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Summaries of the final papers of the new specialists concerned to the current project

· Fine-roots production and wastewater purification efficiency in willow plantation at Aarike

Author: Siret Tappo, Estonaian Agricultural University

The graduation thesis contains 44 pages, 18 figures and 1 annex.

Energy production and wastewater purification are two serious environmental problems. Using wastewater for energy production gives a good opportunity to recycle resources and to solve complex environmental problems. Municipal wastewater can be used as an adequate nutrient resource for biomass production. Furthermore, use of wastewater gives an almost perfect composition of nutrients and, at the same time, necessary amounts of water. The establishment of plantation used as vegetation filter is expensive. However, the resulting profit increased biomass production (up to annual production of 22 tons per ha) and purified water should counterbalance higher establishment expenses.

The purification efficiency of willow vegetation filters has been demonstrated in several countries. In order to promote research and application of fast-growing, short rotation forestry in Estonia, an experimental willow plantation at Aarike village was established in 1995. The plantation is specially designed to purify domestic wastewater originating from a dwelling house. Wastewater is treated in a combined free-water filter system consisting of three separate basins, isolated with clay and having filter beds of gravel and sand mixture. The beds were planted with Salix viminalis and Salix dasyclados.

The purpose of this study was to determine the fine-root biomass and necromass in stands of willow. Also was the aim of the present study to estimate below-grounds production and annual nutrient uptake by willow. Fine-root growth dynamics (seasonal growth and death) have seldom been studied in relation to stand biomass and nutrient dynamics, since it is a very laborious task.

Fine-root biomass and biomass production were studied using ingrowth cores at Aarike. Roots were hand-washed and sorted. Shoot production was estimated by using the allometric relations between shoot diameter at 55 cm above the ground and shoot dry mass. The same method was used for calculating the leaf biomass. Measuring was performed 2 times during growing season in purpose to detect growth dynamics.

One result of this research is methodical manual of assessing fine-root production in willow plantation, which facilitates and unifies corresponding methodology in future research.

Research at Aarike showed that annual fine-root production was 1,4 tons per ha. Dead roots proportion of living roots increased from 7,5 % (in July) to 21,0 % (in October). Annual belowground production was 31,1 tons per ha. In 2003 the 4,29% of total production was made up of fine-roots, 63,34% shoots and 32,37% leaves. In comparison to the year 2002 the production of leaves was increased on the account of shoots and roots. At the end of the year 2003, the estimated net amount of nitrogen and phosphorus incorporated into woody tissue (roots, shoots, leaves) was respectively 49,36 g m-2 and 5,38 g m-2 per subsurface area. The estimated amount of N and P in leaves accounted for a large fraction of total plant uptake of nitrogen and phosphorus.

· Abundance of leaf rust (Melampsora sp) in three Estonian willow short rotation plantations

Author: Merje Toome, Tartu University

The aim of the study was to estimate the abundance of rust (Melampsora sp) in willow short rotation plantations in Estonia. The abundance of the rust was compared on different clones in Saare, Nõo and Aarike willow plantations. In Saare plantation the abundance of the leaf rust was estimates on four different clones in different fertilisation conditions in August and September 2002 and in July, August and September 2003. The rust scorings were carried out using two different methods: counting pustules on willow leaves and measuring the area on leaves covered with rust pustules (with Winfolia program). Results were weakly correlated. Clones 83 and 90 were most damaged in all three plantations, clones 21 and 95 were fairly resistant to rust. In 2002 clone 90 was the less infected, probably due to weather conditions. In September, there were significantly more rust pustules than in July and August, fertilisation increased the damages only in clone 21. The most infected plants were in Aarike willow plantation, followed by plants in Saare and Nõo.

The diameters of pustules were also measured. Most infected clones had bigger rust pustules and less infected clones had smaller pustules. The rust pustules in Saare and Aarike plantations were bigger than in Nõo plantation. On fertilised willow shrubs the size of the pustules was larger than on fertilised ones.

For the acurate estimations of the rust abundance in willow short rotation plantations in Estonia we recommend to use the method of counting pustules. In large plantations it is complicated because this method is too labour-intensive.

· Willow (Salix viminalis, Salix dasyclados) shoot biomass production in different fertilisation regimes

Author: Kristi Matt Tartu University

The basic aim of this study was to determine the biomass potential of different Salix viminalis and Salix dasyclados clones under different fertilisation regimes for short-rotation forestry in Estonia. Therefore two plantations were established to test the effect of mineral fertilisers and municipal sludge application on the biomass production of above mentioned willow clones. In a plantation at site Saare each clone was planted in four randomly selected plots, two of which were fertilised with slow-release mineral fertiliser annually in order to estimate the effect of fertilisation to productivity. The inorganic nitrogen fertiliser increased biomass yield of four clones. Maximum annual production was recorded for clones 90 and 83, respectively 15 t ha-1 y-1. The most productive clone among non-fertilsed plots was clone 90 as well, although the yield decreased 60 % relative to fertilised plots (9 t ha-1 y-1). The current study suggests that the most suitable clones for energy forestry in Estonia under mineral fertilisation regime are clones 90, 83 and 12. The clones mentioned above increased their productivity substantially when fertilised with mineral fertiliser.

The second plantation was situated at site Nõo and the objective was to assess the impact of municipal sludge application on the biomass production of the clones. One dose of sewage sludge equivalent to 304 kg N and 217 kg P ha-1 was applied to half of the plots in spring 2001 of the second rotation period. The lysimeter water soil samples taken after the sludge application revealed that the N, P and organic amendments did no exceed the permitted limit. The results suggest that further research is needed to determine whether the amount of sludge loaded to the plantation could be increased. Over four years for control plots the highest yield was achieved by clone 7 (10 t ha-1 y-1) which was followed by clone 12 (9 t ha-1 y-1). The greatest aboveground biomass for plots fertilised with sludge were recorded for clones 1, 7, 90, respectively 8…12 t ha-1 y-1. Thus, these clones are suitable for biomass production when used for sludge utilisation.

