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Tato akce se koná v rámci projektu: 
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Hypotheses 
• Flavonoid biosynthesis is primarily induced by 

UV radiation (UV-B) 
• However, their biosyntesis is strongly related 

to carbon and  nitrogen metabolism (C:N 
ratio) and therefore the accumulation is 
modulated by intensity of PAR and nitrogen 
status 
 



Materials and methods 
• Four spring barley varieties – Barke, Bonus, Prestige, 

Sebastian 
• Pots filled with mixture of siliceous sand (0 -2 mm) and a 

light peat substrate with pH 5,5 – 6,5 (1:2) 
• fertilization with nitrogen [Ca(NO3)2] to achieve final doses 

0 and 10 g N m-2  
• Using plastic UV filter (Lee Filters) excluding both UV-A and 

UV-B and shading net reducing both UV and PAR by 
approx. 50% - four treatments were applied for 8 days 
UV0PAR-, UV0PAR+, UV50PAR-, UV100PAR+  

3 

Spring barley  
(Hordeum vulgare) 
coverd by UV filter 
and shading net 

around  
BBCH 12 before 

fertilization 



• In variety Barke the effect of N nutrition on 
accumulation of epidermal flavonoids was 
only small and affected particularly the 
constitutive accumulation 
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• In  variety Bonus the N nutrition strongly 
reduced the UV induced accumulation of 
epidermal flavonoids 
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• Similarly in variety Prestige, higher N dose 
reduced the UV induced accumulation of 
flavonoids 
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• In variety Sebastian the effect of N nutrition 
on flavonoid accumulation was more 
pronounced under lower UV dose (50%) or 
PAR induced accumulation 
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• The data aboud epidermal falvonoid accumulation 
were collected also for 1st (older) leaf, which is 
showing lower effect of N status and also lower 
effect of UV /PAR on flavonoid accumulation 
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• Differences in epidermal flavonoids 8th day of 
UV/PAR treatment 
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• Carbon content is increasing with higher UV/PAR 
intensity, but only little affected by N status (slight 
increase with higher N dose)  
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• Nitrogen content was reduced by increasing UV/PAR 
intensity and increased by higher N dose 

Prestige
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• Higher C:N ratio seems to be preception for 
higher flavonoid  accumulation  
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• UV/PAR treatments reduced length of newly developed leaf (3rd 
leaf). Conversely nitrogen increased leaf length – the effect of N 
is genotype specific (lower effect in Barke) 

Prestige
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• Total aboveground biomass is highest in higher PAR 
intensity but reduced under higher UV.  The response 
to both higer UV and higher PAR depends on variety.  

Prestige

UV0PAR- UV0PAR+ UV50PAR- UV100PAR+

A
bo

ve
gr

ou
nd

 b
io

m
as

s 
(g

)

0.00

0.05

0.10

0.15

Sebastian

UV0PAR- UV0PAR+ UV50PAR- UV100PAR+

Barke

0.00

0.05

0.10

0.15

 N- 
 N+ 

Bonus



• Root:shoot ratio is reduced by higher N dose, particularly under low 
UV/PAR. Genotype specific response. In Sebastian higher effect of UV/PAR 
and increasing nitrogen effect in higher UV/PAR intensities. In variety 
Bonus higher N effect in lower UV/PAR intensities 
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• Significant effect  of N in range 360-420nm (flavonoids) and 460- 530 nm 
(anthocyanins, carotenoids).   Flavonoids  are more influenced under 
higher UV intensity, anthocyanins and carotenoids under higher PAR 
intensity 
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• Some compounds show decrease with 
elevated UV (PAR) radiation  (e.g. Vanilic acid) 
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• Accumulation of some compounds is 
stimulated mainly by PAR but not by UV 
radiation (e.g. Ferulic acid) 

Prestige
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• Accumulation of main flavonoids is induced particularly by UV 
radiation (e.g. Isovitexin). In most cases the content is 
positively influenced by N fertilization or no effect observed 
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• The total amount of some flavonoids is 
strongly genotype-related, however the trends 
in the effect of UV/PAR and N are similar 
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• Similarly for Homoorientin the accumulation of 
flavonoids is much higher in variety Sebastian 
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• Is carbohydrate metabolism the main driver of flavonoid 
biosynthesis? Increasing accumulation of pentoses with 
higher intensity of PAR and UV and decreasing accumulation 
with higher N dose 
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