research of Micranthes foliolosa (Brown) Gornall sensu lato (Micranthes foliolosa s.l. in this paper) at Sisimiut demonstrated a polymorphic plant with at least five distinctly different growth forms and was previously described as a new variety of Micranthes foliolosa s.l. as Micranthes foliolosa var. sisimiutii (WILKEN & JÜRGENSEN, 2013). It left a question about the various growth forms in Micranthes foliolosa s.l. is environment dependent, so the growth forms were phenotypes and therefore an expression of phenotypic plasticity.


The habitat of Micranthes foliolosa s.l. at Sisimiut is generally snow patches with a north-eastern exposure in small gorges or small rock shelves with moss substrates. As soon as the snow disappears, the basal rosettes develop above the moist moss substrate, and in the years 2013 and 2014 stem growth happens in the summer from 16 June to 27 July (Wilken & Jürgensen, 2013; Jürgensen, 2020).


Arctic has a dramatic and well-documented history of repeated climate oscillations over a short period of time and have strong environmental conditions such as change in solar radiation, low temperature and hence different short growing seasons for the vegetations (Brochmann et.al. 2013, Stubbs et.al. 2018).


It challenges the Arctic plants to develop extreme survival strategies that can be reflected in the genotypes of the plants ability to form phenotypes (phenotypic plasticity).


It is important to study the knowledge of the causes and consequences of phenotypic plasticity and the capacity of genotypes to produce different phenotypes in response to environmental variation is crucial for understanding the evolution and maintenance of biodiversity (Schlichting, 2002; Fusco & Minelli, 2010; Gratani, 2014; Forsman, 2015). This is expressed in the development of quantitative traits related to the fitness, the relative abundance and success of individuals in each environment, and visible in the range of phenotypes a single genotype can express as a function of its environment (Nicotra et.al. 2010).
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