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mechanical loading. The analyses were carried out by finite element simulations in ANSYS using beam tapered elements of elliptical cross-sections. 
The numerical analyses were verified by the pulling test combined with a sophisticated optical assessment of deflection evaluation. The Probabilistic 
Design System was used to find the parameters that influence branch mechanical response to loading considering the use of cantilever beam deflection 
for stability analysis. The difference in the branch’s deflection between the simulation and the experiment is 0.5% to 26%. The high variability may be 
explained by the variable modulus of the elasticity of branches. The finite element (FE) sensitivity analysis showed a higher significance of geometry 
parameters (diameter, length, tapering, elliptical cross-section) than material properties (elastic moduli). The anchorage rotation was found to be signif-
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55 cm (11.8 to 21.7 in) dbh and 10 to 20 m (32.8 to 65.6 feet) in height were measured over two sites. The first group was treated with an emamectin 
benzoate stem injection at 10 ml/2.54 cm dbh (0.4 g ai) in June 2014, and the second group was left as an untreated control. Chlorophyll concentration 
and fluorescence was measured to assess plant fitness and vitality over three summers. Trees treated with emamectin benzoate showed improvements 
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untreated control trees showed continued signs of decline in each year of the study. This work demonstrates the utility of chlorophyll fluorescence for 
detecting plant stress related to forest health threats and could potentially inform managers on both short-term and long-term management options.
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Abstract. Trees growing in the urban environment are often subject to a variety of edaphic stressors that can lead to premature decline. As a result, soil 
restoration methods are required. The scoop and dump (S&D) technique of soil remediation is the practice of incorporating large volumes of organic 
matter (33% v/v) into the soil profile. A controlled greenhouse experiment was conducted to determine if S&D soils affected growth of Weeping Fig 
(Ficus benjamina ‘Evergreen’) trees during establishment (fourteen weeks) and gas exchange during a twenty-six-day water deficit period. S&D soils 
displayed decreased mean bulk density, increased accumulative gravimetric water holding capacity, and increased mean organic matter compared to 
unamended soils. In the remediated soils, Ficus benjamina ‘Evergreen’ showed a significant increase in the growth of roots, shoots, and leaf area. The 
increased leaf area of trees in the S&D soils caused greater transpiration on a whole-plant basis. As a result, the increased water-holding capacity in S&D 
soils were utilized at a statistically equal rate as the trees in unamended soils. Trees growing in both soil treatments displayed statistically equal reductions 
in gas exchange during the water deficit period. This study finds that urban soils treated with the S&D technique significantly reduces root-limiting com-
paction and increases tree biomass growth.
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