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ABSTRACT 

„Regeneration process of European yew Taxus baccata (L.) in the Polish part of the 

Carpathian Mountains” 

In recent decades, there has been a significant decline in the abundance of common 

yew, Taxus baccata L. in many stands within its range. This process is the result of the 

negative impact of some biological and environmental factors, including climatic ones, which 

are not fully understood or explained. One of the main aspects of this die-off is the decline in 

the reproduction of mature specimens resulting in poor regeneration of the yew and an 

impediment to its further development. A disturbance in the age and developmental stage 

distribution leads to a slow ageing of the population and even extinction. This phenomenon is 

also noticeable in Poland where alarming symptoms of yew decline have been observed for 

many years, especially in lowland stands. An important refugium of common yew in Poland 

is in the Carpathian Mountains where the largest resources of natural stands have been 

preserved, hence the interest in this species. In this study, an attempt was made to trace the 

demographic processes, and in particular the regeneration of yew, and to identify the most 

optimal conditions for its occurrence, as well as to describe and explain the main factors 

determining the formation and further development of its regeneration. The main objective of 

the study was to discern the potential resources of yew at the initial stages of development 

(germination and seedling) and the actual effectiveness of population regeneration, taking into 

account the factors limiting and impeding this process. 

To this end, field investigation was carried out between 2011 and 2015, within the 

range of six Carpathian populations being the central habitat for common yew in the Polish 

part of the Carpathians (Kretówki and Malinówka, Maślana Góra, Mogilno, Zamkowa Góra, 

and Padoły and Srebrne) in order to help shed light on the aforementioned problems. Within 

the six selected populations, all specimens that reached a height of over 1.3 m were identified 

and described with statistical parameters. A grid of squares, 100x100 m or 50x50 m or 

200x200 m, was projected onto a predefined range of each population at nodes of which 493 

fixed, systematically randomly distributed circular sample plots with a of radius of r = 4 m (an 

area of 50.24 m2) were established. In each designated plot, all yew seedlings were counted 

and divided into three classes (new seedlings, younger seedlings and older seedlings). Each 

plot was characterised in terms of topographic conditions and, in addition, the cover and 

species composition of all vegetation layers (A, B, C) were determined on the Braun-Blanquet 

scale, with particular reference to the woody plant seedlings co-occurring with yew. Within 
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the sample plots, a concentric so-called small circle with a radius of r = 0.56 m (1m2) was 

delineated in the centre of each plot for seed analysis. In the (493) small plots, seeds were 

collected and classified according to damage and age. Apart from of the systematic sample 

within the range of the 6 populations under investigation, 165 small plots were established 

within the seed fall range of the crowns of female specimens where seeds were collected in 

order to determine the abundance of the so-called ‘seed rain’. Seed samples were taken away 

and classified in a similar manner as for the small circles (with regard to age and possible 

damage). In addition, during the course of the study, observations were made of animals 

feeding on yew seeds and the phenology of seed maturation was observed. 

Based on the Greig-Smith’s plot method and Ripley’s L(t) function, the distribution pattern of 

mature common yew specimens was analysed, and an attempt was made to explain its 

influence on the spatial variability of density of seedlings and seeds. Using statistical methods 

and ArcGIS and Qgis software, quantitative and spatial relationships between seed fall (seed 

bank), germination and regeneration formation were determined. The proportion and 

incidence of woody species co-occurring with yew were described, which, by competing with 

yew, may affect the regeneration and development processes of the youngest yew generation. 

Attention was paid to animal species that can contribute both positively to seed dispersal and 

negatively to seed destruction.  

In the course of the investigation, it was shown that the efficiency of yew seed 

dispersal is very low with the majority (90%) of seeds under the canopy of parent specimens 

being destroyed by animals. As the distance from the source increases, seed density decreases 

while the proportion of destruction decreases by 10% to 30%. Regardless of the decrease in 

seed density in the gradient of distance from mother trees, most healthy seeds remain at short 

distances from mother specimens (up to 20 m). At greater distances from the source, seed 

deposition is lower, but survival is higher; however, this does not result in a significant 

increase in the number of regenerated trees occurring. Additionally, some of the seeds are 

destroyed before maturity, resulting in a further reduction in the production potential of the 

species. Like seeds, regenerated yews (seedlings) usually appear at short distances from 

mature specimens (20-40 m) rarely exceeding a distance of 150 m. The main animal species 

adversely affecting and destroying seeds (irrespective of the seed maturity status) are squirrels 

as well as other species, especially of the family Gliridae; among birds, these are mainly the 

hawfinch and the nuthatch.  

Regardless of the method used, mature specimens of yew show a statistically significant 

clustering pattern of spatial distribution at all distance scales between specimens, forming 
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aggregations at different spatial scales. This is probably a representation of the specific 

characteristics of the microhabitats occupied by this species and possibly also of interspecific 

competition. In the populations studied, two major ‘tipping points’ in population development 

were demonstrated; the first is the seed-to-seedling transition stage and the second is the 

seedling-to-sapling transition. The first stage can be multifactorial (e.g. fungal diseases, 

rodents or thick layer of litter). In contrast, it has been demonstrated that in the second stage it 

was the impact of browsing that was the primary determinant of the transition to the next 

growth phase. An analysis of the woody species co-occurring with yew seedlings showed the 

highest cover ratio for fir (102.5-668.6) and beech (97.8-390.4). As these species strongly 

compete with yew, they are probably an important factor limiting its growth.  

Based on the considerable number of variables determining the regeneration processes of 

yew, starting with seed production, followed by seed dispersal and germination, transition to 

seedlings and saplings, and finally to mature specimens, several conclusions can be drawn. As 

it turns out, despite its theoretically high reproductive potential yew does not belong to the 

species that regenerate well and are successful. Populations show poor developmental 

dynamics, concentrating in small areas, which is in conflict with zoochoric nature of the 

species which should be dispersed over longer distances from maternal specimens (e.g. escape 

from pathogens or rodents). Despite considerable pressure from seed-eaters, some seeds do 

germinate, but due to browsing (34-70% of older seedlings), they do not penetrate the older 

age classes (lack of saplings). In the long term, such a phenomenon creates a kind of natural 

barrier (stagnation) in the population, which prevents its further development (‘step’ in the 

population development), leading over time to its extinction. However, it should be taken into 

account that yew is one of the long-lived species in which a decline or disruption in the 

continuity of regeneration, even over a long period of time, may just be a kind of long-term 

fluctuation of the species that is not fully understood. 


