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Figure 3.The effect of the applied treatments on the tetdlible solid%Brix)

The study showed that DW also differed was observed with increasing doses of
depending on the genetic characteristics of th&Biohumus. In the case of manure
cultivar. Analogous to TSS, DW was higher in administration, the increase of this biochemical
the cultivar 'ldared'. The percentage of DW wasquality indicator was insignificant. The autumn
generally higher in V3 (Biohumus0.7 L/ha)  variety 'ldared’, on the other hand, had a higher
and V4 (Biohumus 0.9 L/ha) variants. The DW in the case of the variant fertilized with
behavior of the summer variety 'Romusagls  manure 20 t/ha (Figure 4). In conclusion, to
different from the behavior of the autumn increase this quality indicator, the root
varieties following the administered fertilizers. administration of Biohumus fertilizer in doses
In this variety, an increase in DW dynamics greater than 0.5 L/ha is recommended.

Figure 4.The effect of the applied treatments onftital dry weight content (%)

Titratable acidity (TA%) of fruits and acidity in the three varieties studied, we
vegetables depends on several factorsemphasize the followg (Figure 5):- The
including genotypic differences, climatic varieties 'ldaredand 'Romus 3'recorded a
conditions before harvest, as well as cultivationhigher content of malic acid in the fruits. The
technologies (Lee & Kader, 2000). It is known biosynthesis of organic acids was significantly
that in colder areas or during periods of heavyinfluenced by genetic characteristics. In the
precipitation, TA values become higher 'Idared'variety, there was a slight decrease in
(Gherghi et al., 1986). AT with the increase in the doses of applied
The dynamics of TSS accumulation in appleorganic fertilizers. However, on the average of
fruits was identical to that of DW. Testing the the variants, the highest values of the content of
influence of the experimental factors organic acids were found in the V3 variant
(fertilization variant and variety) on fruit (Biohumus 0.7L/ ha) followed by variant V5
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(manure 20 t/ha). A possible increase of this
quality indicator in some apple varieties was

also reported by Ilie et al. (2017) in organic
crops.

Total acidity (%)

Duncan test (p<0.05)

a

0,70

b

a

0,60
0,50
0,40
0,30
0,20
0,10

a

b

0,00
Golden
Delicious

Idared

V1 EVZ mV3

Romus 3 Average of

variants

V4 V5

Figure 5. The effect of the applied treatments on the content of organic acids in fruits

In apples, sugars determine the organoleptic
quality, especially the taste. Giindogdu (2019)
reported that climatic conditions and culture
and rootstock technologies can influence the
level of biochemical compounds such as sugar,
phenolic compounds and organic acids in fruits.
The total sugar content varied between 6.01%
('Romus 3' V1) and 12.42% ('Golden
Delicious' - V5). The 'Golden Delicious' variety
had the highest sugar content, significantly
higher than the other two varieties tested. The
analysis of variance (Anova) showed a

significant effect determined by the cultivar of
94.1% and of the treatments applied by 97.2%
on the sugar content of the fruits of the studied
apple cultivars.

In the summer variety '/Romus 3' (Figure 6), the
maximum sugar content was obtained in the
case of variant 4 (Biohumus 0.9 1/ha) and in the
autumn varieties in the variant consisting of 20
t/ha of manure (V5). In addition to the quality
of taste, the level of sugary substances in
merestabiles also determines their caloric
value.
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Figure 6. The effect of the applied treatments on the total sugar content of the fruits (%)

A negative interdependence between vitamin C
content and nitrogen fertilizer rates supplied
has often been reported (Weston & Barth, 1997
and Lee & Kader, 2000). And in the present
experiment, the concentration of vitamin C in
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apples decreases with the increase in the dose
of applied fertilizers (Figure 7). The minimum
concentration of vitamin C was obtained after
fertilization with manure (V5).
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Figure 7. The effect of the applied treatments on the vitamin C content of the fruits (mg/100 g FW)

Phenolic compounds can contribute to the
aroma of horticultural products and can be
responsible for the sweet, bitter, pungent or
astringent taste of fruits. Simple (volatile)
phenols have a special role in establishing
aroma (Tomas-Barberan & Espin, 2001). The
results for TPH in the fruit of the apple
cultivars analyzed varied between 1076.81 mg
GAE/kg FW ('Idared' - V4) and 2230.44 mg
GAE/kg FW ('Romus 3' - V3). Valavanidis et
al. (2009) showed concentrations ranging from
800-1960 (mg GAE/ kg FW). Higher values

were reported by Imeh and Khochar (2002), in
the range of 3000-5350 (mg GAEkg FW). The
influence of applied fertilizer rates on fruit TPH
was inconsistent. The data from the specialized
literature, most of the time, were inconclusive
Young, et al. (2005). According to Rosa et al.
(2007), an explanation of the influence of
culture technology on the biosynthesis of
secondary metabolites in fruits is difficult due
to the multitude of factors that affect their
concentration.
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Figure 8. The effect of the applied treatments on the total poliphenols content of the fruits (mg GAE/kg FW)

Following the results obtained in the tests
performed on the fruits of the three apple
varieties analyzed regarding the quality
parameters, some positive or negative,
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statistically significant interdependencies were
obtained between most of the studied indicators
(Table 3).



Table 3. Correlation between the values of the quality indicators studied in the fruits of the 'Romus 3', 'Idared' and
'Golden Delicious' apple cultivars fertilized with organic products.

Mass of Firmness TSS Total Vitamin C TPH (mg
the fruit (g) | (HPE units) (%0Brix) DW (%) TA (%) sugar (%) | (mg/100g FW) GAE/kg FW)
Mass of the fruit
(@
Firmness (HFE
units) -0,051
TSS (%BriY) 0,376(*) 0,138
DW (%) 0,537(**) 0,263 0,7800**)
TA (%) 0,316(*) -0,308(%) 0,275 0,121
LIRS, 0.333¢) 0453| 03220 | 0432¢%)
Vitamin C
(mg/100g FW) -0,086 | -0,526(*) -0,218 -0,388(*)
e 0522%)| 042607 | 0160 | -0413() 0358(")
i 5 significantatthe 0.01 level (2-tailed).

WQE\II%M
* Correlatign is significant atthe 0.05 level (2-tailed).

The obtained data demonstrated a positive
linear  correlation, distinctly  significant,
between the fruit weight of the analyzed
cultivars and TSS (r = 0.376), between fruit
weight and DW content (r = 0.537) and a
negative linear interdependence between fruit
weight and TPH content (r = -0.522).

A negative linear relationship was also
obtained between fruit firmness and ascorbic
acid level (r=-0.526), between fruit firmness
and TPH concentration (r = -0.426; p<0.01).
The relationship between TSS and DW was
positive, distinctly significant, with a high
intensity (r = 0.780).

The correlation between DW level and total
sugar content was positive, distinctly
significant (r = 0.432) and the relationship
between DW and vitamin C or TPH content
was linearly negative (r =-0.388 or r =-0.413).

CONCLUSIONS

Physical quality parameters (fruit weight and
firmness) indicated variations determined by
genetic diversity. The applied treatments did
not significantly influence the firmness of the
fruits.

The fruit weight of the three apple cultivars
analyzed improved with the increase in the
doses of fertilizers supplied.

It was observed that the level of organic
compounds in the fruits of the studied apple
varieties depends mainly on the genetic
characteristics of the cultivar and the nature and
doses of fertilizers administered.
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The provision of organic products in apple
crops influences the taste of the fruit (it
improves the level of carbohydrate compounds
and influences the biosynthesis of organic
acids). A negative influence on the biosynthesis
of ascorbic acid determined by increasing the
doses of administered fertilizers was noted.
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