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Abstract. This study assessed the adaptive potential of Fagus sylvatica L. seedlings from 

various provenances under natural growth conditions in the Republic of Moldova. Between 2022 

and 2024, seedlings of different ages and origins (Slovakia, Romania, Moldova, and Ukraine) were 

transplanted and monitored. Key indicators included adaptation rate, survival rate and annual 

growth. Seedlings from Slovak provenances (Nitra-19 and Rožňava-22) showed the highest initial 

transplant resistance, with survival rates of 96.15% and 97.00%, respectively. Plants from Ciorești-

21 (Republic of Moldova) followed closely, demonstrating the highest survival rate (87.00%) one 

year after transplantation. Growth assessments showed that although Romanian seedlings 

(Humosu-20) were initially taller, those from Slovakia and Republic of Moldova surpassed them in 

growth after one year. Adaptation was influenced by genetic and epigenetic factors, seedling 

morphology, precipitation levels, and climatic similarity between the origin site and the planting 

location. These results highlight the importance of selecting suitable provenances sites for beech 

seed collection and conditions for successful conservation and restoration of beech forests. 
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INTRODUCTION 

 

Fagus sylvatica L., commonly known as European beech, is the most 

important native forest tree species in Central Europe, with a lifespan of up to 300 

years and late reproductive maturity [1]. In Republic of Moldova, beech forests 

cover about 400 hectares, representing the easternmost range of the species in 

Europe. These forests play a vital ecological role, supporting biodiversity, soil and 

water protection, and climate regulation [2, 3]. Due to illegal logging, land use 

changes, and climate extremes, beech forests in Republic of Moldova have been 

significantly reduced [4]. Restoration is essential for preserving rare species, 
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enhancing ecological resilience, and ensuring long-term sustainability [5, 6]. 

Successful regeneration depends on local adaptation, especially under increasing 

heat and drought stress [3, 6]. High genetic heterogeneity in seedlings is crucial for 

future resilience. Therefore, the aim of this study was to assess the adaptive 

potential of European beech (Fagus sylvatica L.) plants from different provenances 

to natural growth conditions in the Republic of Moldova 

 

MATERIALS AND METODS 

 

Study objects: beech plants obtained under greenhouse conditions from seeds 

of different provenances and collected in different years, namely: Nitra-19 and 

Rožňava-22 (Slovakia); Humosu-20 (Romania); Plaiul Fagului-20, Codrii-20, 

Hîrjauca-20, Hîrjauca-21, Ciorești-21 and Plaiul Fagului-23 (Republic of Moldova); 

Chernivtsi-20 and Ivano-Frankivsk-20 (Ukraine). Beech seedlings from various 

provenances and ages were planted under natural growth conditions over three 

consecutive years. On March 24, 2022, 135 three-year-old seedlings from Slovakia 

(Nitra-19) and 115 two-year-old seedlings from Romania (Humosu-20) were planted. 

In 2023 and 2024, additional seedlings from Republic of Moldova, Ukraine, Romania, 

Slovakia, and Austria were introduced to enrich the genetic diversity of the collection. 

The monitoring of the adaptive capacities of beech plants was carried out 2–

3 times per year. The following indicators were studied: the adaptation rate of the 

plants, the survival rate over one growing season, and the annual growth of the 

transplanted beech plants. 

 

RESULTS ANS DISCUSSIONS 

 

The monitoring revealed that beech plants obtained from seeds of both 

Slovak populations – Nitra-19 and Roznava-22 demonstrated the highest initial 

resistance to transplantation, with survival rates of 96.15% and 97.00%, 

respectively, three months after being transferred (Fig. 1). The second-highest 

three-month survival rate was recorded for plants from Ciorești-21, Republic of 

Moldova, at 90.00%. The lowest survival rate was observed in plants of Romanian 

provenance, Humosu-20 (Fig. 1). One year after transplantation, plants from 

Ciorești-21 (Republic of Moldova) became the leaders in survival, with a survival 

rate of 87.0%. Plants from Nitra-19 (Slovakia) had a survival rate of 68.79%, while 

those from Humosu-20 (Romania) had only 43.01%. After two years of 

observation, the Slovak population Nitra-19 led in terms of surviving plants, while 

the remaining populations continue to be monitored (Fig. 1). The overall condition 

of all plants in 2024 is more than satisfactory, due to a high level of precipitation 

during spring and the first two decades of June 2024. 

The height of seedlings at the time of transplantation varied significantly, 
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ranging on average from 17.41 cm to 26.40 cm across populations (Fig. 2). The Nitra-

19 seedlings from Slovakia were the shortest (19.73 cm), although they were in their 

third year of growth when transplanted, compared to seedlings from other 

provenances, which were in their second year. Humosu-20 plants from Romania were 

the tallest at the time of transplantation, measuring an average of 26.4 cm. Three 

months after transplantation, the growth of seedlings from Ciorești-21 (Republic of 

Moldova) and Roznava-22 (Slovakia) was nearly equal to that of Nitra-19 (Slovakia). 

Humosu-20 seedlings remained 4.9–7.4 cm taller than other populations on average.  

 
Figure 1. Survival dynamics of F. sylvatica seedlings from different provenances 

(Republic of Moldova, Romania and Slovakia) under natural growth conditions 

for the period 2022-2024, “Plaiul Fagului” Nature Reserve. 
 

 
Figure 2. Height of Fagus sylvatica beech plants from different provenances 

(Republic of Moldova, Romania, and Slovakia) under natural growth conditions 

during the period 2022–2024, “Plaiul Fagului” Nature Reserve. 

 

However, one year after transplantation, seedlings from Slovakia (Nitra-19 

and Roznava-22) and Moldova (Ciorești-21) outpaced the growth rate of Romanian 

seedlings (Humosu-20) by an average of 5.4–8.3 cm. 
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CONCLUSIONS 

 

The monitoring revealed that the Slovak population Nitra-19, transplanted in 

its third year of growth, demonstrated a higher adaptation rate compared to the 

Romanian population Humosu-20, while the Ciorești-21 (Moldova) and Roznava-22 

(Slovakia) populations, transplanted in their second year, showed similarly high 

survival rates, confirming that adaptation in natural conditions depends on a complex 

interplay of genetic, epigenetic, morphological, climatic, and topographic factors. 
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