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Growth and Nutrient Dynamics of Planted Tree Species
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Abstract: This study was conducted to evaluate the growth and nutrient dynamics in response to fertilization of four
tree species (LT: Liriodendron tulipifera L.; PY: Prunus yedoensis Matsumura; QA: Quercus acutissima Carruth; and
PT: Pinus thunbergii Parl.) planted in a fire-disturbed urban forest in Bongdaesan (Mt.), Ulsan Metropolitan Area,
South Korea. The trees were planted in 2009, and compound fertilizers (NgP4K;) were applied in April 2013 and March
2014. Tree growth, soil, and foliage nutrients were examined from March 2013 to October 2016. The regression co-
efficients for the increment of the diameter at breast height (DBH) significantly differed between the fertilized and
unfertilized plots, suggesting the significant effects of fertilization. By contrast, fertilization did not affect the coefficients
for height increments. Regarding soil nutrient contents, organic carbon and total nitrogen concentrations were lower
in the fertilized plots than in the unfertilized plots, whereas available phosphorus, exchangeable calcium, and magnesium
concentrations were higher in the fertilized plots than in the unfertilized plots. In foliage, nitrogen and phosphorus
concentrations were higher in the fertilized plots than in the unfertilized plots, whereas potassium, calcium, and magne-
sium concentrations were not affected by fertilization. Nutrient concentration of foliage among the tree species were
higher in LT and PY than in QA and PT. These results suggest that fertilizers may be used to enhance soil fertility
and the growth and nutrient status of tree species planted in a fire-disturbed urban forest.
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Figure 1. Linear regression between DBH increment and sampling month of four planted tree species (LT: Liriodendron
tulipifera; PY: Prunus yedoensis; QA: Quercus acutissima; PT: Pinus thunbergii) by control and fertilizer treatment
(N¢P4Kj) in a fire-disturbed urban forest. Red amrows indicate fertilization times.
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Figure 2. Linear regression between height increment and sampling month of four planted tree species (LT: Liriodendron
tulipifera; PY: Prunus yedoensis; QA: Quercus acutissima; PT: Pinus thunbergii) by control and fertilizer treatment (N¢PsK;)
in a fire-disturbed urban forest. Red arrows indicate fertilization times.
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Figure 3. Soil respiration, soil temperature, soil water content, soil pH, and soil EC (meantstandard error) by treatment
(C: control; F: fertilization), tree species (LT: Liriodendron tulipifera; PY: Prunus yedoensis; QA: Quercus acutissima;
PT: Pinus thunbergii), and sampling months in a fire-disturbed urban forest. Red arrows indicate fertilization times.
Treatment means with the same lower case letter among the fertilizer treatments, tree species, and sampling months
are not significantly different at P<0.05.
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Figure 4. Soil nutrients (meanzstandard error) by treatment (C: control; F: fertilization), tree species (LT: Liriodendron
tulipifera; PY: Prunus yedoensis; QA: Quercus acutissima; PT: Pinus thunbergii), and sampling months in a fire-disturbed
urban forest. Red amrows indicate fertilization times. Treatment means with the same lower case letter among the fertilizer

treatments, tree species, and sampling months are not significantly different at P<0.05.
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Figure 6. Nutrient concentrations (meantstandard error) of foliage by treatment (C: control; F: fertilization), tree species
(LT: Liriodendron tulipifera; PY: Prunus yedoensis; QA: Quercus acutissima; PTN: New needle of Pinus thunbergii; PTO:
Old needle of Pinus thunbergii), and sampling months in a fire-disturbed urban forest. Red arrows indicate fertilization
times. Treatment means with the same lower case letter among the fertilizer treatments, tree species, and sampling months
are not significantly different at P<0.05.
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