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1. Unit 1 Organic cultivation of medicinal plants - agromelioration conditions 

 

• Summary 

Unit 1 reveals essentials of organic cultivation of medicinal Plants (MP): MP general classification and 

specific terms related to their cultivation; the basic agromelioration conditions - soil requirements, 

maintenance of soil fertility, composting and vermicomposting, use of bio-fertilizers, and intercropping; 

their effect on MP secondary metabolites of practical interest. 

 

• Learning outcome descriptors 
 

By the end of the Unit, the trainee should be able to: 

✓ Knowledge, understanding and professional skills: 

1. Define the following terms, medicinal plant (MP), terms related to MP cultivation 

activities. 

2. Classify herbal drugs according to botanical origin, chemical constituents, and medicinal 

activity. 

3. Discuss different factors (agromeliorative and environmental) influencing organic 

cultivation of MP. 

✓ 2-General and transferable skills: 

1. Plan a research task. 

2. Work independently or with a minimal guidance where appropriate. 

3. Work in team with minimal guidance where appropriate. 

4. Show good written and oral communication skills. 

5. Demonstrate computer literacy 

6. Perform online (computer) search to develop information technology skills in order to 

retrieve information from a variety of sources. 

  



1.1 MP classification 

Of the 250 000 higher plant species on earth more than 80 000 species are reported to have at least 

some medicinal value and around 5 000 species have specific therapeutic value. They are classified 

according to the part used, habit, habitat, therapeutic value, etc., in addition to the common botanical 

classification. 

 

1.2 Terms related to MP cultivation and collection activities 

The definitions explained below have been adapted from the terms included in the glossary collected by 

the Food and Agriculture Organization of the United Nations (FAO). The glossary can be found at 

http://www.fao.org/glossary/ 

Erosion: the process through which water or wind moves soil from one site to another.  

Integrated pest management (IPM): the cautious integration of available pest-control techniques 

used to depress pest-population development and maintain pesticides and other interventions 

to levels that are economically justifiable and harmless for human health and the environment 

Landrace: an early, cultivated form of a crop species, evolved from a wild population, and 

generally composed of a heterogeneous mixture of genotypes. 

Plant genetic resources: the reproductive or vegetative propagating plant material 

Propagule: any structure capable of giving rise to a new plant by asexual or sexual reproduction, 

including bulbils, leaf buds, etc. 

Standard operating procedure (SOP): an authorized written procedure providing instructions for 

performance operation and sustainable use.  

 

1.3 Terms relating to herbal medicines: 

Contamination: the undesired introduction of impurities of a chemical or microbiological nature, 

or of foreign matter, into or on to a starting material or intermediate during production, 

sampling, packaging or repackaging, storage or transport.  

Cross-contamination: contamination of a starting material, intermediate product or finished 

product by another starting material or product during production. 

 

1.4 The products of herbal medicine 

Herbal medicines comprise herbs, herbal materials, herbal preparations and finished herbal products.  

Herbs: comprise crude plant material, i.e. different plant parts, such as leaves, roots, rhizomes, bark, 

wood, stems, seed, fruit, and flowers, either entire, fragmented or powdered. 

Herbal materials: consist of, together with herbs, fresh juices, gums, fixed oils, essential oils, 

resins and dry powders of herbs. In some countries, local procedures, such as steaming, roasting, 

http://www.fao.org/glossary/


or stir-baking with honey, alcoholic beverages or other materials are applied for processing of 

these materials. 

Herbal preparations: represent the basis for preparation of finished herbal products. They 

include comminuted or powdered herbal materials, extracts, tinctures or fatty oils of herbal 

materials. Herbal preparations are produced by physical or biological processes, including 

extraction, fractionation, purification, concentration, etc. They also include  

• Finished herbal products: consist of herbal preparations made from one or more herbs. If 

more than one herb is used, the term mixed herbal product can also be used. Finished herbal 

products and mixed herbal products may contain excipients in addition to the active 

ingredients. 

• Medicinal plant materials. a plant (wild or cultivated) used for medicinal purposes. 

 

1.5 Organic cultivation of MP: the essentials  

The MP components are used fresh, dried or processed for diagnosis, treatment, prevention, as well as 

to help maintain the health of humans or animals and their physiological functions. The substantial role 

of MP in different industries, leads to increasing production of biomass. The application of organic 

farming methods for improvement of the yield and quality of MP seems to be very effective. 

During the last decade, agricultural production, obtained through application of chemical fertilizers is 

causing environmental problems. The solution of this problem is called organic agriculture (OA), which 

represents an integrated system based on ecological principles. 

 

 

 



Organic agriculture is a farming system which proposes healthful and quality products. The organic 

agriculture is a manufacturing system, which denies or excludes the use of synthetic preparations: 

artificial fertilizers, pesticides, growth accelerators and fodder additives. As an option to these tools, OA 

applies a number of up-to date warning methods to sustain the natural soil fertility and non-chemical 

control of weeds, pests and diseases, such as: 

- Rotating sowing of crops (with leguminous crops inclusive) 

- Proper use of manure 

- Activation the populations of useful insects (entomophagy’s and pathogens for the pests) 

- Vegetation associations (mixed cultivation of two or more crops in one and the same place) 

- Weed control with mechanical methods 

- Application of well-adapted sustainable plant varieties and livestock breeds in relevant 

environmental conditions. 

 

 

1.6 Organic farming produces high quality MP 

Organic farming, pastoral and wild harvest systems should fit the cycles and ecological balances in 

nature. Organic management must be adapted to local conditions, ecology, culture and scale.  

 

 

 

The use of bio fertilizers is an ecological way to keep active growth of plants and soil in organic farming 

systems. In addition to furnishing fully consistent nutrients with the natural feeding of plants, affording 

to substantially biodiversity. Thus, the application of bio fertilizers edges critical activities improves the 

quality and maintains the overall health of the environment. 



However, there are some negative aspects in OA:  

- The yields of crop from OA usually are lower than those of conventional (industrial) agriculture; 

- The conventional agriculture organic products are costly than those of industrial agriculture 

(IFOAM, 2007). 

 

1.7 Organic cultivation of MP - agro melioration conditions 

Soil requirements: 

As per definition, soil is the surface layer of the earth, shaped by weathering of rocks. The soil is formed 

because of joint action of climate factors like plants and microorganisms. The soil should contain suitable 

amounts of nutrients, organic matter and other elements to ensure optimal MP growth and quality. 

Optimal soil conditions, including soil type, drainage, moisture retention, fertility and pH, depend on the 

chosen medicinal plant species and/or target medicinal plant part. 

Plants depend on soil for nutrients, water supply and anchorage. Soil influences germination of seeds, 

plant capacity to remain erect, stem form, vigor and woodiness, depth of root system, number of flowers 

per plant, drought and frost resistance, etc. 

 

 

  

Maintenance of natural soil fertility for MP cultivation 

Organic agriculture practitioners can enhance efficiency and increase productivity, but this should not be 

done at the risk of people health and well-being. For this reason, any harmful action towards plants 

cultivation should be stopped. 



The two most important factors influencing the physical and chemical properties of the MP are climate 

and soil conditions. Medicinal plants require different climatic conditions to grow depending on their 

origin. The majority of MP require sunny, aerated places sheltered from strong winds and late winter 

frosts. In addition, the soil for cultivation of MP must be reach of nutrients. It has to contain Na, P, Cu, 

minerals, organic and other elements required for growth in the necessary amounts and combination.  

 

The soil composting 

Composting represents a biological process that includes bioconversion of organic biodegradable wastes 

into healthy, humus-rich product (compost) for application as a soil conditioner and an organic fertilizer. 

Its constituents are reused to provide biological control against various plant pathogens. Aqueous 

extracts of compost can replace synthetic fungicides.  

The use of compost to improve soil structure, fertility for growth and productivity of MP were studied in 

several cases. 

 

 

 

Vermicomposting influence MP yield and secondary metabolite synthesis 

Vermicompost comprises the majority of nutrients in plant-available forms, such as nitrates, phosphates, 

and exchangeable calcium and soluble potassium. Vermicompost is characterizes by a large surface area 

having many micro-sites for the microbial activity and preservation of nutrients. It contains different 

microbial populations - fungi, bacteria and actinomycetes, plant growth regulators and other growth-

promoting substances, produced by a large diversity of microorganisms. Other products like cytokines 

and auxins produced by earthworms are taking place in organic wastes. There are also large amounts of 

humic compounds in vermicompost and their effect on plant growth is similar to that of soil-applied 

plant growth regulators or hormones. 



The most valued nutrients are exchangeable calcium and soluble potassium, which cause an increase in 

plant growth and crop yield. The beneficial effects of vermicompost have been shown also in 

horticultural and agronomical crops. Vermicompost is rich in macro- and micro-elements, which are 

responsible for increased qualitative and quantitative yields of many crops. Other important compounds 

are phenolic ones, representing a large group of plant secondary metabolites.  

 

Bio-fertilizers influence MP essential oil content and yield 

a) Mycorrhizal fungi 

Mycorrhizal fungi are beneficial microorganisms that have been considered as bio fertilizer. The 

terrestrial plants' growth, health, and establishment depend strongly on mycorrhiza, which promotes 

their realization. The improved productivity of AM (AM=VAM: Vesicular Arbuscular Mycorrhiza) plants 

was due to facilitated uptake of immobile nutrients like phosphorus, zinc, and copper. It is believed that 

resistance against biotic and abiotic stress factors is linked to the effects of AM fungi on inducing plant 

hormones production. 

 

 

 

b) Phosphate solubilizing microorganisms 

Another type of bio-fertilizers, which have the ability to solubilize organic and inorganic phosphorus 

compounds by producing organic acid or phosphatase enzyme are phosphate solubilizing 

microorganisms. These bacteria have a synergistic effect with mycorrhiza fungi and co-inoculation of 

them leads to more absorption of water and soil minerals and increases the growth of host plant. It is 

found that plants at vegetative growth stage possessed more VAM root colonization abilities in 

comparison to those at flowering and fruiting stages. Herbaceous plants showed more root colonization 

in comparison with shrubby and woody plants as well. Thus, the effects of mycorrhizae association on 



the concentration and composition of essential oil in medicinal plants showed that VAM inoculation 

increased the concentration of the essential oil in seeds, and improves essence quality. 

 

 

 

c) Bacterial bio-fertilizers 

Some bacteria benefit plants with growth promoting compounds and play a major role in phosphate 

solubilization. The activity of these microorganisms is related to the plant requirements to phosphorus at 

the root region. The inoculation of soil with bacterial mixtures ensures balanced nutrition for plants. In 

this way, an improvement of the root uptake of nitrogen and phosphorus takes place due to the main 

mechanism of interaction between phosphate solubilizing and nitrogen-fixing bacteria. 

Studies on the symbiotic relationship between bacteria and plants are provided mainly on cereals and 

grassy plants. There are limited data regarding this phenomenon in medicinal plants. However, 

inoculation of Azotobacter in Rosmarinus officinalis increased the concentration of plant essence. Use of 

bio-fertilizers Azospirillum and Azotobacter in the medicinal plant of Salvia officinalis increase the plant 

height and shoot dry and wet weights. In another study, plant biomass and alkaloids levels of 

Catharanthus roseus were enhanced as plantlets were inoculated with Pseudomonas florescence 

bacteria under water stress. In addition, use of biological fertilizers made a significant increase in the 

plant growth of Thymus vulgaris. Moreover, the increase of growth of MP might be because phosphate 

solubilizing bacteria help plants to absorb nutrients from solution at faster rates than un-inoculated 

plants resulting in accumulation of more N, P, and K in the leaves. The inoculation of Hibiscus sabdariffa 

with a mixture of bio-fertilizers improved the growth characteristics of the plant. Similar results were 

observed on some other MP such as Nigella sativa, Ammi visnaga and Salvia officinalis. 

 



 

The highest essential oil and kamauzolen yield per hectare of chamomile were obtained in phosphate 

solubilizing bacteria (8 600 g) and nitroxin (923 g) treatments. This result proves that bio-fertilizers can 

be considered as a replacement for chemical fertilizers in chamomile production. Similar results are 

reported for the effect of Azospirillum and Azotobacter, and phosphate solubilizing bacteria on the 

medicinal plant Majorana hortensis. The similar positive effect is reported for the germination indexes, 

such as percentage and speed of germination, viability, and the length of roots and stems of Ocimum 

sanctum and Withania somniferum. Many studies have mentioned the positive effects of 

microorganisms on improving the growth and performance of MP. In addition to nitrogen fixation, 

Azospirillum improves root growth through generation of stimulating compounds causing an increase in 

water and nutrients uptake and plant performance. Thus, the most important growth stimulating 

bacteria are Azospirillum, Azotobacter, and Pseudomonas. They, in addition to biological nitrogen 

fixation and solubilizing of soil phosphate, considerably affect synthesis of plant growth regulators like 

auxin, gibberellin, and cytokine and improve the plant performance. Azotobacter is also able to produce 

antifungal compounds that fight plant diseases and increase viability and germination of the plantlets 

and in this way improve the overall plant growth. 

Medicinal plants intercropping 

The “intercropping” represents a special cropping system characterized by the simultaneous growth of 

two or more plant species. This phenomenon is a useful approach for enhancing yields for one or all the 

species, thanks to the ability of this system to reduce weeds and pests. Therefore, the intercropping 

technique is able to minimize the risks of production. This system can give an advantage for mutualistic 

relationship within partners. 

However, intercropping between MP are rare. The evaluation of yields and quality during cultivation in 

various agroforestry systems showed that introduction of herbs into agroforestry systems may promote 

biodiversity and improve the income.  

An additional concern for the potential role of MP in intercropping systems is due to the use of 

sustainable approach for the cultivation of such species. An attempt is made to utilize for this purpose 



some aromatic oil-bearing plants, namely Artemisia annua L., Coriandrum sativum L., Chamomilla 

recutita R., Foeniculum vulgare M. and Anethum sowa Kurtz. 

Use of plants cover 

In this farming method, plants in a field are grown on the remains of the previous harvest. With the 

implementation of such a method of weedy grass growth is decreased. 

 

1.8 Effect of organic and bio fertilizer on secondary metabolites of medicinal plants 

Investigations on MP show that maximum yield and best quality of secondary metabolites is obtained 

with the use of organic fertilizers. The results indicate that the use of phosphate solubilizing bacteria and 

nitrogen fixation in Marjoram herbs lead to increase the essential oil yield. These bacteria increase the 

oil content of the plant due to the increase in the number of gland secretion and biosynthesis of 

monoterpenes. The results show that increase in available phosphorus in the soil can significantly 

increase the concentration of chlorophyll A (28%) and total chlorophyll (19%). 

The medicinal plant Vinca (Caharanthus roseus) inoculated with the bacterium Pseudomonas flurescence 

increased biomass production and the alkaloid content of the plant was under stress conditions.  

The content of organic matter, increased soil water holding capacity, improved plant hormone-like 

activity, increased nutrient uptake by plants, and generally improved chemical and physical structure of 

plant litter, including the reasons for increasing the yield of organic fertilizers have been reported. 
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