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Annotation:

The aims of current study are: 1. Measurement of carbon isotope discrimination and leakage
of carbon dioxide from bundle sheath as a tool to quantify efficiency of C4 carbon
concentrating mechanism. Discrimination and leakage was determined a/ from isotope
composition of plant dry matter, b/ by on-line measurement of °C discrimination during
photosynthetic carbon dioxide assimilation. 2. To refer about carbon isotopes measurement as
an useful tool in C4 plants studies.

Anotace:

Mym zdmérem bylo: 1. Zmefit diskriminaci uhliku °C pii fotosyntéze C, rostlin a z ni
vypocist podil CO, unikajiciho z pochev cévnich svazki, jako vyznamné hodnotitko uc¢innosti
C4 koncentracniho mechanismu CO,;. Diskriminaci jsem hodnotil a/ podle izotopového
slozeni suginy rostlin, b/ on-line mé&fenim obsahu *C ve vzduchu b&hem fotosyntézy rostlin.
2. Informovat o moznostech vyuziti technik stabilnich izotopti uhliku pii raznych smérech
vyzkumu Cj rostlin.
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Fotosynteticka ozarenost a ristova teplota méni *C
diskriminaci a tim padem pravdépodobné i uniky CO, z
pochev cévnich svazkii u C,4 trav i dvoudéloznych rostlin

Jifi Kubasek, Jiii Setlik, Simon Dwyer, Jiii Santri¢ek

Abstrakt

Mgiili jsme fotosyntetickou frakcionaci uhliku *C 1/ béhem fotosyntézy v prochazejicim vzduchu (,,on-line*) a
2/ v dlouhodobém horizontu (listové biomase) u 6ti C4 druhi; a pomoci téchto metod vycislili procento primarné
fixovaného oxidu uhli¢itého, ktery opousti pochvy cévnich svazki (dale jen uniky) jako funkci stafi listu, ristové
teploty a okamzité ozafenosti. Obé metody piinesly velmi podobné vysledky u 5ti druht z 6ti (P>0.05). Pouze
Setaria macrostachya jevila mnohem vé&tsi uniky CO, podle biomasy. Stafi listu se neprojevilo statisticky
prukazné. Pfi nejvyssi ristové teploté (36°C) dochéazelo systematicky k priikazné niz§im unikim nez pii dvou
zbyvajicich teplotach (16°C a 26°C), které se mezi sebou ve statistické prikaznosti jiz neliSily. Vys$si ozafenost
vedla v souladu s teorii k niz§im Unikdim u 3 druhti, zatimco u zbyvajicich tii nebyl efekt prukazny (nejvetsi
rozdil byl pozorovan u obou NAD-ME druhii rodu Amaranthus — cca 30% vs. 50% pfi ozafenosti 1600 vs. 300
umol quanta m? s'). Lehce opaény trend — niz8i Gniky pfii niz§i ozafenosti — u druhtt Sorghum nigrum a
pracich, ale diky statistické nepritkaznosti nebyla vétSinou komentovana a byla toliko povazovana za chybu
méfeni. Dale jsme potvrdili tendenci vybranych NADP-ME druhti k niz§im Gnikiim, nez je tomu u druhit NAD-
ME (pii stejnych podminkach). Celkovy zavér potvrzuje, ze prostiedi, které obecné povazujeme za ,,C4
zvyhodnujici®, tj. vysoka teplota a vysoka ozafenost vede ke snizeni uniktt CO2 z pochev cévnich svazki, coz
muze vést ke kompeti¢nimu zvyhodnéni C4 druhd.
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Abstract

We combined measurements of short-term

(during gas exchange) and long-term (from plant dry
matter) carbon isotope discrimination to estimate CO2
leakiness from bundle sheath cells in six Ca species
(three grasses and three dicots) as a function of leaf
insertion level, growth temperature and short-term
irradiance. The two methods for determining leakiness
yielded similar results (P > 0.05) for all species except
Setaria macrostachya, which may be explained by the
leaf of this species not being accommodating to gas
exchange. Leaf insertion level had no effect on leakiness.
At the highest growth temperature (36 °C) leakiness
was lower than at the two lower growth

temperatures (16 °C and 26 °C), between which no differences
in leakiness were apparent. Higher irradiance

decreased leakiness in three species, while it had no
significant effect on the others (there was an opposite
trend in two species). The inverse response to
increasing irradiance was most marked in the two
NAD-ME dicots (both Amaranthus species), which
both showed almost 50% leakiness at low light

(300 pmol quanta m*s"') compared to about 30% at
high light (1,600 pmol quanta m*s*). NADP-ME
subtype grasses had lower leakiness than NAD-ME
dicots. Although there were exceptions, particularly in
the effect of irradiance on leakiness in Sorghum and
Boerhavia, we conclude that conditions favourable to
Caphotosynthesis (high temperature and high light)

lead to a reduction in leakiness.
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