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INTRODUCTION

Black locust was introduced in Hungary between 
1710 and 1720. The first large black locust forests 
were established at the beginning of the 18th century 
on the Great Hungarian Plain stabilizing the wind-
blown sandy soil. In the country, black locust occupied 
37.000 ha in 1885, 109.000 ha in 1911, 186.000 ha 
in 1938 and 415.000 ha in 2009. At present, it is the 
most widely planted species in Hungary, covering 23% 
of the country’s total forest area. One-third of these 
stands are high forests and two-third of them are of 
coppice origin. In the 1960s, Hungary had more black 

Abstract
Background and purpose: Black locust (Robinia pseu-
doacacia L.) was the first forest tree species intro-
duced and acclimated from North America to Europe 
at the beginning of the 17th century. Although na-
tive of North America, black locust is now natural-
ized and widely planted throughout the world from 
temperate to subtropical areas. In Hungary, this spe-
cies has played a role of great importance in the for-
est management, covering approximately 23% of the 
forested area and providing about 19% of the annual 
timber output of the country. Due to the increasing 
interest in black locust growing in many countries, 
this study has been compiled with the aim of giving a 
summary on the basis of research and improvement 
connected with the species over the past decades.

Material and methods: Black locust forests in Hun-
gary have been established on good as well as on 
medium and poor quality sites. Establishment of 
black locust stands producing timber of good qual-
ity is possible only on sites with adequate moisture 

and well-aerated and preferably light soils, rich in nu-
trients and humus. Black locust forests on medium 
and poor quality sites are utilized for the production 
of fuel wood, fodder, poles and props, as well as for 
honey production, soil protection and environmental 
improvement.

Results and conclusion: Hungary has got much expe-
rience in black locust growing, as it has been grown 
for more than 250 years in the country. It is a fast 
growing, nitrogen fixing, site tolerant, excellent cop-
picing species with frequent and abundant seed pro-
duction and relatively high yielding potential. It has 
a durable and high quality wood, which is used for 
many purposes. Being aware of the importance of 
black locust, forest research in Hungary has been en-
gaged in resolving various problems of black locust 
management for a long time, and a lot of research re-
sults have already been implemented in the practice.

Keywords: black locust (Robinia pseudoacaia L.), 
clone selection, stand establishment, tending opera-
tions and yield; dendromass production, diseases

locust forests than the rest of European countries to-
gether [1-3].

Black locust forests in Hungary have been estab-
lished on good as well as on medium and poor quality 
sites. Establishment of black locust stands producing 
timber of good quality is possible only on sites with 
adequate moisture and well-aerated and preferably 
light soils, rich in nutrients and humus. Black locust 
forests on medium and poor quality sites are utilized 
for the production of fuel wood, fodder, poles and 
props, as well as for honey production, soil protection 
and environmental improvement [54].
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The most important black locust growing regions 
in Hungary are located in the south and south-west 
Transdanubia (hill-ridges of Vas-Zala county, hill-ridges 
Somogy county), the plain between the rivers Danube 
and Tisza (Central Hungary) and north-east Hungary 
(Nyírség region) (Figure1).

Physiological attributes of black locust are the fol-
lowings:
•	 rapid growth rate, out-competes weeds,
•	 indeterminate growth habit,
•	 nodulated roots, fixes atmospheric N2,•	 high density wood,
•	 good pulping qualities,
•	 highly resistant to fungi, pests,
•	 tolerates low fertility sites,
•	 resistant to drought stress,
•	 resistant to air pollutants,
•	 resistant to low temperatures,
•	 resistant to high temperatures,
•	 very high net photosynthetic rates,
•	 high light demand,
•	 high leaf area accretion rate,
•	 high transpiration rate,
•	 rapid leaf position adjustment to changes in 

light intensity,
•	 small leaflets minimalize self-shading,
•	 vigorous sprouting of root cuttings,
•	 very plastic root system: strong tap and dense 

fibrous upper roots,
•	 flowers at early age,
•	 produces abundant seed crops,
•	 high seed viability and longevity,
•	 seeds easily cleaned, stored, sown,
•	 seeds germinate rapidly,
•	 easily micropropagated,
•	 high leaf protein,
•	 much genetic variation.

Clone and cultivar selection

In Hungary, the main goals of the first black locust 
breeding programme (in the 1960’s) were to select 
new clones and cultivars providing good quality and 
volume of industrial wood. Superior tree groups have 
been identified in some seed grown stands. Graft 
material was taken from the plus trees and planted 
in test plots at Gödöllő (experimental station of FRI). 
Mono- and multiclonal cultivars were developed and a 
seed orchard was established from the selections. The 
Hungarian Forest Research Institute coordinated this 
research programme. With respect to the volume ex-
pected at felling age, the ‘Jászkiséri’, ‘Kiscsalai’, ‘Nyír-
ségi’, ‘Üllo˝i’ and ‘Szajki’ cultivars proved to be the 
best [1, 2, 5]. 

In Hungary, the range of sites optimal for black lo-
cust growing is rather limited. Therefore, black locust 
growing is often exercised on sub-optimal sites. Pos-
sibilities for black locust growing are highly influenced 
by climatic conditions and extremes (temperature and 
precipitation, water supply and unfavourable soil con-
ditions). In the lowlands, which are the most suitable 
regions for black locust growing, the annual precipita-
tion is not more than 500–550 mm, most of which is 
outside the growing season. Thus drought is a frequent 
phenomenon in the summer period coupled with very 
high atmospheric temperatures (30–35°C). Relative air 
humidity in July is usually between 20–50 %. Due to the 

FIGURE 1 
The main growing regions of black locust (Robinia 
pseudoacacia L.) stands in Hungary
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geographic distribution and variability 
as well as physiological attributes 
of black locust

Within the genus Robinia the species R. pseudoaca-
cia L. black or common locust, and some of its variet-
ies (shipmast locust - var. pyramidalis), and spineless 
locust are promised for forest tree breeding. Other 
varieties are rewarding with respect to breeding for 
honey prduction: early flowering (var. praecox), late 
flowering (var. galiana) and continuously flowering 
(var. semperflorens Car.), in addition two late flower-
ing and abundantly nectarine spcies, R. luxurians (rich 
locust) and R. viscosa (sticky locust); and hybrids of the 
latter two species with black locust. 

The species is indigenous to the eastern and central 
part of USA between latitudes 43° and 35°N. In its nat-
ural range tree types of black locust  are distinguished 
by shape: 
•	 Pinnata (feathered) type: the stem is straight. It 

occurs along the northern edge of the species’ 
area at the elevation of about 800 m with Picea 
rubra and Acer saccarinum. 

•	 Palmata (palm-like) type: the main part of the 
stem is crooked and not clearly visible in the 
crown. Its natural area is in the medium eleva-
tions of the Appalachians. 

•	 Spreading type: it seems to be unsuitable for 
selection. It occurs at the low elevations of the 
Appalachians, and in the southern part of the 
natural area. 
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filling up of basin-like lowlands in Hungary, site condi-
tions show a mosaic pattern, which changes even over 
small distances causing widely differentiated growth 
potential for black locust plantations. For this reason, 
there are no large, contiguous lands of homogenous 
site quality for black locust, and their growth and 
productivity may be very different across a large field.  
Therefore, the main aim of our new selection work 
is to find and improve black locust clones and culti-
vars, which perform good shape, provide good-quality 
wood material for industrial purposes, and which are 
able to tolerate the changing ecological conditions as 
well. As a result of our new selection programme 12 
black locust clones (‘KH 56A 2/5’, ‘KH 56A 2/6’, ‘MB 
12D’, ‘MB 17D 4/1’, ‘CST 61A 3/1’, ‘MB 15A 2/3’, ‘MB 
17D 3/10’, ‘PV 201E 2/1’,’PV 201E 2/3’, ‘PV 201E 2/4’, 
‘PV 35 B/2’,and ‘PV 233 A/2’) have been recommended 
[6-9, 10]. 

Propagation

In Hungary, black locust plants are commonly mul-
tiplied by two methods: by seed and by root cuttings. 
Growing trees from seed is a relatively simple method 
for reliably producing seedlings on a large scale un-
der a variety of circumstances. There are two state ap-
proved seed production stand-regions meeting the re-
quirements for black locust seeds (one in the plain be-
tween the rivers Danube and Tisza and the other in the 
Nyírség region) [11]. Seeds are collected by sieving the 
top 20 cm of soil beneath the selected seed-producing 
stands. As the seeds of black locust used to remain 
dormant in the soil for several years, the age of seeds 
within the lots collected in this way is very variable.  
This is the reason of viability and germination 
are so variable. Therefore, before sowing, an ac-
curate seed test is necessary. Seed production 
for sowing and scarification is carried out by 
the agency responsible for collecting the seed.  
It is advisable to treat the seeds against fungi, and this 
is done in a small concrete mixer. 200–250 thousand 
seedlings of 40–90 cm high and 5–12 mm in base di-
ameter are raised on one hectare. Mechanization of 
the method is easy and the production costs are rela-
tively low.

Propagation from root cuttings is suitable for repro-
duction of superior individuals or varieties (cultivars). 
By applying this method, superior traits of the selected 
trees can be preserved in the clones. Production of 
plants in this way demands more care than raising 
seedlings from seeds. For this propagation method, 
root pieces cut into 8–10 cm or chopped to 3–5 cm in 
length are used. Plant spacing in the rows should be 
5–8 cm .

Almost 25 new cultivars or selected clones were 
micro-propagated during the last few years in the 
Micro-propagation Laboratory of Research Institute 
for Fruit growing and Ornamentals, Érd in collabora-
tion with the Hungarian Forest Research Institute.  
Plant tissue culture methods provide us with new 

means to speed up vegetative propagation of recently 
selected clones and give us the opportunity to estab-
lish new clone trials and a seed orchard with them [7, 
8, 12].

stand establishment, forest tending 
and yield
Climate, hydrology and soil types are the fac-

tors that determine the site type, and this in 
turn determines the choice of tree species.  
The water regime of the soil is also highly influenced 
by the texture of the soil, whether it is humus, coarse 
sand, loam or clay. Black locust – because of its high 
requirement for both water and aeration in the soil 
– cannot be grown even on any soil composed of hu-
mus, coarse sand or clay if the rooting depth is very 
shallow.

Black locust requires well-drained soils with ad-
equate moisture until the associated nitrogen-fixing 
Rhizobium bacteria are able to thrive. That is why soil 
preparation (total or partial) to improve aeration and 
the water regime of the soil and tilling of the inter-row 
space may become necessary. 

Black locust afforestation and artificial regeneration 
may utilise seedlings. The most popular spacing for 
black locust in Hungary is 2.4 m by 0.7 to 1.0 m, re-
quiring at least 4000 seedlings/ha. Black locust stands 
are often regenerated by coppice (from root suckers) 
as well. In young stands of coppice origin, a clean-
ing operation should be carried out to adjust spacing 
when the stands are 3–6 years old and should reduce 
stocking to less than 5000 stems/ha [10, 13]. 

The black locust is a fast-growing tree species, 
which, up to the age of 10–15 years, is able to close 
canopy openings caused by tending operations quick-
ly, but the closure is much slower in later years. Height 
growth peaks within the first five years, while diam-
eter growth culminates in the first decade. The peak 
of current annual increment is at about the age of 20, 
whereas that of the mean annual increment is at about 
the age of 35–40 years.

To find the right cleaning and thinning intensity, the 
so-called growing space index is a good method. This 
index expresses the mean distance between trees (in a 
triangular pattern) as a percentage of mean height af-
ter cleaning and thinning. The mean value of the index 
for black locust stands should be 23–24 %. Pruning of 
crop trees should also be carried out. After finishing 
selective thinning, stems must be free of branches up 
to a height of 4–6 m.

The objective of tending is to produce a high pro-
portion of good quality saw-logs from stands of yield 
class I and II; some saw-logs and a high proportion of 
poles and props from stands of yield class III and IV; 
and poles, props and other small-dimension industrial 
wood from other yield stands [14-16].
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Operation Age 
(yr) Height (m) Basal area 

(m²/ha) DBH (cm) Density 
(stems/ha)

Growing 
space (m²)

Volume cut 
(m³/ha)

Yield Class I
Cleaning 5 8 7 6 2500 2.1 6
Cleaning 9 13 13 10 1700 2.6 20

Selective thinning 12 16 12 13 900 3.6 30
Selective thinning 18 20 17 19 600 4.4 35

Increment thinning 25 24 18 24 400 5.4 50
Harvest cutting 40 27 32 32 400 5.4 425

Yield Class II
Cleaning 6 8 7 6 2500 2.1 5
Cleaning 10 12 13 10 1700 2.6 20

Selective thinning 15 16 14 14 900 3.6 35
Increment thinning 22 20 17 20 550 4.6 45

Harvest cutting 35-40 23 29 26 550 4.6 340

Yield Class III
Cleaning 7 8 7 6 2700 2.5 4
Cleaning 12 12 14 10 1800 2.5 15

Selective thinning 17 15 16 14 1100 3.3 35
Increment thinning 22 18 17 17 700 4.1 40

Harvest cutting 30 20 26 22 700 4.1 270

Yield Class IV.
Cleaning 8 8 8 6 3000 1.8 4
Cleaning 13 11 15 10 2000 2.4 15

Selective thinning 19 14 13 13 1000 3.4 35
Harvest cutting 30 17 25 18 1000 3.4 235

Yield Class V
Cleaning 9 7 7 7 3000 1.8 4
Cleaning 15 10 9 9 1500 2.8 20

Harvest cutting 25 14 20 13 1500 2.8 155

Yield Class VI
Cleaning 10 6 7 5 3500 1.6 -
Cleaning 15 8 8 7 2000 2.4 15

Harvest cutting 20 10 12 9 2000 2.4 70

TABLE 1 
Tending regimes for high and coppice common black locust stands (Yield table: source [17])

On Table 1 the most important stand structure and 
yield factors of black locust main crops (height, basal 
area, DBH, stem number, growing space and volume 
cut) can be seen.

The yield and stand structure of black locust stands 
can be described by the following formulas and coef-
ficients: 

1. H= mean height of the main crop weighted by   
              the basal area (m): 

    H%= 123.12 (1-e-0,070333A)1.111638 
              where A = age of stand in years; 
    H at the age of 20 = 100%

2. DBH = the diameter at breast height of 
            the main crop (cm): 
DBH = (69.9675 + 1.00625A) 

100
H

(r = 0.8092)

N = number of stems per hectare of the main crop: 
N = e9.81801-1.15147 x lnDBH (r = 0.9421) 

According to our yield table [17] the volume of 
main crop varies between 80 and 280 m3/ha in func-
tion of yield classes at the age of 30 years, which is 
the average rotation age for black locust stands in 
Hungary. The black locust stands of Yield Class I-II 
have a rotation of 35-40 years and an annual incre-
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ment of total volume of 12-14 m3ha-1yr-1. The stands 
of Yield Class III-IV have a rotation of 30 years and an 
annual increment of 8-9 m3ha-1yr-1. Finally, the poor-
est stands (Yield Class V-VI) have a rotation of 20-25 
years and an annual increment of 4-6 m3ha-1yr-1 (Fig-
ure 2). In first generation coppice stands, growing 
stock, increment and health are similar to those in 
high forests. 

Black locust short rotation forestry

More and more agricultural land is being taken out 
of use for food crops, some of which can be used for 
wood energy production plantations. Black locust is 
the very best tree species for this purpose, since it 
has excellent energy production properties, such as:
•	 vigorous growing potential in juvenile phase,
•	 excellent coppicing ability,
•	 high density of the wood,
•	 high dry matter production,
•	 favourable combustibility of the wood,
•	 relatively fast drying,
•	 easy harvesting and wood processing.
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FIGURE 2 
Black locust stand structure factors in function of age (Yield table: source [17])

In the last decade several energy producing planta-
tions have been established in Hungary. In these ex-
periments, several spacing treatments were tested and 
the common black locust as well as its cultivars were 
compared.

In Helvécia (central Hungary, sand-soil region) an en-
ergy plantation was established using common black 
locust and its cultivars. The various spacings of the 
common black locust were: 1.5x0.3 m, 1.5x0.5 m and 
1.5x1.0 m. 

Results concerning the trial with cultivars and com-
mon black locust at the age of 3, 5 and 7 are provided 
in Table 2 and focused on the differences in the values 
of the mean annual increment of oven - dry stem den-
dromass in Figure 3. At the age of 5, the highest incre-
ment value was produced by the cultivar ‘Üllői’ (8.0 to 
ha-1 yr-1), followed by ‘Jászkiséri’ (7.4 to ha-1 yr-1) and 
the common black locust (6.7 to ha-1 yr1). At the age 
of 7, the order was the following: ‘Üllői’ cultivar (9.7 
to ha-1 yr-1), common black locust (8.4 to ha-1 yr-1) and 
‘Jászkiséri’ cultivar (7.6 to ha-1 yr-1). 
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The data from the Table 2 and the Figure 3 indicate 
that it is not reasonable to harvest the plantations in 
the first three years, as the mean annual increment of 
oven-dry sterm dendromass at the age of 5 and 7 is 
1.5-3 times higher than it was at age of 3. This result is 
important as it is known that too early harvesting may 
also increase the population of biotic pests [18] .

According to the significance test at α = 5% lev-
el, significant differences were found in the mean 
annual increment of oven - dry stem dendromass 
(F=40.991>F0.05=3.422, SD5% = 0.69 m3 ha-1 yr-1). 
To compare the concerning yields produced by the 
black locust clones and the common black locust, it is 
no worth using expensive black locust clonal material 
for setting up short rotation plantation.

Black locust energy forests can also be established 
by coppicing. Advantages of energy forests of coppice 
origin are that the cost of establishment is low com-
pared to that of soil preparation, plantation and culti-
vation. From the developed root system of the previ-
ous stand, a large dendromass can be produced within 
a short time period. Disadvantages of these forests are 
that the area distribution of trees in coppice stands is 
not as uniform as in plantations optimized for energy 
production. In coppice stands the quantity of the pro-
duced dendromass is lower and the length of growing 
time is highly influenced by the uneven distribution of 
stems.

The first peak of the annual increment in volume of 
black locust energy forests established from sprouts 

falls between the age of 3 and 5 years. Then, the annu-
al increment declines and a new peak occurs between 
age of 9 and 12 years. A further maximum is expected 
later on, at about 15 years because of an even higher 
degree of mortality. Approximately one-third of the 
stems are lost at age 7 and 8. By the 12-13 years, the 
stem numbers decreased to less than 50 %.

The experiences from both the planted and the cop-
piced energy plantations and other stands indicate 
that it is not reasonable to harvest in the first three 
years, as the yield in oven-dry weight in the fifth year 

Cultivars Age (yr)

Mean
Oven-dry stem 
dendromass

(to ha-1)

Mean annual 
in-crement of 
oven-dry stem 
dendromass 
(to ha-1 yr-1)

H (m) DBH (cm)

‘Üllői’ 
3 4.1 3.1 8.9 3.0
5 6.2 4.9 40.1 8.0
7 9.3 6.4 68.1 9.7

 ‘Jászkiséri’ 
3 3.6 2.9 7.1 2.4
5 6.1 4.7 37.1 7.4
7 8.8 6.2 53.2 7.6

 ‘Nyírségi’ 
3 3.1 2.7 7.2 2.4
5 5.3 4.2 28.4 5.7
7 7.6 5.1 46.2 6.7

 ‘Kiscsalai’ 
3 3.9 3.2 12.5 4.2
5 6.1 4.6 31.1 6.2
7 8.4 5.9 49.7 7.1

Common black 
locust

3 3.7 3.1 10.9 3.6
5 6.1 4.7 33.5 6.7
7 8.2 5.5 59.1 8.4

TABLE 2 
Evaluation of a short-rotation plantation with black locust cultivars on the base of plot averages (Helvécia 
80/A); Stem number = 6666 per ha, H=height, DBH= diameter at the breast height (1.3 m).
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FIGURE 3 
Mean annual increment of oven-dry stem 
dendromass of black locust cultivars and common 
black locust at different ages
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is 2-3 times higher than it is in the fourth year. Harvest-
ing too early may also increase the population of biotic 
pests [18-20].

Diseases, insects, and other 
damaging agents of black locust 

Regarding the abiotic damages, frost damage can 
be considered as the most important factor (early 
and late frosts, hard winter frosts). Black locust is 
seems to be good disease and pest resistant. How-
ever in the ultimate time more and more potential 
pests have appeared in the European black locust for-
ests. Several fungi infects black locust, specially the 
seeds and seedlings, for example Alternaria tenuis 
(NEES) or Fusarium oxysporum (SCHLECHTENDAHL). 
In case of biotic damages we have to mention the 
damages caused by pests; such as Black bean aphid 
(Aphis fabae SCOPOLI).

Black locust scale (Parthenoclanium corni BOUCHÉ), 
Black locust leafminor (Phyllonorycter robiniella CLE-
MENS), or Cotton bollworm (Helicoverpa armigera 
HÜBNER). Game damage can also cause relative high 
shortfall in the annual increment. Main part of game 
damage is caused by rabbit and deer. Rabbits are peel-
ing off the bark of young trees, deer and roe deer like 
browsing the fresh shoots and buds. 

CONClUsIONs

Black locust was the first forest tree species intro-
duced from North America to Europe. Hungary has 
got much experience in black locust growing, as it has 
been grown for more than 250 years in the country. 
Being aware of the importance of black locust, forest 
research in Hungary has been engaged in resolving 
various problems of black locust management for a 
long time, and a lot of research results have already 
been implemented in the practice.

In the future there are two bigger regions, where the 
fast spread of black locust can be expected. In Europe 
the Mediterranean countries (Italy, Greece, Spain and 
Turkey), while in Asia China and Korea may become the 
most prominent black locust growers.  
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