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Abstract

In Romania, plums are the major fruit species, the most varied in native and cultivated
varieties and the most adapted to a soils and climatic conditions. Regarding the assortment, the
local varieties have been always predominantly which are designated for distillation, but also
some valuable plum cultivars like ‘Tuleu gras’, ‘Stanley’, ‘d’Agen’ and ‘Anna Spath’ which were
grown for mixed utilization. From this reason, one of the objectives in plum breeding program is
to obtain the cultivars with fruit quality designated for fresh consumption. Following an ample
breeding program initiated 60 years ago the old assortment was gradually replaced by new
varieties for the fresh market. By for, 40 plum varieties have been obtained in 4 research centres:
Pitesti, Valcea, Bistrita and Voinesti. Over the period 2012 – 2014 some pomological
characteristics were studied in 10 new plum cultivars (‘Alina’, ‘Carpatin’, ‘Pitestean’, ‘Roman’,
‘Romanta’, ‘Tita’ – from RIFG Pitesti and ‘Dani’, ‘Geta’, ‘Iulia’, ‘Romaner’ – from RSFG Bistrita).
Studies were conducted on some fruit properties (size, shape, skin colour, bloom, taste, flavor,
stone adherence, defect of skin caused by Plum Pox Virus, in order to select the table cultivars in
correlation with consumer preferences. Based on the results of research and panel test the best
characteristics for fresh consumption were manifested ‘Carpatin’, ‘Tita’, ‘Alina’ and ‘Iulia’
cultivars, which presented large fruits and very good taste. ‘Roman’, ‘Romanta’ and ‘Geta’
cultivars presented large fruits and good appearance but the fruits content in soluble solids were
low.
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1. Introduction

In Romania, plums are the major fruit species, the most varied in native and cultivated varieties and
the most adapted to a soils and climatic conditions. Regarding the assortment, the local varieties have
been always predominantly which are designated for distillation, but also some valuable plum cultivars
like ‘Tuleu gras’, ‘Stanley’, ‘d’Agen’ and ‘Anna Spath’ which were grown for mixed utilization. From this
reason, one of the objectives in plum breeding program is to obtain the cultivars with fruit quality
designated for fresh consumption. Following an ample breeding program initiated 60 years ago the old
assortment was gradually replaced by new varieties for the fresh market.

Fruit quality is among the main factors of the success of a cultivar on the market. Fruit quality is
characteristic that lead the consumer to be satisfied by the product (Ikase and Seglina, 2008). Plum fruit
quality depends on physical and chemical properties (shape, size, skin colour, bloom, taste and flavor,
fruit soluble solids content and acidity, stone adherence), but, also, the optimum time to harvesting for the
fresh fruit market (Cociu et al., 1997; Butac et Bulgaru, 2001; Butac et al., 2009).

2. Material and methods

Over the period 2012 – 2014 some pomological characteristics were studied in 10 new plum
cultivars (‘Alina’, ‘Carpatin’, ‘Pitestean’, ‘Roman’, ‘Romanta’, ‘Tita’ – from RIFG Pitesti and ‘Dani’, ‘Geta’,
‘Iulia’, ‘Romaner’ – from RSFG Bistrita). Studies were conducted on some fruit properties (size, shape,
skin colour, bloom, taste, flavor, stone adherence, defect of skin caused by Plum Pox Virus, in order to
select the table cultivars in correlation with consumer preferences.

The harvesting time, fruit quality and susceptibility to Plum Pox Virus of these genotypes were
studied.

On 30 fruits, per sample, collected during full maturity, fruit weight, size, shape, color, soluble solid
contents and firmness were measured. Fruit weight was recorded with a balance in g/fruit; soluble solid
contents were measured with a portable refractometer, in % Brix; fruit shape and fruit colour appreciated
visually and also with the colour chart developed by CTIFL for sweet cherries (Planton, 1995); the
external skin colour parametters (L, a, b) were measured using a Konica Minolta CR 400 chromameter,
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where L corresponds to Luminance, and a and b to the chromaticity coordinates (on green to red and
blue to yellow tones, respectively; fruit firmness was measured with non-destructive penetrometer
Qualitest HPE equipped with a plunger of diameter 0.10 cm2.

Plum cultivars were also evaluated by open taste panels consisting of about 10 persons. Whole
fruits were presented to members on platters (10 typical fruits of cultivars), to rate attractively and flavour,
in points 1 to 9 according to a questionnaire used by the Romanian stone breeders (Annex 1).

The differences among the varieties were analyzed using analysis of variance, general linear
model procedure (one way ANOVA and LSD test). The cultivars were compared with the mean of
experience, used as control.

3. Results and discussions

Harvesting time. Regarding ripening time, varieties studied correspond to the requirements of
consumers, most part of them been early varieties (‘Geta’, ‘Dani’, ‘Iulia’, ‘Romaner’, ‘Carpatin’, ‘Tita’,
‘Pitstean’ and ‘Alina’) (Table 1). These early varieties are appreciated because they appear on the market
when there are not other fruits, making use of the very good prices.

Fruits weight. An important role in marketing for plum varieties designated for fresh consumption
has fruit size. Among the ten studied cultivars that fulfilled the existence criteria on the market mentioned
in the methodology, the largest fruits were scored for ‘Romanta’ (60.67 g) and ‘Tita’ (51.33 g), values
which differ very significantly and significantly from the mean of experience – control. There were inferior
differences within the mean of experiment and fruit size of several cultivars: ‘Romaner’, ‘Dani’ and
‘Iulia’(Table 1).

Fruit soluble solids content - SSC increases with maturity and ripening and could be a good
quality index. The cultivars with the highest soluble solids content were ‘Carpatin’ (18.67%) and ‘Alina’
(17.00%). The SSC of other cultivars ranged from 13.67% (‘Geta’) to 16.33 (‘Iulia’) (Table 1).

Flesh firmness decreases during the maturation and ripening. Early season plum varieties are
usually less firm at the minimum maturity time than late season varieties (Crisosto, 1994). Statistical
analysis of the data using ANOVA test among varieties was no significantly different. Average fruit
firmness was 46.33 units HPE (N/0.10 cm2), the lowest average recorded at variety ‘Carpatin’ (37.33 units
HPE) and the highest average was recorded at ‘Roman’ variety (54.33 units HPE). Among the varieties
which were distinguished by high flesh firmness includes ‘Roman’, ‘Romanta’, ‘Pitestean’, ‘Tita’ and
‘Alina’.

Given the classification made by Vangdal and Flatland (2010) in maturation groups according to
the fruit firmness (Table 1), Romanian plum varieties were grouped into group 4 (firmness 40-59) – eating
ripe (the fruit should be immediately picked and marketed).

Fruits colour. Skin colour is an important external feature of the fruit and is, for this reason, one of
the most important criteria in the decisions made when purchasing fruit. In many fruit species, when fruits
ripen the background colour turns from green to yellow and fruit flavor improves. This means that fruit
colour provides information about taste. The consumer is aware of this and assesses taste by means of
colour (Tromp et. al., 2005).

To appreciate the fruit colour of plum varieties studied we are using two methods: visual
appreciation and Konica Minolta chromameter. Thus, fruit colour ranged from reddish (‘Roman’ and
‘Romaner’) to dark blue (‘Romanta’, ‘Pitestean’ and ‘Geta’) (Table 2).

According to the CIELAB colour scale it is noted that, there are not significant differences between
varieties. Average value for L* was 24.53, values ranging between 21.00 (‘Dani’) and 29.33 (‘Romaner’),
values which situated varieties on L* axis closer to black colour; regarding axis a*, values obtained show
that there are not significant differences between varieties. Thus, the average was 4.57, which is red
colour, the highest values occurring at ‘Alina’ variety, 7.67 (light blue fruit) and lowest at ‘Geta’ variety,
1.33 (dark blue fruit) (Table 2); on axis b * is found also that there are not significant differences between
varieties. The average value was -1.22, the highest value (positive) was ‘Dani’ variety (1.33), which have
light blue fruits, and the lowest value (negative) occurring at ‘Romanta’ variety (-4.00), which has dark
blue fruits (Table 2).

It is known that, when approaching of optimum maturity varieties become more lightness (L *),
more red (a *) and more blue (b *) (Vangdal and Flatland, 2008).

Fruits shape and stone adherence are also a real quality attributes. From this point of view all
varieties studied correspond to the customer demands, with different fruit shapes, from elongated round
to elliptical and freestone, except ‘Dani’ and ‘Roman’ varieties which have semi – freestone (Table 3).

Defect of skin. The absence of skin defects such as Plum Pox Virus spots is also an important
quality aspect of fruits. The ten cultivars studied did not show PPV symptoms on the fruits (Table 3).

Line scale rating.
Sensory evaluation is an important tool to evaluate the market potential of plum varieties. Based on

the marks scored in questionnaire, the best appearance (size, shape, skin colour and bloom) was
obtained for ‘Romanta’, ‘Tita’, and ‘Pitestean’ cultivars. A less appreciated appearance was noted for
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‘Romaner’, ‘Roman’ and ‘Dani’ cultivars (Fig. 1, table 4). The highest score for the intern characteristics of
fruits were obtained the following cultivars: ‘Roman’, Romanta’ and ‘Dani’ (Fig. 2, table 4).

The highest value (general score) based on the tasters evaluation were noted for ‘Tita’ (57.9
points), ‘Pitestean’ (56.6 points) and ‘Carpatin’ (55.7 points)cultivars, which was also well appreciated for
the commercial aspect as well as for flesh characteristics, taste and flavor. ‘Roman’, ‘Romaner’ and ‘Dani’
does not convince in terms of eating quality. ‘Romanta’ cultivar presented large fruits and good
appearance but the taste is not so good.

4. Conclusions

Although the local market is abundant in plums, they are of local varieties and old varieties such as
‘Tuleu gras’, ‘Stanley’ and Anna Spath. Inside the hypermarket, over 90% of the plums come from
European Union and China, belonging to Prunus salicina.

Even though that Romania was a large producer of plums and numerous cultivars were created by
Romanian breeder (Butac et al., 2010; Coman et al., 2012), the assortment available now days for
consumers is composed of varieties used for distillation and less for fresh fruit market.

Based on the results of research and panel test the best characteristics for fresh consumption were
manifested ‘Carpatin’, ‘Tita’, ‘Alina’ and ‘Iulia’ cultivars, which presented large fruits and very good taste.
‘Roman’, ‘Romanta’ and ‘Geta’ cultivars presented large fruits and good appearance but the fruits content
in soluble solids were low.

5. Acknowledgements

This paper was published under the project ADER 3.2.2/2015.

References

1. Butac, Mădălina,  Bulgaru, Liliana, 2001. Rezultate parţiale privind comportarea unor hibrizi de
perspectivă la prun sub aspectul calităţii fructelor. Buletin ştiinţific, nr.65 (21), ICPP Piteşti-
Mărăcineni.

2. Butac, Mădălina, Militaru, Mădălina, Budan, S., Nicolae, Silvia, Nicola, Claudia, 2009. Fruit quality of
some plum cultivars grown in Maracineni, Arges. Lucrările Simpozionului – Mediul şi Agricultura în
regiunile aride (prima ediţie), Staţiunea de Cercetare – Dezvoltare pentru Pomicultură Constanţa şi
Universitatea Ovidius Constanţa – Facultatea de Ştiinţe ale Naturii şi Ştiinţe Agricole. Ed. Estfalia,
Bucureşti, pg. 235-241. ISBN 978-973-7681-68-3.

3. Butac, M., Zagrai, I., Botu, M., 2009. Breeding of new plum cultivars in Romania. Acta Horticulturae
874: 51-59.

4. Cociu, V., Botu, I., Minoiu, N., Pasc, I., Modoran, I., 1997. Prunul. Editura Conphys: 165-171, Valcea,
Romania.

5. Coman, M, Militaru, M, Butac, M., 2012. Fruit varieties breeding in Romania: from the beginning to
present. Annals of the Academy of Romanian Scientists 1(1):43-52.

6. Crisosto, C., 1994. Stone fruit maturity indices: a descriptive review. Postharvest News and Information
1994 Vol. 5 No. 6, 65N-68N

7. Ikase, L. and Seglina, D., 2008. Fruit qualiy assessement of apple cultivars.Proceedings of
international scientific conference – Sustainable fruit growing: from plant to product, Jurmala –
Dobele, pg. 54 – 64.

8. Teomp, J., Webster, A.D., Wertheim, S.J., 2005. Fundamentals of temperate zone tree fruit production.
Backhuys Publishers, Leiden, The Netherlands: 301-304.

9. Vangdal, E., Flatland, S.B., 2010. Criteria for picking plums (Prunus domestica L.) at the optimum
maturity stage for the fresh fruit market. Acta Horticulturae 874: 125-130.



Fruit Growing Research, Vol. XXXI, 2015

41

Annex, Tables and Figures

Annex 1. Questionnaire for assessing fruit quality (cultivars, selections, hybrids) of plum

1. Name ………………………………..
2. Occupation…………………………..
3. Tasting location……………………..
4. Date of tasting………………………..
Analyzed traits Scale Sample (cultivar)
5. Exterior (commercial) aspect of fruits Marks 1 2 3 4 5
Size 1-9
Shape 1-9
Skin colour 1-9
Bloom 1-9
6. Pulp traits Marks
Taste 1-9
Aroma 1-9
Juiciness 1-9
Sthone adherence 1-9
7. General mark (5+6) 8-72

Table 1. Fruits characteristics of varieties studied

No. Variety Harvesting
time

Fruits weight
(g)*

Soluble solids
content (%)**

Firmness
HPE units

(N/0.10 cm2)***
1 Roman 15.08 46.67 14.33o 54.33
2 Romanta 25.08 60.67*** 14.00o 53.00
3 Romaner 24.07 37.67ooo 16.00 44.00
4 Carpatin 26.07 49.33 18.67*** 37.33
5 Tita 26.07 51.33* 16.00 49.33
6 Pitestean 28.07 48.33 14.00 o 53.00
7 Alina 01.08 50.00 17.00* 48.67
8 Geta 24.07 49.67 13.67oo 39.00
9 Dani 24.07 31.00ooo 16.00 41.00
10 Iulia 24.07 39.00oo 16.33 43.67

Mean of experience (control) 46.37 15.60 46.33
LSD 5% 4.086 1.246 23.895
LSD 1% 5.552 1.693 32.469
LSD 0.1% 7.527 2.296 44.017

Table 2. Colour appreciated: visual and with Konica Minolta chromameter

No. Variety Visual colour Colour parametters (L, a, b)
L* a* b*

1 Roman Reddish 21.67 6.67 0.67
2 Romanta Dark blue 26.33 2.67 -4.00
3 Romaner Reddish 29.33 6.67 0.84
4 Carpatin Blue brown 24.33 4.00 -1.00
5 Tita Blue 27.00 4.67 -2.33
6 Pitestean Dark blue 25.00 2.00 -3.00
7 Alina Light blue 28.67 7.67* 0.33
8 Geta Dark blue 22.00 1.33o -3.00
9 Dani Blue 21.00 6.00 1.33
10 Iulia Blue 23.00 4.00 -2.00

Mean of experience (control) 24.83 4.57 -1.22
LSD 5% 5.80 2.85 3.63
LSD 1% 7.89 3.88 4.94
LSD 0,1% 10.69 5.26 6.69



Fruit Growing Research, Vol. XXXI, 2015

42

Table 3. Physical characteristics of fruits on plum varieties studied

No. Cultivar Fruit shape Stone adherence Defects of skin
(PPV attack -

score)
1 Roman Ovate Semi-freestone 1
2 Romanta Elongated round Freestone 1
3 Romaner Elongated round Freestone 1
4 Carpatin Ovate Freestone 1
5 Tita Ovate Freestone 1
6 Pitestean Ovate Freestone 1
7 Alina Ovate Freestone 1
8 Geta Elliptic Freestone 1
9 Dani Ovate Semi-freestone 1
10 Iulia Elliptic Freestone 1

Table 4. Organoleptic data for fruit quality evaluated with a usually questionnaire

No. Cultivar Fruit traits evaluated by marks (1-9 scale)
Size Shape Skin

colour
Bloom Taste Aroma Juiciness Stone

adherence
1 Roman 8.2 7.8 6.7 6.4 4.8 4.9 4.1 4.5
2 Romanta 9.0 8.5 9.0 8.7 4.5 4.5 5.8 5.7
3 Romaner 6.4 7.9 7.0 6.7 5.0 4.7 5.2 6.5
4 Carpatin 8.3 8.3 6.5 7.5 5.3 5.4 7.6 6.8
5 Tita 8.8 8.4 8.1 8.2 5.4 5.3 7.2 6.5
6 Pitestean 7.5 8.8 8.8 8.5 4.6 4.7 6.9 6.8
7 Alina 8.5 8.6 6.8 6.4 4.8 5.4 6.7 6.9
8 Geta 7.9 7.7 8.6 7.7 4.3 4.9 6.0 6.8
9 Dani 6.1 6.9 8.2 7.9 4.7 4.5 6.4 6.5
10 Iulia 7.6 7.8 8.7 8.0 5.2 4.8 6.4 6.8

Fig. 1. Line-scale diagram of plum sensory evaluation (exterior characteristics of fruits)
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Fig. 2. Line-scale diagram of plum sensory evaluation (intern characteristics of fruits)

Fig. 3. Overall score for each plum cultivar based on questionnaire general marks


