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GOALS OF THE PROJECT:

ABSTRACT & INTRODUCTION

MATERIALS AND METHODS

MATERIALS AND METHODS

CONCLUSIONS

 Analysis of actual literature for case researches.

 Formation of a representative list of botanical species for the next stage of research.

 Theoretical basis of algorithms for constructing phylogenetic models and their parameters, some 

aspects and features of use.

 Cytomorphological and cytomorphometric analysis of available micrographs of iris stomata.

 Modeling of phylogenetic tree of species of the genus Iris and validation comparison with 

morphological data.

 Analysis of the results obtained, revealing new data and proposing possible ways of application

Fig. 10

Iris sibirica

Fig. 11

Iris reticulata

Fig. 12 

Iris pumila

PHASE OF CYTOMORPHOLOGICAL

ANALYSIS:

Used the 8 samples of iris stomatal apparatus of 

the 8 iris species. General criteria: 

1. The shape of the stomatal pore (the ratio of 

length to width at the widest part)

2. Stomata index

3. The number of stomata per unit leaf surface 

(relatively correlated with criterion 2)

PHASE OF PHYLOGENETIC ANALYSIS: MRBAYES

software and PhyML-NGPhylogeny.fr computing servers

with Markov chain modifications were used to build the

tree. The complete pipe-line of this stage is shown in

Scheme 1 (authors property).

 High level of reliability and consistency with the data of other authors regarding the taxonomic 

rank of individual subtaxons of the genus Iris L. (subgenus Scorpiris (Juno) and Iridodictium) ;.

 Demonstrated the limited applicability of both B. Matthew's monophyletic approach and the excessive 

parcelling of the genus into independent genera, which was followed by G.I. Rodionenko;

 Discovered previously undescribed differences between groups of Iris subgenus species of 

European and Mediterranean-East Asian centers of origin;

 The critical moments of possible genetic contamination of rare species of the genus have been 

identified, which makes it possible to use a phylogenetic approach to identify similar problems in other 

taxa.

 The results prompted us to the possibility of integrating systemic phylogenetic analysis into the 

agro-industry.

The selected marker gene encodes one of the leading 

proteins of the chloroplast filtration system - maturase-K. 

Is one of the fastest evolving plant genes. Due to the use 

of well-chosen primers, the resulting sequences are widely 

used in the process of DNA barcoding of all plants.

Fig. 1 Iris paradoxa Fig. 2   Iris germanica, sort

«Chornomorska chaika»

Fig. 3  Iris sub. Limniris, 

sort «Louisiana Blue»

Fig. 4 Iris reticulata 

(Xiphium)

Fig. 7  Iris spuria, cult.

«Lenkoran»

Fig. 5  Iris pumila, sort

«Paporotі tsvit»

Fig. 6  Iris halophila

For the analysis of the stomatal apparatus by cytomorphometric methods used 8 species, 

which are listed below (authors property):

The basis of our research was the modelling and analysis of the molecular
phylogenetic tree of 52 species of the genus Iris L. based on marker gene matK, and further
validation of the results by cytomorphological and cytomorphometric analysis of the
stomatal apparatus of these plants.

Fig. 8 Iris sibirica

RESULTS

Fig. 9. Douzery, E. (2018). The plastid genome of a model flowering plant

(Arabidopsis thaliana: Brassicaceae) [Illustration]. Wikipedia.

https://commons.wikimedia.org/wiki/File:Plastomap_of_Arabidopsis_thaliana.svg

Scheme 1. Pipeline of the 

research (author's property)

Scheme 2. The resulting tree of 52 iris species

For clarity of an estimation of differences we constructed diagrams 

to compare investigated kinds on these parameters (fig. 13-15)

Fig. 13 Comparison of iris species per sizes of guard cells

Fig. 14 Cluster analysis of iris species by Ward’s method

Fig. 15 Comparison of iris species per stomata index

Results shows the prospects of introducing a breeding technique to agro-industry
based on a unified scheme for phylogenetic mapping of hybrids and species of crops. This
method also will help to solve the problem of genetic contamination of populations of
rare plant species.

• Phylogenetic mapping in the agro-holdings can significantly

increase the efficiency and success of creating new hybrids with the

desired characteristics

• The regular analysis of the phylogeny of species of the genus Iris

provided a preliminary basis for a thorough work on the verification

and monitoring of rare species of irises, which potentially makes it

possible to regulate the work of breeders and avoid destructive

hybridizations for the species.

 Creation of uniform databases for future crossing

 Conservation of biodiversity of the environment

 Economic benefits for more faster and effective
developing new hybrids

 Systematization and unification of the pipe-line

 Relative simplicity and ease of implementation
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