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ABSTRACT
The study subjects were 6 plum cultivars of the European assortment as: Pitestean’ (C),
‘Cacanska Najbolia’, ‘Empresso’, ‘Stanley’, Blue Free’ and ‘President’, grafted on the
Myrobalan seedling rootstock, planting distance 5.0x3.0 m, crown shape naturally pyramid.
During the research, the trunk diameter and growth, trunk cross-sectional area, development
of phenological phases of fruiting bodies, number of fruits, their average weight, fruit yield per
tree and per unit area were studied. In the reference period it was established that the cultivars
‘Pitesteanca’, ‘Cacanska Najbolia’, ‘Empresso’, ‘Stanley’, Blue Free’ and ‘President’ allow to
obtain yields from 11.7 to 25.4 t/ha of competitive quality, distributed over 45 harvesting days.

INTRODUCTION

In the Republic of Moldova, the area cultivated with plums in 2023 was 19.0
thousand ha, which represents 16.7 % of the country's fruit-growing area, and the
fruit production was 150.0 thousand tons, accounting for 7.9 t/ha, respectively 19.7
% of the country's entire fruit production, ranking second after the apple species.

Worldwide, the plum assortment is very varied, comprising 2000 cultivars,
which were formed in three large genetic centers, through the participation of
numerous species of the genus Prunus. Trends in cultivar improvement worldwide
are common and aim to obtain valuable cultivars that meet commercial and
consumer requirements on the one hand, and the pedoclimatic and agronomic
requirements of the cultivation area on the other hand, with good economic results
(Botu 2004, Butac 2010, Cociu et al. 2007, Milatovic et al. 2019).

When selecting plum cultivars for establishing orchards with the respective
species, plum producers must pay attention to the general characteristics of the
cultivar, which include productivity, fruit quality, resistance to the main biotic and
abiotic factors, as well as to some special ones, such as: fruit destination, resistance
to transport, handling and storage (Butac et al. 2015, Juraveli et al. 2022).

It has been established that the best results in plum production in the
conditions of the Republic of Moldova are obtained when using native and introduced
plum cultivars, well adapted to the growing conditions, as well as cultivated for a long
period on the territory of the country (Cimpoies 2018, Pesteanu et al. 2023, Popa et
al. 2019). Currently, the recommended plum cultivar for various pedo-climatic zones
in the country includes 29 cultivars, of which 15 are created within the Scientific-
Practical Institute of Horticulture and Food Technologies, and the others come from
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various international breeding centers (Juraveli et al. 2022).

This study aims to evaluate the behavior of 6 plum cultivars obtained in different
breeding centers on the development processes and their productivity in an intensive
cropping system during the fruiting period in the northern part of the country.

MATERIAL AND METHODS

The research was carried out in the plum plantation of the enterprise SRL
"Agrofields”, village Zgurita, district Drochia in 2024, where 6 cultivars of plum from
the European assortment were taken as biological material: ‘Pitestean’ (C),
‘Cacanska Najbolia’, ‘Empresso’, ‘Stanley’, ‘Blue Free’ and ‘President. The
Pitesteanca cultivar, obtained in Romania and considered more suitable for the
pedo-climatic conditions of our country, was taken as a control. The trees were
planted in the spring of 2018 with plum trees in the form of a rod. The trees were
grafted onto the Myrobalan seedling rootstock, the planting distance was 5.0x3.0 m,
and the crown shape was naturally pyramid.

The soil between the rows and between the trees in a row was maintained
as black soil by mechanical loosening. The experimental sector is not irrigated.

Biological, stationary field and laboratory methods accepted for conducting
experiments with plum culture were applied to the research objectives.

The research carried out estimated the diameter (spring, autumn 2024) and
growth of the trunk, the cross-sectional area of the trunk, the number of fruits, their
average weight, the fruit production per tree, per unit area.

The study of phenological and production characteristics was carried out
based on observations, determinations and analyses of the development of trees
and fruits in plum culture. Investigations regarding the onset of the phenophases of
flowering and subsequent phenophases, as well as the harvest maturity, were
carried out taking into account the phenological stages of plum culture.

The trunk diameter was studied at the end of the vegetation period by
measuring it at a height of 30 cm from the ground level.

The average weight of the fruits was calculated by weighing 100 plums from
each variant. The productivity of the plantation was established for each tree
separately, by weighing the production from 32 trees and by calculations establishing
the arithmetic mean for a tree and the production per unit area.

The experimental data were subjected to statistical processing by the
method of dispersion analysis with the calculation of the limit difference with the
application of the ANOVA and STATGRAPHICS 18.0 program packages.

RESULTS AND DISCUSSIONS

The results presented in Table 1 highlight that the trunk diameter of the plum
trees studied depends on the biological characteristics of the cultivar and the fruit
production recorded within the plantation.

In the spring of 2024, the trunk diameter of the cultivars studied ranged from
78.8 mm for trees of the Pitestean’ cultivar to 103.4 mm for those of the ‘Cacanska
Najbolia’ cultivar, where maximum values were recorded. The ‘Empresso’,
‘President’, ‘Stanley’ and ‘Blue Free’ cultivars recorded average values characteristic
of these cultivars, constituting 88.1; 88.5; 89.3 and, respectively, 95.2 mm.

At the end of the growing season of 2024, the trunk diameter of the trees in
the studied strata increased, constituting 87.8-113.4 mm, i.e. an increase in the studied
index by 8.4-9.9 mm, which was largely influenced by the plum production recorded in
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the tree crown (tab. 3), as well as the biological characteristics of the cultivar.

Noting that the ‘Cacanska Najbolia’ cultivar is characterized by a greater
vigor of tree growth, under the influence of fruit production (38.0 kg/tree) we record
a more obvious inhibition of the studied index (9.9 mm). The respective law is also
valid for the trees of the ‘Stanley’ cultivar, the registered indices being 30.0 kg/tree
and, respectively, 8.9 mm.

In the case of trees of the ‘Pitestean’ cultivar, which is a cultivar
characterized by a lower growth vigor compared to the other investigated cultivars,
the lower harvest from the respective trees (17.5 kg) intensified the trunk

development process (9.0 mm).

The President, Blue Free’ and ‘Empresso’ cultivars, which are characterized
by similar growth vigor and the production recorded in the tree crown was 21.7-23.2
kg/tree, the trunk growth in 2024 ranged from 8.3 to 8.9 mm

Table 1

Development of trunk diameter in plum trees depending on the biological
characteristics of the cultivar

. Trunk diameter, mm Trunk growth Trunk cross-

Cultivar . in 2024, mm | sectional area, cm?
spring 2024 autumn 2024 ' '
Pitestean (c) 78.8 87.8 9.0 60.5
Cacanska Najbolia 103.4 1134 9.9 100.6
Empresso 88.1 96.5 8.4 72.9
Stanley 89.3 97.3 8.9 74.1
Blue Free 95.2 103.9 8.4 83.3
President 88.5 96.8 8.3 73.2
LSD 5% 3.8 4.3 - -

The cross-sectional area of the trunk is directly correlated with the values
recorded by the studied index. According to the cross-sectional area of the trunk, the
cultivars studied in the seventh year of vegetation can be divided into four groups.
The first group includes trees of the ‘Pitestean’ cultivar (60.5 cm?), the second group
includes those of the Empresso’ (72.9 cm?), ‘President’ (73.2 cm?), ‘Stanley’ (74.1
cm?), the third group includes the Blue Free’ cultivar (83.3 cm?), and the fourth group
includes trees of the ‘Cacanska Najbolia’ cultivar (100.6 cm?2), where the largest
cross-sectional area of the trunk was recorded.

Earlier flowering in the cultivars studied was recorded in the ‘Cacanska
Najbolia’ and ‘President’ cultivars (05.04) (tab. 2). The temperature of 8.0-12.0 °C at
night, 14.0-22.0 °C during the day, as well as the higher relative air humidity (40.0-
68.0 %) influenced the number of fruits set in the trees of the ‘Cacanska Najbolia’
cultivar (751 pcsl/tree), a cultivar that prefers cooler weather during the flowering
period. The flowering of the trees of the Blue Free’ cultivar began on 07.04.2024,
and in those of the Empresso’ cultivar on 09.04.2024. The ‘Pitestean’ and ‘Stanley’
cultivars are characterized by a later flowering period (10.04.2024). In fact, the
flowering phenophase of the plum cultivars studied occurred over a period of 6 days.
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Table 2
Influence of biological characteristics of plum cultivars on the phenophases of tree
flowering and the beginning of harvesting in the northern part of the country, 2024

Date of onset of tree flowering phases .
Cultivar : i Harvesting
Start of Flowering Full bloom Falling of time
flowering 50% petals

Pitestean (C) 10.04 12.04 15.07 19.04 22.07

Cacanska 05.04 09.04 11.04 15.04 10.08
Najbolia

Empresso 09.04 12.04 14.04 17.04 13.08

Stanley 10.04 12.04 15.04 18.04 15.08

Blue Free 07.04 09.04 12.04 17.04 22.08

President 05.04 09.04 12.04 15.04 04.09

Studying how the flowering process manifested itself, we record that in the
cultivars studied with different periods of precocity, 50 % of the flowers blooming in
the crown of the trees manifested themselves at different stages. In practice, the
cultivars ‘Cacanska Najbolia’, ‘Blue Free’ and ‘President’ recorded the respective
degree of flowering on 09.04, but in the trees of the cultivars ‘Pitestean, Empresso’
and ‘Stanley’ this index was recorded on 12.04.

Full flowering in plum trees is considered when 100 % of the flowers in the
multi-year wood and annual branches have bloomed. In the cultivars studied, the full
flowering period coincided with 11 — 15.04, that is, it lasted for 5 days, a period
characteristic for plum cultivars with early and medium flowering.

Petal fall refers to the period when the fruits have just formed and the basic
tendency is to not allow their affection by abiotic and biotic factors. Petal fall in plum
cultivars studied in the northern area of the country in 2024 occurred between 15
and 19.04, starting with the cultivars ‘Cacanska Najbolia’, President’, continuing with
‘Blue Free’, Empresso’ and ending with those from ‘Stanley’ and ‘Pitestean’.

Among the plum cultivars studied, we note that earlier fruit ripening is
characterized by the Pitestean’ (C) cultivar (22.07), followed in sequence by the
following cultivars: ‘Cacanska Najbolia’ (10.08), ‘Empresso’ (13.08), ‘Stanley’
(15.08), Blue Free’ (22.08) and President’ (04.09), meaning that these six cultivars
were harvested on a 45-day sample.

The cultivars studied tied different amounts of fruits in the spring of 2024, from
370 to 815 pcs./tree. Lower values of the studied index were recorded in the trees of
the Pitestean cultivar (370 pcs.), and higher values in those of the ‘Cacanska Najbolia’
(751 pcs.) and ‘Stanley' (815 pcs.) cultivars. The President’, Empresso’ and Blue
Free’ cultivars formed 397; 407 and, respectively, 442 fruits in the crown of the trees.

The large amount of fruit obtained in the crown of trees of the ‘Cacanska
Najbolia’ cultivar is explained by the favorable climatic conditions during the
flowering, pollination and fertilization period, as well as the effectiveness of the Blue
Free’ and ‘Pitestean’ cultivars as pollinators for the respective cultivar.

The large amount of fruit in the crown of trees of the ‘Stanley’ cultivar is
explained by higher self-compatibility, i.e. the cultivar being self-fertile binds a
greater number of fruits compared to the President’ (self-sterile) and ‘Empresso’
(partially self-fertile) cultivars, which require cross-pollination between them.

A lower value of the average weight of a fruit was obtained in the trees of
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the ‘Stanley’ cultivar (36.8 g), and a higher value in those of the President’ (54.7 g)
and ‘Empresso’ (56.9 g) cultivars. The Pitestean’, Blue Free’ and ‘Cacanska
Najbolia’ cultivars recorded average values of the studied index, constituting 47.3;
49.7 and, respectively, 50.6 g. According to the average weight, the cultivars studied
are attributed to three groups of fruits by size: medium (30-40 g) to which the
‘Stanley’ cultivar is attributed, large (40-50 g) the ‘Pitestean’, Blue Free’ cultivars and
large (50-60 g) the ‘Cacanska Najbolia’, President’ and ‘Empresso’ cultivars.

Table 3

Plum plantation productivity and fruit weight depending on the biological
characteristics of the cultivar, 2024

Cultivar Q}Jantity of Average fruit Productivity Difference from
fruit, pcsi/tree | weight, g kg/tree t/ha control, t/ha

Pitestean (C) 370 47.3 175 11.7 0
Cacanska 751 50.6 38.0 25.4 +13.7
Najbolia

Empresso 447 51.9 232 15.5 +3.8
Stanley 773 38.8 30.0 20.0 +8.3

Blue Free 442 49.7 22.0 14.7 +3.0
President 397 54.7 21.7 14.7 +2.8

LSD 5% 18,1 1.8 0.97 0.68 -

The quantity of fruits and their average weight constitute the production
recorded within a tree, which is directly correlated with the value obtained per unit of
area. Lower fruit production was obtained in the case of the ‘Pitestean’ cultivar, 17.5
kg/tree and 11.7 t/ha, respectively, which means we record a value of 60 % of the
cultivar's potential. The President, Blue Free’ and Empresso’ cultivars produced
average yields of 21.7; 22.0 and 23.2 kg/tree, respectively, with production per unit of
area being 14.5; 14.7 and 15.5 t/ha, respectively. The ‘Stanley cultivar produced 30.0
kgl/tree, and the ‘Cacanska Najbolia’ 35.0 kg/tree, which is the equivalent of 20.0 and
25.4 t/ha, respectively. The statistical data obtained demonstrate that an insignificant
difference in the production of registered fruits is recorded only in the Blue Free’ and
‘President’ cultivars, and in the other cultivars the influence is significant.

CONCLUSIONS

The ‘Pitestean’ cultivar recorded harvest maturity on 22.07, then followed at
an interval of 18 days by the ‘Cacanska Najbolia’ cultivar (10.08), which
subsequently continued staggered with the ‘Cacanska Najbolia’ (10.08), Empresso’
(13.08), ‘Stanley’ (15.08), Blue Free’ (22.08) and ‘President’ (04.09) cultivars. For a
more rational efficiency of the use of labor during harvesting and a more staggered
distribution of production, the period from late July to early August should be
supplemented with 1-2 early plum cultivars.

Higher fruit production in the cultivars studied in 2024 per unit area was
obtained for the ‘Stanley’ cultivar 20.0 t/ha and ‘Cacanska Najbolia’ 25.4 t/ha, and
the President’, Blue Free’ and Empresso’ cultivars formed average yields (14.5-
15.5 t/ha), which are typical for intensive non-irrigated plum orchards in the country.
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