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Why Ambrosia artemisiifolia L. ?

Source: Buters, J., Alberternst, B., Nawrath, S., Wimmer, M., Traidl-Hoffmann, C., Starfinger, U., ... & 

Bergmann, K. C. (2015). Ambrosia artemisiifolia (ragweed) in Germany–current presence, 

allergological relevance and containment procedures. Allergo Journal International, 24, 108-120.
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Why phenolic acids?

Previous research:



Which phenolic acids?

• p-coumaric acid

• chlorogenic acid

• caffeic acid

• ferulic acid

• gallic acid

• protocatechuic acid

• p-hydroxybenzoic acid

• syringic acid

• vanillic acid

5 doses (10*-7 mol)

D1-D5



The aims of the research:

▪ to investigate the inhibitory and selective potential of three phenolic acids to 
A. artemisiifolia and Z. mays, respectively (in vitro);

▪ to evaluate the effect of foliar application of phenolic acids on A. artemisiifolia 
and Z. mays - chlorophyll fluorescence and multispectral imaging (in vivo).



Materials and methods – in vitro

• phenolic acids: p-coumaric acid (PCA), 

ferulic acid (FA), 

vanillic acid (VA).

▪ control – distilled water

▪ phenolic acids differ in their solubility in 
water – different range of doses

PCA FA VA
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- 400 400

- - 600

Dose (*10-7 mol)



Specie AMBAR ZEAMA

No.seeds/P.dish 50 25

Rep/PHA 4 4

Duration(days) 10 7

▪ common germination tests

▪ 25 °C day/15 °C night, 70% RH

▪ sensitivity: 

▪ germination %

▪ hypocotyl/coleoptile and radicle  length

▪ fresh/dry seedling biomass

▪ ANOVA, Tukey HSD, 

▪ R environment and software

Materials and methods – in vitro



Materials and methods – in vivo RGB

NPQ

Ant

Chl

NDVI

Fq’/Fm’

Fv/Fm

▪ chlorophyll fluorescence and multispectral analysis

▪ CropReporter:

▪ A. artemisiifolia - images taken for 7 consecutive days after 
application of vanillic acid

▪ Z. mays – image taken on 7th day after application

▪ repeated measures ANOVA, cluster analysis
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RESULTS



Figure 1. The effect of phenolic acids on A. artemisiifolia L. early germination 
parameters at dose 200*10-7 mol.



Dodavanje naslova slajda - 1
Figure 2. The effect of ferulic and vanillic acid on A. artemisiifolia L. early 
germination parameters at dose 200 and 400 *10-7 mol.
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Figure 3. The effect of vanillic acid on A. artemisiifolia L. early germination 
parameters at doses 200/400/600 *10-7 mol.



▪ Figure 4. The effect of phenolic acids on Z. mays early germination parameters at 
dose 200, and 200 & 400 *10-7 mol .



▪ Figure 5. The effect of phenolic acids on A. artemisiifolia L. chlorophyll 
fluorescence and multispectral traits.
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Vanillic acid!



▪ Figure 6. The effect of vanillic acid on A. artemisiifolia chlorophyll 
fluorescence and multispectral traits at dose 600 *10-7 mol.



▪ Figure 7. The effect of ferulic acid foliar applied on Z. mays at dose 
400*10-7 mol.



▪ inhibitory potential of p-coumaric acid against A. artemisiifolia (in vitro)

▪ Z. mays selectivity to phenolic acids (in vitro and in vivo)

▪ effect of phenolic acids depends on:

▪ the tested species, 

▪ the compound,

▪ dose,

▪ uptake pathway (in vitro vs. in vivo).

Conclusions:



Thank you for your 

time!
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