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Abstract

The almond tree (Amygdalus communis L.) is a fruit species of great importance, which finds favourable growing
conditions in certain areas in Romania and stands out due to the many properties of its fruit which have a long shelf life.
Being a species that enjoys a real appreciation due to its nutritional and medicinal properties, shows interest to fruit
growers, making necessary providing some varieties with late flowering and the adoption of modern culture technologies
and the aim of this review is to present the current situation and to highlight the importance of relaunching the almond

culture in Romania.
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INTRODUCTION

The almond tree (Prunus amygdalus L. sin.
Amygdalus communis L.) belongs to the family
Rosaceae,  subfamily  Prunoidae,  group
Amygdaleae and has its origins in arid
mountainous regions of Central Asia (Grasselly,
1976a). Almonds were collected here in the wild
10,000 years ago, and they were among the first
plants to be domesticated all over the world
around the third millennium BC (Albala, 2009).
Almonds are considered as one of the oldest
crops (Wani et al., 2021).

It is a harsh climate-adapted species with the
ability to develop a deep root system in a
centrifugal manner, these characteristics
allowing the almond tree to explore a wide range
of ecological niches, being adapted to conditions
with mild, dry winters, warm summers, typical
of the Mediterranean climate (Cociu, 2011). The
almond is cultivated currently in more than 50
country (Lopez-Granados et al., 2019).

Almond crop has begun to expand in countries
with less favorable conditions, and this fact is
due because in the last decades a series of new
cultivars have been created and cultivation
technologies have been improved (Cociu, 2000).
This review is about the current state of almond
in Romania and the benefits that this crop can
bring through the introduction of late flowering

13

varieties and the adoption of modern cultivation
technologies.

Almonds became a “luxury” fruit, being expor-
ted in large quantities in most advanced coun-
tries at a great selling price (Gavat et al., 2013).
Almonds have long been known as a source of
essential nutrients; at present, they are in
demand as a healthy food with a growing
popularity for the general population and
farmers. Studies on the composition and
characterization of almond macronutrients
(Table 1) and micronutrients (Table 2) have
shown that the almond has many nutritious
ingredients (Barecca et al., 2020; Grundy et al.,
2016).

Table 1. Almonds macronutrients

Macronutrients (g) 100 g Fw
Protein 16-23
Lipid 44-61
Saturated Fats 3-4
Monounsaturated Fats 31-35
Polyunsaturated Fats 11-12
Carbohydrates 100 g Fw
Total Sugars 4-6
Total dietary Fibres 11-14

Sources: Barecca et al., 2020; Grundy et al., 2016



Table 2. Almonds micronutrients

Micronutrients (mg) 100 g Fw
Calcium 264-300
Magnesium 230-268
Phosphorus 440-510
Potassium 705-730
Zinc 3.0-4.1
Copper 0.9-1.3
Manganese 1.2-1.8
Vitamins 100 g Fw
Riboflavin 1.0-1.1
Vitamin E 25-27
Total Phenolic Compounds 260-350

Sources: Barecca et al., 2020; Grundy et al., 2016

Almonds is not appreciated only for fresh
consumption, but also for their numerous ways
of use: in food industry; in chemical-pharma-
ceutical industry (extraction of a valuable oil);
the endocarp, the hard shell, can be used to
prepare activated charcoal, necessary for the
absorption of toxic gases; the green covering the
mesocarp, after drying and calcination, gives an
ash that contains 40% potassium and can be used
to make soaps and for chemical fertilizers.;
Almond wood, due to its color, large density and
bright luster after sanding, can be used to make
art objects (Cociu, 2003).

The purpose of this review is to emphasize the
advantages of cultivating this species in
Romania, the importance of introducing new
cultivars with late flowering and modern
technologies.

MATERIALS AND METHODS

This review is a research based on the current
situation of almond crop, the prospective of new
cultivars introduction with late flowering and
modern cultivation technologies namely: the
right choice of planting density and the
importance of pruning.

THE CURRENT SITUATION IN ROMANIA
In Romania, the almond tree spreading area is
almost overposed with that of vineyard, peach
and apricot trees. At the beginning, almond trees
could be found intercalated around vineyards,
alleys and roads and even in the vineyard
because they do don’t produce big shadow and
doesn’t affect vineyard development (Cociu,
2003).
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The almond (Amygdalus communis L.) being a
specific plant to semi-steppe conditions, widely
spread in Central Asia, it grows in Romania
mainly in Banat, Dobrogea, in the area of
vineyards and in many other localities with a
warm climate (Ghena et al., 2004).

According to FAOSTAT in Romania there are
no statistics of the areas occupied by the almond
culture, this crop being included along with the
other nut trees.

It should be noted that the interest in this crop is
still low in Romania, while the interest shown
worldwide is increasing. The almond being one
of the crops that lends itself to pedoclimatic
conditions in certain areas of Romania, it can be
fully mechanized and is accompanied by a
multitude of benefits, proving to be an adaptable
and versatile species (Albala, 2009).

During the last 30 years, the almond tree has
been systematically cultivated in some research
stations (Gitea, 2013).

In order to stabilize the optimal culture areas and
the corresponding assortment, experimental and
production plots were organized in the Fruit
Research Stations in Oradea, Mehedinti,
Marculesti and Constanta (Cociu, 2003).

The first cultivar collection was organized in
1951, in Marculesti and after 10-12 years it was
transferred at Research Station for Fruit
Growing (RSFG) Constanta. In 1975, it was
reorganized and doubled at RSFG Oradea
(Cociu et al., 20006).

The Romanian gene bank for almond species
includes 138 genotypes of which 9 species:
Amygdalus bucharica, A. nana, A. intermedia,
A. fenzliana, A. kotski, A. kuranika, A. scoparia,
A. spinossa, A. webbii (Braniste et al., 2006).
Currently, at RSFG Constanta there are 54
cultivars and selections (MADR).

The current assortment has the following
autochthonous cultivars: Veronica, Mirela,
Sandi, Cristi, Adela, April, Ana (created at
RSFG Oradea) (Gavat et al., 2013).

PERSPECTIVE OF INTRODUCTION OF
NEW VARIETIES WITH LATE
FLOWERING

At present, the growing demand on the market
for nuts, places the almond culture in an
interesting position in which the production of
almonds with high quality organoleptic and
nutritional produced will be needed to meet



growing national and global demand (Socias et
al., 2017). Although this culture is widely spread
in the world, the production is limited by
ecological factors such as late spring frost
(Melhaoui et al., 2019).

Cold resistance decreases as the trees get closer
to entering the vegetation (Oprita et al., 2022).
Breeding late flowering cultivars to avoid spring
frosts is one of the most important objectives of
the researchers in various European almond
breeding programs (Rubio et al., 2017).

Like other temperate trees, the almond tree is at
rest during the winter and is generally without
leaves. In these conditions, it is strong in its
ability to endure very low temperatures.
Nevertheless, the almond is very sensitive to
cold during flowering and early fruit
development. During this period, depending on
many factors, in particular phenological stage,
temperature and exposure time, temperatures
below -1°C or -2°C can cause crop loss
(Guillamon et al., 2022).

Therefore, breeders are interested in delaying
the flowering time of new cultivars so that they
flower when the danger of frost is minimal
(Dicenta et al., 2017).

The cultivars that bloom late and ripen early are
considered as being very valuable from the bio-
logical and practical point of view, because the
fruit buds differentiation for the next yield per-
forms until late autumn; having a long dormant
period these cultivars are more resistant to tem-
peratures variation arising at the end of winters
and ensure high yields (Gavit et al., 2015).

The cultivars flowering time is therefore very
important and largely determines the success of
commercial exploitation (Socias et al., 2017).
In present, here are currently two major genetic
improvement programs: Davis University
Californian program (Dale E. Kester and R.
Janes) and the European programs, in which
Spain (A. Felipe and R. Socias), Italy (F.
Monastra and C. Fideghelli) and France (Ch.
Graselly).

In the former Soviet Union breeding begun in
the 1930’s at Nikita Botanical Garden (Yalta,
Crimea) by A. Richter and A. Yadrov who
focusing on tree hardiness and frost resistance,
as well as late bloom and productivity. Many
cultivars were released in this program such as
“Yaltinskij”, “Primorsrkji”, “Myagkoskolupy;j”
(Richter, 1972).
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In the 1960’s breeding work begun at INRA
Bordeaux, followed later at Montfavet, France,
by Ch. Graselly and later by H. Duval in the
1990’s, with the aim of obtaining late flowering.
The French breeding program was the most
popular program in Europe for many years, with
the successful introduction of “Ferragnes” and
“Ferraduel” in 1967, and the late-flowering,
self-incompatible  cultivar “Feralise” and
“Ferrastar” in 1970s (Graselly and Raynaud,
1980). In 1994 and 1997, Lauranne and Steliette
cultivars were introduced to the orchards
(Godini et al., 2001).

Scion breeding activity was introduced in the
1970’s, lasting 20 years, in Italy (F. Monastra at
ISF Rome), in Greece (D.K. Stylianides and G.
Syrigianidis at Naoussa) and in Tunisia (A. El
Gharbi and B. Jraidi at INRAT Ariana).

The breeding program from CEBAS-CSIC
(Murcia, Spain) has its main objectives based on
late bloom time (Socias et al., 2010).

The first releases in the late 1990°s were the
“Antoaneta” and “Marta” (Egea et al., 2000).
Two more recent cultivars, “Penta” and
“Tardona” are characterized by their exceptio-
nally late blooming time (Dicenta et al., 2009).
“Tardona appears to be the latest flowering
cultivar ever released (Dicenta et al., 2010).

A large number of cultivar and germplasm
evaluation took place in other countries,
including: Romania, Bulgaria, Morocco, Iran,
India (Socias et al., 2017).

Thus, from a breeding perspective, cultivars
have to fulfil many requirements to be succe-
ssful, even when they are intended for a single
purpose. Almond quality is determinate largely
by market acceptance (Socias et al., 2008).

The most effective way to prevent damage
caused by low temperatures is to use late
blooming cultivars, being the best method to
avoid crop damage (Imani et al., 2011).

The introduction of late flowering cultivars can
bring a special economic contribution to the
almond culture by increasing the productivity
and quality of the fruits (Neagu, 1975).

MODERN CULTIVATION
TECHNOLOGIES

The almond tree is an economically important
crop. Direct benefits get generated by the
adoption of new technologies in the target area
(Wani et al., 2021).



In order to constantly improve the production of
almonds, it is also necessary to improve the
increasingly efficient and sustainable cultivation
techniques by choosing optimal planting distan-
ces and suitable canopy (Maldera et al., 2021).
The application of an advanced agricultural
technique, of new, perfected technologies that
allow doubling, tripling of crop the same surface
is conditioned by the choice of suitable cultivars
(Neagu, 1975).

Planting density, which refers to the number of
trees per unit area, determines numerous aspects
of orchard profitability including the precocity
of production, yield in the mature stage of the
orchard, the initial investment, the cost and type
of orchard management and the commercial life
of the orchard. An increase in planting density
will lead to earlier production, thus reducing the
non-productive stage of the orchard (Socias et
al., 2017).

A new culture system in the super high densities
(SHD) one which is known as a “sustainable and
efficient system” due to the optimized use of
natural resources such as soil, water and
agronomic inputs such as fertilizers and
chemical treatments (Maldera et al., 2021).

The first crop of SHD almonds was in Spain, in
2010, and soon after several almond producing
countries such as Italy, Portugal started to adopt
the super intensive system of culture (Maldera et
al., 2021).

The productivity of modern high density
planting orchards is a function of their light
interception (Grapadelli and Lasko, 2007).

The growth habits of almond trees did not
evolve with farming in mind. An almond tree
left to grow freely would be difficult to harvest
and manage on a commercial scale. The primary
goal of both training and pruning is to exploit the
natural tendencies of the tree to create and
maintain a habit that will produce excellent
yields and facilitate cultural practices. In the first
years, the tree is trained to a structure that will
support future crop weight and allow for cultural
practices, while minimizing cuts which could
decrease early yields (Socias et al., 2017).

The implantation of these novel training systems
can give a significant impact (Casanova et al.,
2019).

Once the tree structure has been established,
pruning principally facilitates cultural practices
such as spraying and harvesting and removes
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dead and diseased wood. Pruning has been seen
as a way to invigorate tree growth (Socias et al.,
2017).

New canopy was designed, by increasing the
number of three axes to two in Bibaum, Bi-axis
or to three axes in Parallel Trident (Stanica,
2019).

The innovative feature of SHD almond orchards
is the possibility to fully mechanize the orchard
management operations (Iglesias, 2019).

The pruning is done mechanically by reducing
the height and width of the fruit trees row,
creating a hedgerow (Cioaca and Stanica, 2021).
A perspective of the strengths of the modern
SHD culture, we have in table 3, namely the
cultivars, planting distances, training and
pruning.

Table 3. Some characteristics of SHD system

Cultivars Late to very late blooming
Training and
planting Vertical Axis 4.0-45x 1.5
distances
Parallel U 4.0-4.5x 1.5-2.0
Trident 4.0-4.5x 2.5-3.0
Pruning Mechanical
Source: Stanica., 2019
CONCLUSIONS

The almond tree (Amygdalus communis L.) is a
fruit species of great importance, which finds
favorable growing conditions in certain areas in
Romania and stands out due to the many proper-
ties of its fruit which have a long shelf life.

The popularity of almond growing demand
resulting from this popularity make it necessary
to provide cultivars with late flowering which
correspond to the current climatic conditions
and the adoption of modern cultivation
technologies.

Almond cultivation offers interesting and
economically sustainable prospects.
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