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Annotation:

The potential for dinitrogen fixation by heterocystous cyanobacteria isolated from soils of
different geographical areas was determined as nitrogenase activity (NA) using the
acetylene reduction assay. NA of cyanobacteria of various morphology under light and dark

conditions was compared and the dependence of NA on frequency of heterocysts was
followed.
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Viastnim textem rigorozni prace je nasledujici publikace:

Hrékova, K., Simek, M., Hrouzek, P., LukeSova, A. (2010): Biological dinitrogen
fixation by selected soil Cyanobacteria as affected by strain origin, morphotype, and light
conditions. Folia Microbiologica 55 (5): 467—473.

ABSTRACT. The potential for N2 fixation by heterocystous cyanobacteria isolated from
soils of different geographical areas was determined as nitrogenase activity (NA) using
the acetylene reduction assay. Morphology of cyanobacteria had the largest influence on
NA determined under light conditions. NA was generally higher in species lacking thick
slime sheaths. The highest value (1446 nmol/h C2H4 per g fresh biomass) was found in
the strain of branched cyanobacterium Hassalia (A Hasl) from the polar region. A
quadratic relationship between NA and biomass was detected in the Tolypothrix group
under light conditions. The decline of NA in dark relative to light conditions ranged from
37 to 100 % and differed among strains from distinct geographical areas. Unlike the NA
of temperate and tropical strains, whose decline in dark relative to light was 24 and 17 %,
respectively, the NA of polar strains declined to 1 % in the dark. This difference was
explained by adaptation to different light conditions in temperate, tropical, and polar
habitats. NA was not related to the frequency of heterocysts in strains of the colony-
forming cyanobacterium Nostoc. Colony morphology and life cycle are therefore more
important for NA then heterocyst frequency. NA values probably reflect the
environmental conditions where the cyanobacterium was isolated and the physiological
and morphological state of the strain.

ABSTRAKT. Schopnost heterocytéznich pldnich sinic izolovanych z riznych
geografickych oblasti fixovat vzdusny dusik (respektive jejich nitrogenazova aktivita —
NA) byla ur€ovéna s vyuzitim metody ARA (redukci acetylénu). Bylo zjisténo, Ze
morfologie sinic méla nejvetsi vliv na NA za svétla. NA byla obecné vyssi u druht, které
nem¢ély silné slizové pochvy. Nejvyssi hodnota (1446 nmol/h C2H4/g Cerstvé biomasy)
byla namétena u sinice Hassalia (Has1) z polarni oblasti. Kvadraticky vztah mezi NA za
svétla a biomasou byl zjistén u kmend skupiny Tolypothrix. Pokles NA ve tmé,
v porovnanim s hodnotami NA za svétla, se pohyboval od 37 do 100% a lisil se mezi
kmeny z riiznych zemépisnych oblasti. Na rozdil od NA kmenil z mirného a tropického
pasu, jejichz pokles ve tme¢ byl 24 a 17%, NA kment z polarnich oblasti se snizila na 1%.
Tento rozdil si vysvétlujeme tim, ze adaptace na svételné podminky mirnych, tropickych
a polarnich biotopi se 1isi. U kment rodu Nostoc, ktery vytvaii kolonie, nebyla zjisténa
zivotni cyklus nez frekvence heterocytli. Hodnoty NA odrdzeji podminky Zzivotniho
prostfedi, za kterého byla sinice izolovéna a rovnéz fyziologicky a morfologicky stav
daného kmene.

Zbyvajici cast rigorozni prdce je archivovana Prirodovédeckou fakultou Jihoceské
univerzity.
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