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Annotation

Oligotrophic tropical wetlands, currently endangered by increasing phosphorous (P)
inflow, were used for the field experiment to document potential effect of P addition and
effect of macrophyte species (Eleocharis spp., Typha domingensis) on heterotrophic
microbial community nutritional status, biomass and activities. Effect of P addition
increased microbial biomass as well as soil nutrient transformation rates, and was found
to be higher than plant species effect. Water salinity reduced the overall rates of
microbial activities and affected amount of microbial nitrogen.
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Abstract

Oligotrophic, phosphorus (P) limited herbaceous wetlands of northern Belize are being
impacted by P loading from fertilizer runoff. P enrichment causes a shift in autotroph
communities from a microphyte (cyanobacterial mats, CBM) to macrophyte (Eleocharis spp.,
Typha domingensis) dominated system. To document potential effects of P, salinity, and
macrophyte species on the heterotrophic microbial community nutritional status (represented
especially by specific phospholipids fatty acids and specific respiration rate), biomass and
activities, we took soil samples from established P enrichment plots in replicated marshes of
two salinity levels. P addition increased microbial biomass carbon (C), nitrogen (N) and P, as
well as soil nutrient transformation rates (nitrogenase activity, N mineralization and
immobilization, methanogenesis). The effect of plant species (Eleocharis vs Typha sites) was
generally lower than the effect of P addition (CBM vs Eleocharis sites) and was most evident
at the low salinity sites, where Eleocharis dominated plots had enhanced nitrogenase activity
and P microbial immobilization. Salinity reduced the overall rates of microbial processes; it
also weakened the positive effect of both P addition and plant species on microbial activities.
Lastly, the amount of N stored in microbial cells, likely in form of osmoprotective compounds,
was enhanced by salinity.



Abstrakt

Oligotrofni, fosforem (P) limitujici travinné typy mokfadu v severni Belize jsou ovlivnény
vstupem P z hnojiv. Pfidavek P zplsobuje posun od autotrofnich spole€enstev (sinicové
narosty, CBM) k systému s dominantou vysSich rostlin (bahnic¢ka, Eleocharis spp.; orobinec,
Typha domingensis). Vzorky sedimentt z ploch s pfidavkem P, z mokfadu majici 2 urovné
salinity vody, byly pouZity pro zjisténi viivu pfidavku P, salinity vod mokfadu, a druhu vysSich
rostlin na heterotrofni mikrobialni spoleCenstva (popsand predevSim specifickymi
fosfolipidickymi mastnymi kyselinami a specifickou respiracni rychlosti), biomasu a aktivity,
byly pouzity. Pfidavek P zvysil uhlik (C), dusik (N) a P v mikrobialni biomase, stejné jako
rychlosti pfemén Zivin v sedimentech (nitrogendzova aktivita, mineralizace N a zabudovani N
do mikrobialni biomasy, metanogeneze). Vliv druhu rostliny (plochy Eleocharis vs Typha) byl
obecné nizsi nez vliv pfidavku P (plochy CBM vs Eleocharis) a byl vice prikazny v
mokfadech s nizkou salinitou vod; plochy s dominantou Eleocharis mély vy3si
nitrogenadzovou aktivitu a vétsi zabudovani P do mikrobidlni biomasy. Salinita sniZila
rychlosti mikrobialnich procesut; snizilo pozitivni vliv pfidavku P a vlivu druhu rostlin na
mikrobialni aktivity. Mnozstvi N v mikrobialnich buhkach, pravdépodobné ve formé

osmoprotektivnich slozek, bylo salinitou zvyseno.
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