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Abstract
The primary goal of economical vegetable production is to
achieve a satisfactory yield. Nowadays, however, the
production of high-quality products with a high quality and
healthy food components is becoming an equally important
aspect.Achieving high vitamin and mineral element content in
vegetables belong to these expectations. In our present
research we studied the effect of a phosphite containing foliar
fertilizer in three different doses on the dry matter and vitamin C
content of forced sweet pepper and tomato, in two different
growing seasons.

1 Introduction
The goal of vegetable production nowadays is not only the increase of the yield, but to grow
healthy foods. Environmentally conscious plant nutrition contributes to this goal greatly. The aim of
farmers is to grow plants in environmentally friendly circumstances and the lowering of chemicals
use.
Demand for functional foods is increasing so farmers are forced to produce vegetables having
beneficial effects on health conditions of the consumers, rather when these foods are consumed
regularly Sweet pepper is an expert source of vitamin C and other vitamins, carotenoids, minerals
and carbohydrates [3,11]. Vitamin C is a strong antioxidant molecule and immune system
strengthening agent. It supports the effect of other antioxidants such as vitamin E and carotenoids
[14]. The consumption of sweet pepper and tomato is possible in whole the year nowadays, as in
addition to field cultivation, they can also be efficiently grown in forced hydro culture. Sweet pepper
and tomato may be expert source of minerals and antioxidants in whole year in this way, serve as
functional foods and may be the base of healthy nourishmentThey have low energy content, low
fat, and high water soluble dietary fiber contents [1,4,5,7,9].
Light and illumination intensity directly affects the quantity of vitamin C. The higher the light
intensity during the production, the higher the vitamin C content of the plant tissues, but too high
temperature affects the vitamin content negatively [8,10]. In our present study we compare two
vegetable
In the last few years summer months were characterized with extreme weather, high daytime
temperature and ultraviolet radiation. Plants react to sudden changes in temperaturewith stress.
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Stress adversely affects nutrient transport in the plant, ultimately resulting worse quality and
quantity of the yield[6].
Our previous research showed that the application of phosphite containing fertilizers increase the
vitamin C content of sweet peppers in open field trials [12,13]. In our present investigations we
were on the following of this relation in forced hydro cultural sweet pepper. We wanted to examine
the effect of foliar fertilizer in the case of tomato test plants as well. Our study was made in spring
and autumn as well. As one of the most important indicators of the nutritional value of sweet
pepper and tomato is the vitamin C content., possible increase in this antioxidant vitamin should
contribute to the role of these plants as functional foods

2 Method
The trial was set up in a small airspace polytunnelof the Faulty of Horticulture and Rural
Development, John von Neumann University. Seedlings were planted in two different seasons, in
spring and autumn, so being able to assess 2 growing periods in a year. Spring growing has
started on 13th of March 2019, while the autumn production has started on 13th of August 2019.
Seedlings were planted in coconut fiber medium.
In one treatment, 12 plants were tested in the case of sweet pepper, and 6 plants in the case of
tomato. Each treatment was made in four repetitions. Sweet pepper cultivar had white flesh with a
conical fruit shape. Tomato type involved in our experiment was an ever-growing bunch of
tomatoes.
In addition to normal nutrient solution, in some treatments, a phosphite containing product
Smaragd extra (Agroqinter S.L.) was applied, in different manner, for six weeks. This product is a
foliar fertilizer, but in our investigation,stems were irrigated with it, in a 0.1 L/stem manner
occasionally.
Treatments were the following:
Control – untreated, normal nutrient solution.
1st treatment: Smaragd extra three occasions/week
2nd treatment: Smaragd extra twice a week
3rd treatment: Smaragd extra once a week.
Fruit samples have been taken at harvest time in both production periods. In the spring growing
season samples were taken twice, on 20 th of June and 23rd of July, In autumn fruit samples were
taken on 7th of November.
Dry matter and the main nutrient contents were measured by certified methods in the Soil and
Plant Testing Laboratory of our Faculty. Fresh fruit samples were thoroughly homogenized in
rotary blended grinder. Dry matter content was measured in air-dried samples gravimetrically. For
nutrient studies, powdered samples were digested in a microwave device by means of
concentrated nitric acid and hydrogen peroxide (210 °C, 20 minutes, Milestone Ethos Plus). Macro
element contents were measured by ICPatomic emission spectrometer (ICP-AES, Horiba) using
standard methods. Nitrogen (organic and ammonium nitrogen) concentration was tested by
Kjeldahl method after sulphuric acid digestion (FOSS Kjeltec).
Vitamin C levels were determined in 1:10 water extracts of grinded fresh fruit. Vitamin C was
determined by redox titrimetry [2].

3 Results
Laboratory samples have been analyzed for dry matter, nutrient and vitamin C content. Dry
matter in the samples did notdiffer between the first sampling in spring and autumn in the case of
sweet pepper (Figure 1.).
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Figure 1. Dry matter of sweet pepper fruits in spring and autumn harvest time (m/m%).
After phosphite treatments we got higher levels in both harvests, compared to the control, but the
differences were not significant. Samples collected in July showed higher levels, however,
Treatment resulted lower levels than that measured in the control plants.
Regarding results of tomato experiment, we showed higher dry matter contents in July, but
differences were slight after treatments, compared to control (Figure 2.)
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Figure 2. Dry matter of tomato fruits in spring and autumn harvest time (m/m%).
Vitamin C contents showed much more varied results. In peppers takenat the first spring sampling,
the values were in 25-35 mg/100 g range, but the values of the samples taken from the treated
plants were all lower than the values of the control plants. However, in the samples examined at
the next two time points, the effect of the treatments revealed, as all the treatments resulted higher
amount of vitamin C in the pepper berries compared to the control (Figure 3). The effect of
treatments and period were more visible in the results measured in tomatoes (Figure 4). In all
samples, higher values were measured in the berries taken from the treated plants compared to
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the berries of the control plants. Values between 25 and 35 mg were measured for the first sample,
as for peppers, but 40-55 mg/100 g was obtained for the second sampling, which was not the case
for peppers. For autumn sampling, values ranged from 15 to 18 mg/100g. This supports the state
of the scientificliterature that the vitamin C content of berries decreases as the light intensity
decreases. We found a significant difference between the results ofTreatment 1 and 2. in tomato.
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Figure 3. Vitamin C content of sweet pepper fruits in spring and autumn harvest time (mg/100 g)
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Figure 4. Vitamin C content of tomato fruits in spring and autumn harvest time (mg/100 g)
In the case of the main nutrients in the berry - nitrogen, phosphorous, potassium, calcium and
magnesium - we observed no significant differences between periods and treatments.
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4 Discussion, conclusion
The effects of the different foliar fertilizers on the main nutrient contents of sweet pepper and
tomato fruits were not supported by statistical evidence.
C vitamin contents were higher in sweet pepper fruits after different phosphite treatments in July
and November.
Some observed differences werelikely to be caused by environmental factors, e.g. high
temperature and fluctuating temperaturein spring, whereas low light intensity in autumn. These
circumstances could contribute to the changes in nutrient contents. The reliability of our results
have been greatly impacted by the fact that the polytunnel had little airspace, the temperature was
very high, while the relative humidity was low during the production, especially in the spring
season.
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