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The distribution of sweet cherry (Prunus avium L. syn. Cerasus avium Moench.) in natural wood-
lands of Latvia was studied. The growth, vitality and stem quality of the first-generation planta-
tions established in Latvia in different agricultural soils using the planting stock of local origin was
assessed. In woodlands, sweet cherry is found in 11 Forest Resource Monitoring plots in the ad-
ministrative regions of Madona, Kuldiga, Alsunga, Saldus, Cirava, and Kazdanga. In the last dec-
ade, interest in sweet cherry as a wood producer has increased and plantations with a total area
of 21.92 ha were established in 22 localities (Priekule, Kazdanga, Durbe, Talsi, Ventspils,
Kuldiga, Tukums, Saldus, Dobele, Bauska, Césis, Pargauja, and Kraslava). Survey was made of
sweet cherry plantations established between 1997 and 2019, using both local and foreign origin
clonal stock (Danish clone Truust and Swedish clones nos. 9 and 10) in different agricultural soils
(typic sod-calcareous soil; sod-podzolic soil; stagnogley sod-podzolic soil) in the districts of
Priekule, Kuldiga, Dobele, Bauska, Kegums, and Smiltene. In plantation forests with optimal
growing conditions (typical sod-calcareous soil; pH 6 to 7), 22-year-old sweet cherries of local ori-
gin had height (H) of 15.1 m, the diameter at breast hight (DBH) — 16.4 cm and stem volume
157.7 dm® on average. The maximum H and DBH observed for the largest trees reached 17.6 m
and 25.3 cm, respectively. The Danish clone Truust and the Swedish clones nos. 9 and 10 of
sweet cherries were promising for growing in Latvian climatic conditions. Selection of perspective
clones for establishment of second-generation plantations was made for sweet cherries of local
origin.

Keywords: wild cherry, native clones and genotypes, course of growth, stem quality.

INTRODUCTION

In Europe, plantation cultivation of sweet cherry (Prunus
avium L. syn. Cerasus avium Moench) as one of the major
tree species producing hard-textured wood started in the
1950s (Ducci et al., 2013). Until now, research and devel-
opment of sweet cherry has considered the following as-
pects: growth in various macro- and micro-climatical condi-
tions, optimal cultivation methods for producing wood of
desired quality, the selection of suitable clones not only for
stem quality, but also for visually appealing wood colour
and shading, the control of pests and diseases, and methods
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of clonal propagation (Pryor, 1988; Ducci and Santi, 1998;
Martinsson, 2001; Russel, 2003; Zianis et al., 2005; Hubert
and Cundall, 2006; Berti et al., 2007; Hemedry et al., 2008;
Hemery et al., 2010; Nocetti et al., 2010; Petrokas, 2010;
Hawe and Short, 2016; Welk et al., 2016). Woodworking
experts rank cherry wood next to walnut for its quality and
durability (Ducci et al. 2013). The morphological traits of
sweet cherry with important ecological roles also have been
studied: blossoms, fruit, crown biomass, woody biomass,
litter, attraction of bees and bumblebees, birds, mammals,
and conservation of biological diversity (Breibach et al.,
2010; Welk et al., 2013).
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Due to climate warming, interest in sweet cherry cultivation
in plantation forests, especially in agroforestry systems, is
increasing also in Northern Europe (McEwan et al., 2020).

Biology, ecology and genetics. As a Prunoideae subgenus
of the Rosaceae genus, sweet cherry (Prunus avium L. syn.
Cerasus avium (L.) Moench; syn. Prunus sylvestris Ray)
was first described in 1596 (Praciak et al., 2013). However,
the historical data show that it was used for food already in
the 574" millenium BC (Turnbull, 2003; Ruisa, 2015). In
800 BC, cherries were widely cultivated in Asia Minor and
later in Greece (Rushorth, 1999). In Switzerland, near Lake
Constance, cherry stones were found in archeologic exava-
tions of a settlement from the period of 1531 century AD
(Pollmann et al., 2005). Interesting historical data about the
spread of sweet cherry in Northern Europe have been pub-
lished. The species was brought to Sweden by the Vikings
or Christian monks in about 1000 AD (Turnbull, 2009;
Martinson, 2001). However, there are findings also about
earlier cherry distribution — macroremains of cherries were
found in archeologic exavations of a Mesolithic settlement
in southern Sweden from the period of 6700-6000 BC
(Regnell, 2012).

Sweet cherry, also known as wild cherry or gean, originated
south-east of Europe. Its natural range stretches over vast
areas in western Asia (Anatolia, Maghreb), the Caucasus,
northern Iran, and the western Himalayan region. This tree
species is found also in Morocco and Tunisia, and in the
northern direction — to the British Isles and as far as the
Trondheim Fjords in Norway. Sweet cherry is widely culti-
vated in other regions as well and it has naturalised in North
America and Australia (Russel, 2003; Welk et al., 2016).
Although the central regions of Poland are considered as the
northern boundary of the natural range of sweet cherry, it
has been found in the forests of southern Sweden and Nor-
way. These provenances strongly differ in the time of bud-
bursting, blossoming, and fruit ripening (Martinsons, 2001).

Sweet cherry is a broadleaved tree that reaches up to 15 to
20 m in height, with a stem up to 90 cm in diameter (Ducci
et al., 2013). Its lifespan normally does not exceed 70 to 80
years. Young trees have distinct apical dominance with a
straight stem and a symmetrical conical crown, which be-
comes rounded to irregular in older trees.

Sweet cherry is a self-incompatible species. This property is
regulated by multi-allelic single S locus with gametophytic
action (Ducci et al., 2013). Cross-pollination achieved by
honeybees, bumblebees and other insects is necessary for
flowering and seed development. Sweet cherries in forest
stands can only regenerate in places where there are abun-
dant populations of honeybees, bumblebees and other polli-
nators. Sweet cherry spread is closely related also with the
activities of birds, mammals and humans in mutual relation-
ships. Many species of birds and mammals feed on the fruit
of sweet cherry, digesting the fruit pulp and dispersing its
seeds by endozoochory. Some rodents and birds can crack
the fruit endocarp to eat its seed. In Europe, the sites with
fertile soils that are suitable for cherry growth in the wild
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mostly are used for field crops. Thus, the role of humans in
cherry propagation, growing and preservation is increasing.

Besides fresh fruit consumption, there are various ways for
use of different parts of cherry trees, which all are beneficial
for humans. In woodworking, the solid red-brownish wood
of sweet cherry is a hard-textured wood used for making
furniture and musical instruments (Ducci et al., 2013).

In North America, sweet cherry is used as fuel-wood for
smoke-drying foodstuffs, especially meat, proving a unique
flavour. Cherry wood chips used for salmon smoking have
an inhibitory effect on food toxicants (Oz, 2020). Historical
data show that ancient Greeks used not only sweet cherry
fruit but also its wood and resin as a remedy for coughs
(Ruisa, 2015). The slime or resin from cherry bark wounds
is aromatic and can be chewed as chewing gum (Ducci et
al., 2013). Fruit stalks can be used to obtain a drug with as-
tringent, anti-cough and diuretic effect (Praciak et al.,
2013).

Sweet cherry as timber producer. In Europe, sweet cherry
is found mainly in the woodlands in a mixture with other
tree species and in cultivated areas. Nowadays, the largest
European natural woodlands comprising sweet cherry are in
Poland — 44 000 ha, followed by Germany — 38 000 ha,
France — 24 200 ha, Italy — 23 000 ha, and Spain —
13 500 ha, but the the largest plantations of sweet cherry are
in Italy — 60 000 ha, and Spain — 8000 ha (Ducci et al.,
2013; Welk et al., 2016). According to research data, the
largest potential areas for cultivating of sweet cherry are in
Italy — 2.57 million ha, in Slovakia — 1.15 million ha, and
in Belgium — 156 000 ha.

In natural mixed forests, the proportion of sweet cherry is
not particularly high. Still, this species has been increas-
ingly cultivated for its valuable wood since the last century
(Savill, 2003; Ducci et al., 2013; Welk et al., 2016). In
European countries, sweet cherry forest stands after cutting
mostly are regenerated by planting. On average, about
43.5% sweet cherry stands have been replanted in Europe,
with a higher proportion in Germany — about 74.2%.
Sweet cherry may be grown both in pure stands and in a
mixture with other tree species, at densities of 277 (6 x 6 m)
to 6000 (1 x 1.5 m) stems/ha. Branch pruning is recom-
mended in sparse stands while side shading promotes self-
pruning in dense plantations (Pakenham, 2005; Short and
Radford, 2008; Stojecova and Kupka, 2009; Ducci et al.,
2013).

Sweet cherry grows best in fresh mineral-rich sandy and
calcareous soils. In forest stands, its height varies between
15 to 20 m and 30 to 35 m with average stem diameter of 40
to 70 (80) cm, depending on soil fertility. The stems are
slim with a well-shaped crown.

Sweet cherry grows quite untill age of 40 years. Annual
growth declines by the age of 50 to 60 years. Therefore, the
optimum felling age for cherry is 60 to 80 years (Pryor,
1988; Kerr and Evans, 1993; Pakenham, 2005; Short and

283



Radford, 2008; Hein and Spiecker, 2009; Stojecova and
Kupka, 2009; Ducci et al., 2013; Loewe et al., 2013; Savill,
2013).

In several European countries (Belgium, Germany, Italy,
France, Czech Republic, Slovakia, Sweden, etc.), the pro-
ductivity of European or sweet cherry has been assessed us-
ing special growth tables, which are widely used for deter-
mining the optimal economic maturity of a cherry stand in
terms of its standing volume and the optimum felling age
(Zianis et al., 2005).

Scientists believe that sweet cherry is a promising tree spe-
cies for the future. It has already shown excellent perform-
ance in intensively managed plantations with appropriate
tending, branch pruning, fertilisation, etc. The wood of
sweet cherry is considered to be highly valuable throughout
the world. It is fairly hard, flexible, easily workable, and
easy to polish, stain and varnish. It has been marketed as
roundwood, sawn wood and cut or sliced veneer. Sweet
cherry timber is mainly used in the furniture industry in-
stead of mahogany and other noble hardwoods. In veneer
production, maple is predominantly used (comparing to
other European tree species), followed by sweet cherry and
other hardwoods like ash, oak, etc.

The mechanical strength and durability of sweet cherry tim-
ber are also importance factors to consider in the furniture
industry. In international markets, the price of sweet cherry
wood ranges from 600 to 1200 EUR/m3. Especially high-
quality material may reach a price of up to 3000 EUR/m?3
and more (Nocetti et al., 2017). Compared with the 1930s,
the price of sweet cherry timber has more than tripled. For
pricing of sweet cherry wood products, factors like pale yel-
lowish shading of wood and tree ring width (up to 1 cm)
also are important (Ducci et al., 2013; Nocetti et al., 2017).

Along with its economic value (wood), the remarkable con-
tribution of sweet cherry to biodiversity (nectar, food re-
source for birds, sweet litter) is of particular importance
(Breibach et al., 2010; Morhart er al., 2016; Welk et al.,
2016).

Over the last decade, even greater attention has been paid to
the development of sweet cherry plantation cultivation
methods, with a focus on two major characteristics of forest
products — wood quality and timber dimensions. These
goals can be achieved by selecting the most valuable clones
for breeding planting stock, choosing the most suitable sites
for establishing plantations, timely tending of trees already
in juvenile stage followed by respacing and pre-commercial
thinnings (Pakenham, 2005; Hemedry et al, 2008; Loewe et
al., 2013; Payn et al., 2015; Hawe and Short, 2016; Welk et
al., 2016).

In the early 1970s, sweet cherry was considered as a tree
species typical of Central Europe. However, extensive stud-
ies on sweet cherry breeding studies for wood production
are under way also in Sweden, Norway, Denmark, and Can-
ada. These countries have obtained sweet cherry prove-
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nances, which under certain conditions are rather fast-
growing, at the same time providing raw material of
premium-quality for the furniture industry, particularly for
veneer products. Second and third generation seed orchards
developed in these countries produce high quality seeds.
Sweet cherry seed orchards have been established also in
the Czech Republic, Germany and France (Lacis et al.,
2009; Nocetti et al., 2010; Jarni et al., 2012; De Rogatis et
al., 2013; Ducci et al., 2013). In recent years, in Europe and
elsewhere, scientists are stepping up the process of selecting
and propagating the sweet cherry provenances most suitable
for plantation cultivation (Russel, 2003; Hubert and Cun-
dall, 2006; Lacis et al., 2009; Nocetti et al., 2017; Velioglu
et al., 2020).

Sweet cherry is highly susceptible to the Phytophtora fun-
gus, which significantly affects wood quality. Availability
of disease-resistant clones of this species is of paramount
importance. From the 1970s onwards, the scientists have
conducted immense work in selecting and propagating sta-
ble and resistant sweet cherry clones, particularly in central,
western, and southern Europe (Poland, Czech Republic,
Slovakia, Germany, Belgium, the Netherlands, France, the
UK, Italy, Switzerland, Romania, Bulgaria, Hungary, Spain,
and Portugal), but also in the Nordic countries (Denmark,
Sweden, and Norway) and the USA and Canada (Pryor
1988; Ducci et al., 2013; Hawe and Short 2016; Welk et al.,
2016).

Researchers have identified several other factors adversely
affecting sweet cherry quality in forest stands: natural seed
dispersal by birds and other animal from the areas with dif-
fering ecological conditions, and also seed harvesting for
propagation from very small stands or even individual trees
(Russel, 2003).

Actions suggested for improving the quality of cherry
stands:

- preventing hybridisation between superior trees and
low-quality cherry clones;

- developing suitable pest and disease control means and
methods;

- selection of promising cherry clones and establishing
plantations of mother plants;

- no cultivation of the planting stock from seeds, giving
preference to rooting of cuttings and in vitro techniques.

Situation in Latvia. In Latvia, sweet cherry as a forest tree
species is becoming quite common as individual trees or in
small groups. Still, there is insufficient knowledge of the
frost resistance of this species, its growth rate, which are the
criteria for clone selection for cultivating stock that would
yield high quality wood. The Latvian dendrologists
V. Lange, A. Maurins, and A. Zvirgzds (Lange et al., 1978)
have indentified several fully acclimatised sweet cherry
populations (Dobele, Edole, Saldus, Patkule), which are be-
lieved to have been introduced between the 11™ and 15"
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centuries, when German landowners imported European
wild cherry as a fruit tree for planting in their estates. This
species spread mainly in the western part of present-day
Latvia (Dobele, Kuldiga, Talsi, Liepaja, Saldus, Ventspils,
Tukums), and in some places in the central and eastern re-
gions (Riga, Césis, Madona, etc.) (Keris, 1997; Mangalis,
1998; Daugaviete et al., 2002; Ruisa, 2015).

Because of the global warming (air temperature is expected
to rise by 2 °C in the coming 50 years), the forecasted cli-
matic conditions in Latvia will become more suitable for
sweet cherry growth, increasing the spread of this species
also in the country’s cental and eastern regions where the
climate is more continental. Therefore, the selection of su-
perior sweet cherry genotypes and propagation of the clonal
stock to establish productive plantation forests or mixed
plantings is of great importance (Daugaviete et al., 2017).

To clarify the prospects for cultivating of sweet cherry in
Latvia, research was launched within the framework of the
Phare project “Technical Support for the Development of
Private Forestry in Latvia” in 1995 when first sweet cherry
forest plantations, with a total area of about 10 ha were es-
tablished in both the western (Liepaja, Kuldiga, Dobele),
central (Ogre) and estern (Madona, Gulbene) regions of
Latvia (Daugaviete et al., 2002; Daugaviete, 2003; Dauga-
viete, 2006; Daugaviete, 2009; Daugaviete et al., 2017).
The seed material for the planting material was obtained
from the Institute of Horticulture in Dobele from sweet
cherry seed trees collected in woodlands of the western and
southern regions of Latvia by the prominent Latvian breeder
P. Upitis. This explains why the material planted in the cen-
tral and eastern parts of Latvia (Gulbene and Madona) was
not sufficiently frost resistant for the climatic conditions
there. In order to successfully continue the work in progress
and select high-quality sweet cherry provenances suitable
for different climatic regions of Latvia, an inventory of
cherry stands and individual trees was carried out, collect-
ing seeds from the elite trees for growing the planting mate-
rial. In the framework of the project TOP 01-28 in 2001, a
forest stand inventory in the western regions (Kuldiga and
Talsi) was launched, where individual superior sweet cherry
stands and elite trees were identified (Daugaviete et al.,
2002). Quite frequently individual trees 20 to 22 m high and
higher were encountered. However, there were few trees
with a completely intact crown, implying that sweet cherry
was used mainly for obtaining fruit and not wood. The tops
of trees were repeatedly cut to lower the crown height, such
that it was often impossible to determine the exact tree
height. The canopies were trained to stimulate fruiting-
wood formation and fruit-bearing. There were considerable
differences between individual sweet cherry elite trees in
flowering and fruit ripening time, as well as in fruit colour,
also for trees in the same stand (Daugaviete et al., 2000).

Sweet cherry easily regenerates naturally, creating a thick
grove. Yet, because of wildlife damage (mainly Artiodac-
tyla), the growth is highly uneven and only individual trees
reach maturity. Such a situation is quite common in aban-
doned farmlands overgrown by forest, where sweet cherry
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is found in a mixture with grey alder, birch, oak, maple, etc.
(Daugaviete et al., 2002). In 2006-2007, 69 seed trees were
selected, which met the criteria for high-quality sweet
cherry specimens: strong, vital and straight stem with no
wounds, cracks or signs of rot, and fine branches with a
wide branching angle (Daugaviete et al., 2006).

Local residents have long used cherry timber for interior
finishing, and for making tables, chairs, cabinets, etc. Sur-
vey of the regions of cherry distribution in Latvia showed
that the use of boards of cherry logs in the making and fin-
ishing of furniture is a common practice in western area
(Saldus and Liepaja districts).

Experts of the Wood Chemistry Institute analysed the
physico-mechanical properties of Latvia’s sweet cherry tim-
ber and found that its density was higher than that of wood
of Central European origin. This implies higher competive-
ness of cherry timber products of Latvian origin on the
world market (Daugaviete et al., 2003; Pavlovi¢s et al.,
2007; Pavlovics, 2011).

Currently, researchers of the Latvian Forest Research Insti-
tute “Silava” (LFRI “Silava”) have focus on the sweet
cherry plantation forests (total area 21.92 ha) established
since 1997 throughout the country (Alsunga, Bauska,
Broceni, Cesis, Dobele, Kazdanga, Kraslava, Kuldiga, Par-
gauja, Priekule, Talsi, Tukums, and Ventstpils). Survey of
wild cherry growth was continued in the following munici-
palities: Talsi/Baltgale, Smiltene/Vecmezieli, Kegums/
Rembate, Bauska/Islice, and Dobele/Auri (Table 1, Fig. 1).

The research conducted thus far and Forest Resources Mon-
itoring data show that sweet cherry has emerged naturally in
woodlands of the following regions of Latvia: a) Kurzeme
(west); the municipalities of Talsi, Saldus, Alsungas, Aiz-
pute, Durbe, and Broceni; b) Zemgale (central regions) —
Tukums, Jaupils, Dobele, and Bauska; and c¢) Vidzeme
(north-east) — Beverina, Priekuli, Ligatne, Jaunpiebalga,
Madona, Pargauja (Daugaviete, 2006;
http://www.silava.lv/petijumi/nacionlais-mea-monitorings.a
SpX).

Sweet cherry as admixed species has preserved mainly in
private forest holdings in the Aegopodiosa forest type (Gr),
together with species like grey alder, ash, oak, and
lime (Daugaviete, 2006). Thick self-sown groves of sweet
cherry are also quite common in abandoned farmlands and
on ditch slopes overgrowing with shrubs and trees like grey
alder.

Data analyses and estimates show that in the climatic condi-
tions of the country’s southern, south-western and central
regions, whose northern boundary is the line Saulkrasti—
Kegums—Bauska, sweet cherry may by the age of a) 10,
b) 20, c) 30, d) 40, and e) 50 years, reach the following di-
mensions: a) Havg.: 6to 8 m; DBH =8 to 10 cm; b) Havg.:
12 to 15 m, DBH = 15 to 18 cm; ¢) Havg.: 16 to 20 m,
DBH =18 to 22 cm; d) Havg.: 22 to 23 m, DBH = 25 to
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Table 1. Sweet cherry plantations in Latvia (www.vmd.gov.lv)

Municipality Parish Coordinates | Area, ha Timber
volume, m’

Prickule Priekule 56.391388 1.5 87
21.676388

Talsi Balgale 57.147222 1.53 66
22.908611

Talsi Lauciena 57.22096 0.21 5
27.78055

Talsi Lauciena 57.20171 1.00 186
22.78745

Tukums Seme 57.04905 0.35 12
23.13172

Tukums Rumene 57.04905 0.50 35
22.13172

Tukums Tume 56.93442 0.33 32
23.10019

Ventspils Ugale 57.27366 3.01 144
22.00347

Kazdanga Kazdanga 56.73418 0.10 4
21.73561

Alsunga Alsunga 56.99282 0.25 6
21.68517

Auce Vitini 56.43424 0.10 3
2291321

Bauska Davini 56.47387 4.82 289
24.38731

Bauska Islice 56.31790 1.0 78
24.18739

Broceni Remte 56.74954 1.19 36
22.70065

Cesis Vaive 57.22718 1.00 7
25.32478

Dobele Auri 56.59301 1.81 54
23.25590

Durbe Vecpils 56.87000 0.18 10
24.35140

Kraslavas Izvalta 55.96191 0.35 42
27.02619

Kuldiga Edole 56.99707 1.00 75
21.68721

Kuldiga Padure 57.05083 0.41 28
21.76805

Kuldiga Turlava 56 82268 1.08 59
21.76254

Pargauja Straupe 57.35347 0.11 13
2497783

Total, ha 21.92

35 cm; e) Havg.= 23 to 25 m, DBH = 35 to 45 cm, respec-
tively (Daugaviete et al., 2002).

The aims of the study were:

- to examine local sweet cherry provenances and select
promising genotypes for high-quality stem for wood pro-
duction,

- to assess the growth of sweet cherry in existing planta-
tions and summarise information of their origin and
growing conditions, to ensure sustainable cultivation of
sweet cherry for timber in Latvia.
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Fig. 1. The occurrence of sweet cherry in natural forests in forest resource
monitoring plots (. ) and plantations (W ).

MATERIALS AND METHODS
To meet the aims, the following studies were carried out:

- analysis of the growth rates of sweet cherry in the exist-
ing trial plantations in the municipalities of Priekule,
Kuldiga, Talsi, Bauska, Dobele and Smiltene, consider-
ing the origin of planting material and growing condi-
tions (Table 2, Fig 2),

- selection of superior sweet cherry genotypes perspective
for timber production and growing in an agroforestry sys-
tem, from local cherry provenances found in various re-
gions in Latvia and grown in various environments (in
forest stands, plantation forest and fruit-growing or-
chards).

For analysis of the growth rates of sweet cherry, informa-
tion on soil type, planting density and origin of planting ma-
terial was summarised. Measurement was made of tree
height, H, m; stem diameter at breast hight, DBH (D1,3) s
cm; and height of the branchless part of stem, cm. Incre-
ment boring at breast height was used to determine the cur-
rent annual increment over the last five years. Tree ring
width was determined using Win Dendro 2018 software.

Timber volume was calculated for each plantation and the
mean tree volume of mean tree as follows (Liepa, 1996).

The volume of individual stems was determined according
to the formula (Liepa, 1996):

v =yL DM, (1)
where:

vy — stem volume over bark, m3;

L — stem length, m;

D — DBH over bark, cm;

v,o,P.¢ — factors specific for the respective tree species.
For calculating the cherry stem volume, factors for common
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Table 2. Characteristics of sweet cherry trial plantations

Site location/region- Location Year of planting , Soil type Age yrs/n D, cm H, m vV, dm’/ aver- vV, m> ha’!
property — origin planting design trees ha™! age tree

Priekule/ Ozolbunci — 56.39138 1997 22/984 16.4 +4.9 15.1 1.4 157.7 155.2
Priek/Ozolb 21.67638 2000 tree ha'],
Local (2%2.5 m)
Kuldiga/ Rumnieki — 57.05083 1997 3300 tree ha™, 22 /1543 12.5+3.5 120 1.3 84.6 106.0
Kuld/Rumn - Local 21.76805 (1.5x2 m)
Smiltene/ Vecmezieli — 59.62008 2002 2500 tree ha™, 1871898 11.2£3.6 9.8 1.3 58.6 111.2
Smilt/Vecm Local 21.65124 (2x2 m)
Kegums/ Rembate — 2002 18 /800 13.2+2.6 13.8 1.6 103.5 51.3
Keg/RembLocal 2500 tree ha™, (2x2 m)
Talsi/ Zeltini — Tals/Zelt 57.14722 2003 17 /3386 10.1 £2,9 10.1 £1.2 51.1 173.0
Local 22.90861 10 000 tree ha™, (Ix1 m)
Bauska/ Ziedini — Bausk/Zied ~ 56.31790 2011 972500 10.6 2.0 7.9 +0.6 50.9 127.2
Danish clone mix Truust 791 24.18739 2000 tree ha'], (2%2.5 m)
Bauska/ Ziedini — Bausk/Zied ~ 56.31790 2013 2000 tree ha ™, 7172500 7.5+2.5 52+1.2 17.6 43.9
Swedish clones No 9 and10 24.18739 (2x2.5 m)
Dobele/ Ezernieki — 56.59301 2000 tree ha™', (2x2.5 m) 772000 3.0=+1.2 3.6 £3.1 2.1 34
Dob/Ezern Swedish clones 23.25590
No 9 and10

* TSC, typical sod-calcareous soil; SP-sod-podzolic soil; SSP-Stagnogley sod-podzolic soil

12
10 I I I -

D, cm H, m

TSC

8

6

4

2 A EER
0 || || || || || ||

D, cm H, m D, cm H, m D,cm H, m D, cm H, m
TSC SSP SP SP
Priek/Ozolb Kuld/Rimn Tals/Zelt Bausk/Zied

H0-2yr EM3yr m4-5Syr m6-8yr EMOyr m10-12yr ®13-15yr ®16-22 yr

alder were used: ¥ = 0.7950 x 10'4; o = 0.77095; B =
0.13505; ¢ = 1.80715 (Liepa, 1996).

For stem quality assessment, sweet cherries were evaluated
in seven existing plantations. The following indices were
used: stem crookedness (1 — straight; 2 — slightly crooked;
3 — strongly crooked), multiple tops, distinct single apex, in-
grown stems below the height 2 m, branchiness below the
height 2 m. The percentage of stems of different qualities
was calculated.

The selection of superior clones and genotypes for timber
production was based on the assessment of stem quality and
dendrometric data. Additionally, preliminar evaluation of
fruit quality was done for genotypes promising for agrofor-
estry systems, by determination of fruit mass.
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Fig. 2. Cumulative stem diameter (D) and tree height
(H) growth for different sweet cherry clones in 7-22
year plantations, cm.

Dob/Ezer

RESULTS

Growth rate. The first sweet cherry plantations were estab-
lished within the Phare project at the Priek/Ozolb and
Kuld/Rumn trial sites, using seedlings from the Institute of
Horticulture in Dobele (Daugaviete et al., 2017).

Between 2001 and 2019, the LFRI “Silava” specialists as-
sessed the sweet cherry plantations created by private land-
owners in a number of municipalities in the western, central
and eastern parts of the country (Talsi/Balgale/Zeltini;
Bauskaffslice/Ziedilgi; Smiltene/Smiltene VecmeZieli).

The planting material used for the Tals/Zell and Smilt/Vecm
sites was obtained from individual superior cherry seed
trees in the tree nurseries I.U. “Beérzi” and Ltd. Olaine.
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After 2007, the LVM division “S€klas un stadi” (Latvian
State Forest Company, division Seeds and Plants) used the
Swedish origin clones No. 9 and 10 for cultivating the
planting stock used in the Dob/Ezer trial site.

After 2010, a cherry plantation was established at the
Baus/Zied site, using the planting material derived from the
Danish clone Truust (Danish Forest and Landscape Re-
search Institute, Certificate of Origin No. DK/A3352).

Data on the growth rates of sweet cherry in 7 to 22-year-old
plantations are summarised in Table 2, Fig. 2. The average
height of 22-year-old sweet cherry trees in the plantations
on dry mineral soils was 12.0-15.1 m and the average DBH
was 12.5-16.4 cm (Fig. 2). The best vitality and fastest
growth were observed for cherries on mineral-rich soils
with a neutral or alkaline reaction (pH 6 to 7 and more). In
relief depressions and sites with wet soils and excess sur-
face waters, sweet cherry suffered from spring night frosts
and lagged behind in productivity.

Danish clone Truust 791 and the Swedish clones No. 9 and
10 showed good performance in trial plantations, reaching
breast height already in the second or third year after plant-
ing. At the age of nine years, trees of the Truust 791 clone
(Baus/Zied site) had mean height Hv = 7.9 m and DBH =
10.6 cm. It should be noted that these plantations were also
carefully tended, which has promoted tree growth.

Of the plantations established using the stock of local ori-
gin, the best performance was shown in the Priek/Ozolb
plantation located in south-west Latvia on soddy carbonate
soil (pH = 6.5). At the age of 22 years, the average growth
rate indices were: H, = 15.1 m and D, = 16.4 cm,
v = 57.7 dm> (Table 2).

The field data showed that in sweet cherry plantations, the
optimal initial density of stocking ranged from 1600 (plant-
ing pattern 2 x 3 m) to 2000 (2 x 2.5 m) trees/ha. In such
situations the canopy closure takes place in the 51 o 6"
year after planting. It should be noted that no self-pruning
of branches was observed in the 22-year-old plantations.

High mortality of trees and low productivity of wood were
observed in overstocked sweet cherry plantations (up to
10 000 trees/ha). At the Tals/Zelt site only 56% of the ini-
tially planted stock had survived till the age of 12 years, and
only 33% till the age of 17 years (Table 2) (Daugaviete et
al. 2017).

Stem quality. In order to obtain top quality cherry stems,
stem formation should be started timely. Straight branchless
stems were found in trial plantations where branches had
been accordingly pruned and competing tops removed start-
ing from the first growing years (Table 3).

On average, a distinctly straight apex was observed only for
65 to 70 % of the cherry trees originated from local seed
trees. This means that in order to obtain higher quality
stems, it is necessary to select elite trees and propagate the
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Table 3. Stem quality of 22-year-old sweet cherry stands

Priek/Ozolb 10 85 40 60 10 75

22 yrs

Kuld/Rumn no 75 35 65 25 90 (separate
22 yrs, branches)
Smilt/Vecm no 85 30 70 20 75

18 yrs

Keg/Remb 20 60 40 70 25 70

18 yrs

Tals/Zelt no 75 35 65 25 75

12 yrs

Bausk/Zied no 100 no 100 | Indistinct Pruned
9 yrs

Truust clone

Dob/Ezer no 95 5 95 Indistinct 100

7 yrs

clonal stock by rooting of cuttings or using in vitro tech-
niques.

Superior clone selection. In 2020, inventory of individual
sweet cherry clones was launched in private forersts of the
Alsunga municipality, including a survey of the existing
first-generation sweet cherry plantations, selecting the trees
most suitable for vegetative propagation and harvesting the
tree parts suitable for it. In cherry plantations, 3 to 11 supe-
rior clones were selected and cuttings were collected for
further propagation both by rooting and by in vitro tech-
niques (Table 4).

At the Institute of Horticulture in Dobele (LatHort), several
vigorous local sweet cherry varieties showed regular yield-
ing and a resistance of flowers to spring frosts -3 to —4 °C
at the end of flowering (Feldmane, 2020). Especially vigor-
ous and vital genotypes were selected for further investiga-
tion and propagation in the cherry genetic resource planta-
tion of LatHort, where trees were grown for fruit production
and their height and branching was strongly changed by
pruning. Because of their fruits suitable for food and other
food industry products, these genotypes may be propagated
for use in agroforestry.

Table 4. Selection of superior sweet cherry clones in forest stands and
plantations

Site Age, | Number |Crooked,| Straight, | Distinct [Branches
yrs of % % apex, % | below
clones lheigt 2m,
%
Priek/Ozolb 22 7 no 100 100 70
22 yrs.
Kuld/Rumn 22 5 no 100 100 70
22 yrs.
Alsunga/Zundas 25 4 no 100 100 20
Alsunga/Kundzini 20 4 no 100 100 70
Edole/ Berzi 24 4 no 100 100 70
Smilt/Vecm 15 8 no 100 100 75
Jaunpiebalga/Liede 25 3 20 85 90 70
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DISCUSSION

Growth rate, wood quality and appropriate pruning of sweet
cherries were studied in Italy and Germany, the leading
cherry timber producers. In cherry trials planted in Germany
(Rhine Plain), tree height and diameter at breast hight
ranged from 6.63 to 7.03 m and from 80 to 83 mm for 10-
year-old trees respectively (Springmann et al., 2011). 20-
year-old trees grown in another trial but in the same region
showed H and DBH in the range from 16 to 28 m and from
15 to 29 cm, respectively (Sprengel et al., 2019). The
growth rate of sweet cherries in Latvian cherry stands was
strongly variable depending on site, soil properties and
tending. In forest stands with optimal growing conditions,
Latvian sweet cherry clones and genotypes of local origin
reached a mean height of Havg. =15.1 £ 1.4 m and DBH =
16.4 =+ 4.0 cm in 22 years. The Danish sweet cherry clone
Truust 791 showed good performance in the climatic condi-
tions of Latvia (Havg. =79+x0.6m; DBH=10.6+2.0cm
in 9 years). The Swedish clones No. 9 and 10 also per-
formed well (Havg =52+12m;DBH=75+25cmin7
years). A fast growth rate was shown by a genotype with
origin in north-eastern Latvia and grown in an orchard with
cultivated soddy carbonate soil — the DBH reached 23.6
cm in 22 years.

However, it must be pointed out that the density of stocking
highly differed in the above trial plantations. In a study car-
ried out in Germany, the inter-distances of planted sweet
cherry were 1.5 x 7.5 m (Sprengel et al., 2019) and 1.5 x 15
m (Springmann et al., 2011), giving a stocking density of
888 and 444 trees/ha, respectively. In Latvia, good perform-
ance of cherry trees was observed in forest plantation with
2000 trees/ha, but the common planting pattern for vigorous
sweet cherries in fruit-growing orchards was 4 x 6 m or 416
trees/ha.

Density of stocking and timely pruning of branches are es-
sential preconditions for the development of high quality
stems for timber. In Latvia where the planting pattern was
2 x 2 m or 2500 trees/ha, canopy closure occurred at age 5
to 6 years. The first pre-commercial thinning should be
done at the age of 10 years.

The results of the given study confirmed the importance of
choosing sites suitable for plantation cultivation of sweet
cherry: soddy carbonate soils, cultivated soils, soddy pod-
solized soils, neutral or alkaline soil reaction (pH = 6 to 7),
and sufficient moisture througout the growing season. Care-
ful tending and adequate protection against diseases and
pests, including wildlife, are of no less importance.

Other key factor in cherry timber production is the effect of
genetical properties of planting stock on growth rate and
timber quality. In Italy, the effect of sweet cherry genotype
on timber density was observed already for new trees and
exceeded the influence of growth rate (Nocetti et al., 2012).

The research conducted thus far has shown that in order to
ensure plantation cultivation of sweet cherry for wood, fur-
ther work should proceed in following directions:
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- inventory of forest stands and the existing first generation
cherry plantations for selecting superior genotypes for
propagation and determining in what season of the year
the stock for vegetative propagation should be harvested;

- development of efficient techniques for rooting of cut-
tings;

- developing productive in vitro propagation methods and
cultivating in vitro sweet cherry planting stock;

- establishing new sweet cherry plantations by using the
most suitable clonal stock of the domestic and foreign or-
igin.
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SALDA I,(IRgA (PRUNUS AVIUM L. SYN. CERASUS AVIUM MOENCH.) IZPLATIBAS PETIJUMI, PERSPEKTIVAKO KLONU
ATLASE PRODUKTIVU PLANTACIJU IZVEIDEI KOKSNES RAZOSANAI LATVIJAS KLIMATISKAJOS APSTAKLOS

Izméginajumi liecina, ka salda kirSa plantaciju meZa stadijumi prasa piemérotas augSanas vietas izvéli: velénu karbonatu, kultiraugsnes,
velénu podzolétas augsnes ar neitralu vai sarmainu reakciju — pH = 6-7, kuras ir nodrosinatas ar pietiekamu augsnes mitrumu visa
vegetacijas perioda, ka arl ripigu kopSanu un aizsardzibu gan pret kaitekliem, gan parnadziem. Labvéligos augSanas apstaklos 22 gadu
perioda vietgjas izcelsmes salda kirSa kloni sasniedz stumbra augstumu Hvid. = 15,1+1,4 m un kraSaugstuma caurméru Dvid. = 16,4 + 4,0
cm. Btisks nosacijums kvalitativu salda kirSa stumbru veidoSanai ir gan atbilstoss stadijuma biezums, gan savlaiciga stumbru atzaroSana.
Stadijumos pie stadiSanas shémas 2 x 2 m vai 2500 koki/ha vainagi saslédzas 5-6 gadu vecuma. Pirma krajas kopsana javeic 10-gadigos
stadijumos. Labus augSanas gaitas raditajus uzrada salda kirSa Danijas klons Truust 791, vid&jais koku augstums 9-gadiga stadijuma
sasniedzis Hvid. = 7,9 + 0,6 m un krasaugstuma caurméru D1.3 = 10,6 + 2,0 cm. Ka ari Zviedrijas kloni Nr. 9 un Nr. 10, kura augsanas gaita
raditaji attiecigi ir: Hvid. = 5,2 + 1,2 m un D13 = 7,5 + 2,53 cm.

LidzSingjie petijumi liecina, ka kvalitativu salda kirSa plantaciju izveidei koksnes raZoSanai, nepiecieSams veikt turpmakos
pétijumus sekojoSos virzienos:

- 1. pakapes salda kirSa plantaciju un meZaudzu apsekoSana un perspektivu klonu atlase vegetativai pavairoSanai pieméroto dalu
ievakSanas laika noteikSana,

- produktiva spraudenu apsaknoSanas metodes izstrade,
- produktiva mikroklonalas pavairo$anas metodes izstrade un stadu izaudzeésana,

- salda kirSa perspektivo vietgjas izcelsmes un citzemju klonu stadijumu ierikoSana turpmakai produktivu salda kirSa plantaciju
iertkoSanai.
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