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Forests in Latvia are crucial, covering over half of the country’s territory and expand-
ing continuously through afforestation and natural growth. However, like forests globally,
they face challenges requiring attention. Climate and biodiversity changes call for sustain-
able forest management practices different from those in the past to ensure the long-term
health, resilience, and ecological value of Latvia’s forests. This study investigates the
impact of an arginine phosphate-containing fertilizer on nitrogen uptake, carbon content,
and elemental concentrations in pine needles across different forest types in Latvia. By
examining the effects of this fertilizer in the context of Latvia’s specific forest-related issues,
the research aims to contribute valuable insights into nutrient dynamics and concurrence in
the first years after planting. The study encompasses three distinct forest types: Vacciniosa,
Aegopodiosa, and Myrtillosa. Soil treatment was implemented during the planting of the
seedlings, followed by the analysis of pine needle samples. Isotope ratio mass spectrome-
try and inductively coupled plasma mass spectrometry were employed to determine the
nitrogen and carbon mass fraction, the nitrogen isotope ratio, and elemental concentrations.
Chemometric analysis facilitated data evaluation. The findings reveal diverse patterns
in nitrogen uptake and isotope ratio changes among the forest types. Aegopodiosa and
Myrtillosa forests exhibited increased nitrogen mass fraction and decreased 5!°N values in
pine needles, indicating arginine phosphate as the primary nitrogen source. Conversely,
Vacciniosa forests displayed elevated 5'°N values in control samples, suggesting alterna-
tive nitrogen uptake due to low soil nitrogen content. All samples exhibited a significant
increase in carbon content and a decrease in 5'C values associated with transplantation
and environmental shifts. Aegopodiosa forests demonstrated the least variation in §!3C
values, indicating a more consistent response during transplantation. Chemometric anal-
ysis highlighted correlations between elemental concentrations, seedling age, and forest
types [1]. This study highlights the importance of considering forest type and environ-
mental conditions when assessing fertilizer efficacy. It provides insights into the varying
effects on nitrogen uptake and carbon content in pine needles across different forest types
in Latvia, contributing to our understanding of nutrient dynamics in forest ecosystems and
guiding sustainable forest management practices.
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