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Project Details:
Title of proposed project: 
Development of non-glandular and glandular trichomes within flowers of selected Pinguicula species.
Description of the project in less than 50 words: 
The aim of this project is to show anatomy and micromorphology at each developmental stage of non-glandular and glandular trichomes located within flowers of P. agnata, P. moranensis and P. vulgaris. We would like to compare trichomes development processes of these species, in order to establish differences and similarities. 
Total budget request: 1.810,00 US$ 

Project Proposal  		
Introduction:
          Pinguicula genus consist of 96 known carnivorous plant species, what makes it second-largest genus of Lentibulariaceae family. Except of Pinguicula to Lentibulariaceae family we can also include both Utricularia and Genlisea genera (Fleischmann and Roccia, 2018). The first genus that evolved was Pinguicula and has most common features with ancestor of this family (Ibarra-Laclette et al., 2013). Pinguicula is cosmopolitan genus present in almost all continents except of Australia and Antarctica, however center of biodiversity of this genus is located in Central America (Roccia et al. 2016).
          Among Pinguicula species we can distinguish the three subgenera (xxxx) and also groups of species, which differ in terms of the type of pollinator. The majority of Pinguicula species are pollinated by insects. Within this group of plants we can further differentiate between species pollinated by Diptera and/or Hymenoptera and species pollinated by Lepidoptera. There also exist ornitophilous species, which are most probably pollinated by the hummingbirds (Lampard et al. 2016; Villegas and Alcalá, 2018).
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Figure 1. Micromorphology of 
P. agnata
 
mature 
flower. Pistil with glandular trichomes on the outer surface of ovary (A, B) and different types of non-glandu
la
r trichomes located at the entrance to the throat (C) and inside the throat (D).  
)          Lentibulariaceae species have flowers with bilateral symmetry, which are bilobed. These flowers contain elongated spur responsible for nectar production (Fleischmann et al., 2010; Villegas and Alcalá, 2018; Aranguren et al., 2018; Płachno et al. 2018; Lustofin et al., 2019). Pinguicula species display a wide range of corolla sizes, colors, as well as dependently on the type of pollinator spur length and shape (Lampard et al., 2016; Roccia et al., 2016). A common feature of Pinguicula flowers is presence of various types of non-glandular trichomes, which are located on basal parts of corolla lobes and inside the throat (Fig. 1). Owing to diverse micromorphology of these trichomes, their structure are used as a taxonomical trait to recognize species (Casper, 1966). Also Inside spur are located numerous glandular trichomes which form nectary (Lustofin et al. 2019). Additionally in our preliminary study which concerns anatomy and micromorphology of Pinguicula mature flowers we observed numerous glandular trichomes located on basal part of corolla lobes, as well as on generative organs (Fig. 1). 	
       Nevertheless there is lack of knowledge about development processes of Pinguicula flowers. It seems to be very interesting to examine and compare ontogeny of chosen flowers, in order to test if there exist any differences between closely related species during these process.
Objective and hypotheses: 
          The research goal of this project would be analyses of anatomy and micromorphology of flower buds, including all types of non-glandular and glandular trichomes. Subsequently I would like to compare development processes of flowers for selected species, which belongs to different subgenus: Pinguicula (P. vulgaris), Temnoceras (P. agnate and P. moranensis)  and differ in terms of pollinator: Hymenoptera/Diptera (P. vulgaris, P. agnate), Lepidoptera (P. moranensis) . We have hypothesis that structure of flower buds, including non-glandular and glandular trichomes on each development stage differ dependently on the type of pollinator and subgenus.
Material and methods: 
          We will used cultivated plant material from Liberec Botanic Garden (Dr. Miloslav Studnička, Liberec, Czech Republic) Prague Botanic Garden (Czech Republic) and the Botanical Garden of the Jagiellonian University in Cracow. We would like to examine at least 5 flower buds at each development stage on each species. Development stage will be divided into 3 phases (beginning of flower bud development phase, middle bud development phase and before anthesis bud development phase), basing on the length of the buds.
          For micromorphology analysis plant material will be fixed, dehydrated in a graded ethanol series, subjected to critical-point drying using liquid CO2 and subsequently sputter-coated with gold. Micromorphology analysis will be evaluated by scanning electrone microscope. In order to examine anatomy of flower buds, previous fixed and dehydrated in a graded ethanol series plant material will be embedded in resin Technovit 7100 and subsequently sectioned with a histological knife on rotary microtome into semi-thin sections (3-5µm). Sections will be stained with 0.1% toluidine blue O. Such prepared material will be examined using a light microscope.
Itemized budget: 
[bookmark: _GoBack]Reagents for fixation and preparation of flower buds material; SEM analysis; resin necessary for anatomy analysis; Transport to Liberec Botanic Garden, Prague Botanic Garden for plant material; costs: 1.810,00 US$  
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