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ABSTRACT  

Medicinal and aromatic plants (MAPs) have been widely recognized of their usefulness. 

With the current growth of the market for aromatic and medicinal plants, there is a high 

demand to study the factors that affect their yield and quality. In this context, the main 

problem in cultivation of MAPs is the lack of precise information on nutrition 

management. In this study Origanum dubium plants were cultivated in coco coir 

substrate, with different nutrient solutions. Origanum dubium has great prospects to be 

cultivated commercially but it’s nutritional needs have not been studied thoroughly. The 

effects of nitrogen, phosphorus and potassium on the plant performance, growth, 

antioxidants and minerals of Origanum dubium was studied. They were 7 treatments that 

each had a different N-P-K content in their nutrient solution. The results showed that the 

highest fresh weight of the plants was achieved with the high nitrogen (300-75-350) and 

low potassium (150-75-150) treatments. Unlike fresh weight dry matter was not affected 

by the applied treatments. The high nitrogen treatment increased nitrogen content in both 

upper body and root tissue on the plants. The high phosphorus treatment also increased 

phosphorus content mostly on the upper body of the plants. The high potassium treatment 

increased the potassium content of the roots alone. Nitrogen and potassium showed 

antagonism with each other. Leaf chlorophyll fluorescence was only affected by the high 

phosphorus treatment. Finally, there was a significant increase in antioxidant activity 

(DPPH, FRAP), total phenols and flavonoids caused by the high phosphorus treatment. 

 

 

 

 

 

Keywords: Origanum dubium, hydroponics, coco coir, N-P-K 



vii 

 

TABLE OF CONTENTS 

The table of contents lists the structure of the document. It is recommended to 

automatically generate content through Word as shown in the example below. 

ABSTRACT ..................................................................................................................... vi 

TABLE OF CONTENTS ................................................................................................ vii 

LIST OF TABLES ............................................................................................................ x 

LIST OF FIGURES ......................................................................................................... xi 

LIST OF ABBREVIATIONS ......................................................................................... xii 

1 Introduction ............................................................................................................... 1 

1.1 Minerals and fertigation .................................................................................... 1 

1.2 Importance of nutrient management ................................................................. 1 

1.3 Over fertilization ............................................................................................... 2 

1.4 Chemical and Organic fertilizers ...................................................................... 3 

1.5 Importance of macronutrients N, K, P (role and deficiencies) ......................... 3 

1.5.1 Importance of Nitrogen ............................................................................. 4 

1.5.2 Nitrogen deficiency ................................................................................... 4 

1.5.3 Importance of Phosphorus ........................................................................ 5 

1.5.4 Phosphorus deficiency .............................................................................. 5 

1.5.5 Importance of Potassium .......................................................................... 6 

1.5.6 Potassium Deficiency ............................................................................... 6 

1.6 Hydroponics/Soilless cultivations ..................................................................... 7 

1.7 Substrates used for soilless cultivation ............................................................. 8 

1.7.1 Coco Coir .................................................................................................. 9 

1.8 Fertigation and medicinal and aromatic plants (MAPs) ................................. 11 

1.9 MAP properties (general) ............................................................................... 12 



viii 

 

1.10 Oregano production/cultivation ...................................................................... 13 

1.11 Endemic species importance/native population/introduction to cultivation 

systems ........................................................................................................................ 14 

1.12 Economical value of oregano ......................................................................... 15 

1.13 Origanum dubium: plant description, studies in literature ............................. 15 

1.14 Scope of the present study .............................................................................. 19 

2 Research Methodology ........................................................................................... 20 

2.1 Plant material and growing media preparation. .............................................. 20 

2.2 Nutrient Solutions ........................................................................................... 24 

2.3 Plant growth and physiology measurement. ................................................... 25 

2.4 Nutrient content of plant tissue ....................................................................... 25 

2.5 Total phenolics, total flavonoids and antioxidant activity .............................. 25 

2.5.1 DPPH (2,2-diphenyl-1-picrylhydrazyl) .................................................. 26 

2.5.2 FRAP – Ferric Reducing Antioxidant Power ......................................... 26 

2.5.3 ABTS ...................................................................................................... 27 

2.5.4 Phenols .................................................................................................... 27 

2.5.5 Flavonoids ............................................................................................... 28 

2.6 Statistical analysis ........................................................................................... 28 

3 Results/ Findings ..................................................................................................... 29 

3.1 Plant growth and photosynthesis .................................................................... 29 

3.2 Nutrient content of the upper part of the plants .............................................. 31 

3.3 Nutrient content of the roots ........................................................................... 33 

3.4 Total phenols, flavonoids and antioxidants .................................................... 35 

4 Discussion ............................................................................................................... 37 

Conclusions ..................................................................................................................... 44 

BIBLIOGRAPHY ........................................................................................................... 46 


