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of twin-plots installed in Eucalyptus plantations along the southeast of Brazil to improve the 3-PG soil fertility modifi er (FR) 
estimation. Those twin-plots were stratifi ed into three soils types: Typic, Oxisol, and Ultisol. Twenty percent of those twin-plots 
were used to calibrate the 3-PG model and 80% to validate it. We evaluated the leaf area index and stem biomass as output. 
Five meteorological stations were used to cover the study area. The FR was adjusted for each plot and soil type using the control 
treatment. Entisols were those which had the highest nutritional defi ciency, limited by the sums of bases (Ca, Mg and K). Thus, 
it was possible to correlate the FR to the soil chemistry variable sum of bases. The twin-plots were useful for estimating the FR, 
being used commercially along the study area. However, this 3-PG modifi er is dependent on the traditional management of the 
company, thus requiring a network of twin-plots for appropriate determination.

Increases in soil carbon and C/N ratio in pine forests 34 years after phosphorus fertilizer addition: measurement and 
modeling. Polglase, P. (Commonwealth Scientifi c and Industrial Research Organisation, Australia; philip.polglase@csiro.au).

The extent to which forest soils can be managed to store additional carbon varies widely as does understanding of the mecha-
nisms underlying any change. Four pine plantation sites (six treatment responses compared to a Control) established in the 1960s 
were resampled after 34 years for growth, foliar nitrogen, and soil C and N to 30 cm depth. All sites had P fertilizer added which 
was the most limiting nutrient. Growth responses were large, increasing mean annual volume increment by 20–80% over Control 
treatments. Soil C increased in all treatments by an average 17% over the Control (nonfertilized) treatments and ranged from –0.1 
to +0.7 t C/ha/yr over the 34-year period. The upper increases are large compared with most values reported in the literature for 
similar long-term nutritional studies. A simple model of forest growth linked to the RothC model of soil C turnover accurately 
predicted accumulation of soil C in fi ve of the six treatment responses based wholly on differences in productivity. Foliar and 
soil C/N ratios increased by up to 50%, showing that soil C can accumulate in the absence of added N. Implications for carbon 
storage in abatement schemes will be discussed.

Growth and survival of seedlings near clusters of retained overstory trees on forest plantations in Pacifi c temperate 
rainforests. Smith, N., LeMay, V. (The University of British Columbia, Canada; nick.smith@shaw.ca; Valerie.LeMay@ubc.ca), 
Beese, B. (Vancouver Island University, Canada; Bill.Beese@viu.ca).

In retention silvicultural systems, some overstory trees are purposefully retained at the time of harvesting to provide ecosystem 
goods and services (EGS), including wildlife habitat, carbon sequestration to mitigate climate change, and genetic diversity from 
seed rain onto planted areas. These retained overstory trees often have spatially irregular patterns that vary with the target EGS. 
As a result, predicting regenerating tree growth and survival is challenging. In this paper, we present models of growth and 
survival of 5 to12 year-old planted Douglas fi r (Pseudotsuga menziesii var. menziesii) proximal to retained overstory trees in an 
aggregated retention system (i.e., clusters of overstory trees) for temperate rainforests in British Columbia, Canada. Regenerating 
trees were measured along transects beginning within the clusters through the edge and into the harvested area. Distance from the 
edge, transect orientation, and photosynthetically active radiation along the transect were used in a nonlinear mixed-effects models 
for growth and generalized linear mixed-effects models for survival. The effects of overstory trees on seedlings were greater for 
north-oriented transects, intermediate for east and west, and absent for south transects. These models are being incorporated into 
an existing growth and yield model for retention systems.

Implementation of thinnings in individual tree and diameter distribution growth models; an application to maritime 
pine stands in Portugal. Soares, P. (Technical University of Lisbon, Portugal; paulasoares@isa.utl.pt), Alegria, C. (Instituto 
Politécnico de Castelo Branco, Portugal; crisalegria@ipcb.pt), Fidalgo Fonseca, T. (University of Trás-os-Montes and Alto Douro, 
Portugal; tfonseca@utad.pt), Nunes, L. (Instituto Politécnico de Bragança, Portugal; lfnunes@ipb.pt), Tomé, M. (Technical 
University of Lisbon, Portugal; magatome@isa.utl.pt).

The purpose of this research was to analyze the methods used for implementation of thinnings in three models developed to 
manage maritime pine stands in Portugal: (1) Pbirrol, an individual tree model that can be applied to uneven-aged stands, 
(2) Pinaster, an individual tree model to be used in even-aged stands, and (3) ModisPinaster, a diameter distribution model to 
be used in even-aged or uneven-aged stands. In these models, the decision of which trees are thinned is based on a probability 
function that can be associated to a cut-off or a density variable (e. g., Wilson’s factor, residual basal area, SDI). To assess the 
suitability of how thinnings are implemented in these models, two analyses were made: (1) even-aged models, Pinaster and 
ModisPinaster, were used to simulate the thinning practice of several plots of a thinning trial and stand variables estimates after 
thinning were compared with the measured values, and (2) forest inventory plots were used as a starting point to analyze the 
effect of considering an uneven-aged or an even-aged stand management using Pbirrol and Pinaster, respectively.

A selective cutting decision model for optimizing spatial structure of spruce-fi r forest. Yang, H. (Beijing Forestry University, 
China; huayang@bjfu.edu.cn).

Natural spruce-fi r forests are widely distributed in the forest region of ChangBai Mountain in China. By analyzing data from 
40 m × 40 m permanent plots with three different selective cutting intensities (non-cutting, low intensity of 20%, medium 
intensity of 30%, high intensity of 40%) that had been inventoried every 2 years since 1986 with the most recent inventory in 
2008, a selective cutting model for spruce-fi r forest based on spatial structure was established which took into consideration tree 
species mingling, spatial distribution pattern, and forest stand competition. The cutting trees probability was calculated by the 
model using selective cutting indexes that consisted of six parameters about spatial structure, including complete mingling, 
neighborhood pattern, neighborhood comparison, spatial density index, competition index, and purpose tree species characteristic 
index. According to the basic principles of sustainable management, 13 restraint conditions were set up; moreover, we put 
forward an optimization decision of selective cutting to adjust spatial structure in order to attain a healthy and steady goal in 
uneven-aged mixed forest of spruce-fi r forest.
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