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3 Zavéry / Conclusions

ZAVERY

Ve své praci jsem sledovala plasticitu ultrastruktury chloroplasti ve vztahu

k fotosyntéze listi u kukufice a ve vztahu k metabolismu cytokininid u tabaku. Dospéla

jsem k ndsledujicim hlavnim zavértim.

l.

Béhem vyvoje fotosynteticky aktivnich listd kukutfice (mladé, dospélé a
starnouci listy) se nendhodné kvantitativné méni ultrastruktura chloroplasti
v burikdch pochev cévnich svazku (BSC) ve stfedni ¢asti listové ¢epele, podobné
jako to bylo dfive zjiSténo pro chloroplasty v burikich mezofylu téchto listd
(MCQ). Zjistila jsem dale heterogenitu v ultrastruktufe MC i BSC chloroplastt,
obsahu fotosyntetickych barviv a fotochemické aktivité ¢asti listu pfi srovnani
bazélni, stfedni a vrcholové tietiny listové cepele dospélych listd kukufice.
Vrchol ¢epele ma charakteristiky nejstar$i, baze ¢epele nejmladsi ¢asti. Tim se
konzervuje vyvojovy gradient listu. Podoba gradientu zdvisi na genotypu
kukufice a méni se pfi ndstupu senescence listu. Na uvedeném materidlu jsem
také uspéSné porovnala kvantitativni hodnoceni ultrastruktury chloroplast

stereologicky a pomoci automatické analyzy obrazu.

Herbicid amitrol (3-amino-1,2,4-triazol), ktery brzdi syntézu ochrannych a
pomocnych barviv fotosyntetického apardtu karotenoidi, zpisobuje u kukufice
v niz§i koncentraci (20 mikromold na litr) jen nevelké kvantitativni zmény
v ultrastruktufe MC a BSC chloroplastd a pfiliS neovliviiuje ani obsah
fotosyntetickych barviv a fotochemickou aktivitu listi. Ve vySSich
koncentracich (60 a zejména 120 mikromoli na litr) zpisobuje vyrazny pokles
obsahu karotenoidu, fotodestrukci chlorofyli a vazné naruSeni ultrastruktury
MC a BSC chloroplasti, které ztraceji funk¢nost. Chloroplasty MC jsou

citlivéjsi nez BSC. Dva vybrané genotypy kukufice se vzajemné priliS nelisi.
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Imobilizace izolovanych chloroplastd zlistd tabdku do nizkoviskozitniho
algindtu umoZzniuje studovat u nich metabolismus rostlinnych hormont
cytokininii bez ovlivnéni zbytkem buriky. Imobilizace nema vyrazny vliv na
ultrastrukturu téchto chloroplasti a podstatné zpomaluje jejich destrukci po

izolaci.

Cytokininy se podileji na regulaci vyvoje chloroplasti v listech tabdku. U rostlin
tabaku s konstitutivni nadprodukci cytokininli je naruSena ultrastruktura
chloroplasti, zejména zvySenym mnoZstvim plastoglobuli a obcasnou
ptitomnosti krystaloidnich struktur ve stromatu. Pfi nadprodukci cytokinini
s pomoci indukovatelného promotoru enzymu isopentenyltransferasy nejsou
patrné krystaloidy, ale pouze zvySend tvorba gran ve chloroplastech. SniZzeny

obsah cytokinini ultrastrukturu chloroplasti pfili§ neovliviiuje.

CONCLUSIONS

In my thesis I studied ultrastructural plasticity of chloroplasts in relation to leaf

photosynthesis in maize and in relation to cytokinin metabolism in tobacco plants. Main

conclusions of my studies are as follows.

|98}
19

During development of photosynthetically active leaves of maize plants (young,
mature, and senescing leaves) chloroplast ultrastructure in vascular bundle
sheath cells (BSC) in middle part of leaf blade is non randomly quantitatively
changed similarly as it was found formerly for the chloroplasts in mesophyll
cells (MC) of these leaves. I also found heterogeneity in MC and BSC
chloroplast ultrastructure, photosynthetic pigments content and photochemical
activities comparing basal, middle, and apical third of the blade of mature maize
leaves. Leaf blade apex has characteristics of the oldest, leaf blade base of the
youngest leaf part. In such a manner, leaf developmental gradient is conserved.
The form of the gradients depends on maize genotype studied and it is somewhat
changed after start of leaf senescence. On this material I also successfully
compared the quantitative evaluation of chloroplast ultrastructure using

stereology or automatic image analysis.
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Herbicide amitrole (3-amino-1,2,4-triazol) which is inhibiting the biosynthesis
of protective and auxiliary pigments of photosynthetic apparatus, carotenoids, is
causing in lower concentration (20 micromoles per litre) some quantitative
changes in the ultrastructure of MC and BSC maize chloroplasts only and it does
not much influence also the content of photosynthetic pigments and
photochemical leaf activities. In higher concentrations (60 and especially 120
micromoles per litre) amitrol is causing a striking decrease of the content of
carotenoids, photodestruction of chlorophylls and a serious damage of
chloroplast ultrastructure and loss of function of MC and BSC chloroplasts, the
MC ones being more sensitive. Two maize genotypes studied behave rather

similarly.

Immobilisation of isolated chloroplasts from tobacco leaves into low viscosity
alginate makes possible to study metabolism of plant hormones cytokinins in
them without influence of other cell compartments. This immobilisation has no
striking impact on the ultrastructure of these chloroplasts and it is slowing down

substantially their destruction after isolation.

Cytokinins take part in the control of chloroplast development in tobacco leaves.
In tobacco plants with constitutive cytokinin overproduction the ultrastructure of
leaf chloroplasts is altered, especially by large amount of plastoglobuli and
occurence of crystalloid structures in chloroplast stroma. During cytokinin
overproduction brought about by an inducible promotor of isopentenyl
transferase, only increased thylakoid membrane stacking is observed. Lowered

cytokinin content has no striking impact on the chloroplast ultrastructure.
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