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ABSTRACT 

Medicinal and aromatic plants are one of the most interesting advantages for Albanian agriculture 

and this is due to the fact that in Albania there are hundreds of medicinal and aromatic plants that 

grow naturally around the country, becoming a source of income for thousands of farming families, 

but on the other hand also with a high demand for these kind of plants in the world market. These 

types of plants find use in the pharmaceutical, food and cosmetic industries, while the process of 

their preparation goes through different stages starting from natural collection, or in plots where 

they are cultivated, drying in special environments, their selection from unnecessary waste and 

finally packaging in special bags for their preservation until sale or export. Albania has about 330 

different species of medicinal plants that are possible for export with the destination of use in the 

food, cosmetics and pharmaceuticals industry. The study for qualities of the climatic, land and 

water environment for the cultivation of medicinal and aromatic plants took place in the Koplik 

area, Malësi e Madhe, which is located on north of Albania well known for the cultivation of 

medicinal plants, where sage and lavender are mostly cultivated and other plants in smaller 

quantities such as rosemary, thyme, etc. The study aims to assess the climatic and physic-chemical 

parameters of the soil and water in the Malësi e Madhe area and to identify their impact on 

medicinal plants and to create a more effective management of the area for this kind of plant 

production. 

Keywords: Medicinal and aromatic plants, ecosystem, climatic parameters, physico-chemical 

parameters 
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1. INTRODUCTION 

Albania is a country with a geographical extension along the Adriatic and Ionian Seas in the 

Mediterranean and is composed of a relatively rugged relief that extends throughout its territory 

(Bernet & Kazazi, 2011). Albania, due to its geographical position, as well as the favorable 

physical-geographical conditions (geological structure, variety of relief forms, diverse climate, 

rich hydrographic network, diverse soil types) is ranked among the first European countries for 

floristic wealth diversity. About 47% of the plant species of the Balkans and 30% of the plant 

species of Europe grow in Albania (Vangjeli et al., 1997). Its flora includes about 3250 different 

plant species belonging to 165 families and 910 genera. About 1.1% or 28 species and 150 

subspecies are endemic. About 300 species are medicinal and aromatic plants and about 10% of 

the Albanian flora is occupied by rare species, species at risk of extinction and relict species 

(Vangjeli et al., 1997). The origin of the Albanian flora is from different places, but the spread is 

more related to the northern regions than the southern ones. This is also evidenced by the fact that 

about 25% of them have Mediterranean origin, 22% Balkan origin, 18% European origin, 14% 

Eurasian origin, 5.5% of the plants are cultivated, 4.5% are cosmopolitan, 4% Euro-Siberian 

(Ibraliu & Lipman, 2009). 

The Shkodra region, the northern part of which is Malesia e Madhe, lies in the northern 

Mediterranean lowland, northern Mediterranean hilly and northern Mediterranean mountainous 

climatic zones. Its lowland zone is distinguished by mild winters, while the part of the territory 

that lies in the Mediterranean mountainous zone is characterized by high levels of precipitation. 

The Mediterranean lowland zone has an average annual temperature of about 11.10C, the 

Mediterranean hilly zone about 9.30C and the Mediterranean mountainous zone, which includes 

the Albanian Alps, has an average annual temperature of about 5.30C. Regarding the precipitation 

regime, the lowland part (Mediterranean lowland zone) is characterized by a precipitation amount 

of about 1750 mm, the Mediterranean hilly zone about 1950 mm per year and the Mediterranean 

mountainous zone with about 2530 mm per year. In the lower area (Shkodra Lake basin) annual 

rainfall ranges from 1750-2500 mm. In particular years in the lake area, it goes up to 3000 mm per 

year. The average annual amount of rainfall in the Shkodra area is about 2065 mm. The Shkodra 

area has a high level of sunny hours, about 2450-2650 hours. 

The geographical region of the Malesia e Madhe lies in the northwestern part of Albania. This 

region is characterized by a stony terrestrial environment, mainly dominated by limestone rocks, 

dry and bare and influenced by a relatively low level of precipitation. The geographical region of 

the Malesia e Madhe is protected from the cold winds of the Albanian Alps by the mountain 

complex that crosses it. This region is located on the shores of Lake Shkodra and the influence of 

this water mass significantly affects this area to have a climate with hot and dry summers and mild 

winters accompanied by abundant precipitation. 
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The climate of the Malesia e Madhe is determined by the variety of lowlands, hills, foothills and 

mountains, by the proximity to the Adriatic Sea and Lake Shkodra. It is characterized by a 

Mediterranean climate with mild, wet winters and hot, dry summers. On average, 2500 mm of rain 

falls per year, making it one of the wettest areas of Albania. The coldest month of the year is 

January, while the hottest month of the year is July. Snowfall is rare, while frosts are usually 

recorded at the end of the year. 

A very important grouping of Albanian vegetation is the aromatic medicinal plants (MAPs) 

defining them in two groups, aromatic and medicinal, although this division is made more for 

research purposes as there is no clear boundary between them since there are plants that can be 

both aromatic and medicinal at the same time (Kutrolli.F. et al) and 90% of aromatic medicinal 

plants in Albania grow naturally (Papathopuli G., 1976). MAPs make a considerable potential for 

Albania due to the fact that they have a high ecological, economic, landscape importance and their 

rational and sustainable use constitutes a natural economic source for the employment of the local 

population (Pazari, F., 2014). 

 
Figure 1: Location of Malesia e Madhe 

The MAPs processing industry in Albania has received special attention during the period 1945-

1990, which is reflected in the figures of economic benefits generated by their export. Albania is 
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one of the most important exporters of aromatic and medicinal plants in Europe (Asllani, 2004) 

and is a major international factor for several products such as sage, oregano and thyme. In some 

specific markets and market segments, Albanian products are market leaders, as in the case of sage 

in the USA and thyme in Germany (USAID-AAC). The main part of the MAPs business is realized 

from wild products. MAPs are found everywhere throughout the country but their collection is 

more organized in some areas such as Malësia e Madhe, Shkodër, Skrapar, Elbasan, Korçë, Berat, 

Përmet and Durrës (USAID-AAC). Many wild medicinal and essential oil plants that grow in 

Albania end up in the French and Italian markets or beyond for the production of perfumes, the 

German market for the production of creams, and in Great Britain for popular alcoholic beverages 

(Asllani, 2004). 

Hundreds of hectares of cultivated area with MAPs make Albania a leading country in the 

production and export of these natural resources. The rich biodiversity in Albania represents a 

significant potential for the development of the MAPs sector which generates around 18 million 

Euros from exports, listed as the second largest agricultural export sector, accounting for 19% of 

the country's total exports (INSTAT, 2022). The international market prefers Albania's wild natural 

plants, which are considered to have exceptional medicinal values. According to data, more than 

95% of the MAPs collected or produced in Albania are wild. Their exports have reached over 10 

thousand tons, reaching almost 20% of Albania's total agricultural exports (INSTAT, 2022). A 

small but exponentially growing flow of essential oils has also been recorded. Currently, Albania 

produces 35-40 tons per year of essential oils, mainly sage, juniper, oregano, thyme and sage 

(Agroweb, 6 mars 2019). 

In some areas of northern Albania (Malësi e Madhe, Kukës and Dibër), the collection and 

cultivation of MAPs accounts for about 30% - 40% of the income of rural families. Albania is 

considered the second largest exporter of MAPs in Southeastern Europe, after Bulgaria (Kathe et 

al., 2000).  

Climate is a vital factor for biodiversity. Factors that influence the formation of climate such as 

latitude, altitude, exposure to the sun, proximity to seas or lakes, affect the content of active 

ingredients in plants, since the same type of plant can be found in different climatic zones, but 

their behavior is different (Papathopuli G.,1976). This change in the biological cycle of these 

plants, depending on climatic factors, also affects the active ingredients they contain, therefore 

their behavior towards differentiated environmental conditions is different. In general, MAPs in 

hot areas and at high temperatures are richer in active ingredients than those in countries with cold 

climates (Papathopuli G.,1976). This usually occurs as a result of a secondary metabolism that is 

closely related to the plant's survival strategy under stress conditions, which comes as a result of 

high exposure to UV radiation (Kreft et al., 2002). 
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In some areas of northern Albania (Malësi e Madhe, Kukës and Dibër), the collection and 

cultivation of MAPs accounts for about 30% - 40% of the income of rural households. Albania is 

considered the second largest exporter of MAPs in Southeastern Europe, after Bulgaria (Kathe et 

al., 2000). 

It is a very important actor, being the 16th largest exporter of MAPs internationally for 2016. It is 

also an important supplier in the form of raw material or partially processed for many EU and US 

industries in different sectors. Almost 3/4 of the sage imported from the US originates from 

Albania (Skreli & Imami, 2019). 

Soil quality is another important factor that affects the growth of MAPs. For most of them, when 

the active substances are located in underground organs, it is impossible or difficult to cultivate in 

soils that are considered 'heavy', including clay and rocky soils. Likewise, soils that have a low 

drainage level and high-water content are soils that make the production of active substances 

difficult for many plants (Chittendon,1956). Soil composition is a factor that changes the nature 

and quantity of active plant compounds, this is automatically related to the growth and spread of 

vegetation types. Permeability, humidity, capillarity and porosity affect soil fertility and 

productivity (Papathopuli G.,1976). Albania is a country characterized by a variety of soils, which 

has also influenced the growth of a very large variety of medicinal and aromatic plants, which find 

suitable conditions for their growth depending on the types of soils they require. Some plants 

require alluvial soils (nettle), others clay-limestone soils (sage), limestone soils (poppy, 

blackberry, etc.), stony soils (Spiny Restharrow) etc. (Papathopuli G.,1976). 

Essential oil and aromatic medicinal plants constitute the largest part after forage crops in the 

overall structure of the agricultural area in the territory of the Malësia e Madhe Municipality. They 

occupy 30% of the agricultural area under cultivation. MAPs are cultivated on about 3,571 ha, 

spread widely in the Qendër Commune (Koplik lowland) and in the Kastrat Commune. There are 

about 2 thousand farmers working in this important sector for Albanian exports. The main type of 

MAPs in Malësia e Madhe has traditionally been cultivated sage. Another autochthonous type of 

the area is helicrithius, while the climatic conditions are also favorable for the growth of lavender 

and rosemary. 

The MAPs produced in the Malësia e Madhe area are known on the foreign market. Demand is 

particularly high for traditional sage - valued for its very good quality, thanks to its high content 

of essential oils; in recent years, demand has also been increasing for mugwort (Artemisia 

vulgaris). The main medicinal and aromatic plants cultivated in the Koplik area are: Sage (Salvia 

officinalis L.), Lavender (Lavandula angustifolia Mill.), Helichrysum (Helichrysum italicum 

(Roth) Don.), Oregano (Origanum heracleoticum L.), Rosemary (Rosmarinus officinalis L.). 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 11, Issue: 01 "January-February 2025" 

 

www.ijaer.in Copyright © 2025 by the authors. Licensed under CC BY-NC-SA 4.0  Page 101 

 

2. MATERIALS AND METHOD  

2.1 Study area 

The study area is located in the Mehaj neighborhood on Koplik administrative unit of Malësi e 

Madhe district which is located at coordinates 42o13’07.9” N / 19 o 26’35.5” E. The total area of 

the farm is about 10 ha. It is a small business which is known as “Salvia Nord”. Its main activity 

is the production of MAPs, chain (seed-seedling) and products that come from these kind plants. 

It mainly cultivates sage (6 ha); lavender (1 ha); about 0.8 ha is cultivated with helichrysum 

italicum and the rest is a nursery and MAPs seed production. 

 

Figure 2: View of the study area 

2.2 Analysis of climatic and soil conditions 

The necessary climatic data were obtained from the Koplik meteorological station and three main 

meteorological parameters were analyzed: (a) temperature (average, maximum and minimum), (b) 

amount of precipitation and (c) sunshine (photoperiod). These climatic parameters are with a 

determining influence on the quantity and quality of MAPs production. Their performance was 

compared with the requirements of medicinal plants in this area and mainly with those of sage as 

the dominant plant cultivation on this area. 

Sampling in soil and water 

The soil sample was taken at a depth of 0-30 cm from a dark skeletal stony soil, which was planted 

with sage. After the soil was collected according to the soil sampling procedures, it was dried and 

later processed and sieved into a fraction <0.5 cm, to be suitable for analyzing physico-chemical 

parameters. 
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While the water sample was taken from one of the two wells located in the study area, in 

accordance with the ISO 5667-4 standard. The sample was taken with a polyethylene bottle (1.5 

liters). The following information is placed on the bottle: sample code (sample type and number) 

and the date of sampling. Sample storage and transportation were carried out in accordance with 

the ISO-5667-3 standard. The sample was sent to the laboratory in a portable refrigerator at 4oC. 

2.3 Description of analytical methods used for the laboratory analyses 

Soil and water laboratory analyses of the physicochemical parameters were carried out at the 

Scientific Research Laboratory of the Department of Environment and Natural Resources, Faculty 

of Agriculture and Environment, Agricultural University of Tirana, Albania. 

Methods of analysis of physicochemical parameters in water 

Determination of COD-PI: The method specifies the boiling of the sample with a known amount 

of potassium permanganate with sulfuric acid for a specified period of time, reducing a portion of 

the permanganate from the oxidizing materials in the sample and determining the consumed 

permanganate by the addition of oxalic acid, followed by titration with permanganate. This method 

is applicable to waters having a chloride ion concentration of less than 300 mg/L. Samples having 

a permanganate index above 10 mg/L should be diluted before analysis. 

Determination of pH: For pH measurement, a constant potential reference electrode is placed next 

to the glass electrode and the potential difference is measured via a potentiometric circuit. The 

potentiometric apparatus converts the measured potential value into the pH value of the solution. 

The pH meter also enables the measurement of the electrode potential in the solution in mV. 

Determination of N-NH4: Spectrometric measurement at a wavelength of 655 nm, of the blue 

compound formed by the action of ammonium with salicylate and hypochlorite ions in the 

presence of sodium nitrosopentacyanoferrate. Hypochlorite ions are formed in situ by alkaline 

hydrolysis of N, N’- dichloro – 1,3,5- triazine – 2,4,6- trione, sodium salt. The reaction of 

chloramine with sodium salicylate takes place at pH= 12.6, in the presence of sodium 

nitroprusside. Any chloramine present in the sample is determined quantitatively. Sodium citrate 

is added to the reagent to prevent interferences of cations, mainly calcium and magnesium. 

Determination of N-NO3: Measurement of UV absorption at 220 nm allows a rapid determination 

of NO3. Given that dissolved organic matter can absorb at 220 nm and NO3 does not absorb at 275, 

a second measurement at 275 nm is performed to correct the NO3 value. The application of this 

empirical correction is related to the nature and concentration of the organic matter and may vary 

in different water samples. The correction factor for organic matter is determined by the addition 
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method combined with the analysis of the NO3 content by another method. Filtration of the sample 

is performed to avoid the influence of the matter in suspension. 

Determination of P-Total: This method determines the content of total phosphorus in the form of 

orthophosphates. In a sulfuric solution, orthophosphate ions form molybdate ions of 

phosphomolybdic acid. This is reduced by ascorbic acid to phosphomolybdenum blue (PMB) 

which is measured in a spectrophotometer at λ= 880 nm. 

Determination of P-PO4: (ISO 6878, 2004). Ammonium molybdate and potassium antimonyl 

tartrate react in an acidic medium with orthophosphate ions and form phosphomolybdic acid which 

is reduced to blue molybdenum under the action of ascorbic acid. The absorbance is measured 

within 10-30 min at a wavelength of 880 nm and the concentration of orthophosphates present is 

determined. 

Methods of analysis for physicochemical parameters in soil 

Determination of dry weight and moisture: (prEN 15935, 2010). The dry weight of the soil and 

the water content are determined as follows: the soil sample is dried at 105oC ± 5oC for 24 h. Then 

the sample is quickly placed in a glass desiccator for cooling to avoid moisture. After cooling, it 

is weighed at room temperature to obtain the dry weight. 

Determination of pH: The pH is measured in the suspension of the test portion which is prepared 

in the ratio 1 to 5 in water or 0.01M CaCl2 solution. 

Determination of organic matter: In the soil it was carried out by the method (Walkley A, & Black 

IA). The method is based on the oxidation of organic matter by potassium dichromate (K2Cr2O7) 

in a mixture with sulfuric acid H2SO4 followed by oxidation of ammonium ferrous sulfate (Fe 

(NH4)2(SO4)2 x 6H2O. 

Determination of N-total: (DIN EN 16169, 2011-2012). Most of the organic matter is oxidized by 

H2O2 at relatively low temperatures. After decomposition of excess H2O2 and evaporation of water, 

the combustion is completed with H2SO4. At about 330oC under the action of a catalyst. 

Determination of NO3-: (Keeney DR, & Nelson DW). Nitrates were determined with a 

spectrophotometer after extraction of NO3- from the soil by means through the potassium chloride 

KCL. 

Determination of P-Total: (Taylor & Francis Group). After microwave combustion in the presence 

of nitric acid (HNO3), it was analyzed in a spectrophotometer using the colorimetric method. 

3. RESULTS AND DISCUSSIONS 
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3.1 Cultivation of medicinal and aromatic plants in the Koplik area (Malësi e Madhe) 

Although the number of MAPs that are naturally collected and cultivated has increased in recent 

years, despite the fluctuation in prices in recent years, the area of cultivated sage (Salvia officinalis 

L.) has stabilized at 2000-2300 ha since the demand for it in the international market has not 

decreased at any time. However, in recent years, helichrysum (Helicrysum Italicum) has become 

widespread in this area, which resembles the nightshade of our areas, but which originates from 

the Sardinia area in Italy with very high essential oil values (neryl acetate). 

In the Malësia e Madhe area, it is evident that the largest part of the land surface is used for the 

cultivation of MAPs, where sage (Salvia officinalis L.) occupies the main place with 60%, then 

followed by lavender (Lavandula angustifolia Mill.) with 10%, helicristium (Helichrysum 

italicum) with 8%, other plants such as rosemary (Rosmarinus officinalis L.) with 4%, basil 

(Ocimum basilicum) with 4%, and 14% of the surface is used for the production of MAPs seeds 

and seedlings. 

 

Graph 1: Medicinal and aromatic plants according to the percentages  

they occupy in the Malesia Madhe area 

3.2 Climatic, land and water conditions of the study area 

3.2.1 Climatic characterization of the Malësia e Madhe area 

The Malësia e Madhe area, since it has a relatively considerable extension, from a climatic point 

of view it is divided into several subzones such as the Mediterranean lowland zone, the 

Mediterranean hilly zone, the Mediterranean pre-mountainous zone and the Mediterranean 

mountainous zone. From a climatic study point of view, regarding the cultivation of MAPs, the 
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greatest interest is the Mediterranean lowland zone where their cultivation is also more 

concentrated. Other areas are of interest for the collection of MAPs in nature. The Koplik area is 

part of the north-eastern region of the country with a generally hilly-mountainous relief. It lies in 

the north of Albania, bordered to the east by Shkodra and Lake Shkodra and the rest by 

Montenegro. The region is located at the following geographical coordinates: Latitude 42° 13' 28'' 

and Longitude 19° 28' 6'', and the altitude above sea level is 146 m. 

Mediterranean Lowland Zone. It is one of the climatic zones that extends from the coast of the 

Adriatic Sea and continues along the entire eastern shore of Lake Shkodra. It is divided into two 

subzones: 

(i) The Velipoja Valley subzone which has an altitude of 1-35 m, with typical sandy soils and 

a generally mild climate in winter with average temperatures ranging from 12 - 13 ºC, while 

in summer 26-28 ºC. In this area, about 1400 mm of precipitation falls per year, mainly 

concentrated in the second half of autumn and winter. 

(ii) The second sub-zone extends north of the Velipoja valley and along the entire eastern shore 

of Lake Shkodra. It has an altitude of 35-595 m above sea level, culminating in Mount 

Tarabosh at 595 m. It consists of limestone and dolomite rocks. The soils are alkaline in 

pH (7.8-8.2). Average temperatures in the coldest months of the year are not lower than 

10-11ºC, while in the summer months 24-27 ºC. Average annual rainfall is over 1600 mm 

of rain per year. Sunshine reaches over 2000 hours per year following the temperature 

curve. This area presents the greatest climatic suitability for the cultivation of sage, but 

also other medicinal plants with a smaller spread. 

In order to have the most representative data, multi-year data on the average maximum monthly 

temperatures, the average minimum monthly temperatures, the average monthly temperatures, the 

minimum and maximum temperatures recorded for each month for the last 40 years were taken 

into analysis. The analysis results that temperatures show a gradual increase, reaching a maximum 

during the months of July and August of each year and a gradual decrease towards the winter 

months. It is precisely during the summer months and especially during July-August that it is also 

accompanied by minimal precipitation. 

During this multi-year period (40 years), the lowest temperature was recorded -12 ᴼC on January 

8, 2017, as well as the maximum temperature +42.2 ᴼC on August 8, 2012. The number of frost 

days for the 40 years is 30.5 days on average per year, of which over 70% of them were observed 

during the months of January-February of those years. Average maximum temperatures above 

30°C are recorded during the months of June-July-August-September with their peak usually 

reached in July at 37.6°C. 
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Graph 2: rend of average maximum, minimum and average  

temperature in the Koplik area 

The average maximum temperatures go up to +39.50C, while the average monthly minimum 

temperatures drop to +1.30C in July and December, respectively. The lowest minimum temperature 

recorded throughout the year is -6.10C verified in January, but there have been special years when 

temperatures have dropped to -120C in January, while the highest maximum temperature is 

+39.80C. But there are also years with a high number of frost days that go up to 41 days. These 

data that come from the analysis of the climatic regime of the Koplik area should be taken into 

account in the technologies of MAP cultivation. 

Rainfall precipitation is one of the most important factors in the cultivation of a crop in a certain 

area and when it comes to the cultivation of MAPs, they take on special importance since they are 

plants that are generally not irrigated. During the months of the year there are fluctuations in the 

amount of precipitation, during the months of July and August of each year these values are in 

most cases almost 0 mm of precipitation.  

The average precipitation for the multi-year period is 1764.2 mm, this average value of the 40 

years under consideration, with months without precipitation or even with 444 mm of rain recorded 

in a single month. But there are also years with a minimum amount of annual precipitation where 

e.g. in 2015 only 934.7 mm were recorded, or years with maximum precipitation (2010) with an 

amount of 2366.5 mm or 2.5 times more precipitation compared to the year with less precipitation. 

This would be enough to understand that there is a distribution that goes in the opposite direction 

to the needs of the plants. 
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Graph 3: Multi-year average monthly rainfall in the Koplik area 

The number of hours of sunshine during a year is over 2227 hours. January and December are the 

months with the lowest sunshine with 84.8 and 79.5 hours of sunshine respectively, while 

immediately afterwards, starting from February, the hours of sunshine increase, reaching their peak 

in July with 322.4 hours. Although it follows the temperature trend from one month to the next, 

reaching its peak in July-August, the sunshine is not high. It does not always favor the normal 

growth of sage plants and other medicinal plants. 

Lands with a southern and southwestern orientation, the plants are more developed and have a 

higher content of essence. The opposite occurs in hilly areas facing north and northeast where in 

any case, according to observations and data from farmers, s observed a lower development and 

lower flowering and fruiting of different MAPs. Therefore, it is preferable to plant MAPs where 

the sun exposure is mainly better and more direct and with a high degree of exposure. 

3.2.2 Soil conditions 

The study was conducted on stony soils (with 10% to 30% stones) in Koplik, Shkodër, an area in 

which MAPs have been cultivated since the 1960s, mainly lavender, thyme and sage. 

There are shallow soils with stone content and drainage. Only the area near the lake has fresh and 

wet soils that often cause the thinning of the sage plant due to the humidity that the soil has for a 

long period. The soils on which the experiment was set up, however, are typical stony soils of 

Pustopoja field. They contain 10 – 30% stones. In the field in which the sampling was carried out, 

soil samples were taken at several points, diagonally, separately in the 0-10 cm, 11-20 cm and 21- 

30 cm layers. 

Results of the analysis of the terrestrial and aquatic environment in the Koplik area 
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From the analysis of the soil samples, taken according to the established methodology, the values 

of the physico-chemical parameters result as follows. 

Table 1. Results of the physico-chemical parameters in the terrestrial environment 

 

Code 

pH N-NO3 N-NH4 N tot P tot Organic 

Matter 

pH unit mg/Kg mg/Kg mg/kg mg/kg % 

T1 8.08 4.92 5.34 1514.2 1231 3 

 

From the analysis of laboratory results of soil samples results that the pH level is sub-basic (8.08) 

and is around normal values with a tendency to increase its values. Knowing that pH is an 

important indicator that affects the mobility of chemical elements in the soil, it is verified that it 

has little impact from the technologies of cultivation of MAPs such as sage, lavender, oregano, 

etc.  

Electrical conductivity is at average values. 

Regarding nitrogen and phosphorus, it resulted that: total nitrogen has a value of 1514.2 mg/kg 

and total phosphorus has a value of 1231 mg/kg. These values indicate a healthy soil environment. 

From the analysis performed, it is seen that the value of the nutrient elements (macroelements) N 

and P is around normal agronomic concentrations. 

Regarding the organic matter content, it results in relatively high values (3% of dry matter), which 

indicates that the technology of cultivation of these medicinal plants has positively affected the 

soil environment. Regarding the above, the state of the studied soil in the monitoring area varies 

from neutral to weakly basic in reaction, average to rich in organic matter, nitrogen and phosphorus 

assimilable by plants. The differences between soils are not only related to the natural conditions 

of their formation and evolution, but also strongly depend on the technologies used in the 

cultivation of medicinal plants and in particular on the fertilization with macroelements. 

The soils condition of the farm where the sampling was done are medium in nitrogen, medium in 

phosphorus and poor in potassium. They are comparatively rich in calcium, an element that sage 

requires in greater quantities than other medicinal and aromatic plants. 

The calcium content also affects the content of the essence and has a direct relationship with it. 

This seems to be one of the reasons for the high content of essence in plants cultivated in this area, 

since it is found that exchangeable Ca++ (ppm) is at high levels. 

Based on the analyzed indicators and comparing them with the standards, we can say that the 

quality of the soil in this area is of good quality, which indicates a relatively low level of inputs 
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used. The high level of organic matter indicates that organic fertilizers are used more in cultivation 

technologies. Added to this is the fact that in the established standards and in the cultivation 

technologies of MAPs, based on the required quality of the products, the use of synthetic chemical 

inputs is not allowed. 

The determination of the trend of the state of soil quality was made by referring to other previous 

studies DAME, (UBT, Monitorime Janar – Dhjetor, 2015), on the basis of which it was possible 

to compare the analyzed indicators to determine their trend. 

In addition to analyzing the terrestrial environment in the study area, according to the objectives 

of the study, the aquatic environment was also analyzed. Based on the study methodology, defined 

above, water samples were taken and analyzed in the laboratory. The results of the physico-

chemical parameters in water are given in table 2. 

Table 2: Results of the physico-chemical parameters in water 

 

Code 

pH Ec N-NO2 N-NO3 N-NH4 N tot Ptot P-PO4 O2 COD BOD TSS 

pH unit µS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

M1 7.7 419 0.0055 3.51 0.051 3.586 0.14 0.043 5.43 1.36 <1 ld 

 

From the analysis of the values of the mentioned parameters, it results that the pH is around normal 

values, not affecting the growth and development of plants. While the values of the nutrient 

elements N and P are at low levels, which indicates that there is no high level of their infiltration 

from the cultivation environments into the aquatic environment. 

From the analysis of the indicators obtained for the assessment of the state of the aquatic 

environment, we note that they are at normal values, which indicates good water quality. 

It should also be noted that, referring to other studies conducted in the Malesia e Madhe area, the 

results of the physico-chemical parameters of both the soil and the quality of the water used in 

agriculture are at the same levels as those found in the aforementioned analyses. 

4. CONCLUSIONS 

From the study conducted to analyze the climatic conditions, physical-chemical parameters of soil 

and water as well as the state of the environment in the Koplik area (Malësi e Madhe) it results 

that this area is characterized by a suitable climate for the cultivation of medicinal and aromatic 

plants. 

Based on the analyzed indicators and comparing them with the required MAPs standards, we can 

say that the state of the land environment in this area is of good quality and quite suitable for the 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 11, Issue: 01 "January-February 2025" 

 

www.ijaer.in Copyright © 2025 by the authors. Licensed under CC BY-NC-SA 4.0  Page 110 

 

cultivation of MAPs. Also referring to the data on the quality of the water used, it results that the 

main indicators of their quality are in normal values, which indicates a good quality of the water 

used for agricultural purposes in this area. 

Referring to the information obtained not only in cultivated lands but also in the natural habitats 

of the populations “Veliopja”, “Taraboshi” and “Hoti”, it results that there is a higher number of 

plants and better development has plants with a south, east and west orientation, despite such 

recorded temperatures and the lack of rainfall. 

Also referring to climate change and the concerns that they bring to the cultivation of MAPs in 

this area, it results that in years with extreme climatic conditions, such as the heat waves 

particularly verified in recent years, there has been drying of plants in many cultivated areas. 

Therefore, adaptation to these changes requires special attention both in terms of aspects of 

cultivation technology as well as the adaptation of good agricultural practices suitable for this 

purpose. 

Consider discussing modern cultivation technologies, such as irrigation systems, climate-resilient 

farming practices, or innovative processing methods. It is recommended that farmers use best 

agriculture practices, especially in the context of climate change, which is greatly affecting the 

cultivation activity of MAPs farmers. 

The Malesia e Msadhe area is a very important area for the cultivation of MAPs, not only for 

Albania but also for the Western Balkans. There is a need to deepen research in technology, but 

also in genetic studies of MAPs, sustainable harvesting practices, or alternative uses of MAPs in 

diverse industries. 
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