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Abstract: Exotic species, could be defined, which has distribution at outside of natural area shortly. The species introduce because of their 

advantages such as fast growing, resistance to arid area, and non-wood forest products to outside of natural area. In this study, seed sources, seed and 

seedling productions of exotic Maritime pine (Pinus pinaster Ait.) and Black locust (Robinia pseudoacacia L.) for Turkish forestry were examined 

based on forestry inventory of Türkiye. Maritime pine has 53.825 ha forest area of which 7% is unproductive, while area of Black locust is not 

detailed in inventory of Turkish forestry. Maritime pine has 5 seed stands at 479.9 ha and a seed orchard at 3.3 ha, while Black locust has only one 

seed stand at 61.9 ha in Türkiye.  In the last decade, 57.291,346 and 109.797,738 seedlings from 9323 kg and 22392 kg seeds were produced from 

these seed sources in Maritime pine and Black locust, respectively.  
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1. Introduction 

 

Exotic forest trees could be defined as non-native tree species planted or introduced outside of their natural 

geographic range (Zobel and Talbert 1984) because of their advantages such as fast growing, erosion control, resistance 

to arid area or other biotic and abiotic factors, and non-wood forest products, balancing of supply and demand of forest 

products. They could have also some risks such as adaptation, low growth performance or survival at outside of their 

natural geographic range. However, the species are getting importance with their advantages. It is known that Türkiye is 

one of the richest countries for natural and exotic (i.e, Pinus pinaster, P. radiata, Abies sp., Larix sp., Eucalyptus sp., 

Douglas sp., Robinia pseudoacacia) forest trees with 23.4 million ha forest area, of which 9.5 million ha is 

unproductive (OGM 2026). For this forest area, seed orchards and seed stands are main generative and vegetative 

production material to produce improved seedlings. Some details of seed sources including exotic species in Turkish 

forestry are given in Table 1 (OGM 2024), while they can change for the years (Öztürk and Yıldız 2022). In these 

sources (Table 1), only Maritime pine (Pinus pinaster Ait.) has a seed orchard established at 3.3 ha as an exotic species 

in Türkiye (OGM 2022). 

Exotic tree species are introduced outside their natural distribution ranges because of their potential advantages for 

forestry, including rapid growth, adaptability to adverse environmental conditions, wood production, soil improvement, 

erosion control, and the production of non-wood forest products (Branco et al. 2015; Koskela et al. 2014; Salmón 

Rivera et al. 2015). Their successful utilization in afforestation and plantation forestry depends largely on their 

adaptation to local ecological conditions and the availability of appropriate reproductive material (Koskela et al. 2014). 

In this study, seed sources, seed stands, and seed orchards are essential components of sustainable forest management 

(Içgen et al. 2006) because they provide a reliable supply of genetically and physiologically suitable seeds for nursery 

production and subsequent afforestation activities (Wambugu et al. 2023). The identification and management of 

appropriate seed sources are particularly important for exotic species, as their genetic resources in introduced regions 

are generally more limited than those of native species (Koskela et al. 2014). Seed origin may influence germination, 

seedling growth, survival, phenology, and adaptation to environmental stresses (Pawłowski et al. 2024); therefore, the 

establishment and effective utilization of suitable seed sources are critical for maintaining successful plantations. 

Maritime pine and Black locust (Robinia pseudoacacia L.) are important exotic tree species that have been introduced 

and cultivated in many regions outside their natural ranges. Maritime pine has considerable potential for wood 

production and afforestation, particularly under Mediterranean climatic conditions, owing to its relatively rapid growth 

and adaptation to dry environments (Fidalgo Fonseca et al. 2022). Black locust is also widely used because of its rapid 

early growth, nitrogen-fixing capacity, coppicing ability, tolerance of relatively poor soils, and valuable wood, and it 

has been utilized for timber and fuelwood production, erosion control, land rehabilitation, and other forestry purposes 

(Nicolescu et al. 2020; Vítková et al. 2017). 
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Table 1. Some details of seed sources in Turkish forestry 
Source type Number of species Number of source Total area (ha) 

Seed orchard 12 189 1485,7 

Seed stand 32 311 40337,9 

 

 

Türkiye has considerable ecological variation and a 

long history of afforestation and forest rehabilitation 

activities, in which both native and selected exotic tree 

species have been used according to site conditions and 

management objectives (Çalışkan and Boydak 2017). 

Although P. pinaster and R. pseudoacacia have been 

used in Turkish forestry for different purposes, 

information integrating their forest areas, registered seed 

sources, seed production, and subsequent seedling 

production is limited. This information is important for 

evaluating the current reproductive-material 

infrastructure of these species and for determining the 

extent to which available seed sources support nursery 

production and afforestation activities. In particular, 

information on the number and area of seed stands and 

seed orchards, together with quantities of collected seeds 

and produced seedlings, can provide a practical basis for 

future planning of seed collection, seed-source 

management, nursery production, and the utilization of 

exotic species in Turkish forestry. In this study, seed 

sources, seed and seedling productions of exotic 

Maritime pine and Black locust which were used in 

Turkish forestry widely used in Tırkish forestry for 

various purposes were examined based on forestry 

inventory of Türkiye to contribute to potential forestry 

purposes. 

 

2. Maritime pine (Pinus pinaster Ait.) 

 

Maritime pine (Pinus pinaster Ait.) is a broadly 

distributed conifer in the western Mediterranean Basin, 

in Southern Europe and Africa, and the Atlantic coast in 

Portugal, Spain and France together with limited island 

distribution in Corsica, and northern Sardinia, and a 

marginal stand in Pantelleria (Alía and Martín 2003, 

Figure 1) because of affecting present natural distribution 

of two main factors: a high degree of fragmentation, and 

human impact (Alía and Martín 2003). The species is a 

valuable source of timber, used in construction, furniture, 

and as a renewable energy source, and also resin tapped 

to make rosin and turpentine. Its resistance to harsh 

conditions also makes it a popular choice for 

reforestation, landscape, and preventing soil erosion 

practices (Alía and Martín 2003).  

Maritime pine is also widely used for various 

purposes in Turkish forestry as an exotic pine. Maritime 

pine has 53.825 ha planted forest area of which 7% is 

unproductive in Türkiye (OGM 2026). It has five seed 

stands at 479.9 ha and a seed orchard at 3.3 ha (OGM 

2024) in Türkiye. In the last decade, 57.291,346 

seedlings from 9323 kg seeds were produced from these 

seed sources in Maritime pine (OGM 2026, Figures 2 

and 3). As seen from the Figures 2 and 3, seed and 

seedlings productions changed for the years based on 

interval of good seed year, afforestation programme. 

However, there could be many biotic and abiotic factors 

could impact on quality and quantity of seedling 

production (i.e., Eser 2021a,b; Eser 2025; Çetinkaya 

2024, 2025; Çetinkaya et al. 2026a). 

   

 

 

Figure 1. Distribution range of maritime pine (Alía and Martín 2003) 
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Figure 2. Seedling productions of maritime pine for the last decade 

 
Figure 3. Seed productions of maritime pine for the last decade 

 

 

3. Black locust (Robinia pseudoacacia L.) 

 

Black locust (Robinia pseudoacacia L.) introduced to 

Europe in the seventeenth century is a fast-growing 

deciduous tree native to North America. It is now found 

naturally in most of the continent, from Italy to southern 

Norway, and is one of the most common non-native 

species in Europe (Puchałka et al. 2021). Black locust is 

of high economic importance in both North America and 

Europe. Black locust is hardy and extremely tolerant to 

different types of soil, a light-demanding, pioneer 

species, able to grow under harsh conditions. The tree 

grows at altitudes from sea level up to 1 600 m, reaching 

heights of 12-30 m, and is characterized by its deeply 

furrowed bark and fragrant white flowers in late spring, 

which are a valuable source of nectar for bees (Puchałka 

et al. 2021). 

Black locust is also an exotic forest tree widely used 

in Turkish forestry. The species has only one seed stands 

at 61.9 ha in Türkiye (OGM 2024, Figure 4). In the last 

decade, 109.797,738 seedlings and 22392 kg seeds which 

changed for the years were produced from the seed 

source of Black locust (OGM 2026, Figures 5 and 6). 

There could be many biotic and abiotic factors could 

impact on quantity of seed productions in forest tree 

species (i.e., Eser 2024; Çetinkaya et al. 2026b).   
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Figure 4. Seed stand of black locust in Isparta 

 
Figure 5. Seedling productions of black locust for the last decade 

 
Figure 6. Seed productions of black locust for the last decade 
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4. Conclusions 

 

This study evaluated the seed sources and seed and 

seedling production of maritime pine and black locust, 

which are used as exotic species in Turkish forestry. 

Although both species have an established importance in 

forestry practices in Türkiye, their seed-source 

infrastructures differ in extent and structure. While 

maritime pine has a more developed seed-source 

structure, black locust relies on a limited number of 

registered seed sources, yet draws attention with its high 

level of seedling production and demand. Therefore, the 

number and area of seed sources, their geographical 

distribution, genetic structure, seed and seedling quality, 

and adaptation to planting sites should be evaluated 

together. The plantation performance of seedlings 

obtained from different seed sources should be 

considered together with seedling quality; the effects of 

differences among seed sources on field success should 

be investigated through provenance trials and long-term 

field experiments. 

Annual inventorial data indicated importance of the 

species for Turkish forestry, plantation performances 

from different seed sources of the species should be 

examined together with seedling quality. Selection and 

establishment of the seed sources should be also 

supported by genomic selection. 
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