E% AIMS Agriculture and Food, 4(3): 658-671.
AIMS DOI: 10.3934/agrfood.2019.3.658

%E Received: 08 March 2019

Accepted: 25 June 2019
Published: 07 August 2019

http://www.aimspress.com/journal/agriculture

Research article

Comparative study of some fruit quality characteristics of two

of Annona cherimola Mill. grown in southern Italy

Gullo Gregorio*, Dattola Antonio and Zappia Rocco

Dept. AG.R.A.R.ILA., Mediterranean University of Reggio Calabria, Loc. Feo di Vito, 89124
Reggio Calabria, Italy, UE.

* Correspondence: Email: ggullo@unirc.it; Tel: +3909651694248; Fax: +3909651694248.

Abstract: This work aimed to analyse the differences between fruits obtained by different harvest
dates in two cultivars Annona cherimola (Fino de Jete and Campas) planted in Southern Italy. The
fruits selected at the fruit-set time were harvested when 1500 Degree Day were accumulated. Fruits
were sampled from October to December when 1500 Growing Degree Days (DD) were accumulated
from fruit-set. Fruit fresh weight and skin colour were measured at harvest and after storage. The
following parameters were also measured: Fruit shape, pulp colour, pulp firmness, number of seeds,
total soluble solids, titratable acidity, ascorbic acid, total polyphenol content, total antioxidant
capacity and fruit dry weight. An MFA was carried out. In the first phase of the MFA, a PCA was
performed for each group of quantitative variables (PPCA). Then, the variables were divided into
five groups: Carpological (CR), colourimetric (CL), maturation index (MI), nutraceutical (NU), and
Environmental (Env). All relations between the variables and the formation of the factors were
affected. The multifactorial factor analysis has allowed evaluating the role that the different groups
of variables, taken into consideration, have in defining the time harvest. In order to have fruits of
regular shape and size, the harvest must be carried out within the last ten days of October, involving
the pollinated flower within the third week of June. About the size and regularity of the fruit, from
the third week of June, it appears to be borderline, as the fruits are smaller in size, with fewer seeds,
but still, guarantee size and shape that falls within the quality standards of the Annona cherimola.
Between the two cultivars, Fino de Jete cultivar is more sensitive to temperature increases during the
pollination period than the Campas cultivar.
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1. Introduction

The genus Annona belongs to the family of the Annonaceae, a botanical family that includes
more than 129 genera and 2000 species, many of which are cultivated in tropical and subtropical
America [1]. The Annona cherimola Mill. species is originated in the valleys of the Andes,
between Pertiand Ecuador, and is known and used as food already from 1200 BC from the Inca
tribe [2]. The name seems to derive from the Peruvian word chirimuya, whose meaning is cold
seeds [3].

This species arrived in Europe in 1714 and Italy in 1827 in the city of Palermo [4]. From here, it
reached the coasts of the province of Reggio Calabria in 1827 by G. Teneo, director of the Botanical
Garden of Palermo [5]. Here, it is still cultivated for specific and favourable pedoclimatic conditions
of this province [6] although on the limited extent (about 30 ha) [7] and often as subsidiary
cultivation. The good production capacity in the coastal area of Calabria is due to somefundamental
factors: the presence of the small-sized pollutants, optimal atmospheric humidity (70-80%), and
optimal temperature (20-30 °C) during flowering and pollination [8-12].

The phenological phase of flowering generally extends from the first ten days of April to the
third decade of August.

The fruit, botanically a syncarp, is climacteric and the harvesting period is established by the
colour of the peel, which turns from dark green to light-yellowish green, near physiological
maturity [13-15]. The best quality characteristics the fruit reaches after having accumulated 1470
DD (Growing Degree Days) [16]. The ripening process takes place during the climacteric respiration
and the ripening proceeds very quickly after harvesting [17,18]. It is reported that peak climacteric
respiration is reached after 4-5 days of collection [19], while a second peak ten days after harvesting
during which the fruit softens and develops the characteristic aromatic profiles [20]. When ripe, the
fruits can reach high concentrations of soluble sugars (14-15%) and moderate levels of titratable
acidity (0.4-0.7%). Good are the concentrations of both ascorbic acid (45-60 mg/100 g) and
potassium (250-500 mg/100 g of edible portion).

This work aimed to compare the quality of two cultivars of Annona cherimola (Cherimoya)
cultivated in Calabria, Southern Italy, and also evaluate the harvest period to which it corresponds
the better quality fruit.

2. Materials and methods
2.1. The orchard

The orchard of Annona cherimola cv Fino de Jete and Campas, respectively ‘impressa’ and
‘umbonate’ type [21,22], grafted on seedling rootstocks, was planted in Reggio Calabria, Italy,
(latitude, 38°11°12°” N; longitude, 15°41°23°” E), in 1994 with a North-South plant orientation in a deep
sandy soil [sand 60.55%, clay 19.32%), pH = 6.86 *+0.14, medium organic matter content 1.18% =+
0.08, electrical conductivity 0.17 +0.01 mS/cm, bulk density 1.29 g/cm® +0.02, Cation Exchange
Capacity 13.88 meg/100 g £0.72].

Trees were spaced 5 < 5m apart, and the orchard was managed using the standard integrated
pest management system and stable drip irrigation and fertilisation system.
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2.2. The experiment layout

The experiment was carried out during two years (2017 and 2018). Flowers were hand
pollinated from the first decade of April to the end of August when the stigma was receptive, and the
flower was fully open. Fruit-set ranged from 95% to 100% of pollinated flowers.

2.3. Fruit samples

Six fruit-set dates were weekly selected from the first week of June to the second week of July.
The fruit was harvested when 1500 Degree Days (DD) were accumulated from the fruit-set date at
harvest time [16]. The DD parameter was calculated according to [23] using a base temperature of
12 °C. According to this, fruit sampling started in the second week of October until the second week
of December (Table 1). Each year, fruits were selected at fruit set time, and their development was
measured from fruit-set to harvest. For each fruit-set date and each cultivar, 108 fruits were
selected [6 replicates (fruits) > 6 treatment (fruit-set date) > 3 blocks (each tree was considered a
single block)]. For each sampling, the fruits were used for measurements and analysis both harvest
time (50%) and after storage (the remained 50%).

Table 1. Harvest time effected when the fruit had accumulated 1500 Degree Days from fruit-set date.

Fruit set date Harvest date

2sn week June 2sn week October
3rd week June 4th week October
4th week June 1st week November
1st week July 4th week November
2sn week July 2sn week December

2.4. Fruit measurements

Fresh weight (FW) was determined immediately after harvest at each sampling date and after
storage for 4 d at 20 °C, using an electronic balance (Mettler-Toledo MgbH, Grelfensee,
Switzerland). At the end of the storage period, fruit weight loss (FWL) was calculated as the
difference between fresh weight measured after and before storage and expressed as a percentage on
a fresh weight basis. The polar and equatorial diameter at the maximum width was measured (in
millimetres). At each harvest time, fruit shape was determined as fruit height to diameter (H/D) ratio
and as symmetry: Percentage distribution on longitudinal face of the fruit of two parts separated
by ideal and perpendicular central plane to the longitudinal section. Therefore a digital image
processing software (Adobe Photoshop CS6 Extended, 2012) and the analysis tool allowed
determining the area of the cross-section, which has been expressed in cm?[24]. The scale adopted
by ranging from 1 (irregular) to 5 (regular), was used to measure fruit symmetry index [25].

2.5. Colour determination

Skin and pulp colour were also measured at harvest and ripening, for each sampling, in terms of
CIELAB (L*, a*, b*) and HSL (L*, Chroma, “Hue). To evaluate CIELab coordinates, we used a
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portable spectrophotometer (CM 700d, Konica Minolta, Tokyo, Japan) with a D65 illuminant,
previously calibrated with a white ceramic tile. Chroma value was calculated as [(a*? + b*?)*?] and
represents the hypotenuse of a right triangle created by joining points (0,0), (a*, b*) and (a*,
0); Hue value was calculated as [(arctan (b*/a*)]; it is defined as the angle between the hypotenuse
and 0 on the* axis [26].

2.6 Fruit analysis

At harvest and after storage, fruits were analysed to determine firmness (kg €m?) using an
8-mm-diameter penetrometer with a metal point (PCE 100, Padova, Italy), total soluble solids (TSS),
using a handheld digital refractometer (PR-1, Atago, Japan) and titratable acidity, using 10 mL
Annona juice diluted with distilled water (1:1) and titrated to pH 8.2 with 0.1 N NaOH (mEq.
NaOH/100 g. fresh fruit). The determined values were expressed in mg of malic acid/100 mL of
juice. After these evaluations, the number of seeds counted, and the seed index was calculated as the
number of seeds per 100 g of fresh weight of the fruit [27]. Ascorbic acid (AA) content in Annona juices
was estimated by the volumetric method, using the procedure based on the reduction of the dye
2.6-dichlorophenol-indophenol (DIP) by the AA. Annona fresh tissue (3 g) was mixed with 20 mL (3%)
metaphosphoric acid and homogenized. Ascorbic acid was determined by titration of 15 mL filtrated
juices by DIP containing bicarbonate sodium. The measures were expressed as mg of ascorbic
acid/100 g FW.

2.7. Experimental layout and statistical analysis

The experiment was set up in a randomised block design, with three randomised blocks
made of 3 single tree replicates per treatments (six fruit-set dates) in each block. All the data were
analysed using ANOVA to determine the significance of differences between cultivar which
consisted of harvest time. Differences were calculated according to the Tukey’s test being considered
significant at p < 0.05.

Successively, MFA was performed in two stages, and all parameters to observation were
aggregated in five groups: Carpological (CR), colourimetric (CL), maturation index (Ml),
nutraceutical (NU), and Environmental (ENV). Initially, partial principal components analysis (PPCA)
for the groups of variables, ending with the MFA global analysis [28]. Finally, the Agglomerative
Hierarchical Clustering (AHC) was added.

3. Results and discussion

The first objective was to verify the differences in the fruit of the two cultivars. Leaving
aside morphological differences that lead to classify the two cultivars as impressa or umbonata
type [17], the other biometric and chemical parameters of fruits of the Campas and Fino De Jete
were compared at harvest and the end of shelf-life.

No significant differences were observed among the two cultivars for many parameters of CR
group as polar and transversal diameter, fresh weight of whole fruit, weight peel and pulp, H/D ratio,
seeds number and shape fruit (Table 2). A loss weight of 7% for the fruit of Fino De Jete and 10 %
for Campas was recorded after storage (Table 2).

AIMS Agriculture and Food Volume 4, Issue 3, 658-671.



662

Table 2. ANOVA of individual variables in the variable groups.

Variables Groups Campas Fino de Jete
Weight H (grams) 370.00ns 359.72
Weight PH (grams) 344.43ns 324.91
Polar Diameter (mm) 86.86ns 82.85
Equatorial Diameter (mm) 90.85ns 87.94
H/D CR 0.96ns 0.95
Peel Weight (grams) 40.83ns 34.85
Pulp Weight (grams) 300.16ns 306.15
N “seeds 29.64ns 38.07
Seeds Weight (grams) 14.85ns 19.88
Peel Chroma H 33.34ns 32.07
Peel Chroma PH 30.90b 29.81a
Peel Hue H 103.33b 101.29%
Peel Hue PH cL 100.53 99.85
Pulp Chroma H 15.64b 14.90a
Pulp Chroma PH 17.12ns 16.50
Pulp Hue H 91.16b 89.76a
Pulp Hue PH 91.39%b 89.91a
Hardness (Kg/cm?) H 9.71a 14.13b
Hardness (Kg/cm?) PH 1.07ns 1.30
TSS (Brix) H 11.85b 7.94a
TSS (Brix) PH MI 21.85a 23.63b
TA (g/L)H 2.59b 1.89a
TAPH 4.40ns 3.75
TSS/ITAH 4.58b 4.21a
TSS/ITAPH 4.98ns 6.31
Ascorbic acid (mg/100 mL) H NU 21.68a 28.84b
Ascorbic acid (mg/100 mL) PH 10.43ns 14.02

Note: Mean values followed by the same letter in the same line do not differ in the Tukey test at p < 0.05.

The pulp of the Fino de Jete fruit was 45% harder than Campas at harvest (Table 2). Many
authors have pointed out that cherimoya softening during postharvest is related to the increase of
the activities of PG, PME, endoglucanases and genes related to endotransglycosylases and
expansins [29-31]. Therefore, the cell walls were degraded [32] more speed in Fino de Jete fruit
compared, and no difference was observed between the firmness of the pulp of two cultivars in the
comparison, after shelf-life (Table 2). Concerning colour parameters, the hue angle of peel and pulp
was higher in Campas in comparison to the other cultivar, but the differences were not significant
after storage. The Chroma was also significantly higher in peel (at harvest) and pulp (after storage) in
the fruit of Campas in comparison to Fino De Jete.

About the parameters of the MI group, the pulp of the fruit of Fino de Jete was 45% harder than
Campas before storage, but this difference both two cultivars disappeared at the end of shelf-life.

Titratable acidity (TA) also varied significantly among the cultivars (Table 2). It was 40%
higher in the fruit of Campas in comparison to Fino de Jete. After storage, the TA increased by 44%
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and 123% higher in the fruit of Campas and Fino de Jete, respectively, in comparison to immature
fruit. The increase in acidity can be ascribed to the production of organic acids during ripening of
cherimoya [33].

Finally, no differences between Campas and Fino the Jete were observed at the end of
storage (Table 2).

In our experiment, Total Soluble Solids (TSS) ranged from 7.94 to 23.63 Brix (Table 2). It
was 32% higher in Campas fruit than in Fino de Jete, at the harvest time. From harvest to the end of
shelf life, the increase of TSS was higher in the fruit of Fino de Jete than that Campas (Table 2). This
increase is a consequence of starch degradation [32,34]. At the end of the shelf-life, the final TSS
was significantly lower in Campas than in Fino de Jete. [35] reported that the increase of TA and
TSS during shelf-life occurs around the first peak of CO; respiration as a result of glycolysis induced
by the fruit detached from the tree [36]. The SST/TA ratio was 14% lower in Fino de Jete than
Campas at harvest, whereas no significant difference was observed after storage (Table 2).

About the parameters of NU group (Total Polyphenols Content, Ascorbic Acid, and Total
Antioxidant Capacity), their content in the fruit, decreased from the harvested time to the end of
storage, for both cultivars. All NU values were significantly higher in Campas in comparison to Fino
de Jete fruit at the harvested time, but the differences disappeared during shelf life (Table 2).

After, the MFA was carried to reach the second object of this research: evaluate, for each
cultivar, when the fruit reaches the better quality in the long harvesting period of cherimoya.

In the first phase of the MFA, a PCA was performed for each group of quantitative
variables (PPCA). Furthermore, the variables were divided into five groups: Carpological (CR),
colourimetric (CL), maturation index (MI), nutraceutical (NU), and Environmental (ENV).

All variables of the MFA are projected in the plane of F1 and F2 (Figure 1a) and F3 and
F4 (Figure 1b). In this way, we can analyse the relationships between variables and the formation
of factors.

Factors F1 and F2 of the MFA accumulated 29.23% and 25.53% of the variance,
respectively, (Figure 1a), whereas F3 and F4 factors represented 13.23% and 10.61% of the
variability, respectively (Figure 1b). All four factors had totalled 78.42% of the initial variability.

In particular, all CR variables, one CL variable (Hue epicarp), one IM variable (TA), and two
Env variables (TD, TM) participate in the formation of F1 factor. Whereas the other two CL
variables (Hue pulp and Chroma pulp), one IM variable (PH), and all NU variables contributed to the
formation of F2 factor. The last variable of IM group participates to the construction of F3, whereas
the last variables of CL (Chroma epicarp), and Env (UR) to the formation of F4 factor (Table 3).

The results of the MFA can be explained by the positioning of the relative parameters
concerning the centroid (Figure 2). The centroid represents the resulting coordinates of the MFA.
The points connected to the centroid represent the coordinates of the projections formed by the
PPCA (Figure 2). The closer these PPCA projections are to the centroid, the greater the affinity
between the descriptions obtained from the PPCA and the MFA [28].

The squared cosines and contribution of the groups of variables of the PPCA in the formation of the
MFA factors are reported in Tables 4 and 5. With regard to F1 and F2 Factors, the CR had the highest
contribution to the formation of F1 (31.89%), followed by IM (20.64%), and ENV (27.10%), whereas
CL (39.41%), and NU (23.11%) had the greatest contribution to the formation of F2 (Table 5; Figure 3).

The map of the partial axes (Figure 4), shows the relationship among the factors generated
during PPCA and the MFA factors (Figure 4; Table 6).
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Table 3. Correlations between variables and factors.

Variable F1 F2 F3 F4
Weight 0.653 0.516 —0.388 0.219
Polar diameter 0.779 0.381 —0.405 0.171
Equatorial diameter 0.525 0.186 —0.538 0.177
H/D 0.654 —0.466 0.318 0.149
Simmetry 0.937 0.212 —-0.075 0.063
Peel_Chroma 0.012 0.005 —-0.609 —-0.430
Peel_Hue 0.588 —0.347 —-0.216 —-0.115
Pulp_Chroma 0.171 0.855 0.169 —0.245
Pulp_Hue 0.439 0.819 —-0.283 0.004
Firmness 0.541 —-0.275 0.669 0.027
TSS 0.470 0.113 0.237 0.720
pH —-0.301 0.585 0.194 —0.548
TA 0.571 —-0.492 —0.296 —0.202
SST/TA —0.423 0.394 0.379 0.430
Ascorbic acid 0.531 -0.612 0.071 -0.291
TAC 0.202 —-0.697 0.297 —0.272
TPC 0.434 —-0.707 0.153 —0.238
UR 0.033 0.511 0.536 —-0.572
TD —-0.888 —-0.305 -0.243 0.097
TN —-0.847 -0.337 —-0.368 0.096

Table 4. Cosine (Cos?) values of the groups for the formation of F1, F2, F3 and F4 of the MFA..

F1 F2 F3 F4
CR 0.842 0.062 0.062 0.002
CL 0.096 0.691 0.082 0.020
IM 0.300 0.167 0.145 0.266
NU 0.100 0.714 0.005 0.018
Env 0.794 0.077 0.081 0.042

Table 5. Contribution (%) of the groups for the formation of F1, F2, F3 and F4 of the MFA.

F1 F2 F3 F4
CR 31.89 9.97 19.18 4.52
CL 12.75 39.41 26.07 15.94
IM 20.64 17.77 31.72 53.57
NU 7.51 23.11 3.80 8.74
Env 27.21 9.74 19.23 17.23

Indeed, CR-F1, IM-F1, and ENV-F1 participated in the formation of F1, whereas CR-F2,
CL-F2, and NU-1 contributed to the construction of F2 (Figure 4; Table 6). Finally, CL-F2 and
IM-F2 participated in the construction of F3 and F4 factors, respectively (Figure 4; Table 6).

AIMS Agriculture and Food
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Table 6. Correlations (partial axes).

F1 F2 F3 F4
CR.F1 0.835 0.302 —0.342 0.184
CR.F2 0.445 —0.522 0.512 0.021
CR.F3 —0.136 —0.483 —0.165 0.163
CR.F4 0.111 —0.234 —0.205 —-0.325
CR.F5 —0.109 —0.074 —0.522 -0.214
CL.F1 0.244 0.882 —-0.115 —0.168
CL.F2 0.444 —0.257 —0.578 —0.323
CL.F3 —0.518 —0.057 —0.286 —0.227
CL.F4 —-0.218 —0.045 0.600 —0.516
IM.F1 0.610 —0.573 —0.178 —0.087
IM.F2 0.328 —0.042 0.387 0.748
IM.F3 0.236 0.129 0.738 —0.350
IM.F4 0.435 0.526 —0.194 —0.012
IM.F5 —-0.211 —0.015 0.001 —0.267
NU.F1 0.401 —0.692 0.178 -0.274
NU.F2 —0.577 —0.158 0.408 0.012
NU.F3 0.145 —0.408 —-0.122 0.616
Env.F1 —0.731 —0.418 —0.413 0.249
Env.F2 —0.636 0.310 0.353 —0.548
Env.F3 0.095 —0.049 —0.541 —0.181
Variables (axes F1 and F2: 54,58 %) Variables (axes F3 and F4: 23,84 %)

F2 (25,35 %)
=

e
>

*CR oCL 1M o NU «EnvF] (29,23 %)

-1 075 05 025 0 025 05 073 1

Equatorial...

1 0,75 05 0,25 0 025 05 0,75

®#CR ®CL ®=IM ®NU ®Env

F3 (13,23 %)

1

Figure 1. Representation of the projections of the variables for the MFA in the F1/F2 (a)

and F3/F4 (b) axes.
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Coordinates of the projected points (axes F1 and F2: 54,58 %)

CPe.CL

F2 (25,35 %)

F1(29.23 %)

Figure 2. Coordinates of the projected points of the groups of variables in the F1 and F2
axes of the MFA.
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Figure 3. Projection of the groups of variables on the factorial plane formed by F1 and
F2 of the MFA.
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Partial axes (axes F1 and F2: 54,58 %0)
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Figure 4. Representation of the projections of the partial axes in the F1 and F2 axes.

CR-F1 is positively correlated both with CL-F2 that with IM-F1, and is negatively correlated
with NU-F2 and ENV-F2 (min and max temperature during pollination). The CF-R2 is correlated
with IM-F1 and IM-F3(Figure 4; Table 6).

There is a significant correlation between CL-F1 and IM-F4. Therefore, to an increase of
the Hue angle of the epicarp (CL-F1), corresponds an increase of the RSR (IM-F4) and a
decrease of the nutraceutical parameters ascorbic acid, Polyphenol Content, Total Antioxidant
Capacity (NU-F1) (Figure 4; Table 6).

IM-F1 is positively correlated with CR-F1 and CR-F2 and negatively correlated with
ENV-F2 (Figure 4; Table 6).

Therefore, to an increase of the temperatures, maximum and minimum, during the period of the
pollination (Env-F2) corresponds a reduction of the fresh weight, of the size, of the shape regularity
and the ratio H/D of the fruit. The partial axis NU-F2 (CAT, TPC, AA) was also negatively correlated
with IM-F4 (TSS). Finally, a negative correlation was found between IM-F1 (titratable acidity),
NU-F2 (nutraceutical parameters) and temperature at the time of pollination (Table 5; Figure 4).

Analysing Figure 5, it is possible to observe how the fruits of the ‘Campas’ and ‘Fino De Jete’ cv,
harvested in mid-October (CP1; FJ1), contribute, mainly, to the factor F2 (Table 7).

It is possible to see that centroids are placed in the upper quadrant, the fruits will be
characterized by a higher Hue value of the epicarp, lower nutraceutical values, a higher Brix;
however, these parameters ranged in the quality standard for cherimoya. In the next harvested dates,
the fruit becomes more irregular. The cause must be sought in the fact that for these fruits,
pollination took place in thermal conditions less favourable to pollination with increasing of summer
hot. Then, fewer ovules were fertilised [37].
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Figure 5. Projection of the data post-harvest on the factorial plane formed by F1/F2 (a)
and F3/F4 (b) of the MFA.

Table 7. Contributions (%) of the observations.

Observation F1 F2 F3 Fa

FJ1 1.4264 24.6519 10.6608 1.6947
CP1 3.5847 37.4664 4.0173 6.37
FJ2 20.9764 28.881 4.317 6.1572
CP2 9.3077 3.4193 5.3668 0.9351
FJ3 1.0722 0.3778 3.8035 20.2226
CP3 3.8025 0.0965 16.6973 12.9468
FJa 3.4633 0.4797 1.474 22.9039
CP4 2.4528 2.7639 35.4191 3.239
FJ5 34.6039 0.3275 17.9023 1.2543
CP5 19.31 1.536 0.342 24.2763

The fruits of the Campas of the third and fourth harvest dates (CP3 and CP4) and those of the
Fino De Jete of the third harvest date (FJ3) were almost close together, grouped around to the origin

of the four

axes.

However, the fruits of the Campas to have a better size and nutraceutical parameters than those
of the Fino de Jete. This last was smaller, more irregular and less rich in nutraceuticals (but with a
tendency to increase the RSR), as confirmed by their coordinate. This situation becomes more
accentuated in the last harvest date (Figures 5 and 6).
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Figure 6. Cluster analysis: Dendrogram from agglomerative hierarchical clustering (AHC)
between two annona fruit cultivars and five harvest dates.

4. Conclusions

This experiment gives useful indications on the behaviour of this two cultivar of Annona
cherimola, one of the impressa type (Fino de Jete) and one of the umbonate type (Campas), for a
southern Italy environment. These results are very important for this environment where the
traditional niche cultivation must be replaced by competitive industrial cultivation to meet an
ever-increasing demand from the Annona market.

Overall, the fruits of the two cultivars, different morphological, showed very similar quality
characteristics. Indeed, it has not been possible to find differences for quality parameters considering
the average value of the fruit of the five samplings.

Therefore, this experiment has shown as the MFA is optimal to define the harvest time to which
it corresponds the better quality of fruit.

In order to have fruits of regular shape and size, the harvest must be carried out within the third
ten days of October, involving the pollinated fruits within the third week of June.

The fruit appears to be borderline about the size and her regular shape, from the first week of
November. Successively, the fruit appears more irregular, smaller and with fewer seeds. This aspect
is attributable to less favourable pollinated conditions. Between the two cultivars, Fino de Jete cultivar
seems more sensitive to temperature increases during the pollination period than the Campas cultivar.

The fruit of the second harvesting period is more acidic and less sweet, and, therefore,
organoleptic more pleasant, than those of the first harvesting period (second week of October).
Furthermore, it has the highest nutraceutical properties. Therefore, it can be confirmed that the fruits
that can reconcile well the carpological, organoleptic and nutraceutical aspects are those harvested
during the third decade of October, for both cultivars.
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