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Improvement in Hungary: a Review
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Abstract — Black locust (Robinia pseudoacadia) was the first forest tree species introduced and
acclimated from North America to Europe at the beginning of the 17th century. It is a fast growing,
nitrogen fixing, site tolerant, excellent coppicing species with frequent and abundant seed production
and relatively high yielding potential. It has a durable and high quality wood, which is used for many
purposes. Although native of North America, black locust is now naturalized and widely planted
throughout the world from temperate to subtropical areas. In Hungary, this species has played a role of
great importance in the forest 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.

Black locust (Robinia pseudoacaia L.) / clone selection / silviculture / yield / energy plantations

Kivonat — Attekintés a magyarorszagi akacnemesitégl. A fehér akac (Robinia pseudoacadia

az el$ észak-amerikai erdei fafaj volt, amely, alkalmazkodva a klimatikus feltételekhez, a XVII.
szazad elején meghonosodott Eurépaban. Gyorsafy nivogén-megkdt, termbhelytiré, kénnyen

sarjad0 fafaj, gyakori ésébéges magterméssel és viszonylag j6 faiképességgel. Tartds, jo
minésédi faja szamos célra felhasznalhatd. Bar Eszak-Amerikéisiionos, mara elterjedt és
széleskorén telepithét az egész vilagon a mérsékelt éghajlatatél a szubtropikus teriletekig.
Magyarorszagon fontos szerepet jatszik adgmddalkodasban, az éslilt teriilet mintegy 23%-at

boritja, és az orszag éves fakitermelésének 19%-at teszi ki. Tanulmanyunkat a fafaj termesztése iranti
megnovekedett érddldés kapcsan, dsszefoglalas céljabdl allitottuk 6ssze az elmult évtizedek kutatasi
eredményei alapjan.

Fehér akdc (Robinia pseudoacacial.) / klonszelekcié / erdmiivelés / fatermés / energetikai
faliltetvények

1 INTRODUCTION

Black locust was introduced in Hungary between 1710 and 1720. The first large black locust
forests were established at the beginning of tHe cehtury on the Great Hungarian Plain
stabilizing the wind-blown sandy soil. In the country, black locust occupied 37.000 ha in
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1885, 109.000 ha in 1911, 186.000 ha in 1938 a®@04000 ha in 2005. At present, it is the
most widely planted species in Hungary, coveringo28 the country’s total forest area. One-
third of these stands are high forests and twalthirthem are of coppice origin. In the 1960s,
Hungary had more black locust forests than theaeBuropean countries together.

Black locust forests in Hungary have been estadtisin good as well as on medium and
poor quality sites. Establishment of black locusinds producing timber of good quality is
possible only on sites with adequate moisture aeltaerated and preferably light soils, rich
in nutrients and humus. Black locust forests oniomacand poor quality sites are utilized for
the production of fuel wood, fodder, poles and progs well as for honey production, soil
protection and environmental improvement.

The most important black locust growing regionslimgary are located in the south and
south-west Transdanubia (hill-ridges of Vas-Zalarty, hill-ridges Somogy county), the
plain between the rivers Danube and Tisza (Certtahgary) and north-east Hungary
(Nyirség region).

2 IMPROVEMENT OF BLACK LOCUST STANDS IN HUNGARY

2.1 Clone and cultivar selection

In Hungary, the main goals of the first black ldcoieeding programme (in the 1960’s) were
to select new clones and cultivars providing goodlity and volume of industrial wood.
Superior tree groups have been identified in sose gyrown stands. Graft material was
taken from the plus trees and planted in test @b&0doI6 (experimental station of FRI).
Mono- and multiclonal cultivarsvere developed and a seed orchard was estabhisiradhe
selections. The Hungarian Forest Research Instdatedinated this research programme.
With respect to the volume expected at felling ape,'Jaszkiséri', 'Kiscsalai', ‘Nyirségi',
'Ull 6i' and'Szajki'cultivars proved to be the best (Keresztesi 1988)

In Hungary, the range of sites optimal for blackust growing is rather limited.
Therefore, black locust growing is often exercieedsub-optimal sites. Possibilities for black
locust growing are highly influenced by climaticnclitions and extremes (temperature and
precipitation, water supply and unfavourable somditions). In the lowlands, which are the
most suitable regions for black locust growing, #renual precipitation is not more than
500-550 mm, most of which is outside the growingses. Thus drought is a frequent
phenomenon in the summer period coupled with veigh hatmospheric temperatures
(30-35°C). Relative air humidity in July is usually betwe20-50%. Due to the filling up of
basin-like lowlands in Hungary, site conditions wha mosaic pattern, which changes even
over small distances causing widely differentiatgbwth potential for black locust
plantations. For this reason, there are no largetiguous lands of homogenous site quality
for black locust, and their growth and productivitiay be very different across a large field.
Therefore, the main aim of our new selection warkoi find and improve black locust clones
and cultivars, which perform good shape, providedyquality wood material for industrial
purposes, and which are able to tolerate the chgngcological conditions as well. As a
result of our new selection programme 12 black sb@lones ('KH 56A 2/5', 'KH 56A 2/6',
'MB 12D', 'MB 17D 4/1', 'CST 61A 3/1', 'MB 15A 2/3MB 17D 3/10', 'PV 201E 2/1''PV
201E 2/3', 'PV 201E 2/4', 'PV 35 B/2',and 'PV 232"Phave been recommended (Rédei et al.
2002, Rédei 2003).
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2.2 Propagation

In Hungary, black locust plants are commonly miikigh by two methods: by seed and by
root cuttings. Growing trees froseedis a relatively simple method for reliably produgin
seedlings on a large scale under a variety of gistances. There are two state approved seed
production stand-regions meeting the requiremenmtsfack locust seeds (one in the plain
between the rivers Danube and Tisza and the athtbiei Nyirség region). Seeds are collected
by sieving the top 20 cm of soil beneath the setbsked-producing stands. As the seeds of
black locust used to remain dormant in the soilsieveral years, the age of seeds within the
lots collected in this way is very variable. Thésthe reason of viability and germination are
so variable. Therefore, before sowing, an acclsasal test is necessary. Seed production for
sowing and scarification is carried out by the ayeresponsible for collecting the seed. It is
advisable to treat the seeds against fungi, asdigidone in a small concrete mixer. 200-250
thousand seedlings of 40-90 cm high and 5-12 mbasge diameter are raised on one hectare.
Mechanization of the method is easy and the praalucosts are relatively low.

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

Almost 25 new cultivars or selected clones wereroapropagated during the last few
years in the Micro-propagation Laboratory of Reskamstitute for Fruit growing and
Ornamentals, Erd in collaboration with the Hungarf@rest Research Institute. Plant tissue
culture methods provide us with new means to spgedegetative propagation of recently
selected clones and give us the opportunity tobéstanew clone trials and a seed orchard
with them.

2.3 Stand establishment, forest tending and yield

Climate, hydrology and genetic soil types are #drs that determine the site type, and this
in turn determines the choice of tree species. Whter regime of the soil is also highly
influenced by the texture of the soil, whethersithumus, coarse sand, loam or clay. Black
locust — because of its high requirement for bo#ttewwand aeration in the soil — cannot be
grown even on any soil composed of humus, coanseé saclay if the rooting depth is very
shallow.

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

Black locust afforestation and artificial regenematmay utilise seedlings. The most
popular spacing for black locust in Hungary is 214y 0.7 to 1.0 m, requiring at least 4000
seedlings/ha. Black locust stands are often regéby coppice (from root suckers) as well.
In young stands of coppice origin, a cleaning ofp@nashould be carried out to adjust spacing
when the stands are 3-6 years old and should reslacking to less than 5000 stems/ha.

The black locust is a fast-growing tree speciescinhup to the age of 10-15 years, is
able to close canopy openings caused by tendingatipes quickly, but the closure is much
slower in later years. Height growth peaks wittie first five years, while diameter growth
culminates in the first decade. The peak of curaemtual increment is at about the age of 20,
whereas that of the mean annual increment is attabe age of 35-40 years.

To find the right cleaning and thinning intensitlge so-called growing space index is a
good method. This index expresses the mean distagteesen trees (in a triangular pattern)
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as a percentage of mean height after cleaningtandimg. The mean value of the index for
black locust stands should be 23-24%. Pruning @b ¢trees should also be carried out. After
finishing selective thinning, stems must be frebrainches up to a height of 4-6 m.

The objective of tending is to produce a high praipa of good quality saw-logs from
stands of yield class | and II; some saw-logs ammigh proportion of poles and props from
stands of yield class Ill and 1V; and poles, prapsl other small-dimension industrial wood
from other yield stands.

According to our yield table (Rédei 1984) the votuaf main crop varies between 80 and
280 nt/ha in function of yield classes at the age of 8arg, which is the average rotation age
for black locust stands in Hungary. The black leatands of Yield Class |-l have a rotation
of 35-40 years and an annual increment of totalivwel of 12-14 rfiha/yr. The stands of
Yield Class Ill-IV have a rotation of 30 years aadl annual increment of 8-93alyr.
Finally, the poorest stands (Yield Class V-VI) haveotation of 20-25 years and an annual
increment of 4-6 rithalyr. In first generation coppice stands, growdtock, increment and
health are similar to those in high forests.

2.4 Black locust energy plantations

More and more agricultural land is being takenaduise for food crops, some of which can
be used for wood energy production plantationsclBlacust is the very best tree species for
this purpose, since it has excellent energy praeciugiroperties, 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.

In the last decade several energy producing piantthave been established in Hungary. In
these experiments, several spacing treatments tested and the common black locust as well as its
cultivars were compared.

In Helvécia (central Hungary, sand-soil region) earergy plantation was established
using common black locust and its cultivars. Theiotess spacings of the common black
locust were: 1.5x0.3 m, 1.5x0.5 m and 1.5x1.0 mth&t age of 5 years the closest spacing
(1.5x0.3 m) produced the greatest annual increnrerdgven-dry mass (6.5 t/halyr). This
exceeded the increments of the two wider spaciggd3bo and 51%, respectively. According
to the results of the yield trial with black locustltivars planted at 1.5x1.0 m spacing, at
5 years the highest yield was produced by the weultiUlléi’ (8.0 t/halyr), followed by
‘Jaszkiséri’(7.3 t/halyr) and the common black locust (6.3a//h).

Black locust energy forests can also be establislyecoppicing. Advantages of energy
forests of coppice origin are that the cost of E@shment is low compared to that of soil
preparation, plantation and cultivation. From tleeloped root system of the previous stand,
a large dendromass can be produced within a shwtderiod. Disadvantages of these forests
are that the area distribution of trees in cop@tands is not as uniform as in plantations
optimized for energy production. In coppice statius quantity of the produced dendromass
is lower and the length of growing time is highhfluenced by the uneven distribution of
stems.

The first peak of the annual increment in volume bdfck locust energy forests
established from sprouts falls between the age afid®5 years. Then, the annual increment
declines and a new peak occurs between age of 912ngkars. A further maximum is
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expected later on, at about 15 years because oévan higher degree of mortality.
Approximately one-third of the stems are lost a¢ &gand 8. By the 12-13 years, the stem
numbers decreased to less than 50%.

The experiences from both the planted and the cepdpenergy plantations and other
stands indicate that it is not reasonable to hainethe first three years, as the yield in oven-
dry weight in the fifth year is 2-3 times higheathit is in the fourth year. Harvesting too
early may also increase the population of biotistpe

3 CONCLUSION

Black locust was the first forest tree speciesonhiiced from North America to Europe.
Hungary has got much experience in black locusivgrg, as it has been grown for more than
250 years in the country. Being aware of the imgpare of black locust, forest research in
Hungary has been engaged in resolving various e@noblof black locust management for a
long time, and a lot of research results have diré@en implemented in the practice.

In the future there are two bigger regions, whéee fast spread of black locust can be
expected. In Europe the Mediterranean countriedy(IGreece, Spain and Turkey), while in
Asia China and Korea may become the most prominlank locust growers.
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