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Introduction

- Dalmatian pyrethrum (Tanacetum cinerariifolium /Trevir./Sch. Bip.)
- perennial, outcrossing plant species, Asteraceae
- endemic to the Eastern coast of the Adriatic Sea
- PYRETHRIN - natural insecticide
- 6 compounds: pyrethrin I i II (PI, PII), cinerin I i II (CI, CII), jasmolin I i II (JI, JII)
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Objectives

(1) Evaluation of biochemical diversity of natural Dalmatian pyrethrum populations; intra-
and interpopulation diversity with regards to pyrethrin content and composition

(2) Determination of the relationship between spatio-ecological variables and total 
pyrethrin content and six pyrethrin components 
- temperature and precipitation related variables, altitude, soil properties, solar    

radiation, and distance from the coastline
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(bioclimate, soil properties, altitude, solar radiation, and distance from the coastline) 

Examination of possible connection between spatio-ecological variables and biochemical diversity




Materials and methods 

ICMAP 2021 : International Conference on Medicinal and Aromatic Plants
March 4 - 5, 2021, Rome, Italy

Sampling: 10 populations

MSPD
extraction

Field trial

HPLC-DAD

Extraction and quantification



Results and conclusion  
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Total pyrethrin content (TP)
0.10 – 1.35% DW; avg. 0.58%

Ratio P I/II
- 0.21 (P06) – 5.88 (P03), avg. 1.77

Correlations - pyrethrin components
- negative PI and PII
- positive PI and TP

Correlations pyrethrins - spatio-ecological variables
Temperature (BIO1-11): significant correlations with TP,PI,PII,CII

Temp. Annual Range - significant neg. correlation with TP and PI, 
positive with other compounds; altitude same correlation pattern

Precipitation (BIO12-19): non-significant 

- future breeding programs
- genetic resources conservation
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Among tested bioclimatic predictors, those referred to temperature (BIO1-11) showed highly significant correlations with respect to content (%) of total pyrethrins (Ptot), PI, PII and CII (ǀ0.25ǀ<r<ǀ0.6ǀ, with only exception of BIO4 variable and BIO7-PII combination). The most important predictor was BIO7-temperature annual range (the difference between min. temperature of the coldest month and max. temperature of the warmest month), that showed significant correlations with the content of all six compounds and Ptot. Correlation with PI and Ptot was negative while correlation with four other compounds was positive. The same correlation pattern was observed in regard to parameter altitude, which is expected, since increase of altitude is reflected in temperature decrease in the investigated geographical region. It can be observed that parameters negatively correlated with Ptot and PI content, are positively correlated with PII and CII content, and vice versa.
Predictors related to precipitation (BIO12-19), generally did not show significant correlations with the content of pyrethrin compounds. Among other tested parameters, significant correlation was observed between Ptot, PI, PII and CII and soil clay content at six different depths. Generally, no correlation was observed between pyrethrin compounds and soil pH reaction in our sample.

- Combine molecular and biochemical data



Connection to data obtained by molecular markers
Background for future breeding and agricultural exploitation od Dalmatian pyrethrum in Croatia
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