
ABSTRACT 
The thesis was intended to fill the information gap in the ecohydrology of the Pinus rotundata 
dominated peatbogs in the Třeboň Basin Biosphere Reserve, Czech Republic by studying 
various aspects of their water régime (i.e., transpiration of the dominant tree species, soil 
water chemistry, retention ability). The study is based on regular monitoring of the water 
table, water discharge, soil water chemistry and precipitation (during 1995-2000, study sites 
Červené blato and Žofinka peatbogs). Additionally, the transpiration of adult Pinus rotundata 
trees was measured in the field during 1999-2000 at the experimental plot in the Červené 
blato peatbog (330 ha, 465–475 m a.s.l.). 

Nowadays, the Pinus rotundata-dominated peatbogs represent almost natural (peaty) 
forests inside of otherwise human-made forest plantations. Long-term vegetation changes 
after natural disturbances such as windstorms, insect infestation and fire are only occasionally 
reported for the central European natural forests. Therefore the evaluation of vegetation 
changes after disturbances, typical of boreal forests, and their impact on peatbog hydrology 
has also been included in this thesis (study site Žofinka peatbog, 130 ha, 470–475 m a.s.l.). 

Transpiration of the central European endemic tree species, Pinus rotundata Link, was 
measured by sap flow techniques (heat field deformation method) in individual trees, and 
scaled up to stand level. Adult trees tolerated well both short-term flooding during the 
growing season and drawdown of the water table to a depth of 60 cm below ground level. The 
maximum and mean daily transpiration rates were 3.0 and 1.8 mm per day. Scaled-up daily 
canopy transpiration was non-linearly related to potential evapotranspiration, thus 
demonstrating a limitation of transpiration under high evaporative demand, even when soil 
water supply was not limited. The seasonal total transpiration (25 April–20 October 2000, 180 
days) amounted to 322 mm, or 62 % of the potential evapotranspiration over this period. This 
canopy transpiration was compensated by 319 mm of precipitation. 

A Pinus rotundata dominated peatbog (Žofinka National Nature Reserve) was affected by 
“natural” disturbances: wind damage (1984), followed by a bark beetle attack, and fire (1994, 
2000). The species composition of the windthrow–bark beetle affected sites and the 
undisturbed P. rotundata bog forest differed mainly in the shrub and tree layers. Canopy 
break-up resulted in the expansion of ericoid dwarf shrubs while the water table fluctuations 
were reduced. Most plant species characteristic of the P. rotundata bog forest occurred at the 
burned sites eight years after the fire, but in different abundances. The dominant tree of the 
former community (P. rotundata) was mostly absent. Compared with windthrow followed by 
bark beetle attack, fire promoted rapid expansion of the grass Molinia caerulea. 

Soil water in both the undisturbed P. rotundata bog forest and the windthrow–bark beetle 
affected sites had a similar composition: very low pH (3.4 and 3.8, resp.), medium high P 
concentrations (0.16 and 0.18 mg/l, resp.), low concentrations of cations (2.70 and 3.98 mg/l 
of Ca2+, 0.42 and 0.41 mg/l of Mg2+and 0.92 and 0.51 mg/l of K+, resp.) and inorganic 
nitrogen (NH4-N 0.93 and 0.76 mg/l, resp.). During the growing period, the concentrations of 
soluble reactive phosphorus (SRP), total P, NH4-N and pH increased as the groundwater table 
decreased. At the burned site, SRP, total P and NH4-N soil water concentrations were by one 
order of magnitude higher than those in the P. rotundata bog forest, while the concentrations 
of K+, Mg2+ and Ca2+ were about two times as high. 

The water retention capacity of a raised bog, studied in the Červené blato peatbog, varied 
greatly during the year. The retention capacity depended on the actual position of the water 
table. It was relatively high in periods of a deep water table in summer (up to cca 70 mm per 
week). By contrast, when the water table was high (e.g., after heavy rains) the retention 
capacity was very low and almost all precipitation water was discharged from the peatbog. 
Similarly, the retention capacity of liquid precipitation was almost zero during winter. 


