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Abstract:  This paper presents the results of researches performed to establish the influence of fertilization treatments on 
nitrates content of some vegetable species, cultivated in the field: cabbage, carrots, bell peppers and onion. In the culture 
technology of these vegetables, the following fertilization variants were applied (fertilizer being ammonium nitrate, with 
33% nitrogen): V1 = 0 kg nitrogen/ha; V2 = 100 kg nitrogen/ha; V3 = 200 kg nitrogen/ha; V4 = 400 kg nitrogen/ha; V5 = 
800 kg nitrogen/ha. An enzymatic method was used to establish the accumulation potential of nitrates in vegetables 
cultivated in the field. In the case of the high fertilization level, cabbage had the highest nitrates content 

)kg/NOmg19.698( 3
− , and bell peppers the lowest nitrates content )kg/NOmg70.61( 3

− . 
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1. Introduction 
 

Nitrites and nitrates are natural components of the soil 
from nitrogen mineralization of organic substances of plant 
and animal origin. Nitrogen mineralization takes place 
primarily through existing micro-organisms in soil. In areas 
with temperate climate, this process is carried out with 
maximum intensity in hot season [1]. 

Achieving a sustainable soil fertility reintegration 
involves the mineral, plant and animal in its natural flow. 
In natural conditions, soil organic matter is maintained in 
terms of intake of animal and vegetable, devoid of life, 
which falls on the surface of the land mass of dead roots, 
soil microorganisms that die, all incorporated by biological 
cycles characteristic of biocenoses [4]. 

Fertilizer application is made on the basis of careful 
analysis for each crop separately and for each type of soil, 
taking into account that its uncontrolled use can pollute 
soil, groundwater and end products. In determining the 
dose of fertilizer will take account of soil nutrient content, 
the degree of water supply plant, pre-plant, the planned 
production level on cultivated plot [2]. 

Vegetables and fruits can accumulate nitrogen as 
nitrates and nitrites. Mineral nitrogen amount in vegetable 
and fruit tissues is higher in the case of species where 
nitrates reduction is made in leaves and when light 
intensity and temperature are lower [3]. 

In this paper are presented results of the performed 
researches, to establish the influence of fertilization 

treatments on nitrates content of some vegetable species, 
cultivated in the field: cabbage, carrots, bell peppers and 
onion. In the culture technology of these vegetables, there 
were applied the following fertilization variants (fertilizer 
being ammonium nitrate with 33% nitrogen): V1 = 0 kg 
nitrogen/ha; V2 = 100 kg nitrogen/ha; V3 = 200 kg 
nitrogen/ha; V4 = 400 kg nitrogen/ha; V5 = 800 kg 
nitrogen/ha. 

In order to establish the nitrates content of vegetables 
cultivated in the field, studied, an enzymatic method was 
used [4]. 

 
 

2. Experimental 
 

Within the performed researches for determination of 
nitrates content of some vegetable species, cultivated in 
open field, to which there were applied different 
fertilization variants, there were used: Cabbage (Buzoiană 
variety), Carrots (Nabuco variety), Bell peppers (Splendens 
variety), Onion (De Buzău variety). 

Samples were supplied by the Vegetable Research and 
Development Plant for Horticulture Buzau. In culture 
technology of these vegetables, there were applied the 
following fertilization variants (fertilizer being ammonium 
nitrate with 33% nitrogen): V1 = 0 kg nitrogen/ha; V2 = 
100 kg nitrogen/ha; V3 = 200 kg nitrogen/ha; V4 = 400 kg 
nitrogen/ha; V5 = 800 kg nitrogen/ha. For each fertilization 
variant, there were realised 4 repetitions. 
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For determination of the accumulation potential of 
nitrates in vegetables cultivated in open field, studied, it 
was used an enzymatic method. In this method, nitrate is 
reduced by the reduced nicotinamide adenine dinucleotide 
(NADPH), to nitrite, in presence of nitrate-reductase (NR): 

 
 

OHNADPNOHNADPHNO 22
NR

3 ++→++ +−+−  

 
 
Amount of oxidized NADPH is stoechiometrically equal 

with nitrate amount. Decreasing of NADPH amount is 
measured through absorbance at λ= 340 nm. 

 
 

3. Results and Discussion 
 

Within experimental variant V1 (without fertilizer 
adding), nitrates content of cabbage is in the range 

kg/NOmg08.8452.79 3
−− . The average value of the 

accumulation potential of nitrates in this case is 
kg/NOmg76.80 3

− . 

When is applied fertilizer, nitrates content of cabbage 
increases once with increasing of fertilizer dose 
(ammonium nitrate with 33% nitrogen). Thus, in the case 
of fertilization variant V2 (100 kg nitrogen/ha) cabbage has 
a nitrates content in the range 

kg/NOmg08.13875.136 3
−− , and the average potential of 

nitrates accumulation is kg/NOmg38.137 3
− , with 41.21% 

much more than in the case of none fertilizer applied. 
Within fertilization variant V3 (200 kg nitrogen/ha) 

cabbage has a nitrates content in the range 
)kg/NOmg75.29094.288 3

−− , and the average potential 

of nitrates accumulation is kg/NOmg95.289 3
− , of 3.59 

times higher, than in case of none fertilizer applied. 
Application of a fertilizer dose of 400 kg nitrogen/ha 

(fertilization variant V4), it determines increasing of 5.51 
times of the average potential of nitrates accumulation in 
cabbage cultivated in these conditions, in comparison with 
those non-fertilized. In the case of this fertilization variant 
cabbage has a nitrates content in the range 

kg/NOmg92.44554.444 3
−− , and the average potential of 

nitrates accumulation is kg/NOmg32.445 3
− . 

Use in the culture technology of a fertilizer dose of 
800 kg nitrogen/ha (fertilization variant V5), it determines 
increasing of 8.65 times of the average potential of nitrates 
accumulation in cabbage cultivated in these conditions, in 
comparison with non-fertilized cabbage. In the case of this 
fertilization variant cabbage has a nitrates content in the 
range kg/NOmg85.69863.697 3

−− , and the average 

potential of nitrates accumulation is kg/NOmg19.698 3
− . 

According to the obtained results, cabbage is a 
vegetable species with an average potential of nitrates 
accumulation. Figure 1 presents the variation of the nitrates 
content of cabbage cultivated in field, depending on 
fertilization level. 
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Figure 1. Variation of nitrates content of cabbage cultivated in field, 
depending on fertilization level 

 
Within fertilization variant V1 (without fertilizer 

adding), nitrates content of carrots is in the range 
kg/NOmg88.9118.90 3

−− . The average value of the 

accumulation potential of nitrates in this case is 
kg/NOmg85.90 3

− . 

When is applied fertilizer, nitrates content of carrots 
increases once with increasing of fertilizer dose 
(ammonium nitrate with 33% nitrogen). Thus, in the case 
of fertilization variant V2 (100 kg nitrogen/ha) carrots have 
a nitrates content in the range 

kg/NOmg93.16155.159 3
−− , and the average potential of 

nitrates accumulation is kg/NOmg98.160 3
− , with 77.19% 

much more than in case of none fertilizer applied.  
Within fertilization variant V3 (200 kg nitrogen/ha) 

carrots have a nitrates content in the range 
kg/NOmg85.20185.199 3

−− , and the average potential of 

nitrates accumulation is kg/NOmg83.200 3
− , of 2.21 times 

higher, than in case of none fertilizer applied. 
Application of a fertilizer dose of 400 kg nitrogen/ha 

(fertilization variant V4), it determines increasing of 2.87 
times of the average potential of nitrates accumulation in 
carrots cultivated in these conditions, in comparison with 
those non-fertilized. In the case of this fertilization variant 
carrots have a nitrates content in the range 

kg/NOmg44.26153.260 3
−− , and the average potential of 

nitrates accumulation is kg/NOmg62.260 3
− . 

Use in the culture technology of a fertilizer dose of 
800 kg nitrogen/ha (fertilization variant V5), caused 4.3 
times increasing of the average potential of nitrates 
accumulation in carrots cultivated in these conditions, 
compared with non-fertilized carrots. In the case of this 
fertilization variant, carrots have a nitrates content in the 
range kg/NOmg50.39172.389 3

−− , and the average 

potential of nitrates accumulation is kg/NOmg49.390 3
− . 

According to the obtained results it can be concluded 
that carrots are a vegetable species with an average 
accumulation potential of nitrates. Figure 2 presents the 
variation of nitrates content of carrots cultivated in field, 
depending on fertilization level. 
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Figure 2. Variation of nitrates content of carrots cultivated in field, 

depending on fertilization level 

 
Within fertilization variant V1 (without fertilizer 

adding), nitrates content of bell peppers is in the range 
kg/NOmg04.1453.11 3

−− . The average value of the 

accumulation potential of nitrates in this case is 
kg/NOmg63.12 3

− . 

When is applied fertilizer, nitrates content of bell 
peppers increases once with increasing of fertilizer dose 
(ammonium nitrate with 33% nitrogen). Thus, in the case 
of fertilization variant V2 (100 kg nitrogen/ha) bell peppers 
have a nitrates content in the range 

kg/NOmg25.1903.17 3
−− , and the average potential of 

nitrates accumulation is kg/NOmg17.18 3
− , with 43.86% 

much more than in case of none fertilizer applied.  
Within fertilization variant V3 (200 kg nitrogen/ha) bell 

peppers have a nitrates content in the range 
kg/NOmg35.2910.27 3

−− , and the average potential of 

nitrates accumulation is kg/NOmg08.28 3
− , of 2.22 times 

higher, than in case of none fertilizer applied. 
Application of a fertilizer dose of 400 kg nitrogen/ha 

(fertilization variant V4), caused 3.22 times increasing of 
the average potential of nitrates accumulation in bell 
peppers cultivated in these conditions, in comparison with 
those non-fertilized. In the case of this fertilization variant 
bell peppers have a nitrates content in the range 

kg/NOmg55.4167.39 3
−− , and the average potential of 

nitrates accumulation is kg/NOmg67.40 3
− . 

Use in the culture technology of a fertilizer dose of 
800 kg nitrogen/ha (fertilization variant V5), caused 4.88 
times increasing of the average potential of nitrates 
accumulation in bell peppers cultivated in these conditions, 
in comparison with non-fertilized bell peppers. In the case 
of this fertilization variant, bell peppers have a nitrates 
content in the range kg/NOmg08.6385.60 3

−− , and the 

average potential of nitrates accumulation is 
kg/NOmg70.61 3

− . 

According to the obtained results, bell peppers are 
vegetable species with low potential of nitrates 
accumulation. Figure 3 presents the variation of nitrates 

content of bell peppers cultivated in field, depending on the 
fertilization level. 
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Figure 3. Variation of nitrates content of bell peppers cultivated in field, 

depending on fertilization level 
 

Within fertilization variant V1 (without fertilizer 
adding), nitrates content of onion is in the range 

kg/NOmg15.3135.28 3
−− . The average value of the 

accumulation potential of nitrates in this case is 
kg/NOmg46.29 3

− . 

When is applied fertilizer, nitrates content of onion 
increases once with increasing of fertilizer dose 
(ammonium nitrate with 33% nitrogen). Thus, in the case 
of fertilization variant V2 (100 kg nitrogen/ha) onion has a 
nitrates content in the range kg/NOmg45.5121.49 3

−− , 

and the average potential of nitrates accumulation is 
kg/NOmg27.50 3

− , of about 1.71 times much more than in 

case of none fertilizer applied. 
Within fertilization variant V3 (200 kg nitrogen/ha) 

onion has a nitrates content in the range 
kg/NOmg21.6835.66 3

−− , and the average potential of 

nitrates accumulation is kg/NOmg32.67 3
− , of about 2.28 

times higher, than in case of none fertilizer applied. 
Application of a fertilizer dose of 400 kg nitrogen/ha 

(fertilization variant V4), caused 2.38 times increasing of 
the average potential of nitrates accumulation in onion 
cultivated in these conditions, in comparison with those 
non-fertilized. In the case of this fertilization variant onion 
has a nitrates content in the range 

kg/NOmg35.7120.69 3
−− , and the average potential of 

nitrates accumulation is kg/NOmg21.70 3
− . 

Use in the culture technology of a fertilizer dose of 
800 kg nitrogen/ha (fertilization variant V5), caused 2.78 
times increasing of the average potential of nitrates 
accumulation in onion cultivated in these conditions, in 
comparison with non-fertilized onion. In the case of this 
fertilization variant, onion has a nitrates content in the 
range kg/NOmg053.8362.80 3

−− , and the average 

potential of nitrates accumulation is kg/NOmg81.81 3
− . 

According to the obtained results, onion is a vegetable 
species with low accumulation potential of nitrates. Figure 
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4 shows the variation of nitrates content of onion cultivated 
in field, depending on fertilization level. 
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Figure 4. Variation of nitrates content of onion cultivated in field, 

depending on fertilization level 
 
 

4. Conclusions 
 

Cabbage samples obtained in field culture, through 
application of 5 fertilization variants, have a potential of 
nitrates accumulation in the range: 

kg/NOmg19.698kg/NOmg76.80 33
−− − . The minimum 

value of nitrates content was found for non-fertilized 
cabbage, and the maximum value for fertilized cabbage 
with 800 kg nitrogen/ha. 

Carrot samples obtained in field culture, through 
application of 5 fertilization variants, have a potential of 
nitrates accumulation in the range: 

kg/NOmg49.390kg/NOmg85.90 33
−− − . The minimum 

value of nitrates content was found for non-fertilized 
carrots, and the maximum value for fertilized carrots with 
800 kg nitrogen/ha. 

Bell pepper samples obtained in field culture, through 
application of 5 fertilization variants, have a potential of 
nitrates accumulation in the range: 

kg/NOmg70.61kg/NOmg63.12 33
−− − . The minimum 

value of nitrates content was  found for non-fertilized bell 
peppers, and the maximum value for fertilized bell peppers 
with 800 kg nitrogen/ha. 

Onion samples obtained in field culture, through 
application of 5 fertilization variants, have a potential of 
nitrates accumulation in the range: 

kg/NOmg81.81kg/NOmg46.29 33
−− − . The minimum 

value of nitrates content was found for non-fertilized onion, 
and the maximum value for fertilized onion with 800 kg 
nitrogen/ha. 
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