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CONCEPTUAL LANDMARKS OF THE THESIS

Topicality and importance of the problem addressed. Sweet cherry is a valuable
species for the horticultural sector of the Republic of Moldova due to its nutritional,
technological and commercial attributes, which provides consumers with early fruits with
exclusive appearance and taste, realizing significant production every year [3; 6; 7]. In 2024,
13.6 thousand tons of sweet cherries were exported from our country, worth 17.6 million USD
[23].

However, sweet cherry is a challenging and high-risk crop to produce, store and market.
As a result of the climate changes that have occurred over the last period of time, sweet cherry
orchards are more frequently influenced by multiple abiotic and biotic factors, which require
fruit producers to implement new technological elements in the production value chain in order
to obtain high, constant and competitive harvests [2; 9; 10; 15].

Along with the modern technologies used in the development of the sweet cherry
production sector, both in terms of quantity and quality, a major role is played by growth
regulators, which have become a pressing necessity at certain stages of tree development [3";
17; 18]. In sweet cherry breeding practice, auxins (NAD, NAAs) [3; 6" 10%; 12%; 18; 21],
gibberellins (GA3) [14; 16] and ethylene inhibitors (AVG) [4], which, when applied during
flowering and pre-harvesting periods increase fruit set and yield and improve the commercial
fruit quality [5*; 11%; 12; 13; 20; 21].

Sweet cherries are highly perishable fruits, and the short harvesting season, together
with the soft texture and low starch fruit content, limits their availability on the market for
longer periods. Under normal atmospheric storage conditions, the shelf-life of sweet cherries is
very short, 1-2 weeks, and they frequently cannot be made available to consumers at the
demanded quality [5; 11]. The fresh appearance of the skin, green stem, specific flavour
and texture are important physiological characteristics of sweet cherries that the consumer
wants to see, qualities that are frequently negatively influenced during storage [1; 8; 9*].

A reliable solution for storing sweet cherries is using the modified atmosphere packing,
which has a specific permeability for the diffusion of gases and relative humidity through the
packaging film. Thus, in a short period of time, a balanced concentration of gases (CO2, Oa,
ethylene) and moisture is formed in these packages, thus natural spoilage processes are reduced,
including oxidation of biochemical compounds in fruits and the development of pathogens in
the post-harvest period [1; 4*; 20].

In the context of the opportunities to access the European fruit market, sweet cherry
producers in the Republic of Moldova need to align with the new requirements for the fruit

production and storage in order to maintain quality parameters over a longer period of time, and
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for this, further investigations are needed.

Aim of the work is to evaluate the interaction of growth regulators on the degree of
fruit set, increased productivity of sweet cherry orchard, as well as the method of storage at the
post-harvest stage to maintain fruit quality for a longer period of time.

Research objectives include:

1. Studying the bioconstructive parameters of sweet cherry trees in relation to variety
and growth regulators applied to increase the degree of fruit set and production.

2. Estimation of orchard productivity and fruit quality as a function of variety and
growth regulators applied in the sweet cherry production technological chain.

3.  Determining the degree of influence of storage method and period on gas
concentration, physico-chemical and microbiological parameters, appearance and quality of
fruit.

4.  Economic estimation of the impact of growth regulators on orchard productivity
and post-harvest storage method on fruit quality.

Research hypothesis. The technology used by sweet cherry producers for growing and
storing sweet cherries under normal atmospheric conditions gives positive but not constant
results from year to year; yields are not always adequate for the structure of the orchard and the
variety/rootstock association. It is difficult to protect the fruits and stems from dehydration and
to maintain the initial quality of the fruit; fungal diseases develop and physiological disorders
occur. The use of growth regulators at different stages of fruit development in cultivated
varieties would make it possible to develop methods to increase the degree of fruit set and
orchard productivity, and their storage in different types of modified atmosphere packaging
would make it possible to maintain the initial quality of the fruit in the post-harvest period, with
priority destination for export.

Scientific research methodology. To prove the hypothesis, conventional research
methods specific to the field of fruit growing and storage, described in specialized literature,
were used. To obtain complementary data on the interaction of growth regulators on phytometric
and fruiting indicators in late-ripening sweet cherry varieties and on the method of storage to
maintain the initial fruit quality in the post-harvest period, methods such as morphological
descriptions, biometrical evaluations, physiological and biochemical analyses, observation and
experiment. Methods of analysis, comparison, synthesis, induction, deduction, graphical and
tabular illustration of the collected data were applied to the interpretation of the results, which
were subsequently systematized by mathematical and statistical methods, with subsequent
verification of the theoretical data from production.

Scientific novelty and originality. For the first time in the country, new experimental



data were obtained on the influence of growth regulators on increased fruit set and yield in

intensive sweet cherry orchards (NAD, NAA, GAs, AVG) [17; 2% 4%; ™); 8%, as well as the

impact of method and storage period on the maintenance of sweet cherry quality during the
post-harvest period [27; 5%; 77 97].

Important scientific problem solved. The influence of growth regulators of different
origin, dosage and period of application on the increase of fruit set, orchard productivity, as well
as the method of storage on the maintenance of quality indices and the decrease of fruit damage
by different sweet cherry pathogens in the post-harvest period was scientifically argued and
experimentally demonstrated.

Theoretical relevance. The study contributes to the completion of the scientific
database on the reaction of sweet cherry trees to the application of growth regulators on the
degree of fruit set, orchard productivity, and by means of the progressive method of storage - to
maintain the high quality of sweet cherries in the post-harvest period. The results presented in
the paper can be used as a basis for theoretical concepts to supplement the sweet cherry
production and storage value chain with new technological elements in order to obtain high,
constant, competitive quality harvests and to enable consumers to enjoy the fruit freshness for
a longer period.

Applicative value. It is reflected in the recommendations on the application of growth
regulators to increase the degree of fruit set, orchard productivity in varieties with a higher share
in the structure of sweet cherry areas in the country, as well as highlighting the most effective
method and optimal period of sweet cherry preservation, providing consumers with access to a
quality production in demand for an extended period.

Approval of the work in national and international scientific forums. Theoretical
and applied aspects of the research have been presented and approved at various international
and national scientific events, such as the International Scientific Symposium "Modern
Horticulture - achievements and perspectives" (October 1-2, 2018, UASM, Chisinau); National
Scientific Symposium "Growth regulators and productivity of agricultural crops", dedicated to
the 110th anniversary of the birth of Prof. L.V. Kolesnik" (2020, Chisinau); International
Agriculture Congress (December 16-17, 2021, Turkey); International Scientific Symposium
"Agro-Food Sector - Achievements and Perspectives" (November 19-20, 2021, UASM,
Chisinau); International Conference "Agriculture for Life, Life for Agriculture". (June 6-8,
2023, USAMV Bucharest, Romania) and the International Scientific Conference "Plant
Genetics, Physiology and Plant Breeding" (7th edition, 2024, Chisinau, Moldova).

Volume and structure. The work includes: introduction, 4 chapters, conclusions and

recommendations, 136 pages of basic text, bibliography with 291 sources, 36 tables, 6 figures
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and 8 annexes.

THESIS CONTENT
The introduction describes the topicality and importance of the problem addressed, the

need to study the impact of growth regulators on fruit set, orchard productivity and the method
of storage to maintain high quality of sweet cherries in the post-harvest period. The aim,
objectives and methodology of the scientific research are specified, the summary of the thesis

compartments is presented, as well as the approval of the scientific results.

1. INFLUENCE OF GROWTH REGULATORS AND STORAGE METHOD ON SWEET
CHERRY FRUIT PRODUCTION AND QUALITY

The chapter includes data analysis of literature data in relation to the research topic
addressed. The updated information on the development of sweet cherry cultivation worldwide
and nationally, biological, growth and fruiting particularities of the given species, the influence
of growth regulators of different origin on sweet cherry varieties, the application dosage to
enhance fruit set and orchard productivity were specified. The analysis of factors influencing
the quality and storage period of sweet cherries, different types of films, gas regime formed in
modified atmosphere packaging to maintain the quality parameters of sweet cherries was carried

out. As a result of critical literature review, the research hypothesis was developed.

2. OBJECTIVES, METHODS AND RESEARCH CONDITIONS

2.1. Research objectives

The biological material used in the experiments is represented by sweet cherry trees of
Kordia and Regina varieties, grafted on Gisela 6 rootstock [14].

2.2. Organization and location of experiments

To obtain scientifically substantiated results and achieve the proposed objectives, three
experiments were organized. The first two experiments were organized in the period 2019-2020
in the sweet cherry orchard of the enterprise LLC "Staragro Group", Ustia village, Dubasari
rayon. The orchard was established in the spring of 2015, using one-year-old trees of Kordia
and Regina varieties, grafted on Gisela 6 rootstock. The planting spacing was 4.0 x 2.0 m, and
the trees were trained as thin spindle crown.

Experiment 1. Influence of growth regulators on the degree of fruit set to increase
the yield of sweet cherry orchard. To solve this objective, the following growth regulators
were studied in Kordia and Regina varieties: B1 - Spraying with water at full flowering stage
(control); B2 - Treatment with the product Stimolante 66f (NAA, 0.1 g/1), full dose 0.3 1/ha, two
times: the first at the 30% flowering stage of the trees, and the second - after petal fall; B3 -
Treatment with the product Gobbi Gib 2LG (GA3, 20.54 g/1), full dose 0.5 1/ha, two times: the



first at the 70% flowering stage of the trees and the second - after petal fall; B4 - Treatment with
the product ReTain (AVG, 150 g/kg) at 0.4 kg/ha at the 30% flowering stage of the trees; Bs—
Treatment with the product ReTain (AVG, 150 g/kg) at 0.8 kg/ha at the 30% flowering stage of
the trees.

Experiment 2. Influence of growth regulators on orchard production and sweet
cherry fruit quality. To solve this objective, the influence of two growth regulators, Gobbi Gib
2LG (GA3, 20.54 g/1) and Auxiger LG (NAA, 6.7 g/l + NAD, 16.9 g/l), was studied in Kordia
and Regina varieties, according to the following scheme of the experiment: C; - Spraying with
water when fruit diameter is 12-13 mm (control); C; - Treatment with Gobbi Gib 2LG product
when sweet cherry colour changes from green to yellow, dose 1.0 I/ha; Cs - Treatment with
Auxiger LG at fruit diameter 12-13 mm with 0,5 1/ha dosage; C4 - Treatment with Auxiger LG
at fruit diameter 12-13 mm with 0,7 1/ha dosage; Cs - Treatment with Auxiger LG at fruit
diameter 12-13 mm with 0,9 1/ha dosage.

Experiment 3. Influence of storage method and period on sweet cherry fruit quality.
The fruits were collected from the commercial orchard of the enterprise SRL "Farm-Prod",
Olanesti village, Stefan Voda rayon. The orchard was established in 2015 with Knip trees,
planting distance 4.0 x 1.5 m; the trees were trained as thin spindle. To solve this task, a three-
factor experiment was set up with the following gradation:

Factor S - Variety, where: Si - Kordia variety; S> - Regina variety.

Factor SM - Storage method of sweet cherries, where: SM - Storage in normal atmosphere
(NA) as control; SM» - Storage in Trendlife MAP; SM3 - Storage in Decco MAP; SMy - Storage
in ESL MAP; SM;s - Storage in Xtend MAP.

Factor AS - Fruit quality assessment stage during the storage period, where: AS; - At
setting in storage; AS> - At 2 weeks; AS; - At 4 weeks; AS4- At 5 weeks; ASs- At 6 weeks.

The research focused on this experience was carried out during 2019, 2020 and 2022 in
the laboratories of the Faculty of Food Technology, TUM, and the Faculty of Horticulture,
UASM.

2.3. Research methods

Investigations were carried out in the field according to the general methods for
conducting experiments with fruit species, where biometric evaluations were performed [22],
and in the laboratory, where physiological, spectrophotometric and biochemical analyses were
performed using specific methods.

The investigations were performed with calibrated equipment and according to
standardized methods, where the following indicators were studied: tree height and crown

width, trunk diameter, average and summed length of annual branches, leaf area, number of
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bunch branches and solitary buds, number of flowers, viability of flowers on different areas of
the crown, degree of fruit set, number of fruits, fruit yield and quality (average weight,
morphological parameters, firmness, soluble dry solids, titratable acidity, cracking degree).

The gas concentration (CO,, O,) was dynamically monitored by measuring with avi-

gas Texa equipment, and relative humidity - with Humidity Meter 46011 TR Turoni. The ICA56
ethylene analyser, was used to determine the endogenous ethylene content, according to SM
ISO 3659:2015 [26]. The firmness of sweet cherries was determined using the digital
penetrometer FR 5120, with a piston with a surface area of 3 mm?. The soluble dry solid content
was determined by refractometric method according to SM ISO 2173:2014, using the portable
device ATA60 N-20E, which expresses the data in Brix [24]. Titratable acidity was determined
by the potentiometric method SM ISO 750:2014, and fruit pH - according to SM ISO 1842:2015
[24]. Determination of polyphenolic substances content was performed using Folin-Ciocalteu
reagent according to Singleton V.L. et al. (1999) [19]. The anthocyanin content was carried out
by spectrophotometric method at the wavelength of 540 nm, according to the methodical
guidelines on the performance of laboratory work of the UTM [25]. Ascorbic acid content was
determined spectrophotometrically according to ISO 6557-1:1986 [25].

The statistical analysis and interpretation of the obtained results was carried out by
dispersion analysis, based on ANOVA, using the STATGRAPHICS 18 software package. In
the tables, the results are presented as mean+standard deviation, and in the pictures the error
bars represent the standard deviation of the research data. The graphical, tabular and textual

presentation was performed using Microsoft 365 Office package.

2.4. Characteristics of the research conditions

The climatic conditions in the research years, during the flowering and fruit set phase,
created favourable conditions for flower pollination and fertilization, tree growth and fruiting,
except in the spring of 2020, when low temperatures affected flower viability in the Kordia
variety. The soil is characterized by carbonated clay-loamy cernozem, and the techniques on
the experimental plots were in accordance with the recommendations put forward for sweet

cherry cultivation.

3. INFLUENCE OF GROWTH REGULATORS ON DEVELOPMENT,
PHOTOSYNTHETIC ACTIVITY, PRODUCTIVITY AND ECONOMIC EFFICIENCY

3.1. Influence of growth regulators on phytometric indicators and leaf area of sweet
cherry trees

Tree height. The higher height of the vegetative set for trees of the studied varieties
was recorded in 2020 (320.3-338.4 cm) compared to 2019 (270.3-297.4 cm) (Table 3.1).



Insignificantly higher mean value in the control variant was obtained for trees of Regina variety
(316.0 cm) compared to those of Kordia variety (312.3 cm). During the research, in the studied
varieties, the growth regulators Gobbi Gib 2L G, 0.5 1/ha and ReTain, 0.8 kg/ha had a significant
interaction on the height of the trees, while the variants Stimolante 66f, 0.3 I/ha and ReTain,
0.4 kg/ha showed an insignificant increase compared to the control variant. The multi-annual
average results show that, according to the mode of interaction on the studied parameter, the
growth regulators can be divided into two groups: low-acting (Stimolante 66f, 0.3 I/ha -
315.5 cm; ReTain, 0.4 kg/ha - 314.7 cm) and impactful (Gobbi Gib 2LG, 0.5 1/ha - 309.0 cm;
ReTain, 0.8 kg/ha - 305.8 cm).

Table 3.1. Height of sweet cherry trees according to variety and growth regulators applied during
flowering period, cm

E . . Kordia variety Regina variety
Xperience variants 2019 2020  [Average | 2019 2020  |Average
Control 287.247.1  [337.4+11.7 | 3123 | 297.4+64 [334.5+68 | 316.0

Stimolante 66f, 0.3 'ha  [283.5£9.9 331.3£12.3 3074 | 292.5£9.0 [338.4+7.0 | 3155
Gobbi Gib 2LG, 0.5 /ha [270.348.5 325.548.1 2979 | 287.4+£8.1 [330.5+£11.3 | 309.0

ReTain, 0.4 kg/ha 274.8+8.0 330.8+10.5 302.8 | 293.3+6.8 [336.0+12.1 | 314.7
ReTain, 0.8 kg/ha 271.3£9.6 320.3+10.7 295.8 | 283.8£5.0 [327.7£8.0 | 305.8
DL 5% 12.7 14.3 - 13.4 14.4 -

Crown width. The values registered on sweet cherry trees of both varieties grafted on
the Gisela 6 rootstock are considered optimal for this age period, ranging from 222.3 to 238.1
cm (Table 3.1). A greater crown width in 2019 was recorded in the trees of Regina (242.0 cm)
compared to those of Kordia (234.6 cm). In the year 2020, an opposite rule was obtained,
constituting 237.5 and 241.5 cm, respectively. An insignificantly greater width was registered
in trees of Kordia variety (238.1 cm) compared to those of Regina variety (236.3 cm). A
significant decrease in the given parameter was obtained only in ReTain, 0.8 kg/ha, where the
crown width amounted to 222.6-227.9 cm compared to the control (234.6-242.0 cm), which is
also confirmed by statistical data.

Tree trunk diameter. Higher values of the respective parameter were registered in both
varieties in 2020 (115.6-118.5 cm) compared to spring 2019 (86.6-87.9 mm), constituting an
increase with advancing age of 29.3-30.6 mm. The year of management influences trunk
development through fruit production, registering a smaller increase in 2019 in Kordia (14.0
mm), and in 2020 in Regina (12.3 mm). A significant influence on the development of the
studied parameter was registered in ReTain, 0.8 kg/ha (99.1-112.2 mm) compared to the control
(101.9-118.5 mm). In the other variants, the influence of the studied growth regulators was not so
evident (99.6-116.6 mm), which is also confirmed by the statistical data.

Average annual branch length. In 2019, lower values of the studied parameter were

obtained in Kordia (58.1 cm) than in Regina (67.3 cm), an increase of 15.8%. Growth regulators
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differentially influence the average length of annual branches in both varieties, with lower
values recorded in the variants treated with ReTain, 0.8 kg/ha (45.0-61.0 cm), Gobbi Gib 2LG,
0.5 I/ha (46.4-64.1 cm), compared to the control (54.8-69.6 cm). Average values (51.7-67.1 cm)
were recorded in the other variants. The statistical analysis of the data shows that the mean annual
branch length is obviously determined by the year-variety interaction (74.36%), treatments
(14.96%) and variety (3.58%) with a significant impact for p<0.001.

Summed annual branch length. The given parameter is increasing due to a more
balanced development of the trees, registering higher values for Kordia trees in 2020 (37.6
m/tree); 44.1% increase compared to 2019 (26.1 m/tree). In trees of Regina variety, as a result
of higher fruit production in 2020 there was a decrease in the given parameter by 7.8%. An
obvious relationship of the influence of variety on the summed length of annual branches was
not evidenced. A higher sum of annual branch length was recorded in control (26.1-37.6 m/tree)
than in the other variants, where growth regulators were applied (19.8-28.7 m/tree). The variants
treated with growth regulators ReTain, 0.8 kg/ha and Gobbi Gib 2LG, 0.5 1/ha significantly
decreased the studied parameter, constituting 19.8-28.7 and 21.3-31.4 m/tree, respectively. The
other variants showed average values (22.5-33.8 m/tree).

Leaf area. A higher value of the studied parameter was registered for both varieties in
2020 (17.900-18.800 m?*/ha) compared to 2019 (16.200-17.300 m*/ha) (Table 3.2). Studying
the interaction of variety on leaf area (years 2019-2020), it is noted that there was no obvious
rule for one variety (17.500-17.600 m?/ha). However, in separate years, a higher value of leaf
area was recorded in 2019 for trees of Regina variety (17.300 m?/ha) and in 2020 for trees of
Kordia variety (18.800 m?/ha). An obvious decrease of this parameter was observed in ReTain,
0.8 kg/ha (15.100-17.200 m?*/ha) and Gobbi Gib 2LG, 0.5 I/ha (15.500-17.600 m?/ha) compared
to control (16.200-18.800 m?/ha).

Table 3.2. Leaf area of the sweet cherry orchard according to variety and growth regulators
applied during flowering period, thousand m*/ha

Experience variants Kordia variety Regina variety
P 2019 2020 Average 2019 2020 Average

Control 16.2+0.4 | 18.8+0.6 17.5 17.3+0.5 17.9£0.5 17.6
Stimolante 66f, 0.3 1/ha 15.9+£0.5 17.8+0.6 16.9 16.9+0.3 17.4+0.6 17.2
Gobbi Gib 2LG, 0.5 Vha | 15.5+0.4 | 17.6+0.7 16.6 16.5£0.4 | 17.0+0.4 16.8
ReTain, 0.4 kg/ha 15.6£0.5 | 18.1+0.5 16.9 16.7+0.6 | 17.4+0.3 17.1
ReTain, 0.8 kg/ha 15.140.6 | 17.2+04 16.2 15.9+0.5 16.5+0.7 16.2
DL 5% 0.7 1.0 - 0.8 0.9 -

3.2. Influence of growth regulators on the main indicators of fruiting and fruit

quality

3.2.1. Number of fruit buds

Number of spur and solitary buds. Higher number of spur buds was recorded in 2019

in trees of Regina variety (231.4-247.5 pcs/tree) compared to Kordia variety (210.7-226.0
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pes/tree). In 2020, higher values were characteristic for trees of Kordia variety (253.6-278.5
pcs/tree), but any specific relationship on the number of spur buds was not evidenced. The
growth regulators had insignificant interaction on the studied parameter, in the variants Gobbi
Gib 2LG, 0.5 1/ha and ReTain, 0.8 kg/ha, scoring lower values (237.6 and 239.8 pcs/tree),
compared to control (247.3 pcs/tree), and when applying Stimolante 66f, 0.3 I/ha and ReTain,
0.4 kg/ha, approximately similar to the previous variant (240.5 and 241.7 pcs/tree, respectively).
The mean number of solitary buds during the studies in Kordia trees did not undergo major
deviations (168.6 and 169.8 pcs., respectively), but in Regina trees a decrease of 20.6% was
recorded. Studied growth regulators had an influence on the number of separately formed
solitary buds, the increase in the case of Kordia being 1.2-13.4%, and Regina of 0.4-5.9%.

Number of flowers. The number of flowers during the research is increasing in both
varieties, with higher values in 2020 (3270-3410 pcs/tree), an increase compared to the previous
year by 5.7-16.4% (Table 3.3). Lower values of this parameter were recorded in the variants
treated with ReTain, in the doses of 0.4 and 0.8 kg/ha (2,683-3,205 pcs/tree) compared to
control (2,929-3,410 pcs/tree). In the variants treated with Stimolante 66f, 0.3 1/ha and Gobbi
Gib 2LG, 0.5 I/ha, the number of flowers marked average values (2,850-3,240 pcs/tree).

Table 3.3. Number of flowers in sweet cherry trees by variety and growth regulators applied
during flowering period, pcs/tree

. . Kordia variety Regina variety
Experience variants 2019 2020 2021 2019 2020 2021
Control 2,558+£87 | 2,929+58 | 3.410£52 | 2,356+59 | 3,095+77 | 3,270+76
Stimolante 66f, 0.3 /ha | 2,540+52 | 2,850+86 | 3240443 | 2415463 | 2,926+87 | 3,200+52
Gobbi Gib 2LG, 0.5 Vha | 2,579+63 | 2,915£76 | 3470465 | 2,324+69 | 3,005:65 | 3,240+73
ReTain, 0.4 kg/ha 2,604£62 | 2,740+84 | 320585 | 2,395+70 | 2,900+74 | 3,170+81
ReTain, 0.8 kg/ha 2,537471 | 2,683491 | 3,120439 | 2,317+65 | 2,845+81 | 3,050+37

DL 5% 124.7 138.2 159.3 115.4 147.1 154.7

Degree of fruit set. Higher values of the studied parameter (Table 3.4) were recorded
in 2019 in Kordia trees (28.3%) compared to Regina trees (23.8%). Low temperatures in spring
2020 decreased the degree of fruit set in Kordia (14.3%), which, in the end, also influenced the
average values in favour of Regina (24.7%) compared to the previous variety (21.5%).

Table 3.4. Degree of fruit set according to variety and growth regulators applied during flowering

period, %
. . Kordia varie Regina varie
Experience variants 2019 2020 > Average 2019 : 2020 7 Average
Control 28.740.8 | 14.240.4 21.5 23.8£04 | 25.6£0.5 | 247
Stimulant 66f, 0.3 Vha | 32.3+1.0 | 17.8+0.5 25.1 25.5£0.8 | 29.5:0.8 | 275
Gobbi Gib 2LG, 0.5 /ha | 34.4+0.9 | 21.2+0.5 27.8 292409 | 31.80.9 | 305
ReTain, 0.4 kg/ha 344407 | 19.140.7 26.8 27.240.7 | 30.0:0.6 | 28.6
ReTain, 0.8 kg/ha 413+1.1 | 28.4+1.0 34.9 35.5¢0.8 | 36.3£0.7 | 359
Average 342 20.1 272 282 30.6 294

Growth regulators had a separate influence on the degree of fruit set in the studied
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varieties, with higher values in ReTain, 0.8 kg/ha (34.9-35.9%). Variants treated with Gobbi
Gib 2LG, 0.5 I/ha, ReTain, 0.4 kg/ha and Stimolante 66f, 0.3 1/ha had average values of 27.8
and 30.5%; 26.8 and 28.6% and 25.1 and 27.5%, respectively, compared to control (21.5-
24.7%).

Statistical analysis of the data revealed that the degree of fruit set is determined primarily
by the interaction of year-variety (37.83%), treatments (37.72%) and year (18.94%). The
interaction of year-treatments had an insignificant influence on this parameter.

Number of fruits. A higher number of fruits was recorded in 2019 (Table 3.5) in the
crown of Kordia trees (730.0-734.1 pcs.) compared to Regina trees (560.7-557.2 pcs.) In the case
of 2020 an opposite rule was determined in Regina trees (787.3-791.8 pcs.). On average over
the research years, a higher number of fruits was recorded in Regina trees (672.3-676.3 pcs.)
than in Kordia trees (575.2-575.0 pcs.). A higher value of the studied parameter, as well as the
average over this period, was recorded in ReTain, 0.8 kg/ha (904.4-928.1 pcs/tree), which was an
increase compared to control of 37.2-57.3%. The variants treated with Gobbi Gib 2LG, 0.5 I/ha;
ReTain, 0.4 kg/ha and Stimolante 66f, 0.3 I/ha had average values (663.9- 816.3 pcs/ha)
compared to control (575.0-676.3 pcs/plot) and ReTain, 0.8 kg/ha.

Table 3.5. Number of fruits in the crown of sweet cherry trees according to variety and growth
regulators applied during flowering period, pcs

Experience variants Kordia variety Regina variety
2019 2020 Average 2019 2020 Average

Control 734.1+£15.8 | 4159122 575.0 560.7£15.9 | 791.8+£22.2 | 6763
Stimulant, 0.3 /ha 820.4+25.8 |507.3£15.0| 663.9 | 615.8+£16.3 | 863.2+24.4 | 739.5
Gobbi Gib 2LG, 0.5 /ha | 887.2423.4 |617.1£20.9| 752.1 678.6£17.8 | 954.1£22.7 | 816.3
ReTain, 0.4 kg/ha 895.8+28.3 [523.3£20.1 | 709.6 | 651.4+13.1 | 870.0£25.9 | 760.7
ReTain, 0.8 kg/ha 1,047.8+£31.2 | 761.1£17.3| 904.4 822.5+23.8 |1,033.7+£31.0| 928.1
DL 5% 41.1 32.1 - 354 50.3 -

The growth regulators applied in the pre-harvest period had no major influence on the
number of fruits in the crown, the difference between control and Auxiger LG, 0.9 1/ha on average
in Kordia being 4.2% and in Regina of 2.7%. In the other variants the difference compared to
the control was much smaller.

3.2.2. Fruit production

Fruit yield. In general, Kordia variety (2019) (Table 3.6) is characterized by high fruit
yields (9.92-10.11 t/ha), although in 2020, Regina (11.23-11.29 t/ha) overtook it. The average
yield over the research years, in the control variant of Regina, was 21.9% higher in Kordia.
When growth regulators were applied during bloom period, a higher average yield was achieved
in ReTain, 0.8 kg/ha (11.06-12.34 t/ha), followed by Gobbi Gib 2LG, 0.5 1/ha (9.94-11.20 t/ha),
ReTain, 0.4 kg/ha (9.37-10.52 t/ha) and Stimolante 66f, 0.3 I/ha (9.01-10.49 t/ha).

Statistical data analysis established that fruit yield is primarily determined by the
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interaction of year-variety (64.45%), treatments (20.44%) and variety (11.45%), where the

impact is calculated for p<0.001. The variety-treatment interaction is insignificant.

Table 3.6. Sweet cherry production by variety and growth regulator applied during flowering

period, t/ha
. . Kordia varie Regina varie
Experience variants 2019 2020 i Average | 2019 : 2020 Y Average
Control 10.1140.41] 5.860.13 | 7.99 | 8.19+0.29 [11.29+0.30| 9.74
Stimolante 66f, 0.3 Vha _ |10.8540.39] 7.18+0.15 | 9.01 | 8.9840.25 |12.0040.22| 10.49
Gobbi Gib 2LG, 0.5 Uha _|11.38+0.33] 8.50£0.23 | 9.94 | 9.45+0.28 |12.94+0.25| 11.20
ReTain, 0.4 kg/ha 11.3840.37] 7.36£0.29 | 937 | 9.06+0.23 |11.97+0.30| 10.52
ReTain, 0.8 kg/ha 12.54+0.36] 9.59£0.34 | 11.06 | 11.06£0.34 |13.62£0.43| 12.34
DL 5% 0.42 033 - 0.39 0.53 -

The growth regulators applied in the pre-harvest period (Table 3.7) were higher in the

variants treated with Gobbi Gib 2LG, 1.0 I/ha (8.91-10.78 t/ha), Auxiger LG, 0.7 l/ha (9.06-
10.93 t/ha) and Auxiger LG, 0.9 1/ha (9.09-10.74 t/ha). The difference between these variants
and the control was 11.0-13.2% for Kordia and 11.0-11.4% for Regina.

Table 3.7. Production of sweet cherry orchard according to variety and growth regulators
applied in the pre-harvest period, t/ha

. . Kordia variety Regina variety
Experience variants 2019 2020 Average 2019 2020 Average

Control 9.92£0.41 | 6.15£0.13 | 8.03 |[8.14£0.29 | 11.23+0.30 9.68
Gobbi Gib 2LG, 1.0 /ha [ 10.92+0.26 | 6.89+0.17 | 891 |9.21+0.24 | 12.35+0.25 10.78
Auxiger LG, 0.5 /ha 10.37+0.45 | 6.23£0.26 | 830 |8.79+0.31 | 11.69+0.28 10.24
Auxiger LG, 0.7 I/ha 11.22+0.27 | 6.89+0.23 | 9.06 |9.25+0.38 | 12.61+0.23 10.93
Auxiger LG, 0.9 I/ha 11.15£0.31 | 7.0420.29 | 9.09 [9.23+0.41 | 12.26+0.46 10.74
DL 5% 0.47 0.29 - 0.42 0.51 -

3.2.3. Fruit quality

Average fruit weight. Higher values of the given parameter in both experiments

(Table 3.8), the control version, were recorded in 2020 for Kordia fruits (11.70-11.73 g), and in
2019 for Regina fruits (11.68-11.71 g).

Table 3.8. Average crown fruit weight of sweet cherry trees by variety and growth regulators
applied during flowering period, g

E . nt Kordia variety Regina variety
Xperience varants 2019 2020 Average 2019 2020 | Average

Control 11.00£0.30 | 11.73+0.27 | 1137 | 11.7140.43 | 11.41+0.33 | 11.56
Stimolante 66f, 0.3 Vha | 10.58+0.29 | 11.32+0.33 | 10.95 | 11.63£0.29 | 11.12+0.31 | 11.38
Gobbi Gib 2LG, 0.5 V/ha| 10.38+0.33 | 11.01+0.35 | 10.70 | 11.00+0.35 | 10.85+0.32 | 10.93
ReTain, 0.4 kg/ha 10.17£0.36 | 11.26+0.31 | 10.72 | 11.14+0.26 | 11.01+0.37 | 11.08
ReTain, 0.8 kg/ha 9.55+0.32 | 10.070.37 | 9.81 | 10.77+0.34 | 10.540.19 | 10.65
DL 5% 0.51 0.57 - 0.61 0.54 -

Depending on the variety, an insignificantly higher average weight was recorded for

Regina (11.55-11.56 g) compared to Kordia (11.29-11.37 g). ReTain, 0.8 kg/ha decreased this
parameter by 6.0-14.2% compared to control (Table 3.10). The products Gobbi Gib 2LG,
0.5 I/ha and ReTain, 0.4 kg/ha had a significant influence on the studied parameter, and the
variant treated with the product Stimolante 66f, 0.3 I/ha were insignificant (10.58-11.63 g)
compared to control (11.00-11.73 g). Studying the interaction of growth regulators applied in
the pre-harvest period (Gobbi Gib 2LG, Auxiger LG) (Table 3.9), a lower average fruit weight
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was recorded only in the variant treated with Auxiger LG, 0.5 I/ha (11.05-12.07 g), but higher
than in control (10.87- 11.70 g).

Table 3.9. Average crown fruit weight of sweet cherry trees by variety and pre-harvest growth
regulators applied in the pre-harvest period, g

E . . Kordia variety Regina variety
Xperience variants 2019 2020  [Average| 2019 2020  |Average

Control 10.87+0.30 | 11.70£0.27 | 11.29 | 11.68+0.43 | 11.41£0.33 | 11.55
Gobbi Gib 2LG, 1.0 /ha | 11.95£0.34 | 12.95+0.21 | 12.45 | 12.83+0.26 | 12.36+0.29 | 12.60
Auxiger LG, 0.5 /ha 11.05£0.25 | 12.07£0.32 | 11.56 | 12.62+0.36 | 11.78£0.32 | 12.20
Auxiger LG, 0.7 I/ha 12.00£0.29 | 12.58£0.25 | 12.29 | 12.98+0.39 | 12.76=0.38 | 12.87
AAuxiger LG, 0.9 I/ha 11.8240.37 | 12.68+0.29 | 12.25 | 12.71+0.45 | 12.25+0.35 | 12.48
DL 5% 0.53 0.57 - 0.59 0.54 -

In the variants where the growth regulators Gobbi Gib 2LG, 1.0 I/ha and Auxiger LG,
in the doses of 0.7 and 0.9 I/ha were applied, the parameter studied ranged from 11.82 to
12.98 g. Increasing the treatment rate of Auxiger LG from 0.7 to 0.9 1/ha did not significantly
increase the fruit weight.

Fruit morphological parameters. Growth regulators applied in the pre-harvest period
destined to increase the fruit quality had a more significant contribution on the morphological
fruit parameters. The large diameter in Auxiger LG, 0.7 I/ha in both varieties amounted to
30.0 mm. A more rational fruit distribution by large diameter (Table 3.10) was recorded for both
varieties in the Auxiger LG, 0.7 1/ha variety, where fruits with diameter greater than 28 mm
constituted 75.7-77.9%, compared to 54.8-58.2% in control. Average values were recorded in
the other variants treated with growth regulators.

Table 3.10. Distribution of sweet cherry fruits by diameter according to variety and growth

regulators applied in the pre-harvest period, % (average, years 2019-2020)
|

Kordia variety Regina variety
Experience variants Fruit size, mm

<24 24-28 >28 <24 24-28 >28
Control 2.6 42.7 54.7 0.0 41.9 58.1
Gobbi Gib 2LG, 1.0 I/ha 0.0 25.2 74.8 0.0 30.4 69.6
IAuxiger LG, 0.5 /ha 3.6 322 64.2 1.5 313 67.2
IAuxiger LG, 0.7 /ha 0.0 22.1 87.1 0.9 224 75.7
Auxiger LG, 0.9 /ha 0.0 26.0 84.0 0.0 32.8 61.2

Variety and growth regulators influenced in some variants significantly the height, small
and large diameter of sweet cherry fruits, in others - with a lesser degree. After statistical data
analysis it was established that the large fruit diameter is primarily determined by the interaction
yvear-variety (24.63%) and treatments (22.85%), followed by the interaction variety-treatments
(10.33%). Variety and interactions year-treatments and year-variety-treatments had an
insignificant impact on the studied parameter for p<0.001.

Fruit firmness. In both experiments (Table 3.11), higher fruit flesh firmness was
recorded in 2019 (0.61-0.62 kg/cm?) compared to 2020 (0.57-0.59 kg/cm?). In the studied
varieties, an obvious relationship on fruit firmness was not recorded, a minor increase being

recorded in Kordia (0.60-0.61 kg/cm?) compared to Regina (0.59-0.60 kg/cm?).
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Table 3.11. Firmness of sweet cherry fruit depending on variety and growth regulators applied

during flowering period, kg/cm*
Experience Kordia variety Regina variety
variants 2019 2020 Average 2019 2020 Average
Control 0.61+0.01 | 0.57+0.08 0.59 0.60+0.07 | 0.56+0.09 0.58
Stimolante 66f, 0.3 ’ha | 0.63+£0.10 | 0.61+0.09 0.62 0.61+0.08 | 0.57+0.10 0.59
Gobbi Gib 2LG, 0.5 I/ha | 0.62+0.07 | 0.59+0.10 0.60 0.63+0.06 | 0.58+0.11 0.60
ReTain, 0,4 kg/ha 0.63+0.12 | 0.61%0.07 0.62 0.62+0.09 | 0.56+0.06 0.59
ReTain, 0,8 kg/ha 0.61+0.09 | 0.58+0.13 0.59 0.6140.11 | 0.56+0.08 0.59
Average 0.62 0.59 0.61 0.61 0.57 0.59

Growth regulators applied during the flowering and pre-harvest periods showed a minor
increase in fruit firmness (0.59-0.62 kg/cm?), compared to the control (0.57-0.59 kg/cm?). In the
variants treated with growth regulators, no clear relationship on the studied parameter was
recorded.

Soluble solids content. The studied varieties had a soluble solids content of 16.4-17.2%
(Table 3.12), with a higher percentage of Kordia (16.5-17.2%) compared to Regina (15.9-
17.1%). A higher percentage of this parameter was determined in 2019 (16.1-17.5%) compared
to 2020 (15.8-17.3%)).

Table 3.12. Concentration of soluble dry solids in sweet cherry depending on variety and growth

regulators applied during flowering period, %
) . Kordia variety Regina variety
Experience variants 2019 2020 Average 2019 2020 Average
Control 17.4+0.5 | 16.5+0.5 17.0 16.8404 | 16.1+0.4 16.5
Stimolante 66f, 0.3 I/ha 16.840.6 | 17.3+0.3 17.0 16.1+£0.5 | 15.6+0.6 15.9
Gobbi Gib 2L.G, 0.5 /ha | 17.1+0.9 | 17.0£0.5 17.0 17.140.6 | 16.9+0.6 17.0
ReTain, 0,4 kg/ha 17.5£04 | 16.8+0.4 17.2 16.9+0.5 | 17.2+0.8 17.1
ReTain, 0,8 kg/ha 17.120.7 | 16.3+0.8 16.7 16.6£0.4 | 16.9+0.3 16.8
Average 17.2 16.8 17.0 16.7 16.5 16.6

A lower soluble solids content was recorded with the application of ReTain, 0.8 kg/ha
(0.59%), while for the other variants the studied parameter showed the same or insignificantly
higher values (0.59-0.62%). Growth regulators applied in the pre-harvest period had a clear
influence on the studied parameter, increasing in the Kordia variety from 0.58% in control to
0.60- 0.61% in the treated variants. The soluble solids content in Regina fruit amounted to 0.57
and 0.59-0.62%, respectively. A higher increase in the studied parameter among the treated
variants was recorded with the application of Auxiger LG, 0.9 I/ha (0.61%) and Gobbi Gib 2LG,
1.0 I/ha (0.61- 0.62%).

Titratable acidity. In the studied variants for Kordia and Regina, titratable acidity was
0.54-0.75%. A rule of the titratable acid content in fruit depending on the growth regulators
applied during the flowering period was not identified, but for the years of research, a higher
increase in this indicator was observed for the variety Kordia in 2019 in the variants: Stimolante
66f, 0.3 I/ha (0.75%) and ReTain, 0.4 kg/ha (0.66%). While application of growth regulators in

the pre-harvest period, higher values of the studied parameter were recorded in the Gobbi Gib
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2LG variant, 1.0 I/ha, where the average during the research was 0.63% in Kordia and 0.66%
in Regina.

Degree of fruit cracking. The average over the course of the research shows that
cherries of the Regina variety were 3.6 times less prone to cracking than those of the Kordia
variety. Growth regulators applied during flowering period had a minor influence on the degree
of fruit cracking. Treatments with growth regulators in the pre-harvest period had an obvious
effect on the degree of cracking at 6 and 12 hours of immersion in water, which subsequently
decreased significantly. In Kordia, during 24 hours of immersion in water, a lower degree of
cracking was observed in fruits treated with Gobbi Gib 2LG, 1.0 I/ha (82.3%) and Auxiger LG,
0.9 I/ha (81.5%) compared to control (92.9%). A higher efficacy in reducing the degree of fruit
cracking of Regina fruits was found with Gobbi Gib 2LG, 1.0 1/ha (30.4%) and Auxiger LG,
0.7 1/ha (31.9%) compared to control (41.3%).

3.3. Economic efficiency of growth regulators in sweet cherry trees

Among the studied varieties, a higher income from sales in control (Table 3.13) was
recorded in Regina variety (420,770 lei/ha), the cost of production was lower (132,700 lei/ha),
and the profit amounted to 288,060 lei/ha, which favoured a profitability level of 217.06%,
compared to the value achieved by the Kordia variety (179.18%).

Table 3.13. Economic efficiency of sweet cherry fruit production by variety and growth regulators
applied during flowering period (the average in 2019-2020)

Kordia variety Regina variety
Experience Sales Cost (-)f Profit Level of Sales Cost (-)f Profit Level of
. . production, ’ . . production, ’ .
variants mncome, h d thousand |profitability | Mcome, th d thousand |profitability
thousand | thousan lei/ha o thousand ousan lei/ha o
lei/ha lei/ha ’ lei/ha lei/ha ’

Control 361.15 129.52 231.79 179.18 420.77 132.71 288.06 217.06
Stimolante 66f, 0.3 l/ha 401.85 131.53 270.68 206.36 447.92 134.79 313.13 232.31
Gobbi Gib 2LG, 0.5 l/ha | 437.36 130.95 305.00 230.43 470.40 135.79 334.61 246.42
ReTain, 0.4 kg/ha 417.90 131.42 280.43 203.99 449.20 139.87 309.33 221.16
ReTain, 0.8 kg/ha 481.11 131.58 337.52 235.06 512.11 146.70 365.41 249.09

A higher profit for both varieties was recorded in the variants: ReTain, 0.8 kg/ha
(337.520-365.410 lei/ha) and Gobbi Gib 2LG, 1.0 l/ha (305.000-334.610 lei/ha). In these
variants, the level of profitability was also higher, constituting 235.06-249.09 and 230.43-
246.92%, respectively. The variants treated with the products ReTain, 0.4 kg/ha and Stimolante
66f, 0.3 I/ha had a lower level of profitability (203.99-232.31%)).

Growth regulators applied during the pre-harvest period (Table 3.14) had a lesser
influence on the economic efficiency of sweet cherry fruit production, with an increase in the
level of profitability of Kordia from 6.04% in the Auxiger LG, 0.5 I/ha to 47.84% in the Auxiger
LG, 0.9 I/ha, compared to control. Regina variety in Auxiger LG, 0.5 1/ha variant had the lowest
yield (244.17%) and higher values were obtained in Auxiger LG, 0.7 l/ha (271.66%). The

17



variants treated with growth regulators Gobbi Gib 2LG, 1.0 I/ha and Auxiger LG, 0.9 l/ha
recorded average values compared to the previous ones, constituting 254.13 and 271.66%,
respectively.

Table 3.14. Economic efficiency of sweet cherry fruit production by variety and growth regulators
applied in the pre-harvest period (the average in 2019-2020)

Kordia variety Regina variety
Cost of
Experience Sales Cost O.f Profit, |Levelof | Sales producti | Profit, |Level of
variants income, ~ Production thousand fprofitabil |income, on, [thousand [profitabil
thousand |- thousand 17 0 = e "o, lthousand fipousand | leitha | ity, %
lei/ha lei/ha lei/ha | Jei/ha
Control 362.32 129.52 232.80 179.74 | 418.26 | 132.50 | 285.76 | 215.67

Gobbi Gib 2LG, 1.0 I/ha| 416.83 131.53 285.30 | 21691 |479.70 | 13546 | 344.24 | 254.13

Auxiger LG, 0.5 I/ha 374.23 130.95 24328 | 185.78 | 460.67 | 133.85 | 326.82 | 244.17

IAuxiger LG, 0.7 1/ha 423.86 131.42 292.44 | 22252 |502.89 | 13531 | 367.58 | 271.66

IAuxiger LG, 0.9 1/ha 431.03 131.58 299.45 | 227.58 | 487.64 | 134.82 | 352.82 | 261.70

4. THE INFLUENCE OF THE METHOD OF HARVEST ON FRUIT QUALITY

4.1. Influence of sweet cherry storage method and period on gas concentration and
relative humidity

Carbon dioxide and oxygen concentrations. There was no significant difference in

carbon dioxide and oxygen during storage between the studied varieties (Figure 4.1).
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Figure 4.1. Dynamics of CO2 and O2 concentrations as a function of method and storage period
of sweet cherry fruits, % (average, years 2019, 2020 and 2022)
After two weeks of storage of sweet cherries, the CO2 concentration increased from 0.04%

in the normal atmosphere to 5.65-9.23% while storage in modified atmosphere, from another
side the Oz concentration decreased from 20.69 to 7.33-12.60%, respectively. At the end of the
storage period, the concentration of CO2 and O: in the control version did not change
significantly, constituting 0.06 and 20.67%, respectively. Storage in packages with controlled
atmosphere increased the CO2 concentration by 21-32% and the O: content decreased by 64-
165% compared to the previous period. After six weeks of storage, for both varieties, the average
COz concentration values were lower in Decco (7.30%) and Trendlife (7.40%) packages, and
higher in ESL (11.65%) and Xtend (12.15%), where the difference was 60-65% higher than in
the first two types of packages. Related to the oxygen, a higher average concentration was found
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in the Trendlife (7.70%) type of packages, followed by ESL (5.43%), Decco (4.01%) and Xtend
(2.77%).

Ethylene concentration. Lower values of ethylene concentration were registered in
normal atmosphere, showing a steady increase in both varieties at the end of the storage period
(0.3-0.4 ppm). The ethylene concentration in Kordia at the end of the storage period in the
modified atmosphere variants was 1.1-1.8 ppm, and in Regina it represented 0.6-1.7 ppm (Figure
4.2).

The concentration of ethylene also changes under the influence of the packaging
included in the research, with higher values in the Xtend (1.7-1.8 ppm) and Trendlife (1.2-1.7
ppm) variants than in the Decco (0.6-1.1 ppm) and ESL (0.9-1.1 ppm) variants. A significant
increase in ethylene concentration was observed during the last two weeks of storage of cherries
in Xtend and Trendlife packages, which subsequently had a minor negative influence on the

quality of the fruit stems.
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Figure 4.2. Ethylene concentration depending on the method and period of fruit storage, ppm, 2020

Relative humidity. The influence of variety on the studied parameter did not show any
significant difference. Relative humidity increased more slowly (80.6-83.1%) in the normal
atmosphere variants, with higher values in modified atmosphere packages (90.6-93.6%).

A higher average air relative humidity was recorded for both varieties in Decco packages
(93.5-93.6%) compared to Trendlife, ESL and Xtend (90.3-91.7%). In modified atmosphere
packaging (MAP), already after two weeks of storage, a more balanced relative air humidity was
recorded, with Kordia at 88.3-94.3% and Regina - at 90.2-93.2%. In the following period of
fruit storage, the given parameter showed minor changes, in some variants insignificantly

increasing, others - decreasing.

4.2. Influence of storage method on physico-chemical fruit parameters
Fruit weight loss. In 2022, the Kordia variety fruits recorded higher weight losses
(18.75%) compared to Regina variety (18.11%). The storage method had a significant impact
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on this parameter, recording 18.11-18.75% in normal atmosphere, compared to packaging with
modified atmosphere of 3.06-5.18%, where the degradation process of acids and carbohydrates
proceeded more slowly in the post-harvest period (Table 4.1).

Table 4.1. Weight loss of fruit by method and period of fruit storage, %, 2022

Kordia variety | Regina variety
Experience Evaluation period, weeks
variants 2 4 6 2 4 6

INA (Control) | 4.13£0.10 9.11£0.42 | 18.75+0.36 | 3.47+0.09 6.42+0.19 | 18.11+0.48
Trendlife 0.28+0.01 2.07+0.07 4.30+0.12 0.01£0.02 1.03+0.07 4.23+0.14
Decco 0.94+0.02 1.60+0.09 3.06+0.08 0.50+0.03 0.99+0.09 4.30+0.12

ESL 0.35+0.01 1.20+0.08 3.6540.10 1.20+0.04 1.68+0.09 4.41£0.10

Xtend 0.10+0.00 0.57+0.02 4.56+0.15 0.32+0.05 1.54+0.07 5.18+0.11

Average MAP 0.42 1.36 3.89 0.51 1.31 4.53

On average over the years of research, Decco packages at the end of the storage period
showed a lower rate of weight loss (4.04%) than ESL (4.90%), Xtend (5.36%) and Trendlife
(5.49%). The difference in the rate of fruit weight loss is correlated with the relative humidity
and oxygen concentration in the packages. In the studied varieties, fruit dehydration increased
with the extension of the fruit storage period up to six weeks, with a 3.50-6.12-fold difference
between the normal and MAP variants. The ANOVA test established that the fruit weight loss
was primarily determined by the method of storage, which was 81.43% at two weeks and 97.24%
at six weeks, with a significant impact for p<0.001.

Fruit firmness. A higher value of the studied parameter was obtained in Kordia
(0.61 kg/cm?) compared to Regina (0.59 kg/cm?) (Table 4.2). A lower average value during the
storage period was identified in the normal atmosphere variant of 0.41-0.47 kg/cm?, compared
to 0.49-0.56 kg/cm? in MAP variants, which is associated with oxidation processes of organic
compounds in the epidermis and pulp of sweet cherries. At the end of the storage period, a higher
fruit firmness was recorded in Decco variant (0.46-0.50 kg/cm?) compared to the other types of
MAP (0.37-0.44 kg/cm?).

Table 4.2. Dynamics of fruit firmness according to method and fruit storage period, kg/cm?, 2022

. Kordia variety | Regina variety
Expe.rlence Evaluation period, weeks
variants 2 4 6 Average * o) 4 6 Average *
INA (Control) 0.52 0.44 0.33 0.47 0.50 0.38 0.26 0.41
Trendlife 0.56 0.46 0.45 0.51 0.59 0.47 0.37 0.49
Decco 0.64 0.55 0.50 0.56 0.60 0.50 0.46 0.53
ESL 0.54 0.47 0.40 0.50 0.60 0.44 0.43 0.50
Xtend 0.56 0.46 0.42 0.50 0.56 0.51 0.44 0.51
Average MAP 0.58 0.48 0.44 0.52 0.59 0.48 0.43 0.51

* Average over all assessment periods.
Statistical data analysis established that fruit firmness at two weeks of storage is

determined by the year-storage method interaction (26.73%), storage method (19.97%) and year
(16.33%), at four weeks variety has a higher impact (26.68%), followed by year-storage method

interaction (23.61%). At five weeks, variety and storage method determined fruit firmness,
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constituting 33.97 and 30.35%, respectively, and at six weeks the contribution of storage method
was definitive (62.44%). All the analysed factors have a significant impact for p<0.001.

Soluble solids content. Kordia fruits had an insignificantly higher soluble solids content
(17.8%) compared to Regina (17.6%) (Table 4.3).

Table 4.3. The dynamics of soluble solids content of sweet cherry fruits according to the storage
method and storage period, %, 2022

Kordia variety | Regina variety
EXPQrience Evaluation period, weeks
variants 2 4 6 Average 2 4 6 Average
NA (Control) 16.5+£0.6 | 15.6+0.3 | 16.8+0.5 16.6 | 16.8+0.6 | 18.5£0.6 | 16.2+0.6 | 17.1
Trendlife 17.0£0.5 | 16.8+0.7 | 18.4+04 | 17.5 |17.2£0.5|18.7+0.3 | 17.5+04| 17.7
Decco 18.2+0.4 | 16.7+0.5 | 16.9+0.5 172 | 17.8£0.4 | 16.8£0.6 | 18.2£0.6 | 17.6
ESL 17.6+£0.4 | 17.5+0.6 | 15.8+0.7 | 17.2 | 17.3£0.6 | 16.2+0.5 | 18.0+0.5 17.2
Xtend 17.5£0.6 | 17.2+0.5 | 18.1+0.3 17.7 | 17.8+0.6 | 16.4+0.3 | 17.1+0.5 17.3
Average MAP 17.6 17.1 17.3 17.4 17.5 17.0 17.7 17.4

* Average over all assessment periods.
On average over the evaluation period in 2022, higher soluble solids content in Kordia

fruit was recorded in Xtend (17.7%) and Trendlife (17.5%) and in Regina fruit in Decco (17.6%)
and Trendlife (17.7%) packages compared to the other studied variants (17.2-17.3%). Thus, any
clear link on the influence of modified atmosphere packaging on soluble solids content was not
definitive. In dynamics, during the storage period, the studied parameter showed minor changes
of 2-5% at each interval of fruit quality evaluation, which shows that during the storage period
the temperature and relative humidity were maintained in optimal parameters, and the respiration
and transpiration rates were limited.

Fruit titratable acidity. On average over the years of research, an insignificantly higher
titratable acidity at the end of the storage period was recorded in fruits of Kordia variety, when
the studied parameter was 0.17% in control and 0.37% in MAP, compared with 0.13 and 0.29%
in Regina variety, respectively (Table 4.4).

Table 4.4. Dynamics of titratable acidity of sweet cherry fruits according to method and storage
period, %, a. 2022

. Kordia varie Regina varie
Expgrlence ¥ Evaluation |oeriod, weeks £ >
variants 0 2 4 6 |Average * 0 2 4 6 | Average *
INA (Control) 0.50 | 0.34 | 0.17 0.39 039 | 026 | 0.15 0.32
Trendlife 0.66 | 0.53 | 041 0.55 0.52 | 040 | 0.28 0.44
Decco 0.69 0.54 | 043 | 040 0.51 0.62 058 | 042 | 037 0.48
ESL ) 0.59 | 0.53 | 0.32 0.53 ) 0.62 | 0.50 | 0.41 0.53
Xtend 0.55 | 0.56 | 0.33 0.51 0.51 | 035 | 0.32 0.43
|Average MAP 0.59 | 0.51 | 0.36 0.53 0.56 | 042 | 0.35 047

* Average over all assessment periods.
The difference in titratable acidity between these two storage methods is explained by

the reduced oxygen concentration, which significantly decreases fruit metabolism. To maintain
a better taste of sweet cherries, the titratable acidity should not be less than 0.3%. Depending on
the type of packaging, higher average values in 2022 were recorded in Kordia variety in ESL
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(0.53%) and Trendlife (0.53%) variants, and lower were identified in Decco and Xtend (0.51%)
packages. For Regina variety, higher acidity was recorded in fruits stored in Decco (0.48%) and
ESL (0.53%) packages, compared to Xtend (0.43%) and Trendlife (0.44%).

Three-factor data dispersion analysis established that titratable acidity is determined by
year (30.23%), storage method (30.15%) and variety (14.98%). At two weeks, titratable acidity
is determined by year-variety interaction (21.35%) and year (14.24%), and from four weeks -
by storage method (32.47-39.90%) and year (31.22-35.07%). All factors have a significant
impact for p<0.001.

Polyphenol content. Higher values of this parameter were obtained in Kordia (156.9
mg/100 g) than in Regina (141.5 mg/100 g), with a difference of 10.3% (Table 4.5).

Table 4.5. Dynamics of total polyphenols of sweet cherry fruits according to storage method and
period, mg/100 g, a. 2022

] Kordia variety Regina variety
Experience Evaluation period, weeks
variants 2 4 6 2 | 4 6

INA (Control) 217.1£6.2 | 200.5£7.2 142.9+3.2 154.3+2.2 | 148.4+4.4 116.3+3.0
Trendlife 178.5+5.0 | 161.7+4.6 143.3+6.1 161.3+4.5 | 132.7+£3.7 107.0+£3.7
Decco 164.9+3.2 | 155.1+4.7 126.0+3.1 166.6+5.4 | 138.0+£5.2 98.5+2.3
ESL 175.8+4.5 | 147.3£3.3 132.0+4.4 159.0+4.3 | 148.3£3.4 119.2+3.1
Xtend 188.2+7.5 | 168.8+4.7 139.3+3.3 166.1+4.2 | 147.0+3.8 123.3+3.3
IAverage MAP 176.9 158.2 135.2 163.2 141.5 112.0

After two weeks of storage, the total polyphenol content of sweet cherries increased
in the studied variants, with maximum values in Kordia fruit in normal atmosphere (30.0%),
compared to Regina (10.9%). When sweet cherries were stored in MAP, the polyphenol content
changed more slowly, constituting 6.9 and 11.7%, respectively. A slower reduction in this
parameter was recorded from the fourth week of storage, after which, over the following two
weeks, sweet cherries of the Kordia variety showed a decrease of 23.4% in normal atmosphere
and 12.0% in MAP variants, and in the Regina variety a decrease of 21.2 and 15.0% respectively.
During this period, the cell structure deteriorated more intensively and polyphenols oxidized at
the highest rate.

After six weeks of storage, in both varieties, lower values of polyphenol content were
recorded in Decco packages, constituting 126.0 mg/100 g in Kordia variety and 98.5 mg/100 g
in Regina, followed by Trendlife and ESL.

Sweet cherries are rich in anthocyanins, which are phenolic compounds of the flavonoid
class that contribute extensively to the sensory fruit characteristics. A higher anthocyanin
content was determined in Kordia (72.1 mg/100 g) than in Regina (46.4 mg/100 g), which is
characterized by a more intense skin colour (Figure 4.3).

The anthocyanin content of Kordia cherries in storage in normal atmosphere increased
from the fourth week of storage (43.4%) and in Regina sweet cherries after two weeks (39.5%),
indicating that Kordia sweet cherries have a higher capacity to store in normal atmosphere than
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Regina sweet cherries.
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Figure 4.3. Dynamics of anthocyanin content of sweet cherry fruit according to storage
method and period, mg/ 100 g, 2020

Vitamin C content. Ascorbic acid, together with phenols and anthocyanins, are largely
responsible for the antioxidant potential of sweet cherries. After two weeks of storage, the

vitamin C content in the studied varieties was relatively stable (16.7-20.3 mg/100 g).
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Figure 4.4. Dynamics of vitamin C content in sweet cherry fruit by storage method and storage
period, mg/ 100 g, 2020

In the following weeks of storage, the studied parameter in both varieties decreased
significantly, reaching minimum values during the six-week storage period, which in control
amounted to 1.4 mg/100 g, and in MAP variants to 2.5-2.8 mg/100 g. Although the Kordia
variety initially had higher vitamin C content (18.9 mg/100 g) than the Regina (15.3 mg/100
g), at the end of the storage period this parameter showed similar results. After six weeks of
storage, the highest vitamin C content among MAP was obtained in the Decco variant, where
the vitamin C content of Kordia variety was 4.7 mg/100 g, and in Regina represented 4.3

mg/100 g.
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4.3. Influence of storage method on fruit appearance and quality

Fruit stem quality. On average, after six weeks of storage, the weight loss of Kordia
fruit stems was 40.2%, and that of Regina fruit stems of 49.8%, a difference of 23.8%. Among
the MAP, the lowest weight loss of fruit stems after six weeks of storage was identified in Decco,
with 15.85% in Kordia variety and 18.88% in Regina, while the other variants recorded 17.50-
21.93% and 19.95-21.96%, respectively.

Statistical data analysis determined that the weight loss of fruit stems was driven by
storage method (65.70%) and year-storage method interaction (12.26%). Storage method was
the dominant factor throughout the evaluation period, increasing from 53.94% at two weeks
to 81.29% at six weeks of storage. The variety-storage method and year-storage method
interaction factors reduced their impact from 20.17% to 3.16% and from 13.18% to 4.65%,
respectively. All mentioned factors had a significant impact for p<0.001.

Fruit pitting. The first fruit pitting occurred within the first two weeks of storage (Table
4.6). A lower rate of pitting at the end of the storage period in 2020 was recorded on Kordia fruit
(39.8-52.3%) compared to Regina fruit (35.6-75.2%), a trend that was also valid for the other
years of the survey. A higher degree of damage of fruit with pitting was recorded from the end of
the fifth week, when it amounted to 44.1-56.6% in normal atmosphere and averaged 37.1-41.8%
in MAP. A lower rate of fruit affected by pitting in Kordia variety was recorded in ESL (37.6-
39.8%) and Xtend (31.6-43.5%), and in Regina variety was represented by Xtend (31.6-35.6%)
and Decco (37.1-56.6%).

Table 4.6. Dynamics of occurrence of sweet cherry fruit pitting according to storage method and
period, %, 2022

) Kordia variety | Regina variety
Experience Evaluation period, weeks *
variants P 2
2 4 5 6 2 4 5 6
INA (Control) 11.6 46.1 44.1 49.5 19.3 48.1 56.6 71.2
Trendlife 4.1 39.2 41.0 473 14.4 454 49.2 75.4
Decco 5.9 45.0 36.5 52.3 7.9 28.7 36.5 56.6
ESL 6.3 28.9 354 39.8 18.8 404 45.8 754
Xtend 9.9 37.2 354 43.5 5.9 33.0 354 35.6
Average MAP 6.5 37.6 37.1 45.7 11.7 36.9 41.8 60.7

* At the initial (before storage) phase, this value in all variants was 0.0%.

Fruit pebbling. Regina variety is more prone to pebbling at the epidermis fruit level,
registering 91.0% after six weeks of storage in 2022 compared to 47.5% for the Kordia variety
(Table 4.7). The storage method had a major influence on the studied parameter, constituting on
average over the years of research in MAP 19.5-81.5%, compared to normal atmosphere, 47.5-
91.0%. At the end of storage, a lower proportion of fruit affected by pebbling in both varieties
was found in the Xtend (17.8-33.6%) and Decco (19.5- 31.2%).

The studied parameter is increasing while advancing the storage period, with a more
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visible effect recorded for both varieties after four weeks of storage.

Table 4.7. Dynamics of the occurrence of fruit pebbling according to storage method and

period, %, 2022
Kordia variety | Regina variety
EXPe.rience Evaluation period, weeks *
variants 2 4 5 6 2 4 5 6
INA (Control) 0.0 10.0 35.7 47.5 0.0 52.1 88.1 91.0
Trendlife 0.0 0.0 12.3 26.5 0.0 43.4 80.0 93.7
Decco 0.0 0.0 15.4 19.5 0.0 24.6 51.9 70.2
ESL 0.0 0.0 14.6 29.3 0.0 27.0 70.8 94.2
Xtend 0.0 0.0 15.8 17.8 0.0 33.0 61.0 85.1
\Average MAP 0.0 0.0 14.5 233 0.0 32.0 66.0 85.8

* At the initial (before storage) phase, this value in all variants was 0.0%.
Variety-specific colour. Fruits with a lower rate of luster loss at the end of the storage

period in 2022 were recorded in Kordia variety (41.5%) compared to Regina (61.3%). On
average in the research years, higher rates of luster loss were recorded in 2020 compared to 2019
and 2022.

An increase in the studied parameter was recorded in normal atmosphere (41.5- 61.3%),
compared to MAP variants (11.9-32.9%). Higher percentage of fruits with lost luster is recorded
from the fourth week of storage (0.0-22.0%). After six weeks of storage (a. 2022), in Kordia
variety, a more balanced rate of fruits that maintained their luster and skin colour was reported
in ESL (12.5%) and Decco (15.6%), and in Regina variety in Xtend (11.9%) and Decco (13.7%).
The other MAP variants recorded average values (23.0-32.6%).

4.4. Influence of storage method of sweet cherries on microbiological indices of fruit

In the storage period in 2022, among the studied varieties, the fruits of Regina variety
were more affected by molds (9.40%) than those of Kordia (6.92%), a trend that was also valid
for the other years of research (Table 4.8). Fruits with a higher rate of fungal diseases in the
storage period were obtained in both varieties in 2020.

Table 4.8. Dynamics of the occurrence of moldy fruits according to the method and storage
period, %, 2022

Experience Kordia variety = . | . _ Regina variety
variants valuation period, weeks
2 4 5 6 2 4 5 6
INA (Control) 0.72 4.76 6.03 6.92 0.00 5.01 7.87 9.40
Trendlife 1.28 1.03 2.05 2.80 0.00 0.52 1.03 2.29
Decco 0.00 0.00 0.72 1.46 0.00 0.00 0.72 1.46
ESL 0.00 0.24 1.04 1.31 0.00 0.24 0.52 1.05
Xtend 0.00 0.00 1.23 1.98 0.00 0.00 0.98 1.24
Average MAP|  0.40 0.32 1.26 1.89 0.00 0.19 0.81 1.51

* At the initial (before storage) phase, this value in all variants was 0.0%
While storage in normal atmosphere a higher rate of fruits was affected by fungal diseases

in both varieties (6.92-9.40%) than in MAP (1.05-2.80%). At the end of the storage period, a

lower degree of fungal fruit disease was observed in Decco, ESL and Xtend packages compared

to Trendlife, where this parameter in Regina in 2022 was 1.46; 1.05; 1.24 and 2.29% respectively
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compared to control (9.40%). After two weeks of storage, fruits affected by Monilinia and
Botrytis species were identified only in control; at four weeks of storage, a low rate of fruits was
also recorded in MAP (0.26-1.03%), with higher values recorded at six weeks (1.31-3.66%).
These minimum values of affected fruits by fungal diseases were caused by the high CO2

concentration and stable relative humidity of the air in the package.

4.5. Economic efficiency in fruit storage
Production costs after two weeks of storage showed minor differences in all variants

(40,300-43,340 lei/t) (Table 4.9).

Table 4.9. Economic efficiency of two-week storage of sweet cherries according to variety and
storage method (average, 2019, 2020 and 2022 years)

Kordia variety Regina variety
: Sales Sales
E);I;:;Ig income, Production | Profit, |profitabilit income, Production | Profit, Profitability|
thousand cost, thousand |y jevel, % | thousand cost, thousan | eyel, 9
lei/t thousand leit| dlei/t lei/t thousand lei/t |d dlei/t
NA (m) 45.67 42.30 3.37 7.98 44.30 40.30 4.00 9.92
Trendlife 51.85 42.64 9.21 21.59 52.00 40.64 11.36 27.94
Decco 56.55 43.34 13.21 30.49 54.71 41.34 13.37 32.34
ESL 51.81 43.34 8.47 19.54 49 .44 41.34 8.10 19.58
Xtend 54.94 43.34 11.60 26.77 53.81 41.34 12.47 30.17

A higher profit for both varieties was obtained in Decco (13,210-13,370 lei/t), where the
profitability level registered values of 30.49-32.34%, followed by Xtend (26.77-30.17%),
Trendlife (21.59-27.94%) and ESL (19.54-19.58%) packages. In control, the profitability level
was only 7.98% for Kordia and 9.92% for Regina.

Table 4.10. Economic efficiency of four-week storage of sweet cherries according to variety and
storage method (average, 2019, 2020 and 2022 years)

Kordia variety Regina variety
. Sales Sales
Experience income, Production | Profit, » income, Production | Profit, |profitability
variants thousand cost,  |thousand Proﬁtab1(}1t thousand cost, |thousan | jeyel, %
lei/t thousand lei/t| dleit |Ylevel, % lei/t thousand lei/t | d d lei/t
INA (m) 10.92 42.60 -31.68 -74.36 11.18 40.60 -29.42 -72.47
Trendlife 52.96 42.94 10.02 23.34 49.45 40.94 8.51 20.79
Decco 64.87 43.64 21.23 48.65 62.34 41.64 20.70 49.71
IESL 59.32 43.64 15.68 35.93 56.90 41.64 15.26 36.66
Xtend 59.72 43.64 16.08 36.85 57.05 41.64 15.41 37.01

The production costs for six-week storage on the studied variants ranged from 40.60 to
43.64 thousand lei/t (Table 4.10). The highest level of profitability was obtained for both
varieties in Decco (48.65 and 49.71%, respectively), followed by Xtend (36.85 and 37.01%,
respectively), which showed minor differences compared to ESL (35.93 and 36.66%,
respectively). In Trendlife, the profitability level was twice lower (23.34 and 20.79%,

respectively) compared to Decco.
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GENERAL CONCLUSIONS AND RECOMMENDATIONS

1. ReTain, 0.8 kg/ha, had a greater influence on the bioconstructive parameters of the
trees of both sweet cherry varieties, where it was identified a decrease in the tree width compared
to control (3.0-5.9%), and a decrease in trunk diameter with 2.8-5.4%. The average length of
annual branches was 45.0-69.6 cm, which represents a balanced growth for sweet cherry trees
and next branching with a fruit-bearing microstructure and obtaining constant yields in the
following years.

2. The number of spur and solitary buds is increasing, constituting 237.6-255.3 and
148.0-179.2 pcs/tree, respectively, with no obvious relationship on the applied growth regulators.
The number of flowers formed in the tree crown was in direct correlation with the rate of spur and
solitary buds during the research, a lower value being recorded in ReTain variant, 0.8 kg/ha (2683-
3120 pcs/tree), characterized by higher yields compared to the other variants.

3. Higher fruit set in both varieties was recorded in ReTain variant, 0.8 kg/ha (34.9-
35.9%), compared to the other treated variants (25.1-30.5%) and control (21.5-24.7%). Growth
regulators applied in flowering period scored higher fruit set (9.3-57.2%) in the tree crown, and
a higher influence was reported for both varieties in ReTain, 0.8 kg/ha (37.0- 57.2%) compared to
control.

4. Higher fruit yields were recorded in Regina compared to Kordia with a difference of
21.9%. Growth regulators applied in both periods had a significant influence on the studied
parameter, with a higher average yield value in the researches on the flowering period being
recorded in ReTain, 0,8 kg/ha (11,06-12,34 t/ha), and in the pre-harvest period being represented
by the variants treated with the products Gobbi Gib 2LG, 1,0 I/ha (8,91-10,78 t/ha), Auxiger LG,
0,7 1/ha (9,06-10,93 t/ha) and Auxiger LG, 0,9 1/ha (9,09-10,74 t/ha).

5. Aninsignificantly higher average fruit weight was recorded in Regina (11.55-11.56
g) compared to Kordia (11.29-11.37 g). ReTain, 0.8 kg/ha significantly decreased this parameter
(6.0-14.2%) compared to control. In the variants treated with growth regulators Gobbi Gib 2LG,
1.0 I/ha and Auxiger LG, in the doses of 0.7 and 0.9 1/ha, the studied parameter ranged from
11.82 to 12.98 g. Increasing the treatment rate of Auxiger LG from 0.7 to 0.9 1/ha did not
significantly increase the fruit weight.

6. The growth regulators intended to increase fruit quality applied in the pre-harvest
period had a greater contribution on the morphological parameters of the fruit and a more
rational distribution of their diameter compared to those intended to increase the fiuit set. A more
optimal distribution of fruits by diameter was recorded in both varieties in Auxiger LG, 0.7 I/ha,
where fruits bigger than 28 mm constituted 75.7-77.9%, compared to 54.8-58.2% in control. In

the other variants treated with growth regulators, mean or insignificantly lower values were
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recorded compared to Auxiger LG, 0.7 I/ha variant.

7. The concentrations of oxygen of 5-7% and carbon dioxide of 10-12% recorded after
two weeks of storage in all MAP variants helped to maintain the quality parameters, which were
well maintained in Decco and Xtend packages (CO2 — 12.15%, Oz — 2.77%). A more balanced
concentration of ethylene (0.64-1.06 ppm) was marked in Decco and ESL packages. Higher
relative air humidity (85-92%) was recorded in the MAP variants compared to control (80.6-
83.1%), where the fruit weight loss during six weeks was 3-5 and 18-19%, respectively, and
stems weight loss represented 22 and 45%, respectively.

8. Research period, variety and growth regulators applied in different periods had an
insignificant influence on fruit firmness, soluble solids content and titratable acidity. A higher
fruit firmness at the end of the storage period was reported in Decco (0.53-0.56 kg/cm?), soluble
solids were determined in Xtend (17.6-17.7%) and Trendlife (17.5-17.7%), and titratable acidity
was identified in ESL (0.53%).

9. A lower polyphenol content after six weeks of storage was recorded in Decco
packages (98.5-126.0 mg/100 g), which subsequently balanced the anthocyanin rate in the fruits
throughout the research period. After six weeks of storage, a higher vitamin C content among the
modified atmosphere packages was obtained in Kordia in Decco (4.7 mg/100 g) compared to
Regina (4.3 mg/100 g).

10. Storage in modified atmosphere packages reduces the rate of fruits with
physiological damages. The first pits appear on fruits after four weeks of storage, and by the
fifth week pebbling and stem browning are evident. ESL (1.1-3.7%) and Xtend (1.2-3.5%)
variants showed a lower rate of fruits affected by mold. Higher fruit quality parameters were
obtained after two weeks of storage in normal atmosphere, and in variants where modified
atmosphere packages were used in Kordia variety - in Decco packages after five weeks, and
Regina — after four weeks of storage.

11. A higher level of profitability when growth regulators were applied during
flowering period was recorded in both varieties in ReTain, 0.8 kg/ha (235.06-249.09%) and
Gobbi Gib 2LG, 1.0 I/ha (230.43-246.12%), and in the pre-harvest time in Auxiger LG, 0.7 I/ha
(222.52-271.65%) and Auxiger LG, 0.9 1/ha (227.58-261.70%). Higher profitability after two
weeks of fruit storage was obtained in Xtend (26,77-30,17%) and Decco (30,49-42,40%)
packages, and after four weeks was determined in Decco (48,65-49,71%) packages, followed by
ESL and Xtend (35,93-37,01%), while control showed negative values (-74,36...-72,47%).
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RECOMMENDATIONS

The degree of fruit set of Kordia and Regina sweet cherries can be influenced by
applying ReTain, 0.8 kg/ha at 30% bloom or Gobbi Gib 2LG, 0.5 1/ha, the first treatment at 70%
bloom and the second one after petal fall.

To increase the yield of sweet cherry trees of Kordia and Regina varieties, it is
recommended to apply Auxiger, in the doses of 0.7 and 0.9 I/ha, taking in consideration the
weather conditions, when the fruit diameter is 12- 13 mm, or Gobbi Gib 2L G, 1.0 1/ha when the
colour of sweet cherries changes from green to yellow.

While storing sweet cherries for up to two weeks, it is recommend using Decco and
Xtend modified atmosphere packages, and up to four weeks applying Decco packages.

Personal contribution. The research design was carried out by the author under the
guidance of the scientific supervisor. The results obtained, their analysis, generalizations,

conclusions and recommendations belong entirely to the author.
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ADNOTARE

Lozan Andrei, ,,Optimizarea tehnologiei de producere a ciresului in baza regulatorilor
de crestere si metodei de pastrare”, tezd de doctor in stiinte agricole, Chisindu, 2025.

Structura tezei: introducere, 4 capitole, concluzii si recomandari, bibliografie din 291 surse,
136 pagini text de baza, 36 tabele, 6 figuri, 8 anexe. Rezultatele obtinute sunt publicate in12 lucrari
stiintifice.

Cuvinte-cheie: cires, grad de legare, regulator de crestere, productivitate, pastrare, ambalaj cu
atmosfera modificata, boli fiziologice, boli microbiologice, calitate.

Scopul lucrarii: Evaluarea interactiunii regulatorilor de crestere asupra gradului de legare a
fructelor, productivitatii plantatiei de cires, precum si a metodei de pastrare in perioada postrecolta
pentru mentinerea calitatii fructelor pentru o perioada mai indelungata de timp.

Obiectivele cercetirii: Studierea parametrilor bioconstructivi ai pomilor de cires in functie de
soi si regulatorii de crestere aplicati pentru sporirea gradului de legare si a productiei fructelor;
Estimarea productivitatii plantatiei si a calitatii fructelor in functie de soi si regulatorii de crestere
aplicati la tratare in lantul tehnologic de producere a cireselor; Stabilirea gradului de influenta a
metodei si perioadei de pastrare asupra continutului de gaze, a indicilor fizico-chimici, microbiologici,
aspectului si calitatii fructelor; estimarea economica a impactului regulatorilor de crestere asupra
productivitatii plantatiei si a metodei de pastrare in perioada postrecoltd asupra calitatii fructelor.

Noutatea si originalitatea stiintifica: Pentru prima data in tara s-au obtinut date experimentale
noi despre influenta regulatorilor de crestere asupra sporirii gradului de legare a fructelor si majorarii
recoltei in plantatia intensiva de cires, precum si impactul metodei, perioadei de pastrare asupra calitatii
cireselor pe parcursul perioadei postrecolta.

Rezultatul obtinut: A fost argumentatd stiintific si demonstratd experimental influenta
regulatorilor de crestere de diferita origine, dozei si perioadei de aplicare asupra sporirii gradului de
legare a fructelor, productivitatii plantatiei, precum si metodei de pastrare asupra mentinerii indicilor
de calitate si diminuarea gradului de afectiune cu diferiti patogeni a cireselor in perioada postrecolta.

Semnificatia teoretica: Studiul realizat contribuie la completarea bazei de date stiintifice
privind reactia pomilor de cires la aplicarea regulatorilor de crestere asupra gradului de legare a
fructelor, productivitatii plantatiei, iar prin intermediul metodei progresive de pastrare de a mentine
calitatea inaltd a cireselor in perioada postrecolta. Rezultatele incluse in lucrare pot sta la baza unor
concepte teoretice pentru a completa lantul valoric de producere si pastrare a cireselor cu elemente noi
tehnologice, pentru a obtine recolte Tnalte, constante, de calitate competitiva si pentru ca consumatorul
sd poata savura prospetimea fructelor o perioadd mai indelungata.

Valoarea aplicativa: Se reflecta in recomandarile privind aplicarea regulatorilor de crestere
pentru sporirea gradului de legare a fructelor, productivitdtii plantatiei la soiurile cu pondere mai mare
in structura suprafetelor de cires din tara, precum si evidentierea metodei si perioadei de pastrare a
cireselor, oferind consumatorilor acces la o productie de calitate superioara pe termen extins.

Implementarea rezultatelor stiintifice: Rezultatele obtinute in perioada anilor de cercetare
au fost expuse 1n cadrul seminarelor practice in domeniu si implementate in cadrul intreprinderilor
membre ale APEF ,,Moldova Fruct”: SRL ,,Farm-Prod”, SRL ,,Staragro Group”, SRL ,,Lucventas”,
SRL ,,Nerdica” si SRL ,,Viva Igna”. Rezultatele expuse in teza pot fi utilizate in calitate de material
stiintifico-didactic la predarea cursului de Pomicultura speciald si Pastrarea productiei horticole.
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ANNOTATION

Lozan Andrei, "Technology optimization of the sweet cherry production by using growth
regulators and the storage methods ", PhD thesis in agricultural sciences, Chisinau, 2025.

Structure of the thesis: introduction, 4 chapters, conclusions and recommendations,
bibliography from 291 sources, 136 pages of basic text, 36 tables, 6 figures, 8 annexes. The results are
published in 12 scientific papers.

Keywords: fruit quality, fruit set, growth regulators, yield, storage, modified atmosphere
packages, physiological and microbiological diseases.

Aim of the work: Evaluating the interaction of growth regulators on the degree of fruit set, the
productivity of the cherry plantation, as well as the method of storage in the post-harvest period to
maintain fruit quality for a longer period of time.

Research objectives: Studying the bioconstructive parameters of cherry trees depending on
the variety and growth regulators applied to increase the degree of fruit set and fruit production;
evaluating the plantation production and fruit quality depending on the variety and growth regulators
applied to treatment in the technological chain of fruit production; determination of the degree of
influence of modified atmosphere packaging on respiration processes and ethylene emission, physico-
chemical indices, fruit appearance and quality; economic estimation of the action of growth regulators
on the production of the plant and modified atmosphere packaging on fruit quality.

The novelty and scientific originality: For the first time in the country broad experimental
data were obtained on the influence of growth regulators on the increase of fruit set and yield in
intensive cherry plantation, as well as the impact of the method, storage period on the quality of cherries
during the post-harvest period.

The result obtained: The influence of growth regulators of different origin, dose and period
of application on the increase of fruit set, plantation productivity, as well as the method of storage on
the maintenance of quality indices and the decrease of the degree of affection of cherry trees with
different pathogens in the post-harvest period was scientifically argued and experimentally
demonstrated.

The theoretical significance: The study contributes to the completion of the scientific
database on the reaction of cherry trees to the application of growth regulators on the degree of fruit
set, plantation productivity, and by means of the progressive method of preservation to maintain the
high quality of cherry trees in the post-harvest period. The results included in the paper can form the
basis for theoretical concepts to complete the cherry production and storage value chain with new
technological elements, to obtain high, constant, competitive quality harvests and to allow the
consumer to enjoy the freshness of the fruit for a longer period.

Applicative value of the work: It is reflected in the recommendations on the application of
growth regulators to increase the degree of fruit set, plantation productivity in varieties with a widely
shared in the sweet cherry areas in the country, as well as highlighting the storage method and period,
giving consumers access to a higher quality production in the extended term.

The implementation of the scientific results: The results obtained during the years of
research have been presented in practical seminars in the field and implemented in the member
enterprises of APEF "Moldova Fruct": "Farm-Prod" Ltd, "Staragro Group" Ltd, "Lucventas" Ltd,
"Nerdica" Ltd and "Viva Igna" Ltd. The results presented in the thesis can be used as scientific and
didactic material for teaching the course of Special Pomiculture and Storage of Horticultural
Production.
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AHHOTAIIUA

Jlozan Amnjapeii, «OnTuMHu3auMsi TEXHOJOIMH MNPOU3BOACTBA YepelIHH HAa OCHOBe
NPUMMEHEHHs PeryJiiTOpoB POCTa M METOAOB XPaHEHHs», JHCCEPTalllsi HA COUCKAHUE YUCHOU
CTETICHU JIOKTOPa CEIhCKOXO3AMCTBEHHBIX HayK, Kummués, 2025.

CTpyKTypa AuccepTalMu: BBEJCHNE, 4 TTIaBbl, BEIBOJBI U pEKOMEHIauH, bubimorpadus u3
291 wucrounmka, 136 cTpaHHI] OCHOBHOTO TEKCTa, 36 Tabmui, 6 pPHCYHKOB, 8 NPUIOKEHUH.
[TomrydeHHbIC pe3yIbTaThl OIYyOJIMKOBaHBI B 12 Hay4HBIX paboTax.

KiroueBble ci10Ba: yepelHs, CTENEHb 3aBA3BIBAEMOCTH, PETYJIATOP POCTA, YPOKAHHOCTB,
XpaHeHHe, YIaKoBKa C MOAU(PHUIMPOBAHHOW arMocdepoit, Qusnonorndeckue 3a0oJICBaHHUS,
MHUKPOOHOJIOTHYECKUE 3200I€BaHUsI, KAUECTBO.

eab ncenenopanns: OLeHKa BO3IEHCTBUA PETYJIATOPOB POCTA HA CTENEHD 3aBA3bIBAEMOCTH
IUIOI0B, NPOJYKTUBHOCTh HACAXKIECHUN YEPEIIHH, a TAKXKE BIMSHUE METOAA XPaHEHHs B IOCIe
yOOpOUHBIH EpPHO/] HA COXPAHHOCH Ka4eCTBa IJI0JI0B B TEYEHHE UIUTEILHOTO BPEMEHHU.

3axaum ucciae 0BaHUii: n3ydeHHe OMOKOHCTPYKTHBHBIX MapaMeTpPOB JIEPEBHEB UEPEIIHN B
3aBHCHMOCTH OT COpPTa M MPUMEHSIEMBbIX pEryJsiTOpOB pOCTa sl IOBBIMIEHUS CTEHNEHH
3aBsI3BIBAEMOCTH U YPOXKAMHOCTH TUIOA0B; OIIEHKA MPOIYKTUBHOCTH HACAXICHUI 1 KayecTBa II0J0B
B 3aBHUCHMOCTH OT COpTa M PETyJsSTOPOB POCTa, NMPHUMEHAEMBIX B TEXHOJOTHUYECKOH IIeTouKe
IIPOM3BO/ICTBA YEPELIHM; OIPE/EICHNE BIMSHUS METOJa M CPOKa XPaHEHWs Ha Ta30BbIil COCTaB,
(GHU3HKO-XUMHYECKHE M MHKPOOMOJOrMYEeCKHe IOKa3aTeld, BHEIIHWH BUA M KadeCcTBO IUIOJOB;
HSKOHOMHYECKAsl OLICHKA BIIMSHUS PEryJSITOPOB POCTa HA MPOAYKTUBHOCTh HACAXAECHUN M MeToJa
XpaHeHHs B TOCIeyOOpOUHBIN epro/I Ha Ka4eCTBO IIOI0B.

HayyHasi HOBU3HA U OPMTHHAJIBHOCTD: BIiepBble B PecniyOike MosioBa nosry4eHbsl HOBbIE
SKCIIEPUMEHTAIIbHBIE JIaHHBIE O BIMSIHUU PETYJISITOPOB POCTA HA MOBBIIICHUE CTENECHU 3aBSI3bIBAHUS
IUIOJIOB M YBEJIMUCHHUE ypO)Kas B MHTEHCHBHBIX HACAXKJICHHUAX YEPEIIHH, a TaKKe 00 MX BO3ACHCTBUU
Ha Ka4yeCTBO IIJIOJIOB B 3aBUCHUMOCTH OT METOJa U CPOKA XPaHEHMs B IIOCIEYOOPOUYHBIN MEPUO/.

IMosyyennslie pe3ybTaTbl. HaydHo 0600CHOBAHO M 3KCIEPUMEHTAIBHO JOKA3aHO BIHSHUE
PETyJIITOPOB POCTA PA3IMIHOTO MPOUCXOKICHUS, TO3UPOBKU U CPOKOB IPUMEHEHUSI HA MOBBIILICHHE
3aBSI3BIBAEMOCTH IIJIOJOB, MPOAYKTHUBHOCTh HACAXJEHUH, a TaKKe BIMSHHE METO/A XpaHEHHs Ha
COXpaHEHHE KayeCTBEHHBIX [IOKa3aTeled M CHIKEHHE IIOpaXKeHHs YEpeIIHW pa3IUuYHbIMU
NaTOr€HaMH B IOCICYOOPOUHBIN TTEPHOI.

TeopeTuueckasi 3HaYUMOCTb. [IpoBeieHHbIE MCCIEAOBAaHUS BHOCST BKJIAJ B pacIIMpEHHE
HayyHOW Oa3bl JAHHBIX O PEAKIUH JEPEBHEB YEpEIIHM Ha MPHUMEHEHHUE PETyJIATOPOB pOCTa B
KOHTEKCTE 3aBsI3bIBAEMOCTU IIJIOJOB M NPOAYKTHMBHOCTH HacaxxaeHWi. Kpome Toro, npuMmeHeHue
MEepEeIOBBIX METOJIOB XPAaHEHHsI CIOCOOCTBYET KaueCTBEHHOW COXPAHHOCTH IUIOZOB YEpelIHd B
nocineyOopouHbIi mepuos. Pe3ynbTaTel pabOThl MOTYT CIIy>)KUTh OCHOBOHW Uil pa3pabOTKH HOBBIX
TEOPETUYECKUX KOHIICTIIMH, HAalpaBJIEHHBIX HAa COBEPIICHCTBOBAHHE CIOCO0A MPOU3BOJACTBA U
XpaHEHUS YePEIIHH C BHEIPEHNUEM HOBBIX TEXHOJIOTUYECKUX 3JIEMEHTOB. DTO 00ECTICUNUT CTAOMIIbHBIE
BBICOKME YypOKal KOHKYPEHTOCIIOCOOHOTO KadecTBa M TIO3BOJHMT MOTPEOHTENSIM  JIOJIbIIE
HACJIaX/1aThCsl CBEKECTHIO IJIOJIOB.

IIpakTHyeckas HeHHOCTD: Pe3ynbTaThl Hccae10BaHys IPEACTABICHBI B BU/IE PEKOMEH Al
M0 MPUMEHEHHIO PEryJISITOPOB POCTa ISl TOBBIIICHUS 3aBA3BIBAEMOCTH IUIOIOB M MPOAYKTUBHOCTH
HacaXJIeHU HauboJiee PaclpoCTPaHEHHBIX COPTOB YEpEIIHM B cTpaHe. Kpome TOro, BBISBIICHBI
ONITHUMAJIbHBIE METOJbl M CPOKH XPAHEHHs, MO3BOJIAIONIME OOECIeUNUTh MOTPEOHTENIsIM JIOCTYI K
YepelIHe BBICOKOTO Ka4eCTBa Ha JUIMTEIbHBIN IEPHOJ.

BHepeHne Hay4YHBIX pe3yabTaToB: [lomydeHHbIe B X01€ HCCIIEI0BAaHMS PE3YIbTAThl ObLIN
MPEJICTABJICHBI HA CTICIMATM3UPOBAHHBIX MPAKTUUECKUX CEMUHApaxX U BHEAPEHBI Ha MPEANPUATUAX —
yneHax AIIE® «Moldova Fruct», cpeau kotopsix SRL "Farm-Prod", SRL "Staragro Group", SRL
"Lucventas", SRL "Nerdica" u SRL "Viva Igna". [IpencTaBieHHbIC B AUCCEPTALNH PE3YIbTATHl MOTYT
OBITh UCTIOJIF30BaHbI B KAUECTBE HAYYHO-METOJMUYECKOT0 MaTepHaa IpH MPero1aBaHuy JUCIUTUINH
YacHoe mI1010BOACTBO U XpaHEHHE MII0A00BOIIHON MPOTYKIIHH.
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