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Abstract

Fruit physicochemical parameters are essential for evaluating the new cultivars when tested in new planting conditions.
The article presents the fruit's biochemical characteristics during four-year research (2019-2022) for 30 peach and
nectarine cultivars. The orchard was established in 2017 in the Experimental Field of the Faculty of Horticulture in
Bucharest with Romanian and foreign cultivars grafted on Myrobalan 29C, Saint Julien A, Adesoto, and GF677
rootstocks. Vertical Axis and Trident were used as planting systems, and an integrated orchard technology was applied.
The size, average weight, flesh firmness, soluble solids, dry matter, titratable acidity, fructose and glucose content, and
absorbance index were measured/determined for fruit evaluation. The results present the range intervals for all monitored
parameters and the distribution of the cultivars on clusters depending on the physical and biochemical parameters. At
the same time, the rootstock and system planting influence on the fruit parameters are highlighted.
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INTRODUCTION on their sweetness, and it has been shown that
there is a positive correlation between the sugar
The Rosaceae family includes the peach (Prunus and malic acid content of the fruits and their
persica (L.) Batsch) and the nectarine (Prunus flavor (Orazem et al., 2011). Large-fruited
persica var. nectarine Maxim). Due to the fruit's ~ nectarines became available in the 1980s, and it
simple adaptability to many ecological  was expected that nectarine cultivars would
situations, early fruit set, and lengthy harvest  eventually take over the market for fresh P.
time, peaches are widely planted. Low winter ~ persica in the 21st century (Hough, 1985).
temperatures and late spring frost at higher  Nectarines have increased in popularity over the
elevations limit peaches and nectarines (Kuden  past 20 years and currently makeup roughly
et al., 2018). According to FAO data, in 2021,  30% of all peach and nectarine types (Byrne,
the top-producing nations of peaches and 2002). Consumer preferences vary depending
nectarines worldwide were China (8,850,345 on consumption patterns, but customers prefer
tons), Italy (1,466,753 tons), Spain (1,221,698 fruits high in sugar yet low in acidity (Rossato et
tons), the United States (1,137,075 tons), Greece al., 2009). The sugar profile refers to the
(795,851 tons), and Turkiye (555,825 tons). proportion of each type of sugar in a particular
Peach and nectarine production holds a  fruit, being quite different from the total sugar
significant global position with a planted area of ~ content, that is, the sum of the four most
roughly 1.5 million hectares. Fruit quality in  significant sugars in fruit (sucrose, glucose,
peaches and nectarines is primarily influenced  fructose, and sorbitol).
by genotype. Other elements such as rootstock, The primary sugar in peach fruit is sucrose
the location of the fruit in the canopy, pruning  (Robertson et al., 1990). This disaccharide is
and thinning techniques, and the yearly climate  crucial as a fruit flavor antioxidant, sweetener,
are also known to have an impact (Fonti i  and energy source (Huberlant & Anderson,
Forcada et al., 2013). Peaches and nectarines' 2003). There are also lesser amounts of other
suitability for consumption primarily depends
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sugars, such as glucose, fructose, and sorbitol
(Moriguchi et al., 1990).

Since it is sweeter than sucrose and glucose,
fructose is a significant monosaccharide in fruit
flavor (Pangborn et al., 1963).

Furthermore, because it encourages the growth
of bifidobacteria and lactobacilli in the
gastrointestinal tract, fructose has been shown to
have positive benefits on digestive health (Muir
JG et al., 2009).

The present study aims to highlight the
qualitative indices and biochemical attributes of
14 peach cultivars and 16 nectarine cultivars to
spread the knowledge of this worldwide
consumed fruit with essential functions for
human health.

MATERIALS AND METHODS

The study was carried out in the experimental
field of the Faculty of Horticulture in Bucharest.
Both peach and nectarine cultivars were led on
two different planting systems: Vertical Axis
with 4.0 x 1.5 m (1,666 trees/ha - 1,666 axis/ha)
and Trident with 4.0 x 2.0 m (1,250 trees/ha -
3,750 axis/ha). Integrated management,
including fertilization, pest and disease
management practices, and irrigation, were used
to grow the trees. Tree branches were thinned to
the same relative fruit: foliage ratio, simulating
commercial culture.

The rootstocks were *GF677°, ’St Julien A’,
’Mirobolan29C’, and *Adesoto’.

Fruit quality is a broad notion that includes
sensory qualities (such as appearance, texture,
flavor, and aroma), nutritional value,
mechanical qualities, safety, and defects
(Crisosto & Costa, 2008). Together, these
attributes give the fruit a degree of excellence
and an economic value (Abbot, 1999).

To determine the fruit quality parameters, a
collection of 30 cultivars (peach and nectarine)
was evaluated between 2019 and 2022 for
caliber and weight, TSS (total soluble solid),
DM (dry matter), titratable acidity (TA),
fructose and glucose content, absorbance index
(IAD), and fruit flesh firmness.

For each cultivar, 2 or 3 trees were used, and ten
fruits per cultivar were sampled in analysis. All
fruits were harvested at the commercial ripe
stage, when fruits softened, had a yellow or
orange ground color (which was also
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characteristic of each cultivar), and were simple
to separate from the tree. To guarantee
consistency in maturity grade, one individual
only harvested them. Maturity dates ranged
from mid-June to mid-September, depending on
genotype. The yield (kg per tree) and total
number of fruits were recorded for each cultivar.
The average weight was estimated using these
measurements in 20 fruits in a representative
sample (Crisosto et al., 2001). The juice TSS
was measured with Kriiss DR301-95
refractometer, and data were given as °Brix.
The titratable acidity (TA) was measured in the
fresh fruit juice. The fresh juice was measured
with a pH electrode and diluted with distilled
water for titration to an end pH of 8.1 with 0.1
mol L™! NaOH according to the AOAC method
(AOAC, 2001). Data were given as g malic acid
per 100 g fresh weight (FW) since this was the
dominant organic acid in peach (Wills et al,,
1983).

Flesh firmness was determined on opposite sides
of the equator of each fruit with a penetrometer
Turoni with an 8 mm diameter probe on ten
fruits from each tree. Data averages were given
in kgf cm2 (Harker et al., 2002).

Dry matter content in a sample was determined
by weighing it before and after being incubated
at 105°C in a forced air draft oven for 24 hours.
The result was expressed as g dry weight (DW)
g ! fresh weight (FW) (Di Vaio et al., 2015).
For the descriptive statistics of the data,
Microsoft Excel 2016 and IBM SPSSv. 28.0.1.1
with a significance level of p = 0.05 were used.

RESULTS AND DISCUSSIONS

At the time of commercial harvest, high
variations existed in the values of fruit diameter
(Table 1), in peach and nectarine, being
influenced by both genotype and canopy shape;
the values obtained varied between 50-80 mm.
In nectarine, the Vertical Axis canopy imprinted
higher fruit weight values in most cultivars,
ranging between 64 g (Early Sun Grand/SJA)
and 150 g (Honey Royal/GF677). Fruit
diameters were between 55.5-68.73 mm.

Some cultivars, such as Caldessi2000/SJA_A,
Nectabelle/GF677_A, and Nectagrand4/SJA_A,
exhibited lower fruit diameter. These cultivars
tend to produce smaller and lighter fruits, which
might be preferred by consumers seeking



nectarines with smaller sizes and delicate flavor
profiles. Most of the studied nectarine cultivars
exhibited moderate diameter values ranging
from 54 to 64, representing a balanced fruit size
suitable for a wide range of consumer
preferences (Table 1).

At the peach cultivars, the Trident canopy shape
tended to lead to bigger fruits. Some cultivars,
including Royal Summer/GF677 A, Sweet
Dream/GF677_A, and Sweet Juana/GF677_A,
displayed diameter values ranging between 60
and 64, being into the category of medium-sized
fruits, catering to consumers seeking a balanced
size and taste experience (Table 1).

Several cultivars, such as Royal
Summer/GF677 T and Cardinal/M29C T,
displayed high values exceeding 65, known for
producing large and heavy fruits and being
visually appealing.

Royal Summer/GF677 cultivar had bigger fruits
than Royal Summer/Saint Julien A on both
canopy shapes. It produced more than 70% of
fruit belonging to the AA category (74-81 mm),
conforming to the retail group and supermarket
chain standards of European markets (Kader &
Mitchell, 1989).

The TSS level of peaches and nectarines showed
significant differences among cultivars ranging
from 8.00 £ 16.00°Brix (Table 1). All these TSS
values were over 8°Brix, considered the
minimum TSS established by the European
Union to market peaches and nectarines
(Commission Regulation 1861/2004). For high-
acid cultivars, consumer adoption in American
markets was highest when TSS > 10% to 1. In
contrast, for low-acid cultivars, the degree of
acceptance was at TSS 15% to 16%, above 90%
(Crisosto & Crisosto, 2005). Fruit biochemical
concentrations at maturity result from changes
produced throughout fruit growth. Previous

analyses of biochemical compound
developmental  alterations have  mainly
concentrated on  commercial  cultivars.

According to (Chapman & Horvat, 1990) and
(Chapman et al., 1991), physiological maturity
for peaches was characterized by the highest
sucrose and lowest quinic acid contents.

The results show a variation in the range of
°Brix values among the studied peach and
nectarine cultivars.

At nectarines, the Trident canopy registered
higher values than the Vertical Axis. Cultivars
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with  the highest TSA values were
Nectareine/M29C (14.293°Brix), Honey
Late/SJA (13.44°Brix), and Big Top/GF677
(13.75°Brix). The cultivars Big Bang/GF677
(8.733°Brix) and Big Fire/GF677 (9.623°Brix)
were the lowest values.

At peaches, most of the cultivars presented
similar TSS values on both planting systems, the
highest being at Sweet Henry/Adesoto and
Sweet  Juana/GF677, known for their
exceptional sweetness, making them highly
desirable for those who prefer intensely sweet
flavors.

The lowest values were Sugar Time/Adesoto
and Royal Glory/Adesoto, which may have a
milder sweetness, appealing to individuals who
prefer fruits with a less pronounced sweetness.
Royal Summer on GF677 rootstock registered
higher values for TSS than on the SJA.
According to (Moing et al., 2003), peach fruits
are typically regarded as inedible when there is
a high acid and extremely low sugar
content. Changes in  sugar and acid
concentrations during fruit maturation in P.
persica have been widely studied (Sandhu et al.,
1983; Selli & Sansavini, 1995). In lower levels,
sorbitol, a sugar alcohol, is the next most
abundant sugar in peach fruits after sucrose,
glucose, and fructose (Moriguchi et al., 1990;
Robertson et al., 1990). Malic, citric, and quinic
acids make up the majority of the acids found in
peach fruits (Sweeney et al., 1970; Wills et al.,
1983); lesser amounts of shikimic acid have
also been found (Wu et al., 2002). Since these
sugars and acids were found to have a significant
impact on fruit flavor (Sweeney et al., 1970;
Jensen, 1985; Esti et al., 1997), we searched to
identify patterns between cultivars and system
plantings that were linked to the quality of the
final fruit.

Typically, the concentration of malic acid
increased and then decreased as the fruit
developed (Ishida et al.,, 1971; Liverani &
Cangini, 1991). With fruit growth, the
concentration of quinoic acid rapidly dropped.
According to Chapman & Horvat (1990), quinic
acid was the primary acid in young fruits, but it
reduced as the fruit grew. Shikimic acid was
present in peaches in small amounts (Wills et al.,
1983), and (Wu et al., 2002) found that as the
fruit matured, the concentration dropped.
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The significant differences in several sugar traits
observed between the cultivars confirmed the
effect of sugar composition on the sensory
quality of peach fruit (Colaric et al., 2005).
Conversely, their high acidity often favored
yellow-fleshed peach and nectarine cultivars in
Europe and America. As shown, sugar and
acidity varied considerably for both white and
yellow-fleshed peaches and nectarines (Day et
al., 1997)

In the history of peach and nectarine breeding,
fruit total acidity was a quality parameter that
suffered changes in the newest cultivars.

In our collection, low acidity nectarines were
Nectabelle/GF677, Honey Late/SJA, and Big

Bang/GF677, and peaches were Royal
Summer/SJA, Red  Top/M29C, Royal
Glory/Adesoto, Sweet Ivan/GF677, Sweet

Dream/GF677, and Royal Summer/GF677.

The dry matter content in nectarines and
peaches, Trident, and Vertical Axis had similar
values to more cultivars (Table 2). At nectarines,
varied between 9.4-14.083%, these values
provide insights into the characteristics and
properties of these cultivars.

Cultivars registered the highest values.
Guerriera/SJA_T and Honey Late/SJA_T, and
the lowest by Big Bang/GF677 and
Nectagrand1/SJA.

At peaches, the highest values were at Sweet
Henry/Adesoto_ A, Sweet Juana/GF677_A,
Lucius/GF677_A, and Gladys/GF677_A.
Absorbance index (IAD) presented the maturity
level according to this parameter that was
analyzed in the fruits, most of the values being
under 0.4.

The 14 peach and 16 nectarine cultivars (2019-
2022) were grouped after the fruit traits using
hierarchical clusters (Wanpeng et al., 2017; da
Silva Torres et al., 2006).

At nectarines, five groups were formed for the

basic parameters (a) Big Fire/GF677 T,
Caldessi  2000/SJA_t, Nectagrandl/SJA T,
Maria  Anna/SJA T, Nectareine/M29C A,

Nectarine/M29C t, Stark Red Gold/SJA T,
Guerriera/SJA_T, and Honey Royal/GF677 T,
(b) Nectaross/SJA_A, Stark Red Gold/SJA A,
Honey Late/SJA T, Nectagrand4/SJA T, Big
Top GF677_A, Honey Late/SJIA A, Big
Bang/GF677_A, Nectagrand4/SJA A,
Nectabelle/GF677 _T; (c) Big Top/GF677 T,
Nectaross/SJA_T, Big Bang/GF677_T; (d) Big
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Fire/GF677_A, Early Sun Grand/SJA_A,
Caldessi 2000/SJA_A, Nectabelle/SJA_A, and
Nectagrand1/SJA_A; (e) Maria Anna/SJA_A,
Honey Royal/GF677/A, Early Sun
Grand/SJA_T, and Guerriera/SJA_A (Figure 1).
Nectareine/M29C and  Nectagrand4/SJA
presented a similar profile in both planting
systems, while the others differed.
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Figure 1. Nectarine cultivars grouped by fruit quality
parameters

At peach, four groups were presented (a) Sweet
Dream/GF677 A, Royal Glory/Adesoto A,
Royal Jim/Adesoto T, Sweet Juana/GF677 T,
Lucius/GF677 A, Red Top/M29C, Royal
Majestic/Adesoto_T, Royal Jim/Adesoto A,
Royal Glory/Adesoto T, Sweet Ivan/GF677 T,
Sweet Juana/GF677_A, and Royal
Summer/SJA_A; (b) Royal Summer/SJA T,
Sweet Ivan/GF677_A, Gladys/GF677 A, and
Nabby/GF677_A; (¢) Red Top/M29C T, and
Springbelle/M29C; (d) Sweet
Henry/Adesoto T, Sweet Henry/Adesoto A,
Gladys/GF677_T, Lucius/GF677_T,
Cardinal/M29C T, Nabby/GF677 T, Sweet
dream/GF677 T, and Sugar Time/Adesoto A;
(e) Royal Majestic/Adesoto_A.

Royal Jim/Adesoto, Royal Glory/Adesoto,
Sweet Juana/GF677, and Sweet Henry/Adesoto
presented the same profile in both planting
systems (Figure 2).
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Figure 2. Peach cultivars grouped by fruit quality
parameters

CONCLUSIONS

The caliber values from moderate-sized fruits
suitable for various uses to larger-sized fruits
with visually appealing characteristics, growers
and consumers have a wide range of options to
select from based on their preferences. The
values were between 50-80 mm. Royal
Summer/GF677 has bigger fruits than Royal
Summer/Saint Julien A on both canopy shapes.
Trident has bigger fruits than Vertical Axis at
peach.

For total soluble solids (°Brix), the values
ranged between 8-15°Brix, highlighting a wide
range of sweetness levels when cultivars
exhibiting exceptional sweetness are highly
appreciated. Cultivars with moderate sugar
content and suitable performance could balance
flavor and tree management. Further research
can explore additional sensory attributes and
evaluate the performance of different canopy
shapes to optimize fruit production and enhance
consumer satisfaction.

Dry matter content varied between 7-15%. The
titratable acidity content recorded higher values
on the Trident canopy in some cultivars. It is
important to note that taste preferences can vary
among individuals, and some may prefer fruits
with higher or lower acidity levels based on
personal preferences. Other factors, such as
sweetness, aroma, texture, and overall fruit
quality, also contribute to the appreciation of a
cultivar.
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When evaluating the characteristics and
properties of these cultivars, it is crucial to
consider a combination of factors, including
titratable acidity, dry matter concentration, fruit
size, and adaptability to specific growing
conditions, to determine their overall
desirability and suitability for different uses.
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