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Abstract       The aim of this paper was to study the effect of growth 
regulators in connection with diversified fertilization (form, doses and kind of 
fertilizer) on the nutrients content (Vitamin C and protein) in Daucus Carota 
(carrots) culture, in different  morphogenesis stages.  Field trials were 
conducted during the early seasons of 2011, on a black Chernozem soil. The 
experiment was a randomized complete block design with four replications. 
The experimental site was prepared in 28 beds of 1 x 1 m

2
 each in size and 

the variants used were: N0P0K0,  N60P60K60, N90P90K90, N120P90K90, 
N60P60K60 +Aqzyme 1 l/ha, N60P60K60 + 2 x  Pervaide 1 l/ha,  Manure 20 
t/ha 
The protein content (%) analyses were performed in the Laboratory of Soil 
Science and Plant Nutrition, Faculty of Agriculture and vitamin C 
concentration was determined in Laboratory of food preservative, Faculty of 
Food Proccessing Technology, USAMVB Timisoara. 
The protein content % was determined with the help of Kjeldahl unit (Velp 
Scientific 127) and Vitamin C (mg/100 g) content was done according to 
STAS 6182/15-87. The Daucus carota samples, in all experimental variants, 
the vitamin C percent and protein content, increases once with culture 
development. In all morphogenesis stages, the highest protein content was 
determined at the application of highest NPK fertilise dose, N120P90K90. 

Highest value of vitamin C percent was registered in variant v2 – N60P60K60, 
variant with medium NPK fertilizer dose, in all morphogenesis stages.   
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Carrot plant is grown across the globe for its valuable 

taproot. The carrot plant is biennial in nature and it 

flowers in the second year of growth. The carrot 

cultivation has its origin in Europe and South Eastern 

Asia [9]. 

Carrot is cultivated for its thick roots that are 

consumed fresh, cooked, dried, preserved in the form 

of juices. Carrot culture requires temperate climate and 

is done mainly in the field. Carrot roots contain 

86.77% water, 12-14% solids, 6-9% carbohydrate, 0.2 

to 0.3% fat, 0.8 to 1.4% crude protein and 1 to 1.9% 

mineral salts of Ca, Fe, Mg, P, K and volatile 

substances.  It is noted high content of vitamins: 

provitamin A (5-24 mg/100 g sp), vitamin C (14.5 

mg/100 g sp), vitamin P (50-100 mg/100 g sp) and 

smaller quantities of vitamins B1, B2, B6, E, PP [7]. 

Fertilization is the most important and controllable 

factor affecting nutritional value of vegetables. The 

type and value of fertilizer and the level of application 

directly influence the level of plant available nutrients 

[4]. 

Earlier studies were carried about the differences in 

vegetables nutrient levels, grown at various levels of 

nitrogen fertilizer. These studies compare various 

levels of artificial, organic and mixed fertilizer. 

Nitrogen plays a key role in chlorophyll production and 

protein synthesis [6]. 

Proteins are nitrogenous organic substances, composed 

of substances with plastic role for forming tissue and 

regeneration of the human body.  Proteins has a very 

wide variety of compounds and practically very 

difficult to classify and determined as entity 

substances. It therefore appeals to the determination of 

total protein (the amount of protein). These substances 

contain carbon, hydrogen, oxygen and nitrogen always 

(at a rate of 16%) [1]. 

Vitamin C, also referred to as ascorbic acid or 

ascorbate, belongs to the water-soluble class of 

vitamins. Humans are one of the few species who lack 

the enzyme to convert glucose to vitamin C (13). 

Ascorbic acid (AA) is an odorless, white solid having 

the chemical formula C6H8O6 [5]. 

Vitamin C is required for the synthesis of collagen, an 

important structural component of tendons, bones, 

teeth, blood vessels and muscles. The vitamin also 

synthesizes a neurotransmitter called norepinephrine. It 
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also plays a role in the fat transport system of cells and 

cholesterol metabolism (prevention of gallstones). 

Vitamin C is a powerful antioxidant that assists the 

body in contesting viral infection, bacterial infections 

and toxicity [11]. 

A Vitamin C deficiency leads to scurvy, which was the 

leading cause of death among sailors on ocean vessels 

from ancient times up until the 18th century. Scurvy is 

still widespread today in developing countries. In 

France does not appear to be major problems in 

Vitamin C intake among children and adolescents. 

However, nearly 20% of adults (and especially men) 

have an intake level of less than two thirds the 

recommended allowance of Vitamin C. There is no real 

risk of excess Vitamin C. Only exceptionally high 

doses that are not possible with a regular diet are 

potentially toxic [10]. 

This work has pursued to determine the influence of 

growth regulators and different fertilization doses on 

the content of nutrients (Vitamin C and protein) in 

Daucus carota culture, in different stages of 

morphogenesis.   
 
Material and Method 
 
The experience was set up in an experimental field in 

Becicherecul mic, near Timisoara, on a Chernozem 

(Cz). The texture is medium and granular stable 

structure provides good aeration and good water and 

air permeability. The carrot variety used in 

experimental field was De Nantes and the used 

herbicides were Dual Gold – 1.5 l/ha. The experiment 

was a randomized complete block design with four 

replications. The experimental site was prepared in 28 

beds of 1 x 1 m
2
 each in size and the variants used 

were: N0P0K0,  N60P60K60, N90P90K90, 

N120P90K90, N60P60K60 +Aqzyme 1 l/ha, 

N60P60K60 + 2 x  Pervaide 1 l/ha,  Manure 20 t/ha. 

Fertilizes used were NPK complexes type 16:16:16. 

Growth regulator Aqzyme consists in Fungi enzymes 

(99%), cooper (0.05%), iron (0.10%), manganese 

(0.05%), zinc (0.05 %).  

The carrot samples were collected in 3 major stages of 

culture morphogenesis: thinned down of culture, when 

plants had 5-6 leaves in the rosette (1
st
 morphogenesis 

stage), beginning of root thickening (2
nd

 

morphogenesis stage) and full maturity when roots 

were at least 1.5-2 cm thick in the upper part (3
rd

 

morphogenesis stage).  

The protein content analyses were performed in the 

Laboratory of Soil Science and Plant Nutrition, Faculty 

of Agriculture and vitamin C concentration was 

determined in Laboratory of food preservative, Faculty 

of Food Proccessing Technology, USAMVB 

Timisoara. 

The Nt % was determined with the help of Kjeldahl 

mineralization - distillation unit (Velp Scientific 127) 

digested in H2SO4 distilled and titrated with 0.1M 

NaOH. The amount of protein is calculated by the 

relationship:  

Total Protein content (%) = 6.25 x Nt (%),  

where: 6.25 namely 100/16 is the conversion 

coefficient  into protein.  

For vitamin C (mg/100 g) determination in 

carrots samples was used 2,6-diclorfenolindofenol, 

method, according with STAS 6182/15-87 [8]. 

Ascorbic acid content was estimated titrimetrically by 

2,6-Dichlorphenolindophenol sodium. 5 mL of 

vegetable extracts was diluted with 10 mL water, ad 1 

mL HCl 1N and was titrated with 1 mM solution 2,6- 

Dichlorphenolindophenol sodium to pink color [3]. 

 

Results and Discussions 
   

The influence of fertilizers and growth 

regulators on crude protein content and vitamin C 

accumulation in Daucus carota culture, is presented in 

tables 1-2. 

  

Table 1 

Vitamin C (mg/100g) content in carrot samples in all stages of plant development 

Experimental variants Vitamin C  [mg vit.C/100g] 

1
st
 stage of 

morphogenesis 

2
nd

 stage of 

morphogenesis 

3
rd

 stage of 

morphogenesis 

v1 - N0P0K0 2±0.25 5±0.45 6±0.64 

v2 – N60P60K60 9±0.12 11±0.33 14±0.47 

v3 – N90P90K90 8±0.78 10±0.75 13±0.99 

v4 – N120P90K90 6±0.69 7±1.47 10±2.13 

v5 – N60P60K60 +Aqzyme 1 l/ha 5±1.02 6±1.25 9±1.72 

v6 – N60P60K60 + 2 x  Pervaide 1 l/ha 6±0.98 7±0.79 10±0.43 

v7 – Manure 20 t/ha 8±1.13 11±0.45 13±2.09 

Cv% 0.36 0.30 0.26 

Results for Vitamin C (%) ( 1
st
; 2

nd
; 3

rd
 morphogenesis stages) are given as mean of 4 determinations±SD 

 

 

http://www.fondation-louisbonduelle.org/france/en/glossary.html?tx_contagged%5Bsource%5D=default&tx_contagged%5Buid%5D=83
http://www.fondation-louisbonduelle.org/france/en/glossary.html?tx_contagged%5Bsource%5D=default&tx_contagged%5Buid%5D=111
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To carrot samples to all experimental variants 

the vitamin C % content increases once with  culture 

development. Experimental variants ordered from 

lowest to highest fertilizers doses showed large 

differences between culture morphogenesis phases. 

NPK fertilizer doses not influence the Vitamin 

C accumulation, highest value being registered in 

variant v2 – N60P60K60, variant with medium NPK 

fertilizer dose, in all morphogenesis stages,  mg/100 g 

(1st stage), 11 mg/100g (2nd stage) and  14 mg/ 100g 

(3rd stage) (table 1). Growth regulators and manure 

does not influents the vitamin C accumulation.  The 

results are in accordance with other studies that show a 

content of Vitamin C in carrots of 10 mg /100g [11]. 

The Coefficient of variation (Cv%) is < 1 for all 

morphogenesis stages so the data distribution registers 

a low variance and small dispersion in the variables. 

In Romania were done similar studies in 

tomatoes culture Lycopersicum esculentum. 

Moigradean D. et al., [6] in 2007, studied Vitamin C 

content in tomatoes samples fertilized with different 

NPK doses. The results showed that the highest content 

in Vitamin C was determined in variant with 

moderated fertilizer dose (N60P60K60) and not in variant 

with highest NPK dose (N120P90K90). 

 
 

Table 2 

Crude Protein content (%) in carrots samples in different morphogenesis stages 

Experimental variants Crude Protein (%) 
1

st
 stage of 

morphogenesis 

2
nd

 stage of 

morphogenesis 

3
rd

 stage of 

morphogenesis 

v1 - N0P0K0 0.56±0.53 2.84±0.49 2.86±0.58 

v2 – N60P60K60 1.37±0.44 3.06±0.27 3.24±1.18 

v3 – N90P90K90 2.03±0.68 3.25±0.98 3.83±2.03 

v4 – N120P90K90 2.58±1.18 4.88±0.73 5.07±1.14 

v5 – N60P60K60 +Aqzyme 1 l/ha 2.19±1.71 3.30±0.55 3.44±0.88 

v6 – N60P60K60 + 2xPervaide 1 l/ha 2.10±1.15 3.24±1.20 3.35±1.39 

v7 – Manure 20 t/ha 1.77±0.78 3.65±1.02 3.86±1.11 

Cv% 0.37 0.19 0.19 

Results for crude protein content % ( 1
st
; 2

nd
; 3

rd
 morphogenesis stages) are given as mean of 4 determinations±SD 

 

Carrots samples know an increasing trend in 

protein content, during culture development to 

physiological maturity, the plants in all morphogenesis 

stages having a greater consumption of protein 

substances for growth and development. Thus, to 1
st
 

morphogenesis stage (had 5-6 leaves in the rosette – 

thinning), the variation of crude protein content range 

between 0.56% (V1) and 2.58% (V4), then to 2
nd

 stage 

( beginning of root thickening), the concentration 

increased, the range being between 2.84% (V1) and 

4.88% (V4) (table 2).  

The Coefficient of variation (Cv%) is < 1 for 

all morphogenesis stages so the data distribution 

registers a low variance and small dispersion in the 

variable.    

Nitrogen requirements of carrots are relatively 

low. In all morphogenesis stages, the highest protein 

content was determined at the application of N120P90K90 

dose (table 2). There is a proportional increase of the 

nitrogen and protein content of carrots with the 

increasing dose of nitrogen fertilizer applied. Carrots 

absorb nitrogen throughout the vegetation period. The 

amount of nitrogen absorbed is reduced to seeds 

germination, but grows in morphogenesis were the 

main vegetative organs are formed. 

 

 

Conclusions  

 
 To studied Daucus carota samples, in all 

experimental variants, the vitamin C % 

percent, increases once with  culture 

development to maturity. 

 NPK fertilizer doses not influence the 

Vitamin C accumulation, highest value being 

registered in variant v2 – N60P60K60, variant 

with medium NPK fertilizer dose, in all 

morphogenesis stages. 

 Growth regulators and manure does not 

influents the vitamin C accumulation.  

 Carrots samples know an increasing trend in 

protein content, during culture development 

to physiological maturity, the plants in all 

morphogenesis stages. 
 In all morphogenesis stages, the highest 

protein content was determined at the 

application of highest NPK fertilise dose, 

N120P90K90. 
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