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Black locust (Robinia pseudoacacia L.) is a North American species that was introduced in Romania around the
end of the 17th century, and it was first used in large-scale afforestation of degraded lands in the year 1852. Due to
its remarkable adaptability, fast growth, and vigorous sprouting capacity, it has become one of the most widely
spread exotic species in Romania. Using black locust for afforestation, Romanian foresters successfully reclaimed
large areas of abandoned agricultural land degraded by “flying sands” in southwest of the country, thus contributing
to mitigation of the aridization phenomena. Driving the extensive use of the species was its durable and versatile
wood, much appreciated by rural communities, complemented with major benefits from crop fields and settlement
protection against wind/sand deflation, as well as economically viable byproducts. In addition to the immediate
improvements to local microclimate, afforestations also contributed to long-term climate change mitigation by
sequestering atmospheric CO, in the carbon pools (living tree biomass, soil organic matter, litter) as well as
downstream wood products (e.g., furniture). Nevertheless, in the past decade, awareness has been raised towards

its invasive potential in protected areas.

black locust silviculture ecology risks

| 1. Black Locust in Romania

Robinia pseudoacacia is a fast-growing species, reaching heights above 30 m and ages in excess of 100 years,
while maturing at early ages of 5-7 years old. It regenerates both from stump sprouts and root suckers, and it can
be easily propagated by cutting or grafting, although in Romanian forestry natural regeneration from root suckers
and plantation of seedlings are almost exclusively used. It is reported to become invasive if inadequately planted in
sites with high productivity potential 11, but also on poor sites due to its intolerance to other large tree species, so
much that it forms pure stands. Nevertheless, it was also reported in association with shrubs and a few other
compatible tree species whenever adequate planting schemes are applied 12, Being a sun loving species, it
prefers areas with long summers (mean annual temperatures above 10 °C), and annual rainfall between 400 and
600 mm. According to Ivanschi et al. B it grows well on sandy and sandy loam soils, with loose to lightly
compaction, deep, with a medium humidity regime; conversely, it does not grow/survive on compact soils with
calcium carbonates or soluble salts in top layers of soil or in the case of excess of humidity. Calcium carbonates

(CaCO0y) in the top layers of soil (<40 cm) inhibit growth. Due to its nutritional particularities, it fixes nitrogen (N) in
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the soil (in symbiosis with N fixing bacteria) but it also consumes large quantities of soil minerals. It has a hard and

durable wood, comparable with that of oak, which makes it very appreciated by rural populations.

Geographically, black locust stands occupy about 5% of the national forested area (250,000 ha), concentrated in
the southwest, west, and in the east of the country 4],

The largest areas of compact stands and also the most valuable ones are located in the southwest of the country in
the Oltenia region (Figure 1), which was also the location of its first introduction in Romania. Currently, the species

is considered as a sub-spontaneous one, its range spreading from the plains to the lower mountain regions 2.
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Figure 1. Distribution of black locust stands in the main culture regions of Romania E)

| 2. Management Approaches
2.1. Forest Regeneration and Establishment of Plantations

Although black locust produces annually a very large number of seeds, because of their thick tegument, successful
natural stand regeneration is missing almost completely 2. Exceptionally isolated trees can be recognized as being
from seeds in very particular sites, such as upper sides of river banks 6 or at pile burning sites where forest
residues are burned 1. Therefore, vegetative regeneration of harvested stands by mechanical stimulation of root
sprouting and artificial regeneration by plantation of nursery seedlings in reforestation and afforestation of non-
forest lands are preferred and largely practiced across the country 81,
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2.2. Vegetative Regeneration

While the harvesting technique is always clear cutting, stand regeneration occurs via sprouts on the aboveground
part of the stump or suckers by mechanical stimulation of roots by: (a) ploughing of the soil among the stumps at
20 cm depth; or (b) digging out the stump together with the roots around it in a radius of 50 cm combined with
additional ploughing. When regeneration targets root-suckers, the sprouts must be removed through early tending
operations, so as to not overwhelm the slow growing root suckers 4. After two cycles of vegetative regeneration
from sprouts, the stumps weaken and lose their sprouting capacity (due to fungal impact and soil nutrient
depletion); and by the third generation, the stand’s productivity drops to 40% of that of plantations [&. That is why,

after a second generation of sprouts, regeneration must be ensured from root-suckers 2,

2.3. Generative Regeneration

The recommended technique for seedling production includes harvesting the seeds directly from trees (late in the
winter or early January) or separated from litter and mechanical or chemical ‘forcing’ before sowing next spring.
Seedlings are almost without exception ready for transplantation after one season of growth (e.g., root collar
diameter of 4 mm). After a second year in the nursery, they generally surpass the planting dimension standards
which are associated with substantial risk of not surviving summer drought. Although, for afforestation in such
areas, specific standards apply to ensure more robust plants are used—e.g., root collar diameter of 8 mm L9, The
seeds for nursery production of seedlings are often collected from seed orchards and have to meet standard

requirements for purity, technical germination, and mass 11,

2.4. Afforestation Techniques

According to technical norms in force in Romania 12, afforestation with black locust is exclusively carried out by
planting bare-root seedlings in hand-dug holes. This method has proved so successful in practice that there has
been no more research on other methods, although associated costs may be prohibitive in an expensive labor
market. The literature states that sowing the previously treated seeds can be used to create black locust stands .
Planting can be done both in spring as in autumn. Spring planting ensures adequate soil humidity (common in
upper altitude regions), while planting in autumn (usually in the southern ad low-altitude regions) ensures root

growth over winter and avoids spring flooding and early droughts 131,

The technical norms state that, in the case of sandy soils or degraded lands, optimum planting density for black
locust is 5000 seedlings per hectare—with 2.0 m of distance between rows and 1.0 m between seedlings—and the
planting pit is 40 cm wide and 40 cm deep. In the case of non-degraded lands, the planting density for black locust
is 4000 seedlings per hectare—with 2.0 m of distance between rows and 1.25 m between seedlings—and the
planting pit width, length, and depth is 40 cm. In order to ensure the highest survival rate, a key technical

intervention after planting seedlings is trimming of their stems 1 cm above the soil before growing season starts
[13]

2.5. Tending Operations
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Being a fast-growing species, canopy closure takes place early (1-3 years following planting), therefore tending
operations (especially cleaning and thinning) need to be made at shorter periods of time (3-5 years) depending on
the tree origin (seedlings or root-suckers) and density of the stand. Periodicity of tendings varies in function of
stand development (size of trees) and influences its productivity (stand density influences the rate of growth) as
well as its protective function, in which case higher stand densities are preferable only on degraded lands due to

the slenderness coefficient (29,

2.6. Stand Management

Forest management planning sets either productive or protective objectives for black locust forests, following strict
management indicators: land use, silvicultural regime, stand structure, rotation, and harvesting technique. When
dealing with such technical requirements, the forest management plan has to follow ecological, social, and
economic local needs. While some stands’ fate is wood production (mainly timber and construction wood), many
stands have additional strong protective functions (e.g., degraded land reclamation, protection of soils and

infrastructure, etc.).

2.7. Silvicultural Regime

In Romanian forestry law and official technical norms 12, the recommended form of management system for black
locust stands is the coppice. Two forms can be differentiated: the simple one applied extensively and the selection
coppice applied locally and occasionally. The simple coppice consists of clear-cutting of the stand followed by
vegetative regeneration or seedling plantations. In the coppice selection system, a part of the sprouts/root-suckers
from each stump can be preserved, eliminating only the crooked ones and those that have reached the targeted
diameter. It can be applied with experimental purpose in the case of plantations on severely degraded lands or with

small privately owned forests.

2.8. Stand Composition and Structure

Black locust generally achieves large areas of continuous pure stands. Being a typical exclusivist species, stands
are generally pure and even aged, their intraspecific competition being poor 4. Nevertheless, on degraded lands,

it is planted together with other exotic species.

Black locust can tolerate other species, most commonly honey locust (Gleditsia triacanthos L.) on sandy soils in
the south and east of the country, or with black pine (Pinus nigra L.) on eroded slopes in the east of Romania 24!
(151 1t behaves as an exclusivist species for ground vegetation, black locust stands have very poor herbaceous

diversity (e.g., frequent are Urtica sp., Sambucus ebulus).

2.9. Harvesting and Rotation/Cycle Length

Black locust stands have the shortest rotation length in Romanian forestry. Rotation length differs as a function of

the forest primary purpose (wood production or protection). If the stand primarily has a production purpose (e.g.,
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timber or construction wood), harvesting age varies between 15 years for coppices classified under the lowest
production class to 35 years for the planted stands classified as the highest production class. If classified as having
protection function (e.g., steep terrains prone to soil erosion), the harvesting age can reach 40 years in stands 12,

Wood harvesting occurs through clear-cuts in plots with a maximum area of 5 ha.

| 3. Genetics, Selection, and Tree Breeding

An outstanding natural variety—Robinia pseudoacacia var. oltenica—was identified in the stands located in the
south-west part of Romania (Oltenia region) by Barl&nescu, Costea, and Stoiculescu in 1966 8. Due to its
valuable auxological and morphological characteristics 1218 this variety was the subject of tree selection and
breeding by grafting/cutting 2229 and in vitro micropropagation. Later on, eco-physiological research by Bolea at
al. [2 showed that this variety has both higher intensity of photosynthesis and tolerance to droughts, due to larger
leaf area index (LAI), compared to common stands. Conservation and expansion of the Oltenica variety was

continued in recent years by producing seedlings from cuttings, as maternal lineages of identified plus-trees 4.

Genetics research prior to 1990 focused on tree selection and breeding for enhancement of productivity and wood
standing volume 221221231 55 well as selection of valuable forest and beekeeping genotypes by hybridization. Trials
consisting in testing different provenances in comparative cultures, identified “plus” trees and enhanced the

number of clones and establishing vegetative propagation methods (e.g., grafting) for the valuable forms 241,

| 4. Vulnerability of Black Locust

Systematic records of biotic and non-biotic factors and damage data in Romanian forests have been collected
through the Forest National Survey and Forecast System operations since 1958. Based on such data, the main
cryptogamic diseases affecting Robinia pseudoacacia L. were listed as follows [ virosis, Fusarium sp. and
Cuscuta sp. attacks on seedlings, mildew (Oidium sp.), sooty mold (Coniothyrium sp., Alternaria sp., Cladosporium
sp.), leaf spots (Phleospora robiniag) and tar spots on leaves (Ectostroma sp.), twig blight (Pseudovalsa sp.) and
Chorostate sp. on young shoots, black spots (Cucurbitaria sp.) on old shoots, and wood-destroying fungi (Hironela

sp, Trametes sp., Phellinus sp.).

| 5. Wood Products and Other Uses of Black Locust
5.1. Wood Production

As a result of high percentage of coppice stands 22! the size of the black locust round wood usually does not
exceed 20 cm in diameter at thin end, and quality of timber is relatively poor compared to key native species. In
most of the Romanian regions, short longevity because of the tree dieback is the main cause for rather small tree
dimensions comparative to local broadleaved tree species. Therefore, majority of wood generated by black locust

stands is mostly used as firewood or in rural construction (e.g., fences, sheds, poles) or less for props for
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gardening and vineyards 28, The good quality wood can also be used for interior and garden furniture, parquet and

floors or woodchip boards while more common uses are for fenceposts, poles, railroad crossties, stakes and fuel
wood [271[28]1[29]

5.2. Non-Wood Products

Black locust is so appreciated by foresters and farmers alike due to a range of non-wood products that are
available already at an early age of stands B9, The most valued non-wood byproduct is honey, considered of the
highest quality 1, which makes it the most expensive on the market. Compared to the traditional melliferous
species (linden/lime, black locust, sunflower, rapeseed), black locust is the first to bloom (in May); therefore,
beekeepers start the pastoral beekeeping in the black locust forests. Black locust stands have a high melliferous
potential in Romania with up to 697,000 tonnes of honey per year. In order to ensure that the full benefit is reached,
an application to support the planning of the pastoral beekeeping was developed based on forest maps, as a tool
for decision makers at a national level in the planning of pastoral activity of the beekeepers. Black locust flowers
show medicinal use in teas or infusions for digestive and pulmonary effects, and they have a calming effect on the
nervous system (321331341 A mix of flowers and leaves can be used as a tea drink to treat stomach pains and

migraine.

| 6. Landscape Improvement Contribution

In Romania, black locust was very successful in reclaiming degraded lands B2 by exercising its anti-erosion role
together with phytoremediation 28 and biomass accumulation in site conditions strongly prohibitive to other
species B4, On industrial or mining dumps, black locust plantations reached volumes of up to 73 m3ha among 8-
year-old stands [28. It was also successfully used in the ecological remediation of historically heavily polluted lands
89 |n a Kyoto Protocol project of afforestation implemented in Romania, about 2500 ha were afforested with black
locust in the south of the country to reclaim degraded and marginal agricultural lands 9. Ten years after their

afforestation, black locust plantations have reached heights of 14 m and basal diameters of 16 cm (Figure 2).
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Figure 2. (a) Four-year-old black locust plantation; (b) Ten-year-old plantations of oak mix (left) and black locust
(right).

| 7. Ecosystem Services

When used on degraded lands, social benefits include improving local microclimate and mitigating the negative
effects of climate change 2142l Shortly after planting, the stands start ensuring improvement of local biodiversity
by offering shelter and food sources for birds, mammals, and other species. The economic and ecological role of
black locust in agroforestry is represented by the forest shelterbelts to protect crop fields in the south of Romania
(43][44](45][46] ' showing that the presence of shelterbelts in the Oltenia region led to an increase in different crop
productions (e.g., wheat) of up to 130%, as opposed to unprotected fields. The shelterbelts are also a source of
wood, honey, and they offer shelter for game and bird species. As one of the main species used in degraded land
restoration, black locust plays an important role at both local and regional levels [ in the effort to adapt and
mitigate climate change by diversifying local supply for wood and feedstock or revenues from improved land use.
Under recent more advanced ecosystem services payments, afforestation of degraded lands allowed further
economic benefits, by trading greenhouse gas emissions reductions generated by tree plantations as financial
instruments provided by the Kyoto Protocol 2. Black locust is also appreciated in landscaping or gardening, for its

decorative grape-like—sweet perfumed—white flowers, and also for its robustness and adaptability &,

| 8. Invasiveness and Control of Black Locust

In some European countries, the species is considered invasive “9. Caused in general by inappropriate
silvicultural decision-making and practices, the invasive character of black locust manifests itself as a result of the
species great adaptability, highly developed vegetative regeneration (especially sprouting), soil condition alteration,
and fast rate of growth compared to native species. When planted in close mixtures with slower growing species

(e.g., oak) it overwhelmed them, after which it was extremely difficult and expensive to substitute it B, In this
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respect, Romanian forestry law and technical norms provide for the use of black locust only on degraded lands that
prohibit the use of native species (severe site conditions). Its invasion on non-forest lands—e.g., orchards and
vineyards especially—has occurred on lands abandoned after 1990. While, in other cases, it expands especially
because of soil disturbance and stimulation of root-sucker growth.
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