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Tomato is one of the popular and most consumed vegetable in the
world. It is consumed as salad with other leafy vegetables, and as stewed,
fried, and baked singly or in combination with other vegetables. It is also
rich in nutrients and calories.

Consumption of tomato and its products can significantly reduce the
risk of developing of colon, rectal, and stomach cancer. Because the mineral
composition of tomato depend on the amount and type of nutrients taken from
growth medium, such as soil, it is necessary that adequate amount of
nutrients should be available for the production and nutrient content of
tomatoes.

Rate and type of nutrients applied in the form of fertilizers should be
adjusted after analyzing the nutrient contents of soil and plant samples.
Tomatoes are regularly fertilized with N, P, K from liming to adjust soil pH.
Optimum soil pH for tomatoes cultivation is between 6.0-6.5. In this paper
was to observed the nitrogen content in tomato fruit after NPK fertilization.
The experience was done in a cambic cernosium soil, with low acidity
reaction and the high natural fertility potential favorable vegetables
cultivation.

The study was performed on control soil samples (without fertilizers)
and soil samples after differentiated NPK fertilization in variable dozes:
N3oP30Kag, NasPasKas, NeoPeoKeo, N120PsoKso. A field experiment was using
tomatoes samples in different precocity steady: early (Export 11 ) and middle
tardy ( Campbell1327). Nitrogen content in fruit varied from 0.27-0.54 ppm;
the highest concentration was found in NysP4sKys doses fertilization and the
lowest was in control. The tomato sorts not were influences the nitrogen
assimilation in tomato fruit.
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Tomatoes are now available year-round, the truly wonderful qualities of
tomatoes are the best when they are in season from July through September [18].

Nitrogen (N), phosphorus (P) and potassium (K) are considered fertiliyer
macronutrients because plants require them in a relatively large quantity for
maximum growth and may need to be added to the soil annually [11]. Nitrogen
(N), phosphorus (P) and potassium (K) are in quantitative terms the most important
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minerals for the tomato fruit as they account for more than 90% of the mineral
content [6].

Nitrogen: Nitrogen is one element is known as essential nutrients for plant
growth [1]. While N deficiency in tomato can result from N removal by plant from
the soil after the harvest of aboveground plant biomass, absence of soil
amendments, such as manures and fertilizers. As N applied from manures and
fertilizers to the soil is readily converted into NO; for plant uptake, high rate of N
fertilization can result in large amount of residual NO3 build up in the soil after
crop harvest. Because NOs is soluble in water, high concentration of residual NO3
can increase the potential for N leaching from the soil and contaminate
groundwater. The type of N fertilizer applied can also influence tomato production
because NH4-N can be toxic to tomato growth compared with NOs-N [12]. To
obtain a best management practice that can sustain tomato yield, reduce the amount
of N fertilization and N leaching, and improve soil quality and productivity [13].

High N level in the soil, on the other hand, can promote excessive vegetative
growth which can delay the setting and maturity of tomato fruits, thereby reducing
tomato production [5].

Nitrogen is mobile in plants, which results in yellow lower leaves if there is
a deficiency. Too much nitrogen in a plant results in succulent growth, very dark
green color, weak spindly growth, and not much fruit. It also may cause brittle
growth, especially under high temperatures.[3] Tomatoes with vigorous foliage are
usually low in nitrate content. However, where the plant is defoliated by disease,
weather or other factors, the nitrate from the soil may move directly to the fruit and
accumulate [1]. Nitrogen deficiency symptoms include reduced growth, yellowing
of leaves (chlorosis), and reduced lateral breaks. Reds and purples also may
intensify with some plants. Deficiency symptoms appear first in old growth.
Corrective action for nitrogen deficiency includes fertilizing with a nitrate-based
fertilizer. Soil test levels of nitrate should remain near 30 ppm during the active
growing season [3].

Potassium: Potassium is absorbed as the ion K. Potassium is responsible
for regulating the opening and closing of stomata by guard cells in the leaf.
Potassium also is essential for translocations sugars and forming starch. Potassium
encourages root growth and increases crop resistance to disease. Excess rain or
irrigation can cause potassium to leach through the soil. Potassium is mobile once
in the plant, meaning that deficiency symptoms will express in the old growth [3].
Potassium helps in vigorous growth of tomato and stimulates in early flowering
and setting of fruits, thereby increasing the number and production of tomatoes per
plant. Potassium nutrition can affect the quality of tomato fruit [16]. Excess
potassium can causes N deficiency in plants and may affect the uptake of other
positive ions. Potassium deficiency results in reduced growth, short internodes,
burned or scorched leaf margins, necrotic (dead) spots in the leaf, reduced lateral
breaks, and a tendency to wilt readily [3].

Phosphorus: Phosphorus is absorbed as the H,PO4 ~ or HPO, ~ ion. This
complex does not leach readily from the soil and is mobile once in the plant.
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Phosphorus is rapidly “fixed” with iron, magnesium, and aluminum on soil
particles, when applied under acidic soil conditions [3].

Phosphorus helps to initiate root growth of tomato and therefore aids in early
establishment of the plant immediately after transplanting or seeding. Starter
solution containing high concentration of P is normally applied to tomato plants
within few days after transplanting for early root development and establishment in
the soil [12].

Plants actually use relatively small amounts of P when compared to N and
K. Excess phosphorus can induce nitrogen and micronutrient deficiencies of Zn,
Fe, or cobalt. Phosphorus is especially important for young plants and seedling
growth. Phosphorus deficiency in plants generally is expressed in reduced growth,
intense coloring, browning or purpling of foliage in some plants, thin stems,
reduced lateral breaks, loss of lower leaves, and reduced flowering [3].

It also improves the color of skin and pulp, taste, hardiness, and vitamin C
content [12].

Nitrogen (nitrates and nitrites) is known to cause several health effects. High
nitrogen uptake can cause problems in thyroid gland and it can lead to vitamin A
shortages. In stomach and intestines nitrates can form nitroamines; dangerously
cancerigenic compounds [17].

MATERIAL AND METHOD

Field experiments

Sampling dept is the important factor for soil analyses. Deep sampling could
pose a limitation for practical use in assessing N fertilization. Nitrate soil test are based
on a 30 cm sampling dept [9].

Soil samples were taken (0-25 cm depth) before and after fertilization.

Was use dry/granulated fertilizers NPK — this is the most common type of
fertilizer applied to the garden. Granules are coated to prevent moisture absorbtion
[11].

Tomatoes samples were collected on June-July (varieties Export 1) and August
(Campbell 1327).

Analytical methods

Soil properties were analyzed using the fallowing methods: pH was determined
in aqua solution.

Total N (%) was determined by the Kjeldahl method, digested in H,SO, distilled
and titrated with 0.1M NaOH. Phosphorus was determined by spectrophotometry using
Spectrophotometer UV-VIS SPECORD 205 by Analytik Jena and Potassium by flame
photometry method [10].

Nitrogen (N-NO;) of tomatoes fruit was determined colorimetric in extract with
acetic acid 2% by fenoldisulfonic acid method [10].

RESULTS AND DISCUSSIONS

Most soils do not naturally possess all the nutrients that are needed to
produce top quality yields, crop after crop.
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The nitrogen content in Romanian country soils have between 0.09-0.35% N
[7]. The best fertilizer grade to be use depends on many factors, such as what
nutrients are needed, what the soil structure and chemistry are, and the method of
applying the fertilizer. A fertilizer is said to be complete when is contain nitrogen,
phosphorus and potassium.

The fertilizers are better used in optimum water supply condition [8].

Nitrate-nitrogen is soluble in water and moves soil moisture. Significant
guantities of nitrogen rarely out of the root zone in medium and fine textured soils
when reasonable management practices are followed. Annul additions of N to the
soil through rain and snow about equal the amount leached [1]

The nitrogen also affects the ripening of the fruit; more fruits will be
unevenly ripe at low nitrogen concentration than at high. Nitrate global level
concentration in tomatoes in concordance with WHO Codex code VO 448 is 15
mg/kg.

Tomatoes need moderate to high levels of phosphorus and potassium.
Supplementary P and K may be added as indicated by sol test results [2].

In this experience the fertilization was applied in spring, with four weeks
before tomatoes plantation in variable doses: N3gP30Ksg, NasPasKas, NgoPeoKeo,
N1,0Pe0Keo and without fertilizers.

In table 1 was presented soil agrochemical parameters before experiment.

Table 1
Soil agrochemical parameters before experiment
pH N(%) P(ppm) K (ppm)
6.34 0.29 163 160

The soil analysis show that soil its favorable for tomatoes cultivation, with
high natural fertility potential favorable vegetables cultivation.

Tomatoes fruit were collected at thoroughly fruit maturity.

In table 2 was presented nitrate concentration in tomato fruit.

Table 2
Nitrate content in tomato fruit
o Fertilization N-NO3
Tomatoes varieties
dozes ppm
Control 0.27
N30P30K30 0.38
EXpOI’t 1l N45P45K45 0.45
NeoPsoKso 0.34
N120P60K60 041
Control 0.29
N30P30K30 0.31
Campbell 1327 N45P45K45 0.45
NeoPsoKeo 0.34
N120Ps0Keo 0.35

Tomatoes fruit is vegetables with very low N-NO; content (< 200 mg/kg™
fresh matter) [14].
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Average N% composition of tomatoes fruit is 0.2%N [4].

The highest concentration was found in NgsP4sKys doses fertilization (0.45
ppm for all varieties) and the lowest was in control (0.27 ppm for Export Il and
0.29 ppm in Campbell varieties). All results its many below maximum limits
accept of Romanian market.

Maximum limits accept for nitrate in tomatoes fruit of was 150 mg/kg fresh
matter [16].

These limits are different in all country. Fresh market tomatoes require about
75-100 pounds of nitrogen (N) per acre = 83-112 kg N/ha (Pound/ha x 1.12 =
ka/ha) [2].

CONCLUSION

The obtained results indicates that:

The soil analysis show that soil its favorable for tomatoes cultivation, with
high natural fertility potential favorable vegetables cultivation.

Tomatoes sorts did not influence the nitrogen content in fruit.

Tomatoes fruit is vegetables with very low N-NOj; content. Average N%
composition of tomatoes fruit is 0.2%N. The highest concentration was found in
N4sP4sKss doses fertilization (0.45 ppm for all varieties) and the lowest was in
control (0.27 ppm for Export Il and 0.29 ppm in Campbell varieties).

All results its many below maximum limits accept of Romanian market
(maximum limits accept for nitrate in tomatoes fruit of was 150 mg/kg fresh
matter).

This area is favorable to ecological vegetables production. Do not over apply
nitrogen fertilization.
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