
 

Summary: This paper presents the results of research on the impact of different varieties and fertilizers on the nitrate 
content in the leaf and root of parsley. In two-year research, three varieties of parsley were used and three variants of 
fertilization were applied (mineral fertilizers, organic and organo-mineral fertilizer) as well as a control variant. Nitrate 
content differed in the leaf and root. Depending on the investigated factors, their content in the leaf ranged from 
55.60 to 426.09 mg/kg and in the root it ranged from 98.46 to 688.97 mg/kg. The nitrate content in parsley leaf and 
root was significantly influenced by the variety and type of fertilizer. The variety ”Domestic sawmills“ accumulated the 
minimum nitrate content in the leaf and root of parsley. Mineral fertilization contributed to the accumulation of the 
highest content of harmful nitrates in the leaf and root of parsley. 
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Parsley (Petroselinum hortense) is a Mediterranean plant 
with a two-year biological cycle. It is a valuable 
vegetable grown for food, because of its beneficial 
characteristics. Both fresh and dried parsley are used in 
food, cosmetic and pharmaceutical industries, for 
production of spices, essential oils, and medication 
production as well (Lopez et al., 1999). 

There are three types of parsley: flat leaves parsley 
(ssp. neapolitanum) and curly leaves parsley (ssp. crispum) 
which are grown because of their leaves, and turnip 
rooted parsley (ssp. tuberosum) grown because of its root. 
They are different in their morphology and chemical 
content, as well as in the content of essential oils 
(Petropoulus et al., 2004).  

Parsley is a plant that needs a lot of additive 
nutrients for growth and root and leaves development, 
but on the other side, a lot of fertilizers, especially 
nitrogen, can badly damage human's health 
(Mansuroglu et al., 2011). Parsley belongs to a group of 
plants with a great amount of nitrates, because its leaves 
have characteristic of high accumulation of nitrates, 
which means that inappropriate fertilizer, especially 
nitrogen-rich, can cause an excessive amount of nitrates 
and other nitrogen compounds (Santamaria, 2006). 
Many different factors can influence the content of 
nitrate in plant. Breimer (1982) reported that higher 
content of nitrates in spinach was caused by the 
following factors: reduced soil, reduced intensity of 
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light, and high temperatures. According to the same 
author, the content of nitrates grows with increase of 
potassium in the ground (less when K is in chloride 
form than in sulfate form), and it decreases with 
increase of soil pH . A positive result is achieved by 
using manure. 

Fertilization of vegetables, especially with nitrogen 
fertilizer, and intensity of light are the most important 
factors that influence the content of nitrates in 
vegetables (Cantliffe, 1973). The content of nitrates 
varies in different parts of the plant (Anjana et al., 2006; 
Santamaria et al., 1999). Accumulation of nitrates also 
depends on the amount and kind of nutrients in the soil, 
from the moment of application, amount and content of 
used fertilizers (Zhou et al., 2000). pH value of soil has 
the most important role in the accumulation of nitrates 
in the plant. Maintaining the level of pH from 6.5 -7.5 is 
one of needed factors in order to reduce the content of 
nitrates in the plants (Sady, 2000). Optimal pH reaction 
for cultivation of parsley is in the interval between 6 and 
8 (Đurovka, 2008). 

The aim of this study was to determine how the kind 
of fertilizer affects the content of harmful nitrates in the 
leaf and root of parsley.  

 

 
The content of nitrates in leaves and root of parsley 

was studied during two vegetation periods (2013 and 
2014) in Bijelo Polje, the north suburb of Mostar, in 
randomized block in 4 repetitions, on 1 m2 parcel. Three 
parsley varieties were used and three types of fertilizers 
(mineral, organic and organo-mineral fertilizer) with a 



 

control variant. The following varieties of parsley were 
used: „Domestic sawmills“– sawmill type (P. hortense 
ssp.  neapolitanum), „Mooskrause“ – curly leaves type (P. 
hortense  ssp. crispum), „Berlin semi-long type“ – root type 
(P. hortense  ssp.  tuberosum).   

There were three fertilization variants in the trial 
(mineral, organic and organo-mineral fertilizer) and a 
control variant. For mineral fertilization as a starting 
fertilizer, a permanently complex fertilizer NPK 8:16:24 
was applied in the quantity of 720 kg/ha and KAN 
(27% N) fertilizer in the amount of 170 kg/ha to 
supplement the required quantity N. For organic 
fertilization sheep manure was used, which was applied 
in the basic fertilization in the amount of 20 t/ha. 
Organo-mineral fertilizer was also applied in basic 
fertilization in the recommended amount for vegetable 
crops of 1 t/ha. Phenix fertilizer was used as an organo-
mineral fertilizer. It is a combination of organic and 
mineral fertilizers whose NPK values are 6: 8: 15 + 
MgO. Quantities of applied fertilizers were within the 
ranges recommended by different authors (Lešić et al., 
2004; Lazić et al., 2013). The seed was sown in early 
March in rows at a distance of 20 cm and the rate of 
sowing 3 g/m2. Before setting up the experiments, soil 
samples were taken from the 0-30 cm depth for 
chemical analyses. According to the results of soil 
analyses, the pH value of the soil determined in water 
had a slight alkaline reaction (7.56) and in KCl poorly 
acidic to neutral (6.76). The total of N content 0.21% 
indicated that the soil was well-supplied with nitrogen. 
According to the content of available P2O5 (8.20 
mg/100 g), the soil sample was poorly supplied with 
phosphorus (3rd class). K2O content was 16.80 mg/100 
g which corresponds to good supply (2nd class). The 
content of humus in % was 1.60, which indicates that 
the soil had low humus content.  

Samples for the analysis of plant material were taken 
after the first cuttings of the leaf, which was in June and 
the roots were removed in October. 

Spectrophotometric - colorimetric method was used 
to determine the nitrate content. The method is based 
on nitrate reduction in nitrite, using a reducing agent of 
hydrazine sulphate. The enriched nitrate in reaction with 
the colouring reagent which contains sulphanilamide 
builds a complex pink compound. The pink colour 
intensity is the indicator of nitrate content in the 
material and it is measured with a spectrophotometer at 
a wavelength of 540 nm. The concentration of NO3

- in 
the test sample is calculated by the formula:  

 
mgNO3

-/kg= cxVxR/n  
 
And it follows as: 
C - concentration of NO3

- read from the curve (μg / cm3), 
V - total sample volume in cm3, 
R – dilution factor 
N - sample weight (g)  

Two-factorial analysis of variance was used for data 
processing, and for testing significances difference 
between the middles the LSD test.  

In both years of our research, the higher nitrate 
content was in the root of parsley compared to the 
content of the leaf. Depending on the factors 
investigation, their content in the leaves ranged from 
55.60 to 426.09 mg/kg and in the root from 98.46 to 
688.97. 

The content of nitrates varied in different plant 
parts. Most nitrates are accumulated in the leaf petioles 
and leaves, and the least in fruit and seeds (Santamaria 
et al., 1999).  

The content of nitrates in the leaf in 2013 did not 
differ significantly between the varieties in the study, 
while in 2014 the ”Mooskrause“ had significantly higher 
level of nitrates in the leaf compared to the other two 
varieties. Similar to our results, Pasikowska et al. (2002) 
reported a greater tendency of the curly parsley type 
which belongs to ”Mooskrause“ to accumulate nitrates 
than the flat leafed type of parsley. Similar results were 
also obtained by Kolota (2011) where the nitrate 
content in the fresh leaf ranged from 193 to 443 mg/kg 
in the curly type of parsley which belongs to the 
”Mooskrause” and to the flat leafed type of 190 to 274 
mg/kg to which belongs the  ”Domestic sawmills“. 
Beside presenting the two-year average, there was 
significant difference between nitrate content in leafs of 
the same parsley varieties but in different years, while 
the nitrate content in the roots of the same varieties of 
parsley did not differ between two years.   

The content of nitrates in the leaves of parsley in 
mineral fertilization was significantly higher than in 
organic fertilization. Mineral fertilization of parsley in 
both study years caused the accumulation of the highest 
content of nitrate in the leaf of parsley. Compared with 
organic fertilizers, mineral fertilizers are characterized 
by higher concentrations in nutrients. Also, with the 
application of mineral fertilizers nutrients elements are 
incorporated into the soil into a directly available form 
for plants. Easily soluble mineral fertilizers which are 
absorbed rapidly into the plant usually lead to higher 
nitrate levels (Rembialkowska, 2007). 

In both years the leaf of parsley in the mineral 
variant had a significantly higher content of nitrates 
compared to other variants, which mutually did not 
differ significantly (Table 1). The same was reported in 
the three-year study by Pavlou et al. (2007), who 
investigated the influence of different doses of organic 
and mineral fertilizers on the growth, development and 
accumulation of nitrates in lettuce. The highest content 
of nitrates in all three years was found in lettuce 
fertilized with medium and maximum doses of mineral 
fertilizer, statistically significantly higher in comparison 



 

to organic variants and control variant. Vegetables 
fertilized with organic fertilizers had a lower content of 
nitrates compared to vegetables fertilized with mineral 
fertilizers (Raupp, 1996). Ubavić et al. (2002) stated that 
in natural, field conditions the content of nitrates in 
vegetables can be reduced by the production 
technology that is primarily based on the application of 
organic fertilizers. 

Rembialkowska et al. (2012) compared the nitrate 
content in cabbage, tomato, salad, parsley, carrots, 
celery, and Chinese cabbage in organic and 
conventional method of cultivation. They concluded 
that their content in conventional cultivation was 
higher by 148.39% than in organic cultivation. 

The investigated factors, variety and type of 
fertilization significantly influenced the content of 
nitrates in the root of the parsley. The highest nitrate 
content in the root of parsley in both trial years was 
found in ”Mooskrause“, significantly more than in  
”Domestic sawmills“,  while the difference in the 
nitrate content between the varieties ”Mooskrause“ and 
”Berlin semi-long“ was not significant in both trial 
years. The content of nitrates can vary between 
different plant species, varieties and cultivars of the 
same species (Anjana et al., 2006; Grzebelus & 
Baranski, 2001). 

In both trial years, the highest nitrate content in 
parsley root was found in parsley fertilized with 
mineral fertilizer, significantly more than the other 
variants. Although the content of nitrate in the roots 
of parsley in 2013 was higher in mineral fertilization 
(441.16 mg/kg) compared to the control variant 

(344.92 mg/kg), this difference was not significant. 
Boček et al. (2008) investigated the influence of 
organic, organo-mineral and mineral fertilizers on the 
yield and quality of tomato for processing and found 
that the highest nitrate content was in the control 
variant and the lowest in mineral fertilization. 

In both years of research, the lowest nitrate 
content in the root was found in organic variant of 
fertilization, which did not differ significantly from 
organo-mineral one. The control variant had 
significantly higher nitrate content of both of these 
variants. Organic fertilizers contain nitrogen bound 
to organic material from which it is slowly released 
(Benbrook et al., 2008). With the use of organic 
fertilizers, the content of nitrate is lower even at 
higher fertilizer levels (Siti Aishah et al., 2012). 
Breimer (1982) suggests that manure fertilizer affects 
the reduction of nitrate content as evidenced in these 
studies. 

Szopińska & Gawęda (2013) received higher 
nitrate content in red beet grown in conventional 
breeding, somewhat smaller in the integral, while the 
lowest nitrate content was recorded in organically 
cultivated red beet. Organic production of nitrate 
content is less than 50% (Lazić et al., 2013). 

Different authors state different values of nitrate 
content in the root of parsley. According to Pokluda 
(2003), the content of nitrate in the root of parsley 
ranges from 113 to 617 mg/kg; Bakowski et al. 
(1994) quoted values of 79 to 266 mg/kg; Rumpel & 
Kaniszewski (1994) from 154-290 mg/kg; Prugar & 
Prugarova (1985) 40-1657 mg/kg.  

Year Fertilizer* Variety* Average 

    A B C   

2013 1 60.32 86.06 55.60 67.33b 

  2 86.95 123.43 75.79 95.39b 

  3 64.16 62.69 74.78 67.21b 

  4 192.13 145.78 97.37 145.09a 

  Average 100.89ns 104.49ns 75.88ns   

      Fertilizer   Variety 

LSD0.05     45.35   52.37 

LSD0.01     61.79   71.35 

2014 1 94.12 207.43 162.13 154.56b 

  2 200.05 102.03 143.70 148.59b 

  3 202.38 124.03 203.33 176.58b 

  4 193.35 259.70 426.09 293.05a 

  Average 172.47b 173.30b 233.81a   

      Fertilizer   Variety 

LSD0.05     50.01   57.75 

LSD0.01     68.13   78.68 

Two-year 1 77.22 146.74 108.86 110.94 

average 2 143.5 112.73 109.74 121.99 

  3 133.27 93.36 139.05 121.89 

  
4 
Average 

192.74 
136.68 

202.74 
138.89 

261.73 
154.84 

219.07 

*1 – control, 2 – organic, 3 – organo-mineral, 4 – mineral fertilizer. *A – ”Domestic sawmills“, B – ”Berlin semi long“, C - ”Mooskrause”. 

Table 1. The influence of variety and fertilizer on the content of nitrates in the parsley leafs (mg/ kg)   



 

All three varieties of parsley in leaf and root 
accumulated more nitrates in 2014 than in 2013. During 
the vegetation period in 2014 there were more cloudy 
days and rainfall, and medium air temperatures were 
lower. In the absence of light and lower temperatures, 
nitrate content in vegetables increases, especially for 
varieties prone to such accumulation (Kosović, 1989). 
The influence of climatic factors on the accumulation of 
nitrates in plant tissue was studied by Grzebelus & 
Baranski (2001), who found that the nitrate content was 
lower in the year with higher rainfall, which is contrary 
to our results. However, in a warm and humid year, 
increased nitrate accumulation is possible, regardless of 
whether the nitrogen originates from organic or mineral 
source (Custic et al., 2003). Higher nitrate content in 
2014 can be explained by the fact that in 2014 there was 
a higher number of cloudy days and lower light 
intensity. Breimer (1982) points out that the lack of light 
and reduced light intensity contribute to a greater 
accumulation of nitrates in the leaves of leafy 
vegetables.  

 

 
In both years of our study, the higher nitrate 

content was in the root of parsley than in the leaf. The 
content of nitrates in the leaf and root of parsley was 
significantly influenced by the variety and type of 
fertilizer. The variety ”Mooskrause“ showed the highest 
tendency to accumulate harmful nitrates in the leaf and 
root of parsley. The content of nitrate in the leaf and 

root was significantly higher in mineral fertilizer 
variation compared to control and other fertilization 
variants in both years. The content of nitrates differed 
considerably depending on the year of the study, which 
means that the nitrate content in the leaf and root of 
parsley was influenced by the climatic factors because the 
values of the basic climatic parameters differed in years of 
research. All three varieties of parsley in the leaf and root 
accumulated more nitrates in 2014 than in 2013.  
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Year Fertilizer* Variety* Average 

    A B C   

2013 1 290.74 404.46 339.56 344.92a 

  2 111.83 454.79 98.46 221.69b 
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      Fertilizer   Variety 
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  4 
Average 

331.23 
264.21 

370.38 
350.86 

630.49 
358.45 

444.03 
  

Table 2. The influence of variety and fertilizer on the content of nitrates in the parsley root (mg/ kg)  

*1 – control, 2 – organic, 3 – organo-mineral, 4 – mineral fertilizer. *A – ”Domestic sawmills“, B – ”Berlin semi long“, C - ”Mooskrause”. 
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Sažetak: U ovom radu predstavljeni su rezultati istraživanja o uticaju različitih sorti i đubriva na sadržaj nitrata u listu 
i korenu peršuna. U dvogodišnjem ogledu korištene su tri sorte peršuna i primenjene tri varijante đubrenja 
(mineralno, organsko i organo-mineralno)  i kontrolna varijanta. Sadržaj nitrata razlikovao se u listu i korenu. U 
zavisnosti od faktora ispitivanja njihov sadržaj u listu kretao se od 55,60 do 426,09 mg/kg, a u korenu od 98,46 do 
688,97 mg/kg. Na sadržaj nistrata u listu i korenu peršuna značajno su uticali sorta i vrsta đubriva. Sorta „Domaći 
lišćar“ akumulirala je najmanji sadržaj nitrata u listu i korenu peršuna. Mineralno đubrivo doprinelo je nakupljanju 
najvećeg sadržaja štetnih nitrata u listu i korenu peršuna. 
Ključne riječi: đubrivo, koren, list, nitrati, peršun, sorte  


