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Abstract

The present paper studies the growth and fruiting processes of two Aronia melanocarpa cultivars, ‘Melrom’and ‘Nero’,
in the pedo-climatic conditions of the Muntenia (Arges) area, Romania. On average, over the whole experience, the
‘Merlom’ cultivar recorded a bush volume of 0.72 m, annual vegetative growth of 0.38 m, productivity of 1.88 kg of
fruit per plant, and a ratio between fruit yield and the annual vegetative growth of 6.54 kg/m®. In the ‘Nero’cv., the
volume occupied by the aerial part of the bush was 1.98 m3, with an annual vegetative growth of 0.43 m?, an yield of
3.14 kg of fruits per plant, and, reported to the annual vegetative, fruit production was 10.64 kg/m3. Although the
volume of the aerial part of the plant and the fruit production per plant were significantly higher in ‘Nero’ cultivar,
‘Melrom’ was noted by a larger ratio of fruit production to the unit volume of the aerial part of the plant, of 3.28 kg/m®.
As resulted from our study, both cultivars presented valuable yielding potential.

Keywords: chokeberry, yield, vegetative growth.

1. INTRODUCTION

Originally from eastern North America, Aronia melanocarpa was brought to the European
continent, initially in Russia in the 19" century, and attracted interest through the nutritional and
therapeutic qualities of its fruits (Valcheva-Kuzmanova & Belcheva, 2006). Aronia is, in general, a
very undemanding plant, which allowed the shrub to spread easily in different growing
environments. There are even mentions of its status as an invasive plant of spontaneous flora
(Priede, 2009). Moreover, Bussiéres et al. (2008) mentioned black chokeberry weeds tolerance. It is
robust and can easily tolerate temperatures up to -30°C. However, soil quality and the right location
are important factors for optimal growth and high crop yields (Pandelea et al., 2021). Although
resistant to cold, chokeberry needs light and heat during the growing season. Sunny exposure favors
increased production and it influenced fruit quality (Tolic et al., 2017). Aronia is also suitable for
areas with a less mild climate - windy areas and cultivation at altitudes up to 1000 meters above sea
level, it does not present any problems. Mixed sand and clay soils proved to be ideal. High yields
are obtained on humus-enriched soils, well-aerated and with a pH value between 6.0 and 6.5. Large
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yields with high-quality fruit are obtained when the right amounts and formulas of nutrients are
applied at the right time (Nicola et al. 2020). However, McKay (2001) and Trinklein (2007) state
that low levels of fertilizers tempered vegetative growth. The main aim of this study was to
determine the effect of pedo-climatic conditions in Muntenia (Arges) area, Romania, on growth and
fruit-setting processes in two Aronia cultivars.

2. MATERIALS AND METHODS

The present study follows the growth and fruiting processes of two Aronia melanocarpa cultivars,
‘Melrom’ and ‘Nero’ in the pedo-climatic conditions of the Muntenia (Arges) area (44°54'11"N
24°52'29"E). The two experimental plots were established in the spring of 2011 (‘Nero’) and 2017
(‘Melrom’), respectively at the planting distance 1.4 x 3 m, grown as shrubs. The crop maintenance
works consist of hand-removing weeds between plants and keeping grassy the interval between
rows. Sprinkler irrigation is applied. The Aronia crop plots are located on a meadow terrace of the
Arges River. As Nicola et al. (2020) described, the soil belongs to the class of wet phreatic
aluviosol protisols, formed on fluvial deposits, with a loam-sandy granulometric composition, and
is characterized by a strong to moderate acid reaction, low humus content, and low assimilable
phosphorus content in the arable layer. The area is characterized by an average multiannual
temperature of 10.0°C, for the period October - September, and rainfall of 678.0 mm. Indicators
such as plants aerial part volume, annual volume increase (calculated as the difference between the
volume occupied by the aerial part in autumn, at the cessation of vegetative growth and spring,
before of vegetation entry), fruit production per plant, fruit production reported to the unit of the
volume occupied by the aerial part, as well as the ratio between fruit production per plant and
annual growth rate of the plant were assessed. For each cultivar, 10 plants in three replication were
considered. The cultivar influence on studied indicators was performed by using the IBM SPSS
(One way ANOVA and Simple Bivariate Correlation technique).

3. RESULTS AND DISCUSSIONS

Table 1 presents the indicators of the central tendency (mean, median, and mode) and those of value
dispersion around the mean (extreme values, and standard deviation) that characterize the growth
and fruiting processes of Aronia melanocarpa ‘Melrom’and ‘Nero’ cultivars.

All assessed indicators were significantly influenced by cultivar and plant age (Table 2). Being in
the fourth year of planting, the cultivar ‘Melrom” had an average volume of the aerial part of the
plant lower than the ‘Nero’ (in the tenth year of planting), respectively 0.72, compared to 1.98 m3.
Similarly, the fruit production of the ‘Melrom’ cultivar had an average value of 1.88 kg/plant (3.84 t
/ ha), with 46.51% lower than the production of the ‘Nero’ cultivar, of 3.44 kg/plant (7,02 t / ha),
and the ratio between fruit yield and the annual vegetative growth was 6.54 for the ‘Melrom’
cultivar, below ‘Nero’ value (10.64 kg / m3). Similar to our study, Rousseau and Bergeron (2003)
reported yields of approximately 2.4 kg of fruit per plant, which is the equivalent of 5.2 t / ha, and
Mckay (2001) stated that 5-year-old chokeberry plants can produce between 5 and 10 t / ha of fruit.
Still, fruit yield per aerial part volume was significantly higher for ‘Melrom’cultivar (3.28 kg / m3)
compared to ‘Nero’ (2.33 kg / m3). With significant differences, ‘Nero’ showed an annual increase
in volume by 13.16% higher than the ‘Melrom’cultivar. A 24.1 kg per plant yield was also reported
by Strik et al. (2003) for ‘Nero‘ (in the third year after planting), cultivated in Oregon, USA.
Radanovi¢ et al. (2012) found similar plant sizes, but higher yield, 4200 g of fruits per plant in the
third year for chokeberry grown on dystric cambisol, and lower plant sizes, with 79 g berries per
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plant for Aronia grown on calcareous chernozem in Serbia. In Kawecki and Tomaszewska (2006)
study, in Poland, 15-year-old Aronia plants yielded a maximum of 15.5 kg fruits per bush when

hand weeding as applied as weed management.

Table 1. Growth and fruiting processes indicators for A. melanocarpa ‘Melrom’and ‘Nero’ cultivars

Cultivar Aerial Annual Fruityield Fruityield Fruit yield to annual
part vegetative per plant  per aerial vegetative growth
volume  growth (kg) part volume ratio (kg/m3)
(m3) (m3) (kg/m3)

‘Melrom* Average 0.72 0.38 1.88 3.29 6.54

Median 0.7 0.39 1.83 3.14 6.18
Mode 0.46a 0.43 1.24a 1.89a 3.93a
Standard dev.  0.23 0.12 0.62 0.86 1.63
CV (%) 31.32 30.87 32.8 26.01 24.87
Minimum 0.33 0.15 1.07 1.89 3.93
Maximum 1.33 0.63 3.14 5.22 9.74
‘Nero’ Average 1.98 0.43 3.44 2.33 10.64
Median 2.01 0.43 3.6 2.29 10.57
Mode .89%a .23a 4.8 2.11 2.84a
Standard dev.  0.66 0.17 1.58 0.8 4.13
CV (%) 33.59 39.49 45.99 34.12 38.85
Minimum 0.11 0.03 0.3 0.72 2.84
Maximum 3.57 0.94 6 4.26 17.95

a. Multiple modes exist. The smallest value is shown.

Table 2. Cultivar influence on growing and fruiting indicators

Cultivar | Aerial part Annual Fruit yield Fruit yield Fruit yield per
volume (m3) vegetative per plant (kg) per aerial annual
growth (m3) part volume vegetative
unit (kg/m3)  growth (kg/m3)
Melrom | 0.72+£023b 038%x0.12b 188x+062b 3.29+0.86a 6.54+1.63b
Nero 198+066a 043+0.17a 344+158a 233+£0.79b 10.64+4.13 a
Sig. 0.000 0.027 0.000 0.000 0.000

Means followed by the same letters in the columns are not significantly different according to Duncan’s multiple range test at p < 0.05.

The correlations analysis (Table 3) shows, for both cultivars, a distinctly significant positive
correlation of the plant aerial part volume with the annual vegetative growth (rmeirom= 0.893 **;
FNeror = 0.850 **) and fruit production per plant (r'meirom= 0.726 **; 'nere = 0.754 **), as well as
between the annual vegetative growth and fruit production per plant (rmetrom= 0.783 **; PNero® =
0.577 **). Positive correlations were found by Jeppsson (2000) between plant height and yield in

black chokeberry "Viking' cultivar.
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Table 3. Pearson correlations between growth and fruiting indicators for Aronia melanocarpa, Melro and ‘Nero’

cultivars
Aerial Annual Fruit yield Fruit yield Fruit yield to
part vegetative  per plant per aerial annual vegetative
Cultivar volume growth (kg/plant) part volume growth ratio
(m?) (m?) (kg/m?) (kg/m?)
‘Melrom’ Aerial part volume 1 0.893" 0.726™ -0.221 -0.297
(m3) )
Annual vegetative growth (mq) 1 0.783™ 0.021 - 0.403
Fruit yield per plant (kg/plant) 1 0.494" 0.236
Fruit yield per aerial part volume (kg/m?®) 1 0.721™
‘Nero’ Aerial part volume 1 0.850" 0.754™ -0.339 - 0.006
(m?)
Annual vegetative growth (m3) 1 0577 - 0.402" -0.281
Fruit yield per plant (kg/plant) 1 0.330 0.564™
Fruit yield per aerial part volume (kg/m?®) 1 0.850™

According to Figure 1, plants of the ‘Nero’ cultivar in which the annual volume increase registers
low values also have reduced fruit productions. Vegetative growth and fruit production increase
simultaneously so that most of the plants showed high values for both indicators, as can be seen
from the concentration of the cloud of points in the graph. This means that the plant invests in both
growth and fruiting.
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Figure 1. The correlation between the annual volume increase of plants and the production of fruits per plant,
represented by the regression curve, for ‘Nero’ cultivar
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Unlike ‘Nero’, in the cultivar ‘Melrom’ (Figure 2) most plants fitted in the area of the graph
characterized by below-average vegetative growth and low fruit production, as can be seen from the
concentration of point clouds (left, bottom). Fruit production in this case tends to increase with the
increase in the volume of the bush at a higher rate as the increase in volume occurs, as shown by the
slope of the graph.

¥ Melrom = 6.7112x2 - 0.0365x + 1.2255
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Figure 2. The correlation between the annual increase in plant volume and the production of fruits per plant,
represented by the regression curve, for ‘Melrom’cultivar

4. CONCLUSIONS

The two cultivars studied in this paper presented, in the pedoclimatic conditions in the Muntenia
(Arges) area, growth and fruiting potential that falls within the limits mentioned in the literature,
being, at the same time, valuable sources of fruits recognized for their nutritional qualities and
biological activity content.
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