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INTRODUCTION & METHODOLOGY Figure 1. Main sampling locations.

1Rare, solitaries or only several individuals; Common, present in many green areas; Abundant, very often present in green areas;
Abbreviations: VL, very low (<10%); L, low (10-40%); M, medium (40-60%); H, high (> 60%); PS, pre-soaking in cold water; HT, hydro-
thermal procedure, AS, autumn sowing; WW, pre-soaking in warm water, MC, maceration in HCl, SF, cold stratification; AS/SF, autumn
sowing or cold stratification; s, seconds; d, days; m, months; SH, shoot height, RCD, root collar diameter, brr, bare root seedlings, cnt,
container seedlings.

Various efforts in the past decades have contributed for a large variety of allochthonous tree species to become a part of the urban and
suburban landscape in Skopje. Of more than 200 registered allochthonous species in the urban and suburban green areas of the city of
Skopje, we have propagated from seed 65 species, of which 19 coniferous and 46 broadleaved, and subsequently analysed the attributes of
their generative propagation potential. This paper summarizes 25 years’ experience in generative propagation of allochthonous species at
the Hans Em Faculty of Forest Sciences, Landscape Architecture and Environmental Engineering (HEF) in Skopje, R. of North Macedonia.
The seed material was gathered from several locations of different nature across Skopje, e.g., park-forests, public parks, Botanical Garden,
arboretum etc. (Fig.1). After gathering, the plant material was examined in regards to the germination rate or viability after species-
appropriate pre-sowing treatments were applied (Table 1). Subsequently, the seeds were used for production of one year old seedlings
(1+0).
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Table 1. Characteristics of Sampled Allochthonous Species (1997-2022). 
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Figure 2. Part of the sampled allochthonous coniferous species in various developmental stages. a. Ginkgo biloba seeds in natural conditions.
b. Calocedrus deccurens cones in natural conditions. c. Taxodium distichum cones and seeds in laboratory, before treatment and analysis. d. Cupressus arizonica
seeds in laboratory, before treatment and analysis. e. Cedrus deodara container seedlings (Nursery forest subsidiary Sveti Nikole, photo courtesy of Kristina
Pančevska). f. Cupressus arizonica container seedlings (Nursery forest subsidiary Sveti Nikole, photo courtesy of Kristina Pančevska). g. 1+0 Cupressus arizonica
bareroot seedlings (Nursery forest subsidiary Karadzica, photo courtesy of Sonja Nikolovska). h. 1+0 Ginkgo biloba bareroot seedlings (Nursery forest subsidiary
Karadzica, photo courtesy of Sonja Nikolovska). i. 1+0 Pseudotsuga menziesii bareroot seedlings (Nursery forest subsidiary Plachkovica – Vinica).

Figure 3. Part of the sampled allochthonous broadleaf species in various developmental stages. a. Rejected pre-mature seeds of Acer davidii,
common occurrence observed in natural conditions. b. Cold stratification of Melia azedarach fruits in sand. c. Chimonanthus praecox seeds in laboratory, before
treatment and analysis. d. Koelreuteria paniculata seeds in laboratory, before treatment and analysis. e. Gathered seeds from Robinia pseudoacacia. f. 1+0 Catalpa
bignonioides bareroot seedlings (Nursery forest subsidiary Prespa drvo - Resen). g. 1+0 Robinia pseudoacacia bareroot seedlings (Nursery forest subsidiary
Plachkovica-Radovish, photo courtesy Bosilka Jovanova). h. 1+0 Acer negundo bareroot seedlings (Nursery forest subsidiary Bor-Kavadarci). i. 1+0 Albizzia julibrissin
bareroot seedlings (Nursery forest subsidiary Plachkovica-Radovish, photo courtesy Bosilka Jovanova).

MAIN CONCLUSIONS & FUTURE PERSPECTIVES
The presented data (Table 1) and figures (Fig. 1 and 2) provide a summary of 25 years of experience with allochthonous tree and shrub
species that have been identified as potential seed sources. Although the ecological characteristics of the nurseries where the seedlings
were produced have certainly had an impact on their characteristics, we use this extensive information to pinpoint several conclusions:
Allochthonous species are abundant in the city of Skopje and its surroundings and can serve as potential seed sources for plant

propagation of various species in the nurseries across the country with different climatic conditions.
1+0 coniferous seedlings obtain better characteristic as container seedlings, while 1+0 broadleaved species as bare-root seedlings.
Within the coniferous groups, variation of seedling characteristics are minor, while in the broadleaved group large variations can be

observed.
 For those species characterized as ‘rare’, urgent experiments are needed in order to prevent the loss of the potential seed sources.
 Future efforts for increase of the urban green areas need to be more inclusive, both in terms of the type of green areas and species

selection. Table 1 indicates of an uneven species distribution, which can be due to the seeds vitality, but also due to the lack of
knowledge in the nurseries regarding the production (e.g., the pre-sowing treatment) and biased species selection.

The more extensive properties of the species need to be taken into consideration in combination with their viability and 1+0 seedling
characteristics. A suggested approach of grouping the sampled species depending on their risk or opportunities is presented in Fig. 4. Figure 4. Grouping of the sampled species based on their opportunities 

(ornamental, forestry) and risks (invasive, allergenicity).
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