Effects of KNO3, NH NO3 and (NH4)ZSO on the
N-sensitive Evernia prunastri and the N-tolerant
Xanthoria parietina lichens, and the role of
polyamlnes
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Chl a fluorescence kinetics
and their analysis and
interpretation can easily
provide informations about
the photosynthetic
capacity and the vitality of
the plant material.
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Photosynthetic efficiency

Fv/Fm = maximum
quantum efficiency of
photosystem II
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. Polyamines:

" - low molecular weight aliphatic amines
| - ubiquitous

- in free form or conjugated to small molecules
o - posmvely Charged at physmloglc pH

HQN‘(Hz)s‘NH‘(CH2)4‘NH2
| Spermidine (SPD)

H,N-(CH,);-NH-(CH,),-NH-(CH,),-NH,
Sprmn (SP) i




Polyamines are involved in a wide range of processes in
higher plants:

- growth

- development

- plant-fungi and plant-viruses interactions

- response to m1crob1a1 symblonts

The most 1mportant changes in polyamme metabohsm are
implicated in plant response to environmental challenges and
abiotic stressors:

e potassium deficiency e salt

| * osmotic-stress * ozone
+ | * hypoxia e UV radiation

e heat/chilling . heavy metals

An 1nduct10n of polyamlne b10synthes1s may confer a stress
Lo tolerance
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Exposure S|mulat|ng a light
intensity gradient

3 h at 40, 150, 700 and 1500

BM/m?/sec PAR intensities,
obtained by a Mille Luce™
MlOOO (Stocker & Yale) pI‘Q]CCtOI‘ |
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Handy PEA (Plant Efficiency
Analyse ansatech




'Mean (N 24) Fv/Fm va,luéaa (+SD) of the lichen Evernia prunastri after 1 and

| 24 h frqm treatment Wﬁ.
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Mean (N=24) Fv/ Fm Values (+SD) of the lichen Xanthorla parletlna after 1
and 24 h from treatment w1th varIous concentrations of different N-
contammg solutlons
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Mean (N=4) FV/Fm values (+SD) of the hchen Xanthoria parletlna Biltess 1,
24 and 48 h from treatment with 1mM inhibitors of polyamine productlon

and 0.5 M (NH,),SO,.
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SUMMARY

1) The N-tolerant lichen species X. parietina is hardly influenced by
nitrogen compounds

2) Ammonium can adversely affect chlorophyll a fluorescence of the
N-sensitive species E. prunastri, while nitrate has no effect

3) The effect of NH,* is evident 1 h after treatment only at the
highest concentrations tested, while 24 h are necessary to
measure effects also at lower concentrations

4) External supply of polyamines dramatically changes the
sensitivity of E. prunastri to N stress, with spermidine acting
immediately, and putrescine and spermine only after 24 hours

S5) Treatment with inhibitors of polyamine production reduces the
N-tolerance of X. parietina



FUTURE RESEARCH
1) Completing the experimental design, testing the effect of
polyamines and their inhibitors also with NH,NO,
2) Checking the effect of treatments up to 96 h from incubation

3) Measuring the concentratlon of endogenous polyamines before
and after treatment
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