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Genetic diversity for fruit traits in some autochthonous apple varieties 

 

Shukri FETAHU
1
, Syle SYLANI

1
,  Ardit SYLANI

1 

1
University of Prishtina “Hasan Prishtina”, Faculty of Agriculture & Veterinary 

Departament of Plant Production 

Bull. “Bill Clinton”, n.n. 10000 Prishtinë, KOSOVA. 

E-mail: shukri.fetahu@uni-pr.edu  & shfetahu@hotmail.com 

 
Abstract 

The aim of the research was to evaluate and determine the genetic diversity of 

pomological traits for some autochthonous apple varieties in rural areas of Kosova. They 

are cultivated in all regions of Kosovo, in small home gardens, but also as sole fruit-trees 

in the fields, while their level of genetic diversity has not yet been sufficiently researched. 

Intensive apple production in Kosova is mainly focused on some new cultivars, by 

replacing autochthonous varieties with cultivars, and consequently we have a reduction 

and loss of the genetic diversity of local apple varieties. The most impact factors in this 

regard were: Replacement of autochthonous varieties with new cultivars; liberalization 

with globalization of markets and depopulation of rural areas. The average values for the 

researched parameters were: FM-116.9 g; HF-58.39mm; FD-61.78mm; SI-0.97, FF 

(elliptical, elongated and flattened, etc.). Based on the variance analysis, there is a genetic 

diversity between autochthonous varieties with significant differences. The genetic 

diversity identified for the studied varieties is important the basic material that can be 

used for genetic improvement, but also for their distribution in production.   

Key words: genetic diversity, apple, fruit, variety, autochthonous. 

 

Diversiteti gjenetikë për tiparet e frytit të disa varieteteve autoktone të mollës 

 
 Abstract 

Qëllimi i hulumtimeve ishte vlerësimi dhe përcaktimi i diversitetit gjenetik për tiparet 

pomologjike për disa varieteteve autoktone të mollës në zonat rurale në Kosovë. Ato 

kultivohen në të gjitha rajonet e Kosovës, në kopshte të vogla shtëpiake  por edhe si pemë 

të vetmuara në ara, ndërsa niveli i diversitetit gjenetik të tyre, ende nuk është hulumtuar 

mjaftueshëm. Prodhimtaria intensive e mollës në Kosovë, është përqendruar kryesisht në 

disa kultivar të rinj, duke i zëvendësuar varietetet autoktone me  kultivar dhe për pasojë 

kemi zvogëlim dhe humbje të diversitetit gjenetik të varieteteve vendore të mollës. 

Faktorët me ndikim më të madhe në ishin: Zëvendësimi i varieteteve autoktone me 

kultivar të reja; liberalizimi me globalizim të tregjeve dhe shpopullimi i zonave rurale. 

Vlerat mesatare për parametrat e hulumtuar ishin: FM-116.9 g; HF-58.39mm; FD-

61.78mm; SI-0.97, FF(eliptike, e zgjatuar dhe sheshtë) etj. Sipas analizës së variansës, 

ekziston diversitet gjenetik në mes varieteteve autoktone me dallime sinjifikante. 

Diversiteti gjenetik i identifikuar për varietetet e hulumtuara, është material bazë i 

rëndësishëm, që mund të përdoret për përmirësim gjenetik, por edhe për përhapjen e tyre 

në prodhimtari.   

Fjalët çelës: diversitet gjenetik, mollë, fryt, varietet, autokton.  

mailto:shukri.fetahu@uni-pr.edu
mailto:shfetahu@hotmail.com
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Introduction 

The apple (Malus domestica, Borkh.), in 

Kosovo, is the main fruit trees, which is 

cultivated in intensive orchards with 56.1%, 

while in the extensive with 34.3% (Sylanaj, 

2017). Apple is one of the most widespread 

fruit trees in the world, about 59 species and 

7500 cultivars were identified in all over the 

world (Farrokhi et al., 2011), and is one of the 

most economically important fruits worldwide 

(Uzun et al. 2016). In the European market, the 

number of apple cultivars has dropped 

significantly to twelve, a very small ratio to the 

large number of cultivars (Hecke, 2006). Such 

phenomenon has also been manifested in 

Kosovo with the reduction and loss of apple 

genetic diversity caused by three main factors: 

a. replacement of autochthonous varieties with 

new cultivars; b. liberalization and 

globalization of markets; c. depopulation of 

rural areas (Fetahu and Hoxha, 2018). At 

present, apples in the world harvested more 

than 5 million hectares, with average yield of 

16.87 tons ha
-1

 (FAO, 2016). While in Kosovo, 

the harvested areas with apple cultivars were 

2,076 ha, and the average yield of 13.23 ha
-1

 

(MAFRD, 2017). Plant genetic resources 

(PGR), as a basis for food for diverse and 

healthy diets, during the previous centuries, 

had the main role in the development of 

agriculture and food production, even now they 

continue to play an important role 

(Ruckenbauer et al., 2007). The landraces or 

old varieties are dynamic populations of 

cultivated plants with historical origins, 

distinct identities and lack of formal crop 

improvement, as well as often genetically 

diverse, locally adapted and associated with 

traditional farming systems (Villa et al., 2005; 

Fetahu et al., 2005; Hamer and Diederichsen, 

2009). 

Over a long time, landraces were influenced by 

interaction: genotype x environment and 

human impact, those resulted in the 

development of diversity among species and 

within species (Fetahu et al., 2008; 2012; 

2013a; Fetahu et al., 2016). 

Traditional varieties are resistant to diseases, 

pests and other forms of abiotic stress (Fischer 

and Fischer, 2004), while their fruits are 

precious because they are less polluted with 

pesticides and are healthier. Therefore, 

autochthonous apple varieties are steel, 

keeping their importance and they are valuable 

resources as human food and an important part 

of rural landscape (Bozovic et al., 2015). 

Integrated and biological productions are 

becoming more and more important, while 

pesticide application is becoming increasingly 

critical (Fischer and Fischer, 2004). Currently, 

old varieties have little commercial value, but 

have great value for genetic diversity 

(Skenderovic-Babojelic et al., 2014). 

Meanwhile, traditional apple cultivars have 

significantly higher genetic and morphological 

diversity than modern cultivars (Gasi et al., 

2011). The best way to preserve the existing 

apple resources is to restore them in production 

(Bignami et al. 2003). However, their restore 

to production depends on the recognition of 

productive traits and nutritional values, 

specific characters of interest to farmers and 

consumers (Miter et al., 2009; Dan et al., 2015. 

Actually, modern farming and PGR, are 

critically interdependent in the context of plant 

and food production in sufficient quantities, 

high quality, healthy and low-cost (Fetahu et 

al., 2013b; Fetahu et al., 2016; 2017). 

Therefore collection, conservation and use of 

PGR, is a huge priority, as the contribution for 

suitable solutions for these challenges, in 

general for PGR for today and for the future, 

especially those related to autochthonous 

apple, as a species with high genetic diversity. 

 

Material and methods 

Plant material, experimental procedure and 

analysis  

During 2016 and 2017, professional 

expeditions were organized in several rural 

areas, for inventory and "in situ" evaluation of 

varieties of autochthon apples. With the garden 

owners were conducted interviews, regarding 

the data of apple varieties. With the GPS 

device, the geographical positions, the altitude 
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of "in situ" localities were recorded. 

Accessions were localized by Global 

Positioning System (GPS) and registered as "in 

situ" as accession apple varieties, by acronyms 

AAV (Table 1). 

 

Table 1. Apple variety and geographic position "in situ" 

 Apple variety Locality Longitude Latitude (E) Altitude (m) 

1 Sherbete e pashës (AAV-1) Llaushë 42°44'22" 20°46'21" 627 

2 Sherbete kokërrvogël (AAV-2) Llaushë 42°44'21" 20°46'19" 628 

3 Lakne (AAV-3) Skenderaj 42°44'65" 20°47'16" 645 

4 Molla e bardhë (AAV-4) Skenderaj 42°44'65" 20°47'21" 631 

5 Molla e kuqe (AAV-5) Llaushë 42°44'21" 20°46'17" 623 

 

Site description: The territory of the 

Municipality of Skenderaj is mountainous and 

hilly terrain with altitude of 500 and 700 m, 

with an area of 378.4 km
2
 or 3.47% of the 

territory of Kosovo. The climate is continental, 

hot summers and cold winters. The average 

annual temperature is 10
0
C, while during July 

and August it is 20.4
0
C, and in January -

1.34
0
C. The maximum and absolute minimum 

is achieved in August 36.4
0
C and February -

25.24
0
C. The average annual rainfall is 

604.8mm, while the maximum and minimum 

ones are 850.9mm and 394.9mm. 

Plant material: Twenty-six trees were 

inventoried in two localities, while 5 

autochthonous varieties were included in 

study, grafted on to generative rootstocks, with 

known traditional names, while those included 

in the research were coded as AAV (1-5) 

(Table 1). 

The autochthonous apple varieties have large 

crowns, height and width of 8-10 m, long trunk 

over 1.5 m. Their planting is rare (sole) with a 

distance of 10 x 10m. The cultivation way is 

extensive, the age of trees 60 to 100. 

Measurements: The apple traits were 

determined according to Apple Descriptors 

(IBPGR and UPOV, 2005). Fruits are 

harvested in the optimal term, when each 

variety is described. The fruit dimensions are 

defined: Diameter and height of the fruit (P1 

and P2) is determined by the TECO-Model-

SR44 digital device, with accuracy of up to 

0.01mm. The fruit weight is determined on the 

technical balance, for each variety with 30 fruit 

per repetition. The fruit shape index is 

calculated according to the formula: IS = P1 / 

P2, where P1 is the fruit height and P2-fruit 

diameter. Researched traits: fruit yield (MF); 

fruit height (FH), fruit diameter (FD), fruit 

index (IS) and fruit form (FF). 

Statistical analysis; The obtained results were 

analysed with the software: MINITAB-16 and 

Microsoft Excel. The data were subjected to 

ANOVA, LSD test. The genetic diversity of 

variety was determined according to Cluster 

Analysis of Observations, Euclidean Distance 

and Complete Linkage. 

 

Research results for fruit traits  

The average results of the research on the 

diversity of fruits of autochthonous apple 

varieties, including the LSD values are 

presented (Table 2), while the cluster analysis 

for fruit characters (Table 3). The average mass 

of fruit, in our research was μ = 116.85 g fruit
-

1
. The variety with highest value of fruit mass 

was AAV-1 with 159.63g fruit
-1

, while the 

variety with lowest value was the AAV-4 with 

79.69g fruit
-1

. The differences between them 

were 79.94 g fruit
-1

 or variation 68.19%. Such 

differences were very significant for LSD0.01 

level. The fruit mass for other varieties was 

within the range of variation (Table 2). 
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Table 2. Results of research on fruit traits for autochthonous apple varieties  

 
AAV-1 AAV-2 AAV-3 AAV-4 AAV-5 µ 

LSD 
0.05 0.01 

FM (g) 159.63 100.63 141.5 79.69 102.83 116.85 

 

26.42

5 

 

38,445 

FH 63.83 55.97 73.74 51.39 47.03 58.39 8.025 11.676 

FD mm 70.27 58.13 60.58 59.31 60.6 61.77 5.64 

 
8.205 

SI 0.91 0.96 1.25 

 
0.88 0.80 0.97 - - 

FF elliptical elliptical elongated flattened flattened - - - 

 

The average height of the fruit was 58.39mm 

(Table 2), varieties with maximal and minimal 

height were: AAV-3 (73.74mm) and AAV-5 

(47.03mm). The differences between them 

were 26.71mm or 45.74%, and very 

significant.  The mean diameter of the fruit was 

μ = 61.77mm, varieties with the maximal and 

minimal width were: AAV-1 (70.27mm) and 

AAV-2 (58.13mm), the differences between 

them were 9.67mm or 15.65%, and the  

variation values were minimal. 

The fruit index ranges from 0.80 to AAV-5 and 

1.25 to AAV3 variety, the differences were 

0.45 or 46.30%. Fruit diameter of 

autochthonous apples, as well as the height of 

the fruit, is important from the agronomic point 

of view and for the market of the fruits, 

because a harmonious relationship of height 

and width of fruit makes the fruit attractive for 

the market. 

 

Table 3. Cluster Analysis of Observations, Euclidean Distance, Complete Linkage 

Step 

Number 

of 

clusters 

Similarity 

level 

Distance 

level 

Clusters 

joined 
New cluster 

No. of obs. 

in new 

cluster 

1 5 88.3225 9.5336 2 5 2 2 

2 4 77.8502 18.0834 2 6 2 3 

3 3 72.0440 22.8236 1 3 1 2 

4 2 53.5852 37.8936 2 4 2 4 

5 1 0.0000 81.6412 1 2 1 6 

The results of our research on fruit characters 

and comparisons with the results of other 

authors are expected to vary, despite the 

climatic differences of localities, the way of 

cultivating and maintaining trees on the part by 

farmers. Fruit mass was in agreement with the 

results obtained by other researchers, for local 

varieties (Pirlak et al., 2003; Mitre et al., 2009; 

Balík et al., 2012; Pesteana, 2015). Different 

results have been reported by various authors 

regarding the mass fruit: 40.76 to 206.74g; 

(Bozovic et al., 2015), 110.14g were reported 

by Parveen et al (2018) and Salkic et al., 

(2017). 

Identification of genetic diversity for different 

fruit traits and broadness of diversity under the 

same agro ecological conditions, the specific 

differences of the fruit traits are attributed to 

the genetic basis of autochthonous varieties. 

Such diversity is the value and valuable asset 

of apple genetic resources, or genetic diversity 

within the species. The results of our research 

on fruit traits, comparisons with the results of 

other authors, in different times and locations, 

the way of cultivating and maintaining trees by 

the farmers are different. 

 

Conclusions 

In rural areas, autochthonous varieties are still 

cultivated, some of them are older than 100 

years, mostly as sole fruit-trees or in gardens, 

and are still bearing fruits. 

The research results and knowledge concerning 

the diversity of autochthonous apple varieties 
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are particularly important for the conservation 

of plant genetic resources and on the other 

hand they will help to ensure that specific 

varieties are available when and where 

farmers, markets and producers need them. 

The autochthonous apple varieties, as plant 

genetic resources, are less encountered in 

production and in the market, and this is an 

significant indicator that they are exposed to 

genetic erosion and the loss of the genetic 

diversity of the autochthonous apple varieties. 

The variability of autochthonous apple 

varieties for the quantitative and qualitative 

characters of the fruit, the index and the fruit 

form, for the investigated traits, have identified 

wide range genetic diversity that can be used 

for breeding, reproduction and production 

purposes. 

High diversity and variability between 

autochthonous apple varieties has been 

identified, for fruit traits with high significant 

differences within the species. 
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Abstract 

Every traditional wine-growing region in the world, especially in the EU, estimates its 

indigenous/autochthonous grapevine varieties. When a variety is indigenous/ 

autochthonous, the wine made from it is indigenous too. Autochthonous grapevine 

varieties and wines have qualities we would like to share to the others: originality, 

unrepeatability, exceptionality, and, sometimes, uniqueness. Albania and Kosovo are two 

Mediterranean countries with a very special location for the origin and development of 

viticulture. French historian Henri Enjalbert considered Albania as the last European 

refuge of the vine after the Ice Age. According to the classification of the EU 

winegrowing regions, Albania and Kosovo belong to the region C, with four sub-regions, 

such as the coastal plains (Western lowlands) up to 300 m a.s.l,  the central hilly region 

(301-600 m a.s.l), the Eastern sub-mountainous region (601-850 m a.s.l), and  

mountainous region (highlands) (851-1100 m a.s.l). The favourable geographic location, 

climate, terrain and soil, as well as the ancient tradition of vineyard cultivation in Albania 

and Kosovo, has contributed to the creation, adaptation, sustainability, preservation and 

spread of a large number of autochthonous ecotypes and varieties. These ecotypes and 

varieties/cultivars are distinguished for resistance, environmental adaptability and high 

productivity at the belonging regions. The most common autochthonous ecotypes and 

varieties of Albania are “Shesh i Bardhë”, “Shesh i Zi”, “Cëruja”, “Valteri”, “Kallmet”, 

“Manakuq”, “Vranac”, “Vlosh”, “Pulës”, “Debina e Bardhë”, “Debina e Zezë”, “Serina e 

Bardhë”, “Serina e Zezë”, etc., which belong to different wine growing regions of the 

country. The most common traditionally used autochthonous varieties of Kosovo are 

“Prokupac” and “Smedereva”. The products deriving from the autochthonous grapevine 

varieties, such as wine, brandy, raki, etc., and their by-products are highly demanded by 

the market and are a promising tool for the development of the “homemade” rural (agro) 

tourism. The special taste, flavour, nutritional values, denomination and typicality of 

those products considerably vary on the climate and soil characteristics, as well as in the 

tradition of specific region. Under the framework of “100+ villages” Project, the 

autochthonous grapevine varieties are one important component on the local rural tourism 

in Albania.    

Key words: agro-tourism, climate, product, region, rural, wine. 
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Introduction 

Grapevine is a plant that grows in the northern 

hemisphere, in the latitude of 35º-45º (Sotiri et 

al., 1973), where the optimal growth and 

development occurs at 25-30
o
C. At 35-40

o
C, 

the vine needs periodical irrigations, while 

over 40
o
C, the vegetative development slows 

down and a slight burn of the sprouts and grape 

skin begins. During the winter dormancy, 

when the temperatures fall below -15 to -18
o
C 

the branches, sprouts and buds are being 

damaged (Dragusha & Susaj, 2018).  

Regionalization of vineyards in Albania and 

Kosovo 

Albania and Kosovo are two Mediterranean 

countries with a very special location for the 

origin and development of viticulture, because 

of the very favorable climate and soil 

conditions for the growth and the development 

of viticulture. Albania claims on of the 

Europe’s longest histories of vine growing. 

French historian Henri Enjalbert considered 

Albania, the Ionian Islands of Greece, and 

southern Dalmatia in what is now Bosnia and 

Herzegovina may well have been the last 

European refuge of the vine after the Ice Age. 

(Robinson, 2009; Susaj and Susaj, 2015; Kullaj 

et al., 2014). The main role in the creation and 

spread of clones, ecotypes, cultivars and 

vineyards are climate factors, particularly 

temperature. The temperature regime in 

Albania and Kosovo favors the growth and 

development of vineyards and a large number 

of cultivated, introduced and autochthonous 

cultivars. According to the classification of the 

EU winegrowing regions and location of Vitis 

sylvestris, Albania and Kosovo belong to the 

region C, with four sub-regions (Susaj et al., 

2014, Çakalli et al., 2007; Susaj et al., 2005; 

WVS, 2018), such as: 

- the 1
st
 Vitis Area includes the coastal lowland 

area and hills plains (Western lowlands) up to 

300 m a.s.l (Delvinë, Sarandë, Vlorë, Fier, 

Lushnjë, Peqin, Kavajë, Durrës, Krujë, 

Kurbin, Lezhë, Shkodër, and Koplik).  

- the 2
nd

 Vitis Area includes the central hilly 

region (301-600 m a.s.l) (Mirditë, Mat, 

Tiranë, Elbasan, Berat, Kuçovë, Gramsh, 

Mallakastër, Tepelenë, Përmet, and 

Gjirokastër). In this Vitis Area is cultivated 

the main part of the vineyards and are spread 

the highest number of autochthonous / 

introduced varieties and cultivars of Albania.  

- the 3
rd

 Vitis Area includes the Eastern sub-

mountainous region (601-850 m a.s.l) 

(Tropojë, Pukë, Has, Kukës, Dibër, Bulqizë, 

Librazhd, Pogradec, Skrapar, Devoll, Korçë, 

and Kolonjë). 

- the 4
th
 Vitis Area includes the  mountainous 

region (highlands) (851-1100-1200 m a.s.l). 

The development of viticulture in this area is 

devoted to the specific character of climate, 

soil exposure and the tradition of cultivation 

of the native autochthonous varieties and 

cultivars (Dragusha and Susaj, 2018; Sotiri et 

al., 1973). 

According to the principles of the International 

Organization of Vine and Wine (OIV), the 

Elaborate on Regionalization of Viticulture of 

Kosovo and the Law on Regionalization of 

Viticulture and the Cadaster of Vineyards, 

Kosovo belong to the so-called "Viticulture 

Region of Kosovo", the only vineyard region 

there. This region includes two sub-regions of 

the vineyard cultivation: the northern Vitis 

area, which includes the vineyards of Istog and 

Peja, and the southern Vitis area, which 

includes the vineyards of Gjakova, Rahovec, 

Prizren, Suhareka and Malisheva (Morina and 

Kuqi, 2014).  

The favourable geographic location, climate, 

terrain and soil, as well as the ancient tradition 

of vineyard cultivation in Albania and Kosovo, 

has contributed to the creation, adaptation, 

sustainability, preservation and dissemination 

of a large number of autochthonous ecotypes 

and varieties, as well as Vitis sylvestris. 

Every traditional wine-growing region in the 

EU that values its reputation has its indigenous 

grapevine varieties – plants to which we 

ascribe indigenousness. In addition, when a 

variety is indigenous, the wine made from it is 

indigenous too. These grape varieties and 

wines have qualities we would like to have 

ourselves: they are original, unrepeatable, 

exceptional, and sometimes even unique. In 

this connection, two terms are widely used in 

both French and English, autochthone/ 
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autochthon and indigène/indigenous (Brejc, 

2011). There are around 6000 recorded grape 

varieties in the world, but at least many others 

remain still unrecorded.  

Jones (2015) report that in viticulture and wine 

production, climate is arguably the most 

critical aspect in grape ripening to achieve 

optimum characteristics to produce a given 

wine style. To understand the climate’s role in 

growing wine grapes and wine production we 

must consider: the weather and climate 

structure of the region, the climate's suitability 

to different wine grape cultivars, the climate's 

seasonally and long-term variability, the 

influence of climate change on the structure, 

suitability, and variability of climate in the 

region. Portugal exports modern red and white 

wines, mainly from indigenous grape varieties. 

Some of these varieties have a Spanish origin. 

Their character has been altered by the change 

in cultivation location and practice 

(PorteVinHO, 2018). Wong (2017) report that 

the Sicily’s native/indigenous grape varieties 

are gaining a new lease on life as delicious, 

light, dry wines, because they are likely the 

very origin of Italy’s wine culture. 

Albania is a very reach country with a 

considerable number of autochthonous plant 

varieties, such as arable and fodder crops, 

fruits and vegetables, grapevine and olive trees 

(MoE, 2015). Of special importance are ≈30 

autochthonous wheat populations, several corn 

autochthonous populations ("Reçi", "Dukati", 

"Sulova", etc.), several autochthonous table 

and wine grapevine varieties ("Sheshi i Zi", 

"Sheshi i Bardhë", "Kallmet", “Cëruja”, etc.) 

(Susaj et al., 2003; Çakalli et al., 2003, Fiku, 

2007), olive trees (“Kokërrmadhi i Beratit", 

“Kalinjot”, etc.), figs ("Roshnik", 

“Shëngjinas”, etc.), alfalfa (Dibra ecotype), 

onions of Miras and Drisht, etc. Their value is 

related not only to their use in the programs for 

genetic improvement of plants, but as well as 

in their direct use for cultivation purposes 

(MoE, 2015).  

According to the international understanding of 

selection of varieties, the term “autochthonous 

/ indigenous varieties” usually refers to those 

varieties that have arisen only in a particular 

area and have existed there from time 

immemorial, their genome originates from the 

local environment, and where grape and wine 

are being produced and vines are being 

cultivated. Most often, these varieties cannot 

be found on the international market. Who on 

Earth has ever heard of Zelèn (Slovenia), 

Bonardo (Italy), Mondeus (France) or Feteasco 

(Romania), for example? Although in the past 

those were rather overshadowed by the world-

famous varieties, smaller winemakers are now 

trying to revive them and put them on the 

world wine map (Brejc, 2011). If you look 

through the wine section in the supermarket, 

you will be surprised to note that finding more 

than say two dozen different varieties is no 

easy task. “International” varieties, such as 

Chardonnay, Cabernet, Merlot, Sauvignon 

Blanc and Pinot Grey dominate the European 

market, coming from different countries 

(California, Chile, Australia, New Zealand, 

South Africa, and Argentina), since 1970s.  

Albanian Government has drafted a project for 

the economic development of rural areas, 

taking into consideration especially rural 

tourism. The main objective of “The Integrated 

Program for Rural Development – 100 

Villages Program” is: "The economic 

development through the diversification of 

economic activities, such as the improvement 

of tourism potential in rural areas, agro 

tourism and rural tourism, investments in 

improvement of commercial services, 

investments in the production of traditional 

rural products ... " (MBZhR, 2018). Some of 

the rural products are the fresh grape, wine, 

raki and other by-products coming from the 

indigenous grapevine varieties.     

 

Materials and methods 

The study was carried out during the period 

2005-2018 in different Vitis Areas of Albania 

and Kosovo. There were identified and 

assessed different autochthonous grape 

varieties/ecotypes for the expression of their 

ampelographic and ampelometric features 

directly in the field, as well as in the lab for the 
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oenological features (Susaj et al., 2012; Susaj 

et al., 2013/a; Susaj et al., 2013/b; Susaj et al., 

2005), as well as the comparison with different 

publications from Agricultural Technology 

Transfer Center of Vlora (Fiku, 2007), Gene 

Bank Albania (Çakalli et al., 2007). The 

obtained data were recorded, analyzed, 

compared and formatted in the tables. For each 

cultivar, there were evaluated and analyzed the 

main features.  

In Albania, the total area of vineyards in 2017 

was 10695 ha (INSTAT, 2018) from which 

64.04% was with red wine grape cultivars, 

18.4% with white wine grape cultivars and 

17.6% was with fresh grape cultivars. In 

Kosovo, the total planted area in 2017 was 

3642 ha from which 46.1% was with red wine 

grape cultivars, 25.8% with white wine grape 

cultivars and 28.2% was with fresh grape 

cultivars (Table 1). 

Table 1. Number, production and yield of grape (pergolas and vineyards) 

 2011-2017 
№ Description Years 

1 Pergolas 2011 2012 2013 2014 2015 2016 2017 

  Total (000 trees) 5,743 5,859 5,974 6,075 6,109 6,197 6,173 

  
In production  

(000 trees) 
5,208 5,380 5,494 5,599 5,655 5,775 5,828 

  Yield (kg/tree) 16 15,2 15,4 15.0 14.6 14.0 13.8 

 Production (tons) 83328 81776 84607.6 83985 82563 80850 80426.4 

2 Vineyards 
       

  Total (ha) 10,073 10,136 10,178 10,383 10,438 10,533 10,695 

  In production (ha) 9,077 9,348 9,579 9,625 9,891 10,011 10,057 

  Yield (kv/ha) 123.4 123.1 124.5 124.5 123.8 124.3 121.8 

   Production (tons) 112010.2 115073.9 119258.6 119831.3 122450.6 124436.7 122494.3 

  

Total grape 

production (000 

ton) 

195.338 196.850 203.866 203.816 205.014 205.287 202.921 

 

Table 2. Cultivated area and varietal structure of vineyards of Albania and Kosovo 

 Albania Kosovo 

Destination Area (ha) % Area (ha) % 

Red wine grape cultivars 6850 64.04 1680 46.1 

White wine grape cultivars 1968 18.4 940 25.8 

Fresh grape cultivars 1877 17.6 1022 28.1 

Total  10695 100 3642 100 

 

In the Albanian vineyards (Albania and 

Kosovo), for red wine, the most important 

international cultivars are “Merlot”, “Cabernet 

Sauvignon”, “Primitivo”, “Tempranillo”, 

“Barbera”, “Syrah”, “Montepulciano, 

“Sangiovese”, “Mavrud”, “Moldavia”, “Pino i 

Zi”, etc, while from the autochthonous regional 

cultivars are “Shesh i Zi”, “Kallmet”, “Vlosh”, 

“Debinë e Zezë”, “Vranac”, “Serin i Zi”, and 

some other local ecotypes named “Gjalish”, 

“Manakuq”, “Valteri”, etc. For white wine, the 

most important international cultivars are 

“Chardonnay”, “Riesling”, “Muscat”, 

“Trebbiano”, “Muller Thurgau”, “Smedereva” 

etc., and some local cultivars  “Shesh i 

bardhë”, “Pulës i Bardhë”, “Cëruja”, as well as 

some local ecotypes (“Brasten i bardhë”, 

“Kallmet i Bardhë”, “Ujcek”, etc.) Cultivars 

for fresh grape are “Italia”, “Matilda”, 

“Victoria”, “Kardinal”, “Alfons Lavale”, 

“Black Magic”, “Muskat Hamburg”, “Michele 

Palieri”, etc, as well as some local ecotypes 

[Tajgë e kuqe, Tajgë e bardhë, and Dimërak) 

(Koronica & Susaj, 2016; Çakalli et al., 2007; 

Susaj et al., 2005).   
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Results and discussion 

“Indigenous varieties thrive in their native 

region, as well as producing local, distinctive 

wines” (Jancis Robinson, FT, 07 Sep. 2018). 

Several autochthonous Albanian cultivars have 

been selected, preserved and disseminated 

through centuries in the vineyards and pergolas 

all over the country. Recent reports show that 

there is a strong relationship between 

grapevine cultivars, climate factors, soil 

composition and microbial terroir (Table 3).     

 

Table 3. Characterization of the main autochthonous varieties 
№ Appearance of the bunch  Main characters  

1 

 

Sheshi i Zi (Black Shesh) (Sin. – NA)  

“Sheshi i Zi” is an autochthonous grapevine cultivar, which is 

selected, preserved and cultivated for centuries by the vine-

growers of Sheshi, Peza and Ndroq villages, in the central part of 

Albania. It is the most common cultivar in the Albania’s 

vineyards. “Sheshi i Zi” can be ripen and harvested by the middle 

of September and contains 19-22% TSS (total sugar) and 6-7 g/L 

tartric acid. It has a cylindrical, compressed, long bunch, 

weighing of 350-400 g, with spherical, blue to black berries, 

weighing of 3-4 g (Susaj & Susaj, 2016).   

Destination of grape production: red wine, brandy and table grape. Characteristics of the wine: a red 

ruby colour with violet hints, with a flavour of forest fruits, unripe plum and apple fruits, with a nice 

bouquet. Wine has a pleasant sourness and contains a little bit of tannin, which causes a slight twist 

of mucus. 

2 

 

Sheshi i Bardhë (White Shesh) (Sin. – NA)  

“Sheshi i Bardhë” is an autochthonous grapevine cultivar, which 

is selected, preserved and cultivated for centuries by the vine-

growers of Sheshi and Ndroq villages, in the central part of 

Albania. It is the most common in the vineyards of the first and 

the second Vitis areas vineyards. “Sheshi i Bardhë” can be ripen 

and harvested by the end of September (12-14 days after Sheshi i 

Zi) and the grapes contain 19-20% TSS (total sugar) and 6-7 g/L 

tartric acid. Sheshi i Bardhë cultivar has a drained bunch, 

weighing of 250-300 g, with spherical, green to yellow berries, 

weighing of 2-3 g. From Sheshi i Bardhë grapevine cultivar is 

produced a straw-colored, stable wine, with green reflections. 

3 

    

Kallmet (Sin.: Gjashtore, Skadarka, Zadrimore, Tocai nero di 

Scutari, Branicevka) (Susaj et al., 2013/a; Fiku, 2007, Sotiri et 

al., 1973). “Kallmet” is a cultivar originated from Zadrima, 

Shkodër. It is selected, preserved and disseminated, mainly, at the 

hilly areas of the region Mirdita-Lezha-Shkodër-Malësi e Madhe. 

Harvesting period: 10-15 September, when the grape contains up 

to 20-21% TSS (total sugar) and 4.5-5 g/L tartric acid. Because of 

its functional female flower, “Kallmet” should be associated with 

Merlot and “Sheshi i Zi”, serving as good pollinators, as well as 

confident, soon will be on the new world wine map (WVS, 2018). 

 

optimal cultural practices, to get high yield of grape and qualitative by-products (wine) (Susaj et al., 

2013/a; Susaj et al., 2013/b). Bunch is 250-300 g, with spherical, a little aromatic, reddish–purple 

berries, 2-3 g, covered with light violet breeze. From “Kallmet” is being produced a harmonic red 

dry wine named the same, “Kallmet”, with elegant red color with typical “Kallmet” flavor, with a 

caramel taste at the end. At the nose strikes the scent of cherry and a light scent of vanilla coming 

from the Albanian oak used during the aging process. The wine "Kallmet” is a special wine for 
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foreign tourists and guests whose are looking for something unique. The wine brings passion, quality 

and originality from a region, which we are. 

4 

 

Cëruja (Sin.: Grezda e Bardhë)  

“Cëruja” is an autochthonous grapevine cultivar selected and 

preserved by the inhabitants who lived from centuries in the 

valleys of Mat, Fan and Drini Rivers, up to the Valbona River 

(Susaj et al., 2005). Ripening and harvest occur starting from the 

beginning of September (up to 500 m a.s.l) until early October 

(up to 700 m a.s.l). Berries contain 17-23% TSS (total sugar) and 

5-7 g/L tartric acid. It with spherical grapes (≈2 gr), covered with 

a thin skin, with a greenish-bronze breeze. From “Cëruja” 

autochthonous cultivar can be produced a special champagne, 

but, actually, there is being produced raki and a special white 

tanninic, full-body wine, with a very good taste and a forests fruit 

flavor (Susaj et al., 2005; Fiku, 2007).   

5 

 

 

Pulës i Bardhë (Sin. Verdhëza, Landari) 

”Pulës i Bardhë” is an autochthonous grapevine cultivar selected, 

preserved and disseminated at the hilly region from Berati to 

Skrapar, Përmet, Tepelenë, etc. It can be ripen and harvested at 

the middle of September and grapes contain 20-22% TSS (total 

sugar) and 5.5-6 g/L tartric acid. Bunch is moderately 

compressed, weighing of ≈300 g, with spherical berries, ≈ 3 g. 

Destination of the grape: white table wine, brandy (cognac) and 

fresh grape. From “Pulës i Bardhë” is produced an uniform 

yellow straw colour with light green hints, with a flowers flavour, 

the typical aroma of “Pulës i Bardhë”. It is a dry wine with a very 

good body and bouquet. It causes a slight irritation on your 

throat, leaving a long taste sensation behind. The wine “Pulës i 

Bardhë” is produced by several wineries (Nurellari, Çobo, etc).  

6 

 

 

Manakuqi (Sin.: Ferracaku, Keci, Pllovdina) 

 “Manakuq” is an autochthonous red-rosé wine grapevine cultivar 

selected, preserved and disseminated in the vineyards and 

pergolas of the Balkan Peninsula countries, especially on the 

triangle Albania-Montenegro-Kosovo, known as “Manakuq” in 

Albania, “Keci” in Kosovo or “Pllovdina” in Podgorica (Susaj et 

al., 2013). It can be ripen and harvested at the middle of 

September. “Manakuq” has a compressed, cylindrical-conical 

bunch, weighing of  ≈200 g, with uniform red-skin round berries, 

about 2 g, with a very thin reddish skin. From “Manakuq” is 

produced a special red-rosé wine, with a light flowers flavor.  

 

7 

 

“Debina e Bardhë” (Sin. – Debina e Leskovikut) 

“Debina e Bardhë” is an autochthonous grapevine cultivar 

selected, preserved and disseminated in the vineyards of the 

southeastern regions of Albania, like Leskovik, Devoll, Përmet, 

Tepelenë, etc. It can be ripen and harvested at the second half of 

September. “Debina e Bardhë” has a compressed bunch, ≈ 250 g, 

with rounded berries of 2-3 g, and a green-bronze skin color. At 

the harvest, berries contain 17-19% TSS (total sugar) and 6-7 g/L 

tartric acid. Grape is very sensitive and does not support the delay 

in harvest, as well as the distant transportation. From “Debina e 
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Bardhë” is produced a dry white wine (straw-yellow color) with a 

light flower flavor and a very good taste and quality (Fiku, 2007).  

8 

 

“Serina e bardhë” (Sin. – Rrush i Voskopit) 

“Serina e bardhë” is selected, preserved and disseminated in the 

vineyards of the south and southeastern regions of Albania, like 

Voskop of Korça, Leskovik, Përmet, Tepelenë, etc. It can be 

ripen and harvested at the end of September and berries contain 

19-21% TSS (total sugar) and 7-9% g/L tartric acid. The main 

destination of the product is production of white wine and raki. 

The wine of “Serina e bardhë” has a straw-yellow color, with a 

flower flavor, specific of “Serin”. 

9 

 

Prokupa (Sin.: Prokupac, Zarqin, Kameniçarka) 

“Prokupa” is disseminated in Kosovo, Serbi, Maqedonia, 

Albania, Bulgaria, Romania, etc, but the history and name is 

related to the old Albanian town, Prokupje (Koronica & Susaj, 

2016). In 1975, in the Kosovo’s vineyards, the cultivar “Prokupa” 

ocupied 2575 ha.  

In Rahovec, it ripes and is harvested at the end of September. 

“Prokupa” cultivar is used for the red wine production of the 

same name, a little taninic. It has a red intensive color, with a 

forest fruit flavor (Morina & Kuqi, 2014). 

10 

 

Smedereva (Sin –Brasten, Belina, Çilibarka, Dimnjat, etj)  

is selected, preserved and disseminated in the vineyards of 

Illyrian Peninsula, Kosovo, Serbia, Vojvodina, Maqedonia, 

Bosnia and Hercegovina, in the southern Dalmatia, as well as in 

Bulgaria (Koronica & Susaj, 2016). In 1983, in the vineyards of 

Kosovo it occupied an area of 570 ha, with an average yield of 

about 12 tons/ha. It ripes and is harvested at the end of 

September, when berries contain ≈18% TSS (total sugars) and 7.5 

/L tartric acid. The product is used for fresh grape, white 

(harmonic, fresh, light yellow) wine production, as well as for 

raki, cognac and must production.  

 

The viticulture industry has been selectively 

growing vine cultivars with different traits 

(grape size, shape, color, flavor, yield of fruit, 

and so forth) for millennia, and small 

variations in soil composition, water 

management, climate, and the aspect of 

vineyards have long been associated with shifts 

in these traits. As such, many different clonal 

varieties of vines exist, even within given 

grape varieties, such as Merlot, Pinot Noir, and 

Chardonnay. The commensal microbial flora 

that co-exists with the plant may be one of the 

key factors that influence these traits (Gilbert 

et al., 2014). This century the wine world has 

been transformed from one dependent on a 

handful of “international” (mainly French) 

grape varieties such as Cabernet Sauvignon 

and Chardonnay into one that seems 

increasingly fascinated by alternatives to them 

- the more local and obscure the better. All 

over the world, vine growers are increasingly 

interested in regaining their viticultural 

heritage by recovering long-forgotten varieties 

that may not have been replanted after the late 

19
th
 century scourge of phylloxera.  

Garofalo et al. (2015) report that 

autochthonous varieties poses their 

yeast/bacterium combinations which can be 

used for vinifications as starter culture for 

other varieties, while  Bokulich et al. (2014) 
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clearly demonstrated that microbial 

biogeography of wine grapes is affected by 

cultivar, vintage, and climate, proposing a new 

dimension of “microbial terroir” for wine 

grapes. Wine grapes present a unique 

biogeography model, wherein microbial 

biodiversity patterns across viticultural zones 

are an inherent component of the quality, 

consumer acceptance, and economic 

appreciation of a culturally important food 

product. On their journey from the vineyard to 

the wine bottle, grapes are transformed to 

wine. Through microbial activity, with 

indisputable consequences for wine quality 

parameters. Wine grapes harbor a wide range 

of microbes originating from the surrounding 

environment, many of which are recognized 

for their role in grapevine health and wine 

quality (Bokulich et al., 2014).  

“Indigenous varieties thrive in their native 

region, as well as producing local, distinctive 

wines” (Jancis Robinson, FT, 07 Sep. 2018). 

Several autochthonous Albanian cultivars have 

been selected, preserved and disseminated 

through centuries in the vineyards and pergolas 

all over the country. Recent reports show that 

there is a strong relationship between 

grapevine cultivars, climate factors, soil 

composition and microbial terroir.     

 

Conclusions  

Albania and Kosovo are two Mediterranean 

countries with a very special location for the 

origin and development of viticulture. The 

favourable geographic location, climate, terrain 

and soil, as well as the ancient tradition of 

vineyard cultivation in Albania and Kosovo, 

has contributed to the creation, adaptation, 

sustainability, preservation and dissemination 

of a large number of autochthonous ecotypes 

and varieties. These ecotypes and 

varieties/cultivars are distinguished for 

resistance, environmental adaptability and high 

productivity at the belonging regions. The 

products deriving from the autochthonous 

grapevine varieties, such as wine, brandy, raki, 

etc., and their by-products are highly 

demanded by the market and are a promising 

tool for the development of the “homemade” 

rural (agro) tourism. The special taste, flavour, 

nutritional values, denomination and typicality 

of those products considerably vary on the 

climate and soil characteristics, as well as in 

the tradition of specific region. Under the 

framework of “100+ villages” Project, the 

autochthonous grapevine varieties are one 

important component on the local rural tourism 

in Albania.    

Indigenous varieties thrive in their native 

region, as well as producing local, distinctive 

wines. Albanian autochthonous grapevine 

varieties and wines have qualities we would 

like to share to the others: originality, 

unrepeatability, exceptionality, and, 

sometimes, uniqueness. The products deriving 

from the autochthonous grapevine varieties, 

such as wine, brandy, raki, etc., and their by-

products are highly demanded by the market 

and are a promising tool for the development 

of the “homemade” rural (agro) tourism. The 

special taste, flavour, nutritional values, 

denomination and typicality of those products 

considerably vary on the climate and soil 

characteristics, as well as in the tradition of 

specific region. Under the framework of “100+ 

villages” Project, the autochthonous grapevine 

varieties are one important component on the 

local rural tourism in Albania. Indigenous 

varieties thrive in their native region, as well as 

producing local, distinctive wines and by-

products.  
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Abstract 

Devoll area, in Albania, there was a great diversity of traditional crops, local varieties and 

semi-domesticated species. Many species have a great potential in terms of contributing 

to local food needs, but some of them are neglected and underutilized. While some semi-

cultivated species continue to be preserved by socio-cultural factors and local usage, 

many of them have little or no attention. Lacks of knowledge and research needs are great 

for most of the plants semi-cultivated species. Actually there is an increasing interest of 

some neglected crop species, reflecting the growing trend to identify and cultivate of new 

crops for markets and culinary uses.  

In this paper we provide information on two cultures: horseradish (Armoracia rusticana) 

and fenugreek (Trigonella foenum-graecum), which are used by population of some of 

Devoll’s villages in traditional ways for generations. These species have significant 

nutritional and medicinal values, and also presents a great opportunity for use as 

cultivated plants. Promoting their values and usage in traditional foods and culture can 

contribute to maintain the agricultural biodiversity, traditional knowledge, improving 

nutritional status and health of local and regional population and to reaffirming their 

identity. The purpose of this paper is to promote the conservation and use of horseradish 

and fenugreek, the two neglected plants, focusing on phytochemical composition, 

therapeutic properties, medical effect and their use, coupled with some ethnobotanical 

data collected by authors during an ethnobotany survey, to increase the presence of their 

use in the future. 

Keywords: biodiversity, horseradish, fenugreek, traditional knowledge. 

 

Introduction 

Traditional farmers have conserved, 

domesticated and improved a huge number of 

crop species. The many less well-known 

agricultural species, including farmers’ 

varieties /landraces and semi-cultivated species 

are still used by farmers and local communities 

to meet local demands for food and enrich their 

diets and agricultural biodiversity, thus 

contributing to their livelihood. These local or 

traditional crops are largely conserved on-

farm, thanks to the work of farmers who 

maintain crop genetic diversity along with 

traditional knowledge, often on small patches 

of land and in home gardens (Padulosi et al.,  

 

 

2013). While these crops continue to be 

maintained by socio-cultural preferences and 

use practices, most of them remain 

inadequately characterized and neglected by 

research and conservation (Schmidt et al., 

2008; Dansi et al., 2012). Lack of attention has 

meant that their potential value is 

underestimated and underexploited (Dansi et 

al., 2012), although are still being used in those 

areas where they are well adapted and local 

ecological knowledge are maintained.  

Underutilized, undervalued, neglected, lost or 

minor, forgotten, orphan, promising or 

traditional plant species are terms often used 
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interchangeably to characterize the range of 

plants. These species are often far from 

neglected, underutilized, forgotten or minor to 

the people who use them, but these are a few of 

the names for the plant species that are 

neglected by policy makers and research 

(Florin et al., 2016), who have not given 

adequate attention to it so far. Such species are 

indigenous, rather than non-native or adapted 

introductions, and which often form a complex 

part of the culture and diets of the people who 

grow them (Mayes et al., 2012).  

The neglected species receive 

relatively little development and research 

attention, although they provide large 

opportunities for society (Schmidt et al., 2008). 

The use of neglected crops offers tremendous 

opportunities to reaffirms people’s identity by 

placing a value on traditional food and the 

associated culture as well as provides 

flavouring in local cuisine, strengthen local 

gastronomic traditions and provide income 

opportunities (Padulosi et al., 2013). There is 

an increasing interest in neglected species 

throughout the world, reflecting a new 

attention of the public opinion on biodiversity 

and its sustainable use along with an increasing 

interest towards “new” crops, “new” uses and 

new markets (Padulosi et al., 1999). The re-

introduction, management and promotion of 

neglected species are highly important for 

future food security, and agricultural 

diversification (Schmidt et al., 2008).  

In Albania, the on-going transformation of the 

agricultural systems is progressively leading to 

the marginalization of locally adapted 

varieties, including farmer’s varieties/landraces 

and underutilized species. During last years, 

there has not been any program, project or 

activity promoting development and 

commercialization of neglected and 

underutilized species (IPGR, 2015). 

Traditionally, there has not been a policy for 

the protection of these plants. Gathering 

information for traditional and neglected crops 

will ensure the conservation of biodiversity, 

increase the awareness of end-user farmers 

towards a sustainable farming system, transfer 

tradition to the next generations. The neglected 

crops are being lost at an alarming rate before 

they can be fully characterized, researched and 

promoted (Padulosi et al., 2013). In this article, 

two neglected crops – horseradish (Armoracia 

rusticana) and fenugreek (Trigonella foenum-

graecum) - are highlighted and briefly 

described as a literature review. Both crops are 

still used or continue to be grown by farmers in 

Devoll area of Korça region, but not are 

represented in the National Gene Bank in 

Tirana.  

The aim of the paper was to give the mean 

value of the horseradish and fenugreek in order 

to support their use, and contribute to 

agricultural diversification. Diversification is a 

major motivation for a return to traditional 

crops and this goes together with the revival of 

traditional foods, food cultures, and with 

greater diversity. 

 

Methodology 

The current study is an initial step toward 

study on identifying opportunities of neglected 

and underutilized species and their status in 

Korça region for promoting neglected crops. It 

is based on an ample review of published 

literature linked with different data and aspects 

of horseradish and fenugreek. The published 

ethnobotanical and ethnomedicinal literature, 

references on the pharmacological properties 

and gastronomic literature based on original 

field investigations were considered. The 

different titled papers and an extensive 

literature review included in this review, 

although it is not an exhaustive review all of 

materials on this subject. In terms of research 

of neglected crops, almost all has to be done 

starting from basic ethnobotanical 

investigation (Dansi et al., 2012). 

The investigations presented in this paper on 

current and recently abandoned uses of both 

crops in via a few ad-hoc ethnobotanical 

investigations were carried out by 

the author during the years 2018 in some 

selected villages (Sinicë, Arrzë, Qytezë, 

Dardhë, Koshnicë, Sul,) of Devoll area (Korça 

region, Albania). Local informants were asked 

in the free talks for the local use of horseradish 

and fenugreek, still in use or used until the 
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recent past (40–50 years ago) and the way of 

its use. They were also asked for part(s) they 

used and the way of use (processes/ 

manipulations). 

Armoracia rusticana P. Gaertn, B. Mey & 

Scherb 

In Albania, the plant is known as kren, rilk 

(Krasniqi et al., 2003; Lako, 1965; Paparisto et 

al. 1988), in Kosovo as kren (Berisha et al., 

2012), in Macedonia in Albanian language 

kren, ren (Shabani, 2004). We have found 

other local names as ‘rehen’ in Devoll. This 

local name is different from the official ones. 

Origin and distribution 

Horseradish, Armoracia rusticana has a long 

history as food and medicinal plant even 1,500 

years before Christ (Filipović et al., 2015). It is 

believed that most likely originated in the 

temperate regions of Eastern Europe (Sarli et 

al. 2012; Nguyen, 2016; Rivelli et al., 2017), 

South-Eastern Europe and Western Asia 

(Filipović et al., 2015). 

In the Korça region, horseradish found 

naturalized on the edge of the Prespa Lake 

(Qosja, 1973) and in administrative unit of 

Miras and Hoçisht, where can be grown in wild 

and cultivated habitats, notably in mountainous 

home gardens. In particular, in the some 

Devoll’s villages, in area of Miras, there is a 

culinary tradition related to the use of this 

plant.  

Botanical Description 

Horseradish is an herbaceous perennial, from 

Brassicaceae family. The plant can reach the 

height of 120 cm (Agneta et al., 2013). It has a 

hardy glabrous stem, from which wavy margin 

leaves arise directly following a circular 

arrangement pattern (basal rosette) (Nguyen, 

2016). The basal leaves grow to a length of 30 

- 100 cm (Sampliner & Miller 2009), and are 

long-petioled, oblong-ovate, cordate at the 

base, unevenly crenat (Wedelsbäck Bladh, 

2014). The shape of leaves on stalk are smaller 

in size, have narrow bases and mostly sessile, 

are alternate, lanceolate, and unevenly serrate 

to entire-margined (Agneta et al., 2013). 

Whereas a shorter petiole and a lobe shape 

with entire or serrate margin are characteristics 

of lower leaves, upper leaves have a narrow 

base, obtuse apex, oblong or lanceolate shape 

with crenate or serrate margin. The margin is 

linear or almost entire in the case of uppermost 

leaves (Nguyen, 2016).  

Horseradish flowers in late spring to early 

summer with small white flowers arranged in 

branched clusters. The flowers have four 

corollas arranged in a cruciform, a 

characteristic of the Brassicaceae family 

(Wright, 2010). It has a smooth, brown pod 

flattened at a right angle to the septum, which 

usually contains very few (≤ 6) or no seeds 

(Nguyen, 2016). The seeds are smooth and 

brown when mature and plants are incapable of 

producing viable seeds (Agneta et al., 2013) or 

seldom set viable seeds (Wedelsbäck Bladh, 

2014). The root system consists of a long, 

white, cylindrical or tapering main root with 

several thin lateral roots (Agneta et al., 2013) 

branched to form an extensive system, the root 

system can reach a depth of 3–4 m with a 

lateral spread of about 1 m (Agneta et al., 

2013). 

Phytochemical Composition 

Among the cruciferous vegetables, the 

horseradish is proving to be a rich source of 

glucosinolates, phenolics, flavonoids and other 

constituents, including vitamins (Rivelli et al., 

2017). A. rusticana contains high levels of 

sulfur-containing glycosides, so called 

glucosinolates (GLSs) (Wedelsbäck Bladh 

2014). GLSs provide the characteristic flavour 

and aroma as a result of their breakdown into 

isothiocyanates (ITCs) and others sulfur 

compounds (Calabrone et al., 2015).  

Horseradish roots are rich in vitamin C (higher 

than in citrus fruits) (Cirimbei et al., 2013; 

Rivelli et al., 2017) and B1, minerals (iron, 

potassium, calcium and magnesium), 

phytoncide, essential oils (Cirimbei et al., 

2013), phenolic compounds (flavonoids and 

phenolic acids) and enzymes as well as 

kaempferol and quercetin (Herz et al., 2017).  

Health benefits 

The richness in phytochemicals has recently 

encouraged its use in the medical field and as 

functional food (Rivelli et al., 2017), as well as 
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in many innovative applications in various 

sectors (Wedelsbäck Bladh, 2014). 

Horseradish has antibacterial, antiseptic and 

diaphoretic properties (Filipović et al., 2015). 

It is an effective diuretic (Wright, 2010; 

Mongue, 2013), digestant, expectorant, 

antibiotic, carminative, laxative and stimulant 

(Filipović et al., 2015). Horseradish is one of 

the plants with increased interest for anti-

cancer substances (Weil et al., 2005), as 

aphrodisiac (Mongue, 2013), as an antipyretic 

drug and against symptoms of flu (Papp et al., 

2018), heart problems, peripheral blood flow 

and prevents the risk of thrombosis (Cirimbei 

et al., 2013). 

Traditional uses of horseradish 

The horseradish is known since antiquity as a 

folk medicinal herb, natural preservative and 

dish condiment (Rivelli et al. 2017). Grated 

fresh roots are used as condiment with beef, 

when mixed with vinegar and salt, it can also 

be served with sea food after the addition of 

catsup (Alnsour, 2013). The roots were utilized 

as a condiment, with pickled cucumbers, 

grated with chopped boiled eggs, soups or 

meat dishes, often used at Easter (Łuczaj & 

Szymański, 2007). The leaves and roots are 

used as a seasoning or as additive to lacto-

fermented of vegetables such as cucumbers, 

tomatoes, sauerkraut (Mongue, 2013; Papp et 

al., 2018), and as seasoning or preservatives 

(Agneta et al. 2013). The leaves are considered 

to prevent food spoilage processes (Rivelli et 

al., 2017). In some countries of Balkan, the 

leaves are used for preparing sarma (Dogan et 

al., 2015) and in Germany eaten as a vegetable 

(e. g., cooked like spinach) and in salads 

(Rivelli et al., 2017).  

Use of horseradish in Devoll  

Ethnobotanical records for horseradish are not 

found in the existing relevant publications for 

Albania. For Kosovo, we have found a single 

data that shows that leaves are applied on the 

breast during the night for treatment of breast 

oedema and fresh leaves are topically applied 

on the wounds for treatment of breast and skin 

inflammations (Mustafa et al. 2012). In areas 

of Devoll, horseradish roots are still used for 

pickling pears or it is added to fermented plant 

products such as cabbages, tomatoes and 

pepper. The horseradish-infused pickled pears 

can conserve for 6-8 months. Pickled pears 

juice is used as a remedy for healing 

drunkenness. Grated roots are added to raki 

(brandy) for two weeks and this extract is used 

as a remedy to treat cough and bronchitis.  

Trigonella foenum-graecum L.  

In Albania, the plant is known as trëndelinë 

(Lako, 1965; Krasniqi et al., 2003), kopër 

Greqie, yzerlik (Lako, 1965), grurë Qabeje 

(Lako, 1965). In Arrza village, area of Devoll, 

where we have found this plant, it is known as 

‘grurë Qabeje’. 

Origin and distribution 

Fenugreek is one of the oldest known 

medicinal plants and spice crops in the world 

(Lee, 2009; Malhotra, 2011). In Egypt, it has 

been cultivated since 1000 BC, and it has been 

part of the Indian diet for over 3,000 years 

(Malhotra, 2011). The Mediterranean region is 

known to be the natural habitat of the genus 

Trigonella (Petropoulos & Kouloumbis, 2002). 

The fenugreek is indigenous to the 

Mediterranean region, China, India, Indonesia 

(WHO, 2007) and North Africa (Bahmani et 

al., 2016), whereas the centre of diversity is 

situated in the western Mediterranean and the 

Near East (Bermejo & Leon, 1994).  

Botanical Description 

Fenugreek (Trigonella foenum-graecum L.) is 

an annual aromatic herb belonging to the 

Fabaceae family, up to 40-60 cm high with a 

well-developed taproot and much branched 

roots (WHO, 2007). Stems are erect, solitary or 

basally branched (WHO, 2007; Bermejo & 

Leon, 1994), branched only if there is a high 

planting density (Bermejo & Leon, 1994), 

terete, slightly pubescent, green to purple 

(WHO, 2007). The leaves are petiolate, 

alternate, trifoliolate, stipules triangular, small, 

adnate to the petiole, whereas the leaflets 

obovate or oblong, 1.5–4.0cm long, 0.5–2.0cm 

wide, upper part of margin denticulate (WHO, 

2007). 

The flowers sit in the leaf axils, are generally 

paired, but occasionally are solitary, subsessile, 

12–15 mm long, whitish (WHO, 2007; Lee, 

2009), stained violet at the base of the corolla 
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(Bermejo & Leon, 1994) and pollination is 

done by insects (Bahmani et al., 2016). Fruits 

are pods 7.5-15 cm long, straight and 

sometimes curved, glabrous, with fine 

longitudinal veins, terminating in a beak 2–3 

cm long and contain 10-20 seeds (WHO, 2007; 

Petropoulos & Kouloumbis, 2002). Seeds have 

bitter and aromatic taste (Bahmani et al., 

2016), rectangular or rhomboidal shape, 

sometimes compressed, their color are 

generally yellowish-brown to golden yellow 

(WHO, 2007; Lee, 2009; Bahmani et al., 

2016),  

Phytochemical Composition 

Fenugreek seeds are rich in protein (23–25%), 

particularly lysine and tryptophan (Barnes et 

al., 2007; Williamson et al., 2009) and 

mucilaginous fibre (25-50%) (Barnes et al., 

2007; WHO, 2007). Free amino acids include 

4-hydroxyisoleucine, histidine, lysine and 

arginine (Barnes et al., 2007). About 80% of 

the total content of free amino acids in the 

seeds is present as 4-hydroxyisoleucine, which 

appears to directly stimulate insulin (Khare, 

2007). 

They contain a small amount of essential oil 

and a variety of secondary metabolites (WHO, 

2007), including alkaloids, trigonelline, choline 

(WHO, 2007; Barnes et al., 2007); saponins 

derived from diosgenin, yamogenin, 

sapogenins, tigogenin, gitogenin and other 

compounds (WHO, 2007; Khare, 2007; 

Bahmani et al., 2016). The seeds also contain 

sterols including β-sitosterol (WHO, 2007) and 

flavonoids, among which are orientin, 

isoorientin, luteolin, quercetin and vitexin 

(WHO, 2007; Barnes et al., 2007; Bahmani et 

al., 2016). The bitter flavour of fenugreek is 

most likely due to the presence of saponins and 

alkaloids (Lee, 2009). The saponin rich 

extracts reduce blood levels of the cholesterol 

and the fibrous fraction of seeds also causes a 

reduction in blood lipids (Khare, 2007). Other 

constituents as lipids (Barnes et al., 2007), 

vitamins such as nicotinic acid, B1, C, A, and 

D (Williamson et al., 2009) and minerals such 

as iron, phosphate, calcium (Barnes et al., 

2007; Bahmani et al., 2016) and zinc (Baliga et 

al., 2017), coumarins (Barnes et al., 2007; 

Williamson et al., 2009) and tannins 

compounds (Bahmani et al., 2016) are also 

present.  

Health benefits 

According to WHO (2007), in traditional 

medicine fenugreek is used as an aphrodisiac, 

carminative, diuretic, emollient, galactagogue 

and tonic as well as a treatment of abdominal 

colic, bronchitis, diarrhoea, eczema, gout, 

indigestion, dropsy, fever, impotence, chronic 

cough, liver disorders, wounds and the 

common cold.  

The seeds of fenugreek have been used as an 

appetite stimulant (ICS-UNIDO, 2006; 

Williamson et al., 2009) and for digestive 

disorders (including constipation, dyspepsia 

and gastritis) in pulmonary disorders 

(Williamson et al., 2009), in haemorrhoids, to 

treat trachoma (ICS-UNIDO, 2006), as 

aphrodisiac (Bahmani et al., 2016; Baliga et 

al., 2017), general tonic, as diuretic (ICS-

UNIDO, 2006; Bermejo & Leon, 1994), 

cardiotonic (Bermejo & Leon, 1994; Bahmani 

et al., 2016), as antiphlogistic and vermifugal 

(Bermejo & Leon, 1994).  

Antiatherosclerosis, antiinflammation, 

carminative, laxative, antispasmodic, 

anticancer, astringent, hypertension decreasing, 

triglyceride lowering and oxytocic properties 

are reported for this plant (Bahmani et al., 

2016). Topically, fenugreek has been used for 

wounds and leg ulcers, and as an emollient 

(Williamson et al., 2009). The fenugreek 

possessing anti-diabetic activity for sugar 

reduction (ICS-UNIDO, 2006; Bahmani et al., 

2016), and cause weight loss in women and to 

stimulate lactation (Bermejo & Leon, 1994). 

Traditional dietary and culinary uses  

The seed and aerial parts of the plant have been 

used, for centuries, as a valuable source of 

protein in man and animal’s nutrition, and also 

in the traditional medicine for various 

conditions (Bahmani et al., 2016). In the 

eastern Mediterranean area, the seeds and the 

fresh material are used as forage, especially for 

cattle (Petropoulos, 2002).  
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The seeds ground into flour and used in 

making bread (Baedeker, 1898, 1914; Baliga et 

al., 2017). The addition of 4 % fenugreek flour 

in wheat flour resulted in bread with high 

nutritional characteristics (Kakani & Anwer, 

2012). The young plants and the leaves have 

been used as vegetable (Kakani & Anwer, 

2012; Baliga et al., 2017). It is also used in 

oriental sauces and halva, chewing gum and 

confectionery, soft drinks, cakes, puddings, ice 

creams and syrups (maple, caramel, 

butterscotch and vanilla) as well (Kakani & 

Anwer, 2012).  

Use of Fenugreek in Devoll  

Fenugreek seeds have a sweet, pungent flavor 

which can spread in room as soon as they're 

exposed to air or during cooking. In Arrëza 

village, the ground fenugreek seeds are often 

used to flavour sweets, to give special flavour, 

especially in baklava. The seeds also are used 

to make tea, which can reduce fever.  

 

Conclusion 

The horseradish and fenugreek are two 

neglected crop species that have excellent 

nutritional and medicinal characteristics 

enormous the potential uses. Their use could 

contribute to the improvement of both 

nutritional and health status of the local 

populations in maintaining local ecological 

knowledge as well as protecting and enhancing 

agro-biodiversity and cultural diversity in rural 

societies. Unfortunately, there is lack of 

knowledge on uses and values of these species. 

They also have not been the object of concrete 

scientific researches in our country. The 

effective promotion of these neglected crop 

species requires integrated action by all 

stakeholders, including farmers, commercial 

concerns and national agricultural research 

institutions. Carry out studies of neglected 

genetic resources and gather information for 

their uses has to be done starting from basic 

ethnobotanical investigation. An alternative 

approach would be their cultivation, especially 

in areas or soils with relatively low yields. The 

neglected crops are being lost at an alarming 

rate before they can be fully characterized, 

researched and promotedand the time for 

action is now (Padulosi et al., 2013). 
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Abstract 

Tomato is a very important vegetable crop using both for fresh consume and processing. 

It could be affected from many serious pests, recently the most devasting ones is Tuta 

absoluta. Tuta absoluta gives four generations starting from March until July, based in its 

dynamic population and in line with Albania’s climatic conditions. The percentage of 

damage caused by this pest on tomato in greenhouse and open-field can achieve very high 

level, in lack of control measures. The larva makes damages on all above-ground parts of 

the plant from the phase seedlings production to the harvesting. In this context the 

integration of control measure is crucial to control successfully this pest, including mass 

trapping technique, light traps, insecticides and biological insecticide, as well. The 

experiment was carried out in the first culture of the planted tomatoes in the greenhouse. 

In order to monitor the tomato moth Tuta absoluta in experimental area, 4 pheromone 

traps were installed. The experimental scheme was divided into 4 variants with an area of 

0.5 hectare. The monitoring of population by sex pheromones and using light traps used 

are the useful alternative for controlling of Tuta absoluta. So, we recommended using it 

for controlling of this serious pest of tomato crop. 

Key words: tomato, Tuta absoluta, control, pheromone, light traps 

 

Introduction 

Tomato is a very important vegetable crop 

using both for fresh consume and processing. It 

could be affected from many serious pests, 

recently the most devasting ones is Tuta 

absoluta (Berxolli et al., 2018). Since this pest 

was documented in eastern Spain in 2006, it 

has invaded many other European countries 

and has spread throughout the Mediterranean 

basin (Desneux et al., 2010; Gontijo et al., 

2015).  Tuta absoluta reproduces rapidly, with 

a life cycle ranging from 24-38 days, 

depending on temperature. The minimum 

temperature for activity is 9°C. Its larval stage 

(caterpillars) does not enter diapause as long as 

food is available. One female may deposit up  

to 250-260 eggs during her life which are 

deposited on plant parts above ground. Eggs 

develop into a caterpillar, mining inside the 

leaf, stem or fruit but exit to pupate. There are 

four larval instars. In between moulting, 

caterpillars can temporarily be found outside 

the leaf mines or fruit. Pupation may take place 

in the soil or on the surface of a leaf, in a 

curled leaf or in a mine. Overwintering can 

take place as egg, pupa or adult moth. Moths 

are active during night and hide between leaves 

during day (Koopert). In accordance with 

climatic conditions Tuta absoluta gives four 

generations starting from March until July 

(Berxolli et al., 2018). In the lack of control 

measure, the percentage of damage caused by 

this pest on tomato in greenhouses and open-

field can achieve very high level (Berxolli et 

al., 2018). The larva makes damages on all 

above-ground parts of the plant from the phase 

seedlings production to the harvesting 

(Caffarini et al., 1999; Harizanova et al., 
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2009; Yankova, 2012, Yankova et al., 2014). In 

this context the integration of control measure 

is crucial to control successfully this pest, 

including mass trapping technique, light traps, 

insecticides and biological insecticide, as well 

(Berxolli et al., 2018). Captures in traps baited 

with synthetic pheromone lures accurately 

show whether a specific insect species is 

present, and when its seasonal flight period 

starts (Witzgall et al., 2010; Caparros et al., 

2013). After pest detection, synthetic sex 

pheromones are principally used to monitor 

population levels and trigger applications of 

chemicals or other control methods (Salas et 

al., 2004; Caparros et al., 2013). To monitor 

Tuta absoluta, pheromone lures are principally 

coupled with Delta traps (Hassan et al., 2010a; 

Russell IPM, 2012; Caparros et al., 2013;). 

Recently, Russell IPM Ltd (United Kingdom) 

designed new traps based on combination of a 

water trap, a sex pheromone and a specific 

light frequency that is highly attractive to Tuta 

absoluta adults (Hassan et al., 2010a; USDA 

APHIS, 2011; Russell IPM, 2012; Caparros et 

al., 2013). These traps attract males with the 

pheromone lure but also females with the 

specific light frequency, entrapping both sexes 

in a water pan (Hassan et al., 2010a; USDA 

APHIS, 2011; Russell IPM, 2012; Caparros et 

al., 2013). These new traps are considered, by 

the manufacturer, to be 200-300% more 

effective than standard pheromone traps 

(Hassan et al., 2010a; Russell IPM, 2012; 

Caparros et al., 2013). The Ferolite trap has 

been evaluated in research trials and has 

proved to a high performance Tuta absoluta 

trap that is non-toxic to the environment and to 

non-target organisms including other beneficial 

arthropods, pollinators and mammals. The 

Ferolite based mass trapping system shows a 

significant efficacy for the control of Tuta 

absoluta that has developed increasing 

resistance to conventional insecticides (Russell 

IPM). The objective of this study is the use of 

light traps to control the tomato moth Tuta 

absoluta (Meyrick). 

Material and methods 

The experiment of 2014-2016 was carried out 

in the first culture of the planted tomatoes in 

the greenhouse with surface of 2 hectare 

covered with glasses which is located in Sukth 

area. In order to monitor the tomato moth Tuta 

absoluta in experimental area, 4 pheromone 

traps were installed. The experimental scheme 

was divided into 4 blocks with an area of 0.5 

hectare. The flies counting and their 

monitoring into pheromone lures couplet with 

Delta traps. The traps were placed inside the 

greenhouse, in the center of it with high less 

than one meter. The intervention for 

controlling of Tuta absoluta is based on fly 

dynamic (Berxolli at al., 2018). In order to 

control Tuta absoluta 10 light traps in 0.5 

hectare were installed.  

          
Figure 1. View during the identification of tomato 

moth  

Tuta absoluta (Meyrick) using light traps  
The experimental scheme is desinged with 

divided blocks (split - plot). The used scheme 

consists in the placement of one factor’s 

variants in large plots, in blocks, and other 

factor’s variants in sub-plots within the large 

plots. The randomization of the variants in this 

experiment will be two-scales. For rehearsal 

purposes, each of two large plots were divided 

in 8 sub-plots, from A1 to A8 and from B1 to 

B8. During the first year of the study the light 

traps technique were treated from sub plots A1 

to A4 and from sub plots A5 to A8 were left as 

sub plots control. While from sub plots B1 to 

B4 it was possible the treatment with Bacillus 

thuringiensis, Indoxacarb, Azadirachtin and 

Spinosad and from sub plots B5 to B4 were left 

as sub plots control. During the second year of 

the study from sub parcels A1 to A4 was 

possible the treatment with Bacillus 
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thuringiensis, Indoxacarb, Azadirachtin and 

Spinosad and from sub plots A5 to A8 were 

left as sub plots control. While from sub plots 

B1 to B4 was used light traps technique and 

from B5 to B8 were left as sub plots control. 

During the last year (2016), from sub parcels 

A1 to A4 were left as sub plots control and 

from sub plots A5 to A8 was used light traps 

technique. While from sub plots B1 to B4 were 

left as sub plots control and from B5 to B8 was 

be possible the treatment with Bt, 

Azadirachtin, Indoxacarb, and Spinosad. 

Results and Discussion 

The tomato plants give high potential yield in 

our farm conditions, both in open field and in 

protected area (glasshouses) too (Berxolli et 

al., 2018). In the experimental field, in tomato 

plants there are the primary pest and secondary 

one. The presence of primer pest per each year 

is upper economical threshold (Berxolli et al., 

2018).  

In the climatic conditions of our low coastal 

area, tomato moth Tuta absoluta gives four 

generation as first cultivated tomatoes plants,

 

 
Figure 2. Capture of tomato moth Tuta absoluta (Meyrick) by light traps during three years of the study 

(2014 - 2016) 

and continues infecting the tomato as a 

secondary culture (Berxolli et al., 2018) The 

first generation appears in the 1st ten decades 

of March, and finish at April 8. The second 

generation appears at the April 18, and finish at 

May 14. The third generation appears at the 

May 23, and finish at June 18. The fourth 

generation appears at the June 27, and finish at 

July 25 (Berxolli et al., 2018). Controlling 

those pests needs a lot of plant protection 

products. In this context, the usage of chemical 

compounds by the farmers does not guaranty a 

high level of control (Berxolli et al., 2018). 

The population`s monitoring by sex 

pheromones and using light traps are the useful 

alternative for controlling of Tuta absoluta.  

Based on capture of Tuta absoluta by light 

traps during three years of the study (Figure 2): 

In the 1st generation the number of flies 

reaches the maximum at April 8, 2014 with 99 

flies and the minimum at March 7, 2014 with 

21 flies. In the 2nd generation the number of 

flies reaches the maximum at April 18, 2015 

with 135 flies and the minimum at May 9, 

2015 with 33 flies. In the 3rd generation the 

number of flies reaches the maximum at June 

13, 2016 with 429 flies and the minimum at 

May 30, 2015 with 42 flies. In the 4th 

generation the number of flies reaches the 

maximum at July 18, 2015 with 140 flies and 

the minimum at July 11, 2016 with 45 flies. 

 

Conclusion 
Following the achieved results, the light trap 

technique is very effective to control tomato 

moth Tuta absoluta (Meyrick), and it is also 
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environmentally-friendly. Light traps are 

approx. 2-3 times more effective than standard 

pheromone traps, so we recommend it`s usage 

to control this devasting pest. 
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Abstract 

Aphids, except being a group of insect pests that cause significant damage to the stone 

fruit trees, their particular significance especially in stone fruit trees is their ability as 

vectors-transmitters of viral diseases, Sharka or plum pox virus is one of the most 

important diseases in Albania. This disease is widespread in all European countries as 

well as in Albania and is very problematic in stone fruit trees. For this reason, in our 

study for the period 2015-2017, we have been focused also on the determination of the 

most common species of aphids in the whole territory of Albania, respectively: Aphis 

gossypii (Glover), Aphis spiraecola (Patch) Brachycaudus amygdalinus (Schouteden), 

Brachycaudus helichrysi (Kaltenbach), Brachycaudus persicae (Passerini), 

Brachycaudus schwartzi (Bӧrner), Hyalopterus amygdali (Blanchard), Hyalopterus pruni 

(Geoffroy), Myzus cerasi (Fabricius), Myzus persicae (Sulzer) (Davidson), Phorodon 

pruni (Ferrari), Pterochloroides persicae (Cholodkovsky). Sharka, being a virus that is 

transmitted in a non-persistent way, has no specificity in vectors. Potentially, all the 

species of aphids that are found in stone fruit trees can be vectors to transmit this virus, 

but with varying degrees of effectiveness. To identify the potential vectors, we have 

described the communities of aphid species and the seasonal dynamics of the dominant 

aphid species within the orchards in the district of Tirana. Aphids were collected during 

the vegetation period during 2015, 2016 and 2017 in various orchards that are 

representative of the entire region of Tirana; Laknas, Prezë, Bërzhitë, Maminas, Ndroq, 

Tapizë. Their collection was made with some methods of hand-collecting/beating even 

the knockdown method. In total, 13 species of aphids have been identified by all orchards 

in about 3 years. It was noted that the same dominant species were found in all sampling 

methods. Based on the seasonal population dynamics reported here and in the published 

studies for the vectorial efficacy, the most important identified Shark vectors concluded 

that the most affected species were Prunoidee's species, mainly peaches, plums and 

apricots. The species of aphids that colonize the sensitive to Sharka virus host plants of 

Prunoidee family resulted: Myzus persicae, Myzus varians, Brachycaudus schwarzi, 

Hyalopterus pruni, Phorodon humuli. These data will serve and will be useful for the 

development of Sharka management strategies. 

Keywords: Prunus sp, Sharka, aphid sampling methods, vectors. 

 

Introduction 

Stone fruit trees have a role of great 

importance in agriculture in Albania, 

considering that in Albania, according to 

INSTAT, in 2017, are cultivated about 614,420 

tons of fruits, olives, citrus and grapes. From  

 

the aforementioned cultures, with regard to the 

quantity of yield (productivity obtained) during 

2017, the ranking from the highest - to the 

lowest yielded cultures are: fruit trees with a 

yield of 262,609 tones; grapes with a yield of 

202,948 tons; olives with a yield of 107,830 

tons and citrus with a yield of 41,033 tons. 

mailto:zeqiri.alketa@gmail.com
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Because of their sustainability and adaptation, 

in Albania are cultivated all fruit trees, mainly: 

European and Japanese plums (Prunus 

domestica L. and Prunus salicina Lindl.) are 

the widespread species, peach (Prunus persica 

L.), apricot (Prunus armeniaca L.), cherry 

(Prunus cerasus), etc.  

Aphids are among the most widespread insect 

pests in almost all stone fruit trees. In addition 

to the damage they cause, they are also vectors 

of the transmission of various viral diseases, 

among which we mention the Sharka or 

otherwise called plum pox virus (PPV). 

Sharka, the heaviest disease of stone fruit trees 

in Europe and in the Mediterranean region, is 

caused by the Plum pox virus (PPV). This 

disease is widespread in all the European 

countries where plums are cultivated and has 

been found in Serbia and Montenegro, Turkey, 

in Jordan, Palestine, Malta, Albania, Tunisia, 

Italy, Greece, France, Spain and in Cyprus.  

This virus spreads with infectious vegetative 

reproductive material, but the disease can also 

spread to other plum and apricot cultivation 

sites, as well as from aphids. PPV is a 

dangerous disease of economic importance. 

The symptoms of PPV depend largely on the 

locality, season, Prunus species and the organs 

of the cultivars and plants (leaves or fruits).  

Fruits infected from Sharka have poor 

nutritional, commercial and technological 

value. The natural host plants of PPV are 

mainly Prunus species: plum (Prunus 

domestica), apricot (Prunus armeniaca), peach 

(Prunus persica), gooseberry (Prunus 

spinosa), wild plum (Prunus cerasifera), the 

beach plum (Prunus marittima). Recent 

scientific studies show that, in some cases, the 

virus can be transmitted not only by seedlings 

but also by seed.  

Aphid vectors of PPV are divided into two 

groups with different epidemiological 

consequences: (i) species that colonize the 

Prunoideae host plants of the virus 

(Brachycaudus helichrysi, Hyalopterus pruni, 

Myzus persicae, Myzus varians, Phorodon 

humuli, etc.); (ii) species that do not colonize 

the Prunoideae host plants but that can visit 

them randomly, making tasting punctures 

(Aphis craccivora, Aphis spiraecola, 

Brachycaudus cardui, etc.). Insects as vectors 

of plant diseases, they are involved in 

transmitting bacterial, fungal, viral, and 

mycoplasmic diseases to plants. 

Plum pox virus vectors are aphids with 

developed mouthparts for puncture and 

suction. The vectors may not be with 

mouthparts for puncture and suction, although 

the latter are insects suitable for plant 

inoculation, especially viruses. Diseases can be 

spread in one or two ways:  

1. Mechanical transmission; so that 

organisms are born on the surface of the 

insect, usually in the mouth parts, and thus it 

passes from one plant to another. When 

sucking insects are included, this type of 

transmission is called ‘born from stilet’. This 

transmission is also non-persistent as 

microorganisms survive only in a short period 

of time only if they are deposited on or in 

plants. 

2. The transmission may be circulating; so 

that organisms are swallowed by an insect, 

circulating in the body, and later discharged 

into saliva juices. In some cases 

microorganisms multiply in the insect. This 

type of transmission is persistent, in the sense 

that it can happen for a considerable period of 

time. 

Among them can be mentioned: Myzus 

persicae, Brachycaudus helichrysi, 

Brachycaudus cardui, Phorodon humuli. 

Virus transmission, the above-mentioned 

vectors makes it in a non-persistent manner. 

During our surveys we have tried to make 

general visual evaluations of the degree of the 

intensity of PPV infection and the abundance 

of the relevant aphid population. The 

conclusion is very clear, the infection of PPV 

of the orchards in the study, have 

exceptionally been heavily affected by PPV 

but also the dynamics of aphids present has 

also been such. 
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Materials and methods 

The study of Aphid Populations 

The study was conducted on stone fruit trees of 

the region of Tirana. Aphids were caught 

during the vegetation period, during the years 

2015, 2016 and 2017 in various orchards that 

are representative of the entire region of 

Tirana; Laknas, Preza, Berzhita, Maminas, 

Ndroq, Tapiza. Plant samples were transferred 

in plastic bags and brought to the laboratory. 

Some of the aphids collected were stored in 

70% ethanol for subsequent identification. 

Insect pests that have just been collected or 

have just died are placed in a test with a 

diameter of at least 7 mm, a length of 40 mm 

and a round base with alcohol content of the 

ingredients 90-96%. The collection, storage 

and techniques used were mainly based on the 

HilleRisLambers method (1950). Collection of 

other insect insects is carried out through the 

use of different traps, respectively: Steiner 

traps, entomological nets, hand 

collecting/beating, yellow traps and knock-

down method of the crown treated with a 

pyrethroid. 

 

Visual evaluations of the intensity of PPV 

The study of PPV and its aphid vectors was 

carried out in various orchards that are 

representative of the entire region of Tirana; 

Laknas, Preza, Berzhita, Maminas, Ndroq, 

Tapiza. The evaluation of PPV infection on 

aphid infested stone fruit trees was conducted 

in parallel with the field monitoring for aphids. 

Monitoring was carried out on Prunoideae 

family species, mainly in peach, plum and 

apricot, as these cultures resulted as host plants 

of this PPV virus. All the trees of plum, apricot 

and peach trees were evaluated with visual 

inspection for the presence of PPV symptoms 

throughout the vegetation period, as in this 

period aphids in stone fruit trees are found in 

dense populations. Symptoms of PPV on plum 

leaves and on apricot trees are irregular shape 

spots or ring shaped spots. Necrotic rings may 

appear on the leaves of infected trees. In PPV-

infected peach trees, occurs the thickening of 

leaf veins. 

 

Results and discussions 

In total, there were identified about 13 species 

of aphids from all the orchards in the region of 

Tirana during the period 2015-2017. It was 

noted that the same dominant species were 

found in all sampling methods but in different 

seasonal and phenological periods. The species 

of aphids that resulted most prevalent 

throughout the territory of Albania, resulted 

also present in the region of Tirana, 

respectively: Aphis gossypii (Glover), Aphis 

spiraecola (Patch), Brachycaudus amygdalinus 

(Schouteden), Brachycaudus helichrysi 

(Kaltenbach), Brachycaudus persicae 

(Passerini), Brachycaudus schwartzi (Bӧrner), 

Hyalopterus amygdali (Blanchard), 

Hyalopterus pruni (Geoffroy), Myzus cerasi 

(Fabricius), Myzus persicae (Sulzer), Myzus 

varians (Davidson), Phorodon pruni (Ferrari), 

Pterochloroides persicae (Cholodkovsky). 

Based on the seasonal population dynamics 

reported here and in the published studies of 

vector efficiency, the most important identified 

PPV vectors identified from us resulted that the 

most affected host plants were peach, plum and 

apricot. Symptoms in some fruit trees were 

observed throughout the crown, but more 

often, they were located in a few branches or 

even in a single branch. The species of aphids 

that colonize the host plants of Prunoideae 

family sensitive from Sharka were: Myzus 

persicae, Myzus varians, Brachycaudus 

schwartzi, Hyalopterus pruni, Phorodon 

humuli. These data will serve and will be 

useful for the development of Sharka 

management strategies. 

 

Conclusions 

The results of this study presented that in 

Albania, in the region of Tirana, among the 

stone fruit trees, plum trees are very affected 

by Sharka. In Albania, the use of a reduced 

number of varieties and high rate of infection 

in monitored varietal collections, whose plants 

have often been used as a source of 

propagation material, may have favored the 

spread of PPV.  
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In the peach and apricot trees, infection of 

these host plants was lower. Further researches 

are needed to see the correlation of the aphid 

species populations, their populations with the 

intensity of the disease. These data will serve 

and will be useful for the development of 

Sharka management strategies. The use of 

certified propagating material as free from this 

virus is one of the most important preventive 

measures of PPV virus diffusion. 
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Abstract 

The aim of this study was to investigate the influence of nitrogen-phosphorus fertilization 

on nitrogen concentration and uptake at Bulgarian cotton cultivar Darmi. The 

investigation was carried out during 2012-2014 at the Field Crops Institute in Chirpan, 

Bulgaria without irrigation under conditions of Pellic Vertisols. Four nitrogen rates (0; 

80; 120 and 160 kg.ha
-1

) and three phosphorus rates (0; 80 and 120 kg.ha
-1

) were applied. 

The randomized block design in four replications was used. The results showed that the 

total seed-cotton yield without fertilization was average 1.32 t.ha
-1

. At nitrogen 

fertilization the yield was with 26.6 (N80) to 32.9 % (N120) over the unfertilized, and at 

phosphorus fertilizing - up to 2.9 % at P80. The highest yield - 1.82 t.ha
-1 

was at N120P80, 

by 37.8 % above the control. The optimal nitrogen rate at moderate soil supply was N120. 

Тhe nitrogen concentration was strongly influenced by the nitrogen rate and years 

conditions, and phosphorous fertilization has insignificant influence. The nitrogen content 

in cotton plants at the bud formation stage was an average 2.47 %, at flowering - 2.72 %, 

and at maturity decreased to 2.13 % (1.54 % without fertilization to 2.50 % at high 

fertilization with N160P120). The nitrogen uptake was from 62.2 to 173.8 kg N.ha
-1

 and 

increased at higher nitrogen level. For the formation of 100 kg of seed-cotton, together 

with additional production, was needed 1.67-2.93 kg N. The N expense per 100 kg of 

cotton increased with an increase of the nutrition level.  

Key words: cotton, fertilization yield, nitrogen concentration and uptake 

 

Introduction 

Nitrogen is the main nutrient that affects the 

growth, the formation of fruit elements and the 

cotton yield and also enhances the nutrient 

accumulation in cotton plants (Boquet et al., 

2009; Kostadinova and Panayotova, 2003; 

Liaqat at al., 2018; McConnell et al., 2003; 

Stavrinos et al., 2002). The N uptake is directly 

related to the formed biomass and the 

concentration of the element in the plants and 

is determined by the food stocks as well as by 

the weather and soil conditions. 

The object of this study was to assess the effect 

of nitrogen and phosphorus fertilization in 

different rates and combination between them 

on the formed yield and total dry matter, 

nutrient concentration and uptake of the Darmi 

cotton cultivar.  

Material and methods 

The investigation was carried out during 2012-

2014 on the field of the Field Crops Institute, 

Chirpan, Bulgaria under non-irrigated 

conditions. The cotton was grown in crop 

rotation with durum wheat. Nitrogen was 

mailto:galia_panayotova@ab.bg
mailto:svetlak@au-plovdiv.bg
mailto:nelialkova@abv.bg
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broadcast pre-sowing as NH4NO3 at levels of 0; 

80; 120 and 160 kg.ha
–1

. The phosphorus was 

applied at levels of 0; 80 and 120 kg.ha
–1 

after 

wheat harvest and incorporated in the soil. The 

cultivar Darmi without fertilization was 

accepted as a standard. Randomized block 

design with four replications was used. Cotton 

seeds were sown at depth of 4-5 cm within 20-

30 April at a plant population of 14-16 seed.m
-

2
. Total seed-cotton yield (t.ha

-1
), total biomass 

(t.ha
-1

), N content (%) and N uptake ((kg.ha
-1

) 

were studied. Tissue samples were taken 

through stages bud formation, flowering and 

boll opening and were dried at 60 C, weighted 

and sieved. The total N content (% of dry 

matter) was analyzed by Kjeldal method. N 

uptake was the product of dry matter yield 

(kg.ha
-1

) and N content (%).  

The soil was clay, classified as Pellic vertisols 

(FAO), poor to middle provided with mineral 

N, poorly supplied with available phosphorus 

and well - with mobile potassium.  

With regard to temperature sum and rainfall 

during the vegetation period (V-X) 2012 was 

very hot and dry, 2013 was medium warm and 

medium dry and 2014 was medium warm and 

very wet. As a result of the combination of 

temperature and rainfall 2014 was very 

favourable for cotton production. 

 

Results and discussion 

The results showed that fertilization has a very 

good effect on the cotton productivity (Table 

1). The average cotton yield is 1.62 t.ha
-1

, and 

without fertilization - 1.32 t.ha
-1

. A nutrients 

deficiency inhibits the growth of cotton plants, 

reduces both the total cotton yield, as well as 

the fiber yield. Аt alone N fertilizаtion the 

average yield increased by 32.9 % at N120 to 

the plants receiving no fertilizer N. Variety 

Darmi realized yield 1.67 t.ha
-1

 in the case of 

low N fertilization and at this rate in 2014 the 

yield reaches 2.46 t.ha
-1

. The highest yield - 

1.82 t.ha
-1 

was at N120P80, by 37.8 % above the 

control. The effect of N is very well proven in 

the three years. The yield up to 2.9 % over the 

unfertilized at phosphorus rate P80.  

 

Table 1. Effect of nitrogen-phosphorous fertilization on the seed-cotton yield and on the total 

aerial biomass in maturity (t.ha
-1

), 2012-2014 

Treatment 

Seed-cotton yield Total aerial biomass in maturity 

2012 2013 2014 
Average 

2012 2013 2014 
Average 

t.ha
-1

 % t.ha
-1

 % 

N0P0K0 1.13 1.10 1.74 1.32 100.0 3.80 3.65 4.75 4.07 100.0 

N80 1.36 1.20 2.46 1.67* 126.6 4.74 4.50 5.85 5.04* 124.0 

N120 1.46 1.41 2.41 1.76** 132.9 5.12 4.96 7.10 5.73*** 140.8 

N160 1.42 1.44 2.32 1.73** 130.5 5.76 6.20 7.90 6.62*** 162.8 

Р80 1.20 1.17 1.71 1.36 102.9 4.20 3.96 4.95 4.38 107.6 

N80P80 1.38 1.32 2.45 1.72** 129.9 5.06 4.58 5.95 5.20** 127.8 

N120P80 1.45 1.57 
2.44 1.82*** 

137.8 5.48 5.20 7.25 5.98*** 147.0 

N160P80 1.48 1.38 2.36 1.74** 131.7 6.04 5.90 8.05 6.66*** 163.8 

P120 1.22 1.11 1.64 1.32 100.0 3.90 4.26 4.45 4.20 103.4 

N80P120 1.38 1.36 1.99 1.58 119.3 4.72 4.96 5.75 5.14** 126.5 

N120P120 1.48 1.54 2.23  1.75** 132.4 5.48 5.48 7.60 6.19*** 152.1 

N160P120 1.46 1.34 2.23 1.67* 126.6 6.18 6.35 8.14 6.89*** 169.4 

Average 1.37 1.33 2.16 1.62 - 5.04 5.00 6.48 5.51 - 

 GD 5 %, 1 %, 0,1% = 27.56; 36.46; 47.06 GD 5 %, 1 %, 0,1%= 63.34; 86.09; 115.82 

 

The total biomass in maturity is 5.51 t.ha
-1

 

average for a period, and without fertilization 

is formed 4.07 t.ha
-1 

dry mass (Table 1). The 

biomass is more than non-fertilized by 24; 41 

and 63%,  respectiely at N80, N120 and N160. The 

phosphorous fertilization increases the dry 

matter insignificantly. It was observed that the 

total productivity increased to N160P120 – by 
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69.4 % over the check. The biomass is 

significantly higher in 2014. 

Тhe N concentration in plants was strongly 

influenced by the N rate and years conditions, 

and phosphorous fertilization has insignificant 

influence. The N content in bud formation 

stage was an average 2.47 %, in flowering - 

2.72 %, and in maturity decreased to 2.13 %. It 

is 1.54 % without fertilization to 2.50 % at 

high fertilization with N160P120 (Table 2). The 

N concentration is 37.0; 45.4 and 59.1 points 

above the control at fertilization with the three 

alone N rates. 

N uptake is the main source of information for 

optimizing the level of N fertilization. The N 

uptake is directly related to the formed biomass 

and the N content in the plants and it is 

determined by the nutrient supply as well as by 

the weather and soil conditions. The nitrogen 

uptake average for the period is from 62.2 to 

173.8 kg N.ha
-1

 and during the three harvest 

years increased at higher nitrogen level (Table 

2). A lower amount of biomass corresponds to 

the lower N uptake. In 2014 the nitrogen 

uptake is distinguished with significantly 

higher levels - average 147.6 kg.ha
-1

, due to the 

higher aerial biomass. The plants of the 

infertilized control uptake the smallest amounts 

of nitrogen. Separate phosphorus fertilization 

has little impact on the nitrogen uptake in 

cotton. For the formation of 100 kg of seed-

cotton, together with additional production, 

was needed 1.67-2.93 kg N. The N expense per 

100 kg of cotton increased with an increase of 

the nutrition level.  

 

Table 2. Effect of NP fertilization on nitrogen content in cotton plants (%) and  

on total N uptake (kg.ha
-1

), 2012-2014 

Fertilization 
N concentration (%) in maturity N uptake (kg.ha

-1
) 

2012 2013 2014 Average 2012 2013 2014 Average 

N0P0K0 1.65 1.52 1.44 1.54 62.7 55.5 68.4 62.2 

N80 2.33 1.82 2.17 2.11 110.4 81.9 126.9 106.4 

N120 2.45 1.96 2.30 2.24 125.4 97.2 163.3 128.6 

N160 2.65 2.19 2.52 2.45 152.6 135.8 199.1 162.5 

Р80 1.68 1.62 1.56 1.62 70.6 64.2 77.2 70.7 

N80P80 2.36 1.91 2.24 2.17 119.4 87.5 133.3 113.4 

N120P80 2.50 2.07 2.42 2.33 137.0 107.6 175.4 140.0 

N160P80 2.62 2.12 2.64 2.46 158.2 125.1 212.5 165.3 

P120 1.70 1.60 1.64 1.65 66.3 68.2 73.0 69.2 

N80P120 2.29 1.87 2.30 2.15 108.1 92.8 132.2 111.0 

N120P120 2.62 2.01 2.45 2.36 143.6 110.1 186.2 146.6 

N160P120 2.0 2.06 2.75 2.50 166.9 130.8 223.8 173.8 

Average 2.30 1.90 2.20 2.13 118.4 96.4 147.6 120.8 

 

Conclusion 

The nitrogen-phosphorus fertilization 

significantly influenced the cotton 

productivity, concentration and uptake of 

nitrogen.  

The optimal nitrogen rate at moderate soil 

supply was N120. At nitrogen fertilization the 

yield of cotton cultivar Darmi was with 26.6 

(N80) to 32.9 % (N120) over the unfertilized, and 

at phosphorus fertilizing - up to 2.9 % at P80. 

The average total seed-cotton yield without 

fertilization was 1.32 t.ha
-1

. The highest yield 

1.82 t.ha
-1 

was at N120P80, by 37.8 % above the 

control..  

Тhe nitrogen concentration was strongly 

influenced by the nitrogen rate and years 

conditions, and phosphorous fertilization has 

insignificant influence. The N content in plant 

parts enriched with the increasing of fertilizer 

rates. The nitrogen content in cotton plants at 

the bud formation stage was an average 2.47 

%, at flowering - 2.72 %, and at maturity 
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decreased to 2.13 % (1.54 % without 

fertilization to 2.50 % at high fertilization with 

N160P120). The nitrogen uptake was from 62.2 

to 173.8 kg N.ha
-1

 and increased at higher 

nitrogen level.  
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Abstract  
Determining of the proper structure of planting hybrids in the conditions of a given area 

is important for ensuring sustainable production. Currently in Albania is used seed of 

maize hybrids that all comes from abroad. These hybrids taken from abroad, have not 

provided the expected results, and in some cases with defects related to their suitability to 

the required conditions. Consequently, it is required that hybrid maize seeds to be 

subjected to testing. In this study, 28 hybrids were selected from different companies and 

countries such as from USA, Italy, Serbia, Spain and local ones. The purpose of this 

study was to evaluate hybrids for their suitability in the conditions of the Lushnja area for 

the realized production. At the finish of the study it results that for the conditions of 

Myzeqe in the first group there are four hybrids that provided 166.3 kv/ha to 164.3 kv/ha. 

In the second group there are 9 hybrids and the lowest yield hybrid was 150.3 kv/ha. 

From this it follows that the production capacity of the hybrids in this study, is controlled 

by the genetic potential of the hybrid, but also the environmental conditions in which the 

study was realized. This is important in the conditions of Myzeqe where very high 

temperatures during July-August and hybrids have the highest activity of assimilation and 

formation and growth of grain. High temperatures become a constraining factor in the 

production. 

Keywords: Inbrede line, singelcross hybrid, variation 

 

Introduction  

Increasing the yield and quality of maize 

production, as well as for other agricultural 

crops, are the primary objectives in the 

scientific research field. According to Duvick 

D.N. et al (2005), the possible ways to increase 

productivity are numerous, but they can be 

grouped into two groups; through the way of 

cultivation technology that mainly relate to 

improvements in techniques of cultivation such 

as fertilization, irrigation, mechanization, 

phytosanitary treatments, etc. This way has 

given and gives virtually a big impact on the 

growth of production, but has its own 

constraints related to production costs and 

environmental pollution. The other way is this 

genetic one that has to do with plant 

modifications to make them more productive, 

more stable, more suited to concrete conditions 

and at the same cost of production. This 

activity is related to the construction of high-

yielding cultivars and hybrids. It is already 

known that 50% of the realized production is a 

contribution of agro-technical improvements 
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and 50% of it comes from genetic 

improvement (Duvick D.N., et al., 2005). 

Genetic improvement to get high-yielding 

maize hybrids has achieved remarkable 

successes, where its foundation is the 

exploitation of the heteroz phenomenon. The 

purpose of genetic improvement is to obtain 

genotypes suitable for a variety of specific 

conditions (Živanović T. et al., 2004).  By 

combining of inbred lines with high combining 

ability, hybrid combinations of features can be 

obtained. Thus, for example, if a parent 

transmits resistance to a fungal disease and the 

other resistance to stalk lodging, a hybrid F1 

will be obtained which will be resistant to 

fungus and to stalk lodging. In this way, the 

combination of other features, object of genetic 

improvement is also achieved (Lorenconi C., 

2010). 

Currently work relies on two sets of methods: 

conventional and biotechnological methods. 

Conventional methods rely on the synthesis of 

inbred lines from which hybrids will be 

obtained. In recent years, molecular methods 

that are expected to create increasingly good 

hybrids are being integrated into this activity 

(Lee E.A., Tracy W.F., et al., 2009). New 

methods offer a promising way to identify 

genetic markers for genes and complex 

features and provide a basis for molecular 

improvement of corn (Oscar S. et al., 2016). 

Because of these new technologies involving 

molecular markers, it is possible for a new 

gene to turn into an inbred line within a few 

generations instead of many generations and 

not very safe to be needed under conventional 

methods (Gracen V., 2007).  

Given that the genetic improvement work in 

our country has almost stopped after the 1990s, 

it should be benefited from the achievements 

of the genetic improvement of other countries 

by experimenting and recommending the best 

hybrids, especially those of Western European 

countries, of the USA, etc. But attention should 

be paid to suitability of hybrids because those, 

especially single-cross hybrids, do not have a 

very wide adaptation, which means they do not 

fit all the conditions in different areas and/or 

years, so exact and annual testing is required to 

be oriented towards hybrids with the widest 

suitability. Breeders are interested in genotypes 

that have high yields in different environments 

(i.e., stable performance). But if only the 

general average is examined, information 

about the relative performance of genotypes in 

different types of environment cannot be 

achieved (Cormack B.J., 1997). So, underlying 

of the genetic improvement programs is a set 

of quantitative and qualitative indicators that 

the hybrids must possess. But, besides them, 

the suitability of hybrids in different ecological 

conditions is also important. If we look at 

Albania from the ecological point of view, it is 

not difficult to understand that, although a 

small country in the territory, it is 

characterized by extremely climatic and 

terrestrial variation. 

Actually, the maize production in our country 

extensively uses hybrid seeds imported from 

abroad, but yields are below of their ecologic 

potential that provides our country's conditions 

and not necessary adaptation to this plant (Sota 

A. et al. 2018). This should be at the center of 

the attention of researchers and specialists 

dealing with these cultures. From this point of 

view, studies in terms of suitability and 

stability of cultivars and/or hybrids, take 

particular importance. According to Oliveira 

I.J., et al. (2017), in genetic improvement 

programs, assessment of the interaction of 

genotypes with environments (G x E) are of 

great importance. This is because in the case of 

interaction, the best genotype in a given 

environment may not be the best in another 

environment. This fact influences the selection 

benefits and makes it difficult to recommend 

cultures with broad adaptability and stability. 

According to Anley W., et al., (2013), the 

stability parameters are useful tools for 

identifying the genotype (G) with specific and 

extensive suitability of its role, environment 

(E), and G x E interaction, are developed and 

analyzed in our hybrids field test. Genotype 

Environment interactions occur when there is a 

change in the relative performance of 

genotypes when the genotypes are exposed to 

different environmental conditions (Podlich 

DW, et al. 1999) 
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Material and methods 

The study included 28 hybrids (Table 1). As 

we see from this table, in the experiment there 

were hybrids of various firms, mostly of the 

single-cross of class 600’. The test included 

hybrids that are sown most in Albania and 

hybrids that are planted in extensive 

production in other countries, such as those of 

Pioneer, Dekalb, etc. 

 

Table no. 1: List of hybrids tested in Toshkez Lushnje, 2018 

No. Hybrid Origjin Class No. Hybrid Origjin Class 

1 SNH 2715 ITA 680 15 SNH 9613 ITA 640 

2 DKC 6815 USA 620 16 SNH 9609 ITA 630 

3 SNH 6702 ITA 680 17 GDM 757 ITA 700 

4 SNH 2504 ITA 530 18 SNH 9503 ITA 550 

5 SNH 1714 ITA 710 19 SNH 2506 ITA 550 

6 SNH 8605 ITA 670 20 ADVANTA ESP 600 

7 PR32G44 USA 640 21 ZP 600 SRB 520 

8 ZP 735 SRB 650 22 R-685 ALB 650 

9 SNH 7603 ITA 640 23 ZP606 SRB 600 

10 SNH 1614 ITA 600 24 POMBAL ESP 600 

11 SNH 9607 ITA 620 25 PR32F73 USA 620 

12 SNH 9708 ITA 690 26 ZP 684 SRB 550 

13 PR31K18 USA 700 27 ZP 677 SRB 600 

14 SNH 8606 ITA 610 28 ZP 666 SRB 600 

 

Hybrids in the field test were placed under the 

randomized block scheme in three replicates. 

Testing was conducted in the last decade of 

April and harvesting took place mainly in the 

first decade of September. In the comparative 

test, the main phenological observations were 

made, and the periods of sowing–male 

flowering, sowing–female flowering and 

sowing–maturity were counted. Beside them, 

were the biometric measurements of the plant 

and the kernel as well as the yield of grain 

(kv/ha) of each hybrid. For yield data, 

statistical variance analysis was performed.  

 

Results and discussion 

The production of an agricultural crop, i.e. so 

and for the maize crop, in the broadest sense of 

the word, is the result of the contribution of a 

number of factors, which are genetic and 

environmental factors. But, both of these 

contributing factors of output are finalized in 

the production per unit of surface. In this point 

of view, both groups of factors have the role, 

appreciation and their importance. So, in the 

real analysis, the dependency of the 

productivity starts from providing the 

appropriate number of plants per unit of 

surface, factor that is part of the environmental 

factor group. Certainly, in this group there are 

many other factors that are related to the 

system and the level of investments through a 

programming of cultivation technology 

(planting time, types and levels of fertilization, 

irrigation, and other agro-technical services). 

In the case of this paper, environmental factors 

have been taken in a good level, both in terms 

of providing them at the level of a modern 

agro-technical and in the fact that those factors 

are provided at the same level for hybrids in 

the study. In this point of view, the analysis in 

this study will focus on the significant levels of 

production that we will look for within the 

plant, excluding the external environment. 

Plant production in the genetic aspect, though 

and here also has an impact and environment 

conditions, we will look for it in the plant 

itself, both in its morphological and biological 

aspect, as well as in that of the elements of 

production within the plant.It is already known 

that the plant period (germination–maturity) 
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has an important role in the level of production 

of an agricultural crop because the longer plant 

period allows the plant to produce more 

because it has more time and opportunity to 

use investments made for it through 

environmental factors, but also on the internal 

(genetic) investment by expressing its own 

potential for higher productivity. Therefore, 

cultivars are grouped according to this 

criterion, as early, medium or late 

cultivars/hybrids. From this point of view, let’s 

first examine the impact of the plant period on 

the level of production of the hybrids of maize 

taken in our study. 

While the period germination–maturity of 

hybrid maize plant is between 122 of the ZP 

684 hybrid at 137 days at hybrid ZP 735 and 

GDM 757, so there is not a small difference 

between the two extreme periods of 15 days 

(table no. 2). By comparing these data with the 

yield of hybrids in the test, we notice that only 

the GDM 757 hybrid has yielded higher 

performance, which may be the influence of 

the plant period, while the other three hybrids 

of the first group for yield level (SNH 6702, 

SNH 2715, and PR31K18), have also yielded 

higher yields, not distinguished for longer plant 

life. This phenomenon is not a problem 

because plant production is a very complex 

indicator that is influenced by many factors 

that also interact with each other. 

The plant period, by character and action on 

plants, but also for study purposes, is divided 

into two sub-periods. The first sub-period is 

the germination–flowering period, which is 

known as the period of vegetative growth. 

When this sub-period is comparatively longer, 

the plant has more time and opportunity to 

build the foundations for a higher output. The 

second sub-period is the period from flowering 

to maturity, which is known as the 

reproductive period during which the plant has 

the greatest opportunity to realize the 

production projected during the first sub-

period. With respect to the first sub-period 

(germination–flowering), the difference of the 

hybrid values in the study is up to 14 days, 

with the shortest duration (50 days) at hybrid 

ZP 666, in 64 days at hybrid SNH 6702 No. 2). 

From the point of view of the contribution of 

the germination–flowering period to the yield 

of maize hybrids in the study, we observe that 

the hybrid SNH 6702, which has the greatest 

duration of this sub-period, is part of the group 

of hybrids with the highest yield (table no. 2 

and no. 3). 

It is interesting to know the contribution of the 

sub-period of reproduction (flowering–

maturity) to the production realized by hybrids 

taken in the study. From the data of our study, 

there is no noticeable influence on the duration 

of the flowering–maturity sub-period at the 

level of production of maize hybrids; there are 

five hybrids with the largest duration of that 

sub-period and none of them are included in 

higher yield hybrids. 

Regarding the height of the plant and its 

contribution to the yield of maize hybrids 

seems to have a connection. Thus, for example, 

hybrid SNH 2715 had the highest plant height 

(326 cm) and have the highest yield (164.7 

kv/ha), while the hybrids DKC 6815 and ZP 

684 had the smaller height of plant, one of 

which (hybrid ZP 684) also had a low yield. 

However, this is an unconfirmed phenomenon 

because there are contradictory examples as 

well. Thus, for example, hybrid SNH 9613 

with relatively short height plant yielded 161.0 

kv/ha yield by ranking it in the second group of 

hybrids. In the same argument stands the 

height of the first ear (the hybrid SNH with the 

highest ear height and the PR31K18 hybrid, 

positioned in front of them from the height of 

first ear, are in the same yield group). 

Even the length of the ear and the number of 

rows in the ear do not appear to have 

contributed to the level of production (Table 

3). As for the number of kernels in a row, the 

values between the hybrids are from 44.7 

kernels to the hybrid SNH 1614, up to 37.6 

kernels per row to the hybrid SNH 1714. But, 

surprisingly, the hybrid SNH 1614 with the 

largest number of kernels per row has lower 

yield than hybrid SNH 1714 with the lowest 

number of kernels per row (37.6) which has the 

highest yield (Table no. 3). Of course, this does 

not mean any deviation of logic because, 

besides the number of grains, the weight of the  
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Table no. 2: Germination–male flowering, germination–female flowering and germination–maturity 

periods, Toshkez, Lushnje 2018 

No. 

 

Hybrids 

 

Periods od growth and development plant  

Germination–

male flowering 

Germination–

female flowering 

Flowering–

maturity 

Germination–

maturity 

1 SNH 2715 61 65 74 135 

2 DKC 6815 57 61 76 133 

3 SNH 6702 64 68 71 135 

4 SNH 2504 56 59 69 125 

5 SNH 1714 62 66 73 135 

6 SNH 8605 58 64 75 133 

7 PR32G44 56 62 76 132 

8 ZP 735 61 66 76 137 

9 SNH 7603 60 63 71 131 

10 SNH 1614 58 62 72 130 

11 SNH 9607 57 61 75 132 

12 SNH 9708 60 65 75 135 

13 PR31K18 62 67 72 134 

14 SNH 8606 55 62 77 132 

15 SNH 9613 59 63 72 131 

16 SNH 9609 60 64 71 131 

17 GDM 757 63 66 74 137 

18 SNH 9503 55 60 72 127 

19 SNH 2506 54 58 71 125 

20 ADVANTA 57 62 73 130 

21 ZP 600 58 60 68 126 

22 R-685 57 63 76 133 

23 ZP606 59 61 66 125 

24 POMBAL 56 62 76 130 

25 PR32F73 58 63 74 132 

26 ZP 684 51 56 71 122 

27 ZP 677 52 58 72 124 

28 ZP 666 50 54 74 124 

 

grain may also be strongly influenced, which 

ultimately is expressed in the weight of the ear 

kernels. The justification is that the 

performance of production is of a set of 

indicators. 

The yield is the most important indicator for 

assessing a cultivar or hybrid, of course, 

quantitatively. It represents and summarizes all 

the elements of production by combining them 

also because of the plant’s ability to offset the 

various factors and elements through their 

interaction. The yield is the ultimate goal of 

cultivating a cultivar or hybrid, whatever it is. 

But how it is presented in the conditions of our 

study. The variance analysis shows that the 

hybrid yield data in our study are significant at 

the 0.05 and 0.01 probability levels, 

respectively, which means that hybrids differ 

from one another, therefore they are not 

equivalent to the level of production. Four 

hybrids have yielded the highest level of 

production, such as SNH 6702 with 166.3 

kv/ha, GDM 757 with 165.3 kv/ha, SNH 2715 

with 164.7 kv/ha and PR31K18 with 164.3 

kv/ha, who are in the first group and show that 

they have good adaptability to the conditions 

of Myzeqe. In the second group for the 

production level are 9 hybrids.The lowest yield 

was hybrid ZP 666 with 150.3 kv/ha (Tab. 3). 
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Table no. 3: Average of the plant’s and ear’s indicators and of the yield of maize hybrids, 

 Toshkez Lushnje 2018 

No. Hybrids 

Plant 

height 

(cm) 

Ear 

height 

(cm) 

Ear 

length 

(cm) 

Number 

of rows 

Kernels 

in a row 

Yield  

kv/ha 

 

Class 

1 SNH 2715 326 111 20.2 16.4 42.6 164.7 a 

2 DKC 6815 294 98 17.8 16.3 38.2 159.0 c 

3 SNH 6702 312 122 19.1 16.4 41.2 166.3 a 

4 SNH 2504 314 103 20.3 16.0 41.3 156.7 cd 

5 SNH 1714 309 113 18.4 17.5 37.6 162.0 b 

6 SNH 8605 304 113 19.9 15.9 44.0 161.7 b 

7 PR32G44 299 104 20.2 16.8 44.0 158.3 c 

8 ZP 735 320 109 19.3 14.9 44.0 162.0 b 

9 SNH 7603 312 104 19.3 15.1 43.5 161.3 b 

10 SNH 1614 308 115 20.4 14.9 44.7 160.0 bc 

11 SNH 9607 303 111 19.6 15.9 41.9 160.0 bc 

12 SNH 9708 309 99 18.8 17.2 39.7 163.3 ab 

13 PR31K18 311 95 19.3 17.4 40.2 164.3 a 

14 SNH 8606 302 109 20.0 16.3 41.6 159.7 bc 

15 SNH 9613 297 101 19.3 16.6 43.5 161.0 b 

16 SNH 9609 305 113 18.4 15.7 42.0 161.7 b 

17 GDM 757 302 112 19.3 14.8 43.4 165.3 a 

18 SNH 9503 300 96 19.9 14.8 41.7 157.3 cd 

19 SNH 2506 298 103 20.0 14.8 42.1 155.7 cd 

20 ADVANTA 301 106 20.1 15.1 42.2 159.7 bc 

21 ZP 600 299 105 19.9 12.8 41.8 157.7 cd 

22 R-685 297 109 17.4 14.5 38.3 161.0 b 

23 ZP606 301 112 17.3 13.2 39.6 161.3 b 

24 POMBAL 303 89 18.5 16.4 39.4 159.3 bc 

25 PR32F73 309 99 19.3 16.3 40.8 161.0 b 

26 ZP 684 294 95 18.7 14.3 39.2 153.0 de 

27 ZP 677 301 103 18.3 14.1 39.4 154.7 de 

28 ZP 666 296 93 19.7 16.3 42.5 150.3 ef 
       D01 = 3.6 kv/ha, D05 = 2.7 kv/ha 

Table no. 4: Variance analysis of maize hybrids yield, Toshkez Lushnje, 2018 

Variation 

source 
df SS MS 

Vlera  F 

F 

Faktike 

F Teorike 

0.95 0.99 

Hybids 27 1074.035714 39.77910053 14.591460** 1.69 2.10 

Replications  2 245.452381 122.7261905 45.017467** 3.17 5.02 

Error 54 147.2142857 2.726190476       

Sum  83 1466.702381         

According to the statistical data of the 

experiment (table no. 4), the differences 

between the repetitions are significant that, in 

our judgment, the hybrids in our study are 

environmentally sensitive and give the 

opportunity to receive even higher yields 

through intensive cultivation. However, this is 

an issue that can be treated with other studies. 

In order to see the linkage of the yield with the 

other plant indicators, we also made a 

correlation analysis. From our data we found a 

significant number of attachments to features, 

but with interest they are related to yield. 

According to our data, there are 5 strong 

positive coefficient correlation, from which we 

can mention those with the germination–male 
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flowering period (r = 0.95**), with the 

germination–female flowering period (r=0.96), 

with the plant period (0.85**), which means 

that the hybrids with long plant period have the 

potential to give higher yields (Table 5). 

 
Table no. 5: Coefficient correlation of maize hybrid indicators, Toshkez Lushnje 2018 

  

Germinati

on-male 

flowering 

Germination

-female 

flowering 

Flowering

-maturity 

Germinatio

n-maturity 

Plant 

height 

Ear 

height 

Ear 

lengh 

Germination-female 

flowering 
0.93**       

Flowering-maturity -0.05 0.22      

Germination-maturity 0.79** 0.90** 0.57**     

Plant height 0.60** 0.59** 0.01 0.49**    

Ear height 0.55** 0.50** -0.13 0.40* 0.34   

Ear lengh -0.09 -0.08 0.05 -0.02 0.27 0.04  

Yield   
0.95** 0.96** 0.12 0.85** 

0.57*

* 

0.55*

* 
-0.11 

 

Conclusions  

Based on field observations, biometric 

measurements, our scientific estimates on 

morphological and production indicators, as 

well as on the statistical processing of yield 

results, we conclude that: 

1. Hybrids with the longest plant period are ZP 

735 and GDM 757 with 137 days, while the 

hybrid with the shorter cycle is ZP 684 with 

122 days. 

2. For the longest period of vegetative growth, 

the hybrid SNH 6702 is distinguished, while 

for the shortest hybrid period ZP 666, with a 

difference of 14 days. 

3. For the reproduction period (germination–

maturity) the differences between hybrids are 

narrowed to 10 days. 

4. There is no proven impact of the 

phenological phase on hybrid yields in the 

study. 

5. The highest yield is the SNH 6702 hybrids 

with 166.3 kv/ha, GDM 757 with 165.3 kv/ha, 

SNH 2715 with 164.7 kv/ha and PR31K18 

with 164.3 kv/ha 

6. There is a strong positive correlation of yield 

with the vegetative growth period and with the 

plant period (germination–maturity). 
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Abstract 

To control late blight (Phytophthora infestans) of potato (Solanum tuberosum) 

conventional fungicides are used prophylactically and curatively at different 

application intervals and variable number of sprays per season. This practice has 

several consequences the most conspicuous ones being variable control, 

increased production cost, resistance build-up and environmental pollution. 

Under a complete randomized block design, an integrated approach that takes 

account of above mentioned consequences of traditional late blight management 

was adopted, in a potato growing area in Macedonia. A potato variety with 

unknown resistance to P. infestans was tested for disease development under 

several experimental treatments, including; conventional fungicide treatment, 

biofungicide treatment (Silicon + Calcium), mixture between conventional and 

bio-fungicides, and control without treatment. The disease initiation and progress 

was simulated by using a disease forecasting system based on field sensors and 

appropriate software for data analysis. The model for predicting disease onset 

and progress was BLITECAST. The differences between treatments were 

compared using area under disease progress curve (AUDCP). Under rainy 

season and traditional planting date for the location of trial in the year 2018 it 

was found that no treatment was suggested by the disease forecasting system. 

However, with a single treatment when disease was theoretically triggered low 

disease progression was observed across treatments. The disease progress was 

simulated considerably far from the first treatment date and was considered 

insignificant. It is concluded that using a disease forecasting system may 

required no or very limited number of treatments even under environmental 

conditions that would be percepted as “disease conductive” by growers under a 

traditional potato protection program. 
Key words: potato, late blight, silicon, BLITECAST, disease forecasting 

 

Introduction 
Traditionally late blight of potato caused by the 

Oomycetous organism Phytophthora infestans 

(Mont.) de Bary is controlled chemically by 

periodic spray of specific fungicide classes 

efficient against the causal organism. This 

mailto:besim.idrizi@hotmail.com
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practice has several outcomes, the most 

conspicuous ones being variable control, 

increased production cost, resistance build-up 

and environmental pollution. The most crucial 

aspect of managing late blight is fungicide 

application timing, fungicide use efficacy and 

use of resistant cultivars when available.  

It is generally accepted that preventative spray 

programs starting when conditions are 

favorable for disease development and 

continuing as periodical sprays every 5-10 

days depending on the environmental 

conditions offers the most secure strategy of 

chemical control However, since weather 

conditions and planting dates may vary 

considerably across locations, it is not 

surprisingly that waste of fungicides or late 

control that leads to failure challenges potato 

growers in both developed and developing 

countries.  

To improve fungicide efficacy in crop 

protection balanced plant growth is a key 

factor within the good agricultural practices 

considerations. In this respect Silicon (Si) and 

Calcium (Ca) nutrition may offer healthier 

plant growth and can alleviate biotic and 

abiotic diseases in different plant-pathogen 

combinations (BELANGER et al., 1995; 

EPSTEIN, 1999; Seifu, 2017).  

In the present study the disease forecasting 

system BLITECAST (Krause et al 1975) with 

data collected from a field weather station to 

time the application of conventional and bio-

fungicides based on Silicion (Si) and Calcium 

(Ca) was used in order to determine the need 

for spraying under local conditions of a potato 

growing area in Macedonia.  

 

Materials and methods 

Location 

The trial was setup in Macedonia, in the village 

Qosioll (Tetovo) with location coordinates: 

42°00’21.02” N, 20°59’51.85” E and latitude 

694m.    

Plant material and experimental design 

For the purpose of this study cv. Margarita 

(AgroPlant, the Netherlands) a widely grown 

potato cultivar in the region of Tetovo was 

chosen to represent as much as possible the 

potential of the hereto laid out management 

strategies on the late blight epidemics. A 

randomized block design with four replicates 

and four treatments was set up. The treatments 

were: 

 T1 – control,  

T2 – Silicon (Si) + Calcium (Ca) (the bio-

fungicide Barrier
®
 SC) (Cosmocel SA, 

Mexico),  

T3 – conventional fungicides (including the 

following formulaitons: mancozeb, 

mefenoxam + mancozeb, fenamidone + 

cymoxanil) and  

T4 – mixture of Si+Ca with the conventional 

fungicide formulations.  

Spray program 

The T3 treatment was assumed to start with 

mancozeb as the first spray immediately after 

the diseases forecasting indicates that blight is 

triggered. In case of successive sprays were 

needed the second spray was assumed to be 

fenamidone+cymoxanil and the third 

mefenoxam+mancozeb. In case a fourth and a 

fifth spray was needed the fourth was going to 

be fenamidone+cymoxanil and the fifth 

mefenoxam+mancozeb. The T4 was going to 

be a mixture of Si+Ca with any of the T3 spray 

formulations in the same order indicated for 

this treatment.  

Disease forecasting and evaluation 

For monitoring weather conditions favorable 

for disease development a plant disease station 

with sensors for air temperature, air relative 

humidity and rainfall quantification (Spectrum 

Technologies Inc, USA) was optimized and 

located in the center of the experimental block.  

The sensor parameters were:  

- Micro station with air temperature and 

relative humidity measurements capacity: 

operating temperature range -20 to +60°C with 

accuracy: +/- 0.6°C at the range -20 to +50°C, 

relative humidity measurement 0 – 100% with 

accuracy +/- 3% at 25°C and the range 10 to 

90%, out of this range 5%.  

- Tipping bucket rain collector: resolution 

0.25mm, +/- 2% at 50mm rainfall per hour.  

The modeling of disease onset and progress is 

based on collecting data of temperature, 
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relative humidity and rainfall with the software 

Spec 9 Pro (Potato Alert Package, Spectrum 

Technologies Inc, USA) based on the 

BLITECAST model (Krause et al. 1975) to 

predict disease onset and progress.  

Disease monitoring was based on weekly 

observations of the plants for blight symptoms 

on the leaves and stems. The disease severity 

was measured based on the area under disease 

progress curve (AUDPC) using the following 

evaluation system (Priou et al. 2005):  

-  Class 1: No disease 

-  Class 2: 1-25% of individual plants diseased 

-  Class 3: 26-50% of individual plants diseased 

-  Class 4: 51-75% of individual plants diseased 

-  Class 5: 76-100% of individual plants 

diseased 

The following formula was used to calculate 

the AUDPC parameter:  

 

          

      

where: n: number of evaluations 

             t: time of disease evaluation 

             x: AUDPC at the time of evaluation 

Every mini plot (single replication) had four 

rows with 18 plants in each row, making in 

total 72 plants. Therefore a single treatment 

with four replications had 288 plants. The 

whole mini plot with the 288 plants was 

treated, but for the disease severity evaluation 

purpose the side rows were not counted, 

leaving only two middle rows as active rows. 

Also four plants from both terminal ends of 

each middle row were eliminated. Hence, 10 

plants per each row was counted for, making a 

total of 20 plants per replication or 80 plants 

per each treatment with four replications.  

 

Results and discussion 

The planting date in year 2018 was 19 of April, 

which fairly represented the peak of the 

planning period for the region of Tetovo in 

Macedonia. Due to frequent rains in May and 

June 2018 no watering was applied. The 

sensors for monitoring disease onset and 

progression were activated on 5
th
 of May 2018, 

when green rows were clearly visible above the 

soil level. Blight was triggered on 28
th
 of May 

but no spray was suggested by the software in 

the consecutive days. However, due to short 

but frequent rains following 7
th
 of June one 

spray was done according to the treatments 

mentioned above under materials and methods. 

No other sprays were suggested by the 

software until the trial was ready for harvest. 

Therefore, the treatment effect was evaluated 

by means of AUDPC based on a single 

treatment. The last date of disease severity 

evaluation was on 20
th
 of July 2018.  

Disease progression and severity 

There was a very light disease progress in the 

prevailing weather conditions of the Spring – 

Summer 2018 in the trial location (Fig. 1) at 

the village Qosioll in Tetovo (Macedonia). The 

disease severity did not reach the score 2 and 

was similar across treatments leaving no room 

to evaluate the treatment effect (Fig. 2). The 

results clearly indicate that also under mixed 

weather conditions with rains and sunny days 

or sunny hours within a day, which would 

normally be perceived as late blight conductive 

conditions by growers, the disease monitoring 

with a disease station and simulation by the 

corresponding software may lead to no or 

minimum treatments with fungicides. The 

results also showed that with a simple setup of 

a disease station and using existing models and 

software late blight fungicide application 

timing can be managed at secure level. No 

spray for late blight control was also suggested 

by the software in a previous study with late 

planning date and dry summer days (Idrizi and 

coworkers 2016, personal communication).  

It is therefore suggested that late blight trials 

based on fungicide and bio-fungicide 

application timings to continue in the same 

location based on early/traditional planting 

dates to allow for the accumulation of disease 

conductive weather parameters in order to 

evaluate the efficacy of bio-fungicides alone or 

mixed with conventional fungicides versus 

application of conventional

n

i

iii ttixxAUDPC
1

11 )(2/
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Figure 1. Disease progress curves 

of potato late blight according to 

different treatments based on five 

evaluation points (E1-5). 

Treatments were: T1 – control, T2 – 

Si+Ca, T3 – conventional 

fungicides, T4 – mix of Si+Ca and 

conventional fungicides. Data are 

mean values of 80 individual plants 

per treatment.  

 

 

 

Figure 2. AUDPC (area under 

disease progress curves) values 

showing late blight disease severity 

as effected by each treatment. 

Treatments were: T1 – control, T2 – 

Si+Ca, T3 – conventional 

fungicides, T4 – mix of Si+Ca and 

conventional fungicides. Data are 

mean values of AUDPC of four 

replications per each treatment.  

 

 

fungicides alone. It is hypothesized that bio-

fungicides with Silicon basis and Calcium 

fertilizers promote plant health and increase 

mechanical and biochemical resistance of 

potato to diseases Messenger et al. 2000; Ma et 

al. 2001; Sadikaj and Wydra, 2008; Seifu, 

2017) and therefore may be a tool toward 

integrated management of potato late blight 

with potentially positive results under certain 

geographical locations. 
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Abstract 

The purpose of this article is to briefly present some views and comments about 

the unparalleled value of nature known as the term "biodiversity", which means 

the diverse existence of genes with their innumerable combinations during 

synthesis and the evolution of creatures as components of ecosystems on our 

planet, putting in motion security with all its forms for a sustainable development 

in all its natural, socio-economic and vital aspects. Biodiversity is the gift of the 

highest value of nature, is the basis of life and the foundation of sustainable 

development. Biodiversity is the largest and most essential asset to building life 

from all living things, so it must be protected and defended endlessly in space and 

continously  time.The man with his whole activity has made it possible to satisfy 

his needs with all kinds and materials that he needs during the course of life. From 

the biodiversity, man receives and meets about 80% of his needs, while providing 

about 40% of the loans for the economy. Biodiversity is a source of food, raw 

materials for construction, textile materials, medicines and raw materials for 

research laboratories, etc. The quality of life and well-being are directly or 

indirectly dependended on biodiversity. It should therefore be understood that the 

loss of biodiversity or damage to its ecosystems will have dramatic consequences 

for humanity as a whole and for the peoples in particular. 
Key words: Existence, genes, combinations, creatures, ecosistems 

 

Mjedisi dhe biodiversiteti per siguri dhe zhvillim te qendrueshem 
 

Abstrakt 

Qëllimi i këtij artikulli është që shkurtimisht me disa shtjellime dhe komente të njihet 

opinioni për nje vlerë të pakrahasueshme të natyrës qe njihet me termin “Biodiversiteti”, i 

cili  nënkupton egzistencen e larmishme të  gjeneve me kombinacionet e tyre te 

panumurta të sintetizuara ne egzistencen dhe evolimin e gjallesave si komponente 

perberes të ekosistemeve në planetin tone, duke vene ne levizje sigurine me të gjitha 

format e saj per nje zhvillim te qendrushem ne te gjitha aspektet e tij natyror, social-

ekonomike dhe jetesore. Biodiversiteti është dhurata apo vlera më e lartë e natyrës, është 

baza e jetës dhe themeli i zhvillimit të qëndrueshëm. Biodiversiteti është pasuria me e 

madhe dhe me thelbësore për ndërtimin e jetës per te gjithe gjallesat, prandaj ai duhet 

rruajtur dhe mbrojtur pafundesisht ne hapsire dhe ne kohe. 

mailto:velifatos@yahoo.com
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Njeriu me aktivitetin e vet agro-bujqesor  ka mundësuar plotësimin e nevojave të tij me te 

gjitha llojet dhe lendet materjale që i nevojiten gjate kursit jetesor. Nga biodiversiteti 

njeriu merr dhe plotëson rreth 80% e nevojave të tij, nderkohe qe siguron  rreth 40%  te 

lendeve per ekonomine globale. Biodiversiteti është burim i ushqimit, i lëndëve të para 

per ndërtim, i lëndëve të tekstilit, i ilaçeve si dhe  lëndëve të para për laboratorët 

kerkimore etj. Cilësia e jetës dhe mirëqenia janë të varura direkt ose indirekt nga 

biodiversiteti. Prandaj duhet të kuptohet se humbja e biodiversitetit ose dëmtimi i 

ekosistemeve ka pasoja dramatike për njerëzimin ne tërësi dhe popujt në veçanti. 

Fjalet kyç: Ekzistenca, gjenet, kombinimet, gjallesave, ekosistemet 

 

Introduction 

Security is the recognition and perception of 

state and social threats to the people and their 

living habitats. The safeguards against these 

threats must include policies and laws or rules 

that it implements. The policy guides the 

actions by which the required results are to be 

achieved, while the laws must stop the actions 

or conduct in contravention of the necessity of 

life. As such, the policy defines the guiding 

plans for the actions that will come on the basis 

of the decisions and instructions of the 

executive.  

National security today includes not only 

military dimensions but includes economic 

security, energy security, environmental 

security, food security, cybernitic security. 

Similarly, security components should include 

security against acts by violent non-state 

actors, narcotics groups and the effects of 

natural disasters (Danaj, 2018). With regard to 

national security and sustainable development, 

the main objectives should be: 

    a. Preventing environmental degradation and 

limiting the consequences of climate changes, 

effectively managing habitats of biological 

resources such as water basins, agricultural and 

forest areas, integrated urban waste 

management, etc. insisting and seeking for 

cooperation with social components or civil 

society to raise public awareness in favor of 

conservation of habitats, ecosystems and in 

general preservation of the environment. 

    b. Ensuring food safety by implementing 

integrated management of the above-

mentioned factors, which include control over 

cultivations, products and marketing of 

agricultural and livestock products, while 

respecting EU protocols and standards. 

Problem tratment 

Policies, strategies and programs aiming at 

environmental protection and sustainable 

development should be developed by taking in 

consideration natural resources and 

conservation of the environment, biodiversity, 

agricultural species in cultivation, forests and 

pastures, salt and sweet waters for the 

preservation of useful water fauna,  to provide 

a better living standard. 

For the achievement of objectives in the field 

of Environment and Security, the absorption of 

funds should be realized through projects 

funded from abroad or from those of the state 

budget for the improvement of living standards 

and the increase of national security. Thus, 

drafting and pursuing policies, preparing legal 

and sub legal acts, proposing and drafting 

strategies and action plans for the protection 

and management of the agricultural and 

forestry environment, waters and basins, 

should be in the function of development 

sustainable, to improve the level of life and to 

realize the country's integration into the 

European Union. 

Programs, for air conservation and security, for 

land conservation and clean water from 

pollution with different origins, raising the 

highest health care culture, protecting 

ecosystems, adapting to climate change, aim at 

achieving some sustainable development 

objectives, both for generations of today and 

for those who will come in the future (World 

Commission, 1987), referring to: 

1. Sustainable development concept that 

concerns conservation, maintenance and 

enhancement of environmental resources, 

genetic, socio-economic resources, in such a 
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way as to meet emergency population needs, 

without prejudice to future needs. 

2. Principles of sustainable development 

that stand in the respect of human rights to a 

healthy and productive life, in harmony with 

nature and with each other. This would mean 

that sustainable development should not 

undermine the needs of socio-economic 

development and environmental protection for 

continuing generations. (Lushaj, 2013). 

States with their governments have the right to 

exploit resources, but without causing damage 

or pollution to the environment, beyond the 

geographic extent / boundaries and their socio-

economic activity. For this reason, they draft 

national and international laws to be 

compensated for damages from the pollution 

accumulated from decomposing activities 

occurring in areas beyond their borders. States 

or governments should use preventive methods 

for protection of the environment, eco-habitats 

and biological resources when there are threats 

of serious and irreversible damages or 

pollutions, which result in environmental 

degradation and life insecurity. Sustainability 

categories according to the Rio de Zhanerio 

Declaration on Environment and Development, 

1992 are three:  

  1. Sustainability of the environment, which 

requires natural capital to remain untouched. 

That will to say that the source and the relevant 

functions of the environmental components 

should not be degraded. Therefore, the use and 

use of renewable resources should not exceed 

the rate at which they are renewable and the 

absorption capacity of the environment to 

assimilate the waste should not be exceeded. 

Moreover, the use and use of smart renewable 

resources is necessary to be minimized and 

should not go unobserved for the minimum 

strategic levels. 

  2. Social sustainability, which seeks to 

maintain the harmony of society and the 

abilities of her to turn to work towards 

common goals. Individual needs, such as those 

for health and wellbeing, food, shelter, 

education and cultural expression are necessary 

to fulfill. 

  3. Economic sustainability, which is when 

development takes place, moves towards social 

and environmental sustainability, and is 

financially feasible. 

An environmentally sustainable system must 

maintain a stableresource base, avoiding over-

exploitation of renewable resource systems 

orenvironmental sink functions, and depleting 

non-renewable resources only to the extentthat 

investment is made in adequate substitutes. 

This includes maintenance ofbiodiversity, 

atmospheric stability, and other ecosystem 

functions not ordinarily classed as economic 

resources. 

The importance of the ecological perspective is 

increasingly evident, as more of the critical 

problems facing humanity arise from failures 

of ecological resilience. The resurgence of 

diseases due to the development of antibiotic 

resistance, the disruption of ecosystems by 

introduced species, the formation of “dead 

zones” in coastal waters, and the multiple 

ecological threats related to climate change and 

increased climate volatility, all testify to the 

impacts of expanding human economic activity 

(Harris, M. 2000). 

States should cooperate to preserve and protect 

the integrity of the Earth's ecosystem. 

Developed countries need to accept the 

responsibilities they have to maintain for 

sustainable development in respect and 

compliance with the Rio de Zhanerio 

Declaration on Environment and Development, 

underlining security objectives for sustainable 

development and more specifically: 

     a. Ensuring economic development, 

     b. Ensuring social equality and justice, 

     c.Ensure effective environmental 

protection. 

Although these three objectives can be 

achieved in harmony, they are often found in 

conflict with each other in many countries, 

including Albania. During the second half of 

the 20th century, economic development was 

for a better standard of living, but it should be 
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mentioned that the environment was polluted 

and damaged. We are now at a time ëwhen 

consuming more resources than ever, and 

directly or indirectly affecting the pollution or 

damage of productive land with contamination 

from toxic chemicals and other degrading 

substances in these habitats. 

Today, society has come to realize that it can 

not live in an unhealthy environment or with a 

poor economy and worse in terms of 

environmental degradation. Therefore, 

economic growth will be the basis for human 

development, but it should change and become 

less destructive to the environment. The 

challenge of sustainable development is to put 

this hypothesis into practice by changing our 

path from unsustainable to the more stable one. 

The goal of sustainable development is to 

balance the economic level of the country with 

environmental and social needs, bringing 

prosperity for now and future generations. 

Sustainable development consists of long-term 

plans for integrated development and growth 

of healthy communities in a clean environment 

(Ruci, 2011),  addressing economicand, 

environmental and  social issues together, 

avoiding the consumption of major natural 

resources. 

Sustainable development encourages us to 

maintain and improve the basis of all 

resources, gradually changing the ways in 

which the development and use of technologies 

delivers results. All countries must be helped 

to meet their essencial existencial basic needs, 

such as employment, food, energy, water, etc. 

To this aim, the objectives of sustainable 

development must be distinguished  in those of 

a national character and of an operational 

character. 

The national objectives of sustainable 
development are the protection and 

preservation of biodiversity and ecosystem 

services in Albania. Millennium Assessment 

assesses biodiversity and many ecosystem 

services it provides as a key factor of basic and 

determinant instruments for human well-being. 

The loss of biodiversity and the deterioration 

of the ecosystem will directly lead to the 

deterioration of human health, food 

inadequacy, rising poverty, lending margins 

(materials), and the deterioration of social-

economic relations.  

Therefore, strengthening environmental 

policies, enforcing ecosystem conservation and 

implementing national projects for their re-

evaluation and restoration should be a matter 

of priority. Appropriate measures include 

active involvement and cooperation of many 

factors that the government they, the 

environment and tourism, land management 

departments in counties and municipalities, 

environmental NGOs; universities and research 

institutions; legalization and property 

management, various implementing sectors 

(agriculture, aquaculture, forestry, hunting, 

National Food Autority, (NFA), tourism and to 

the landowners. 

The operational objectives of development 
have to do with agricultural, pastoral and 

forestry areas, water reservoirs, and areas of 

particular importance for biodiversity, 

whichshould be objectives to be protected. 

Protected areas offer the greatest benefits to 

biodiversity conservation, sustainable 

development and living security population 

both at local as well as at national level and 

beyond. The biodiversity they advocate offers 

an immense amount of raw materials and basic 

goods or services essential for social welfare. 

On the other hand, they protect the natural 

resources and priority areas of special 

importance where the native population is 

supported and not such. 

So far the network of protected areas covering 

16.61% of the country, represents important 

ecological systems and objectives and should 

go up to 17%, in line with this international 

commitments. This trend is an ambitious but 

realistic target for Albania. In order to protect 

cultivated species and varieties and wild 

species associated with them, it will be 

necessary to establish a protective system 

outside protected areas that will be improved 

with an integrated land-use planning and land 

use plan. Although not applied to date, it is 

very important to promote biodiversity 

protection. 

Implementation of an integrated strategy for  
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ex-situ conservation of biodiversity and 

indigenous collections Albanian orrigjine that 

are created by genotypes with local orrigjine 

represented by: 

  a) Primary local materials, or populations and 

ecotypes created, preserved and used through 

generations of the Albanian people; 

  b) genetic materials introduced from abroad; 

  c) the spontaneous flora of the country that 

has been identified, collected and stored by the 

genetic bank, etc. 

Biodiversity conservation depends on a diverse 

collaboration of people and organizations, 

including land owners, visitors to protected 

areas, government agencies and non-

governmental organizations (NGOs), 

businesses and industries, scientists and 

community-based groups. success depending  

of co-operation and cultivating a sense of 

responsibility for the environment, as it 

requires the strategic use of education, public 

awareness and participation, since in the 

opposite case any neglect or negation of this 

fundamental right of existence would amount 

to shock or even a lot of life security, 

expressed in the variety of its existencial 

forms. 

At least 6 percent of coastal and marine areas, 

especially areas of particular importance for 

biodiversity and ecosystem services, should be 

protected. According to the UNDP report on 

"Protected Areas, Assessment of Maritime 

Biodiversity Gaps and Legislation in Albania" 

UNDP 2010, more than one third of the 

Adriatic coastline in Albania is eroding. 

Increasing migration in coastal areas has 

resulted in uncontrolled use of coastal and 

marine resources. Other threats include 

overcrowding, illegal picking of crustaceans, 

uncontrolled hunting of migratory birds, land 

mining, plans for drilling and potential oil 

exploitation along the coast, invasive species 

and pollution of seabed and coastal waters, 

particularly in the lagoon. (Lushaj 2013) 

Therefore it is required the formulation and 

implementation of an integrated strategy for 

the conservation of ex-situ and in-situ 

biodiversity and Albanian collections, which 

are created with genetic material, represented 

by: 

 a) local growers, populations and ecotypes 

that are created, stored and used through 

generations of the Albanian people; 

 b) introduction of genetic material;  

 c) locally generated lines and cultivations, 

  d) spontaneous flora of the site that has been 

identified, collected and preserved by 

germplasm institutions, biological material 

breeders, agronomists, etc.  

The Genetic Bank of Albania, created since 

1998, conserves in-situ about 4500 accesses of 

native Albanian plants; in herbs, vegetables, 

fruit-crops, vines, olive trees, medicinal plants. 

Storage takes place in refrigerators at -18 

degrees Celsius. Even after 40 years, the seeds 

can be planted and grown on the ground as if 

they were new seeds. Unfortunately, many of 

our autochthonous plants are no longer in 

Albania. The Germans were the first to receive 

native seeds from Albania during World War 

II, which are stored in genetic banks in 

Germany. But Albanian autochthonous seeds 

are also stored in other places as in Vavillove 

genetic bank in St. Petersburg. etc. (Jani, S., 

2016). 

Preserving biodiversity depends on the 

cooperation of a wide variety of people and 

organizations whose actions somehow affect 

biodiversity. These include land owners, 

visitors to protected areas, government 

agencies and non-governmental organizations 

(NGOs), businesses and industries, scientists, 

and community-based groups. Achievement is 

about cooperating and cultivating a sense of 

responsibility for the environment, requires the 

strategic use of communication, education, 

public awareness and participation. 

Communication, Education and Public 

Consciousness (CEPC) are important 

instruments for the conservation and 

sustainable use of biodiversity. 

Conserving biodiversity is our moral obligation 

to give off to the offspring an equally rich 

environment that we have inherited from our 
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ancestors since every living being has the right 

to live, just as the man himself; living beings 

that have lived and evolved in thousands of 

millions of years may disappear very quickly 

but can not be recreated again. Many plant 

species have extraordinary health values, so 

their disappearance means the disappearance of 

this value. Natural biological processes are the 

best regulators of preserving the clean 

environment and everywhere life. 

Biodiversity and nature diversity presents high 

potential for tourism development and 

resuscitation of a country, meaning that a 

country's economic development can be 

ensured through the preservation and 

sustainable use of natural and biological assets 

and above all, by itself the life of humanity on 

earth is dependent on biodiversity and its 

exploitation. 

Albania is characterized by a wealth of land 

and marine ecosystems and habitats of various 

flora and fauna species, defined in an area of 

28,748 square miles. Most of the country's 

ecosystems are mainly of Mediterranean 

character, meaning the center and the south of 

the country, while those dense and visible 

alpine junctions in the very northeast of the 

country. In addition to the diversity of 

topography and climate, Albania's direct 

proximity to the Mediterranean Sea and the 

important location within the European 

continent have created favorable conditions for 

the appearance of a large group of flora and 

fauna of immense quality which, a country that 

will be recognized as an important hotspot of 

biodiversity on the continent. ë4] The quantity 

of globally threatened fauna species in Albania 

is high with an integral part of more than 181 

species, ranking seventh in the Mediterranean 

basin. 

According to Ismaili, H. Olive trees in 

Albania, located on the eastern Mediterranean 

coast, are considered as an important point of 

biological diversity. Referring to Zhukovsk 

and Bahtjeev, our country is included in the 

seventh Mediterranean climate center, based 

on the origins and formation of cultivated 

plants. Finally, the Albanian flora is 

genetically linked to the Euro-Asian flora of 

the Eastern and Western Mediterranean. For 20 

years in Albania have tried to explore, 

characterize and evaluate existing biodiversity. 

These types of research that had originated 

since 1985 at the Olive Tree Institute have 

been undertaken to prevent genetic erosion in 

the Olea family. 

Considering spontaneous expansion of 

oleaginous plants over the age of 20 centuries, 

diversity of varieties, number and use of olive 

trees before 1940, climatic conditions and 

evidence of ancient olive culture the main 

centers of ancient olive trees of the region of 

Tirana as in Preze, Ndroq, Petrele, Linze, 

Kruje  and in the region of Vlora  as in Kanine, 

Bestrove, Narte, Panaja, Trevllazer, Dhermi, 

Himare, Palase, Qeparo, Borsh  (Ismaili, H. 

2008). 

On the other hand the community of Tropoja 

area with limited employment opportunities, 

with very limited land area per capita, where 

the main source of income is provided by 

natural resources of biodiversity and livestock 

income, a significant portion of annual 

revenues provides by chestnuts. With the 

income he has accumulated, he has provided 

the bread and the meals of the year, has faced 

the education of their children. All the rural 

families consume about three months of the 

fruits of this wonderful tree. Chestnut is the 

only natural source that provides an economic 

balance for farm families with few survivors. 

The community of this area has linked life to 

this tree. Residents of this area started their life 

in the cradle built with chestnut board, lived in 

a house built, covered and furnished with 

chestnut wood, have been fed all the time with 

its fruits, warmed with its tree , have tasted the 

pleasant aroma that this tree donates at the time 

of flowering, as well as the attraction and 

beauties of the natural landscape that it 

donates. Residents of this community end up in 

a tomb covered with chestnut planks. 

The Chestnut ecosystem of Tropoja is made up 

of European sweet chestnut cultivars, Castanea 

sativa, with tall, majestic trees, with a height of 

over 25 m, but able to reach an even greater 

height of up to 30 m, 6-8 m in the perimeter; 

has a very powerful, but deeply-rooted, deep-
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rooted system from its side-and-branched roots 

that explore deep soil. Chestnut trees with 

seeds originate in cages, have a giant trunk and 

a magnificent crown. 

 

Conclusions and recomandations 

The dangers of life security grow with 

increasing demands for natural and biological 

resources that are fundamental to people's 

lives. The direct link between the lack of 

primary sources of resources, their 

preservation and national security is more 

evident. For this reason nature's protection is 

far more than a priority for those who live and 

love nature. 

Continued attention and support to government 

resource conservation programs, university 

research and research institutions are crucial to 

avoid growing threats from of primary 

resources. 

Pressures on nature, demolition and 

irresponsible shares have never been greater 

and  higher. Therefore, the protection of nature 

assets is of strategic importance to our 

economy, national security and our well-being. 

National security shold refer to the security of 

state  components, including here citizens, the 

economy and its institutions, institutions with 

good governance, and shold be considered a 

priority task of any government. 

Ecological safety, also known as 

environmental safety, must refer to the 

integrity of ecosystems and biosphere, 

especially with regards of a variety of forms of 

life, including also human life.  

Ecosystem degradation, including high-

erosion, deforestation, loss of biodiversity and 

climate change, may affect economic security 

and may precipitate massive migration, leading 

to increased pressure on different sources 

elsewhere. 

For this reason Ecosystem Security must 

attract greater government attention, because 

the impact of ecological damage of humans 

may be increased inimaginabily in the future.  
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Abstract 

Rural area has a larger geographical extension; it is characterized by dominant 

natural qualities, therefore it is the one territory where most of protected areas are 

situated. The ongoing need for agricultural areas apart from having changed the 

natural system for centuries already continues to show such tendencies even now. 

Establishing a balanced development between economic and protection activities, 

makes up for a difficult task not only in the protected areas but wider even. 

Protected areas should not be considered as isolated from development, so as 

protection of biodiversity and natural systems should not be confined only inside 

them. Agricultural sector has a great responsibility in including the policies for 

land use and environment and landscape protection. It would support the creation 

of regular relation among areas declared as protected and the other part dedicated 

to development, whose synergy would influence the sustainable regional 

development. One of the main sources in generating incomes in the protected 

areas is tourism, which has certain responsibilities when it is developed inside 

them. The purpose of this paper is to evaluate the preparation of protected areas in 

Korca Region for developing tourism and identify the links between them and 

rural communities for supporting the sustainable development of their economy 

and life. In some areas tourism has affected the protection of resources, but its 

application requires special attention. In those areas where there are rural 

settlements, ecotourism might be entwined with rural tourism or obtain the 

features of community-based tourism. Therefore, there is no need for additional 

accommodation structures, the value of first economy sector’s local products is 

increased and motivations for the rural and regional development are created.  

Key words: protected areas, rural communities, sustainable tourism, rural 

tourism, regional development.  
 

Introduction 

The majority of protected areas are situated in 

rural areas by taking a considerable part. Some 

of them have fundamentally natural features 

without inhabited areas, whereas the others 

include rural and rarely urban settlements. 

Rural area is also a place of social conflicts and 

economic competition among activities such 

agriculture, industry, tourism, services (Laçi, 

2014). On the other hand however, this is the 
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area where overlaps or contradictions happen 

between natural protection, agriculture or 

tourism development inside or outside the 

protected areas. Since the first moments of 

their creation, the main purpose of protected 

areas was protection and conservation of 

biodiversity values. The first restriction for 

local inhabitants when their habitat was 

involved in protection was the limitation of the 

use of resources. After 1992 when the concept 

of sustainable development was widely 

discussed it was considered that protected 

areas, could serve to sustainable development 

pattern (Vasilijević et al., 2015). Out of 9214 

sites in 1962, the number grew to 209 000 sites 

in 2014 which were spread in 193 countries 

with an area estimated by 32 million km
2 

(Deguignet et al., 2014). Besides the increasing 

number, new developments changed and even 

the concept and the objectives. In 2008 IUCN 

adapted a new definition (given by Dudley), 

according to which the protected areas 

represent a clear geographical space, 

dedicated and managed through legal means 

and other effective ways, in order to achieve 

the long-term conservation of nature as related 

to ecosystems services and cultural values. 

Over the last two decades, despite the role 

played in conservation and educational pattern, 

they are gaining a new function about the 

ecosystem services and cultural values – two 

such elements which create direct relations 

with the population that lives within or in their 

vicinity.  

According to Hamer, Protected Landscapes 

and Biosphere Reserves are the most suitable 

types for such approach. No other category 

represents better the advancement of European 

policies concerning protection-use-

development ratio as protected landscapes 

(Hammer 2007). This area accepts human 

activities inside of it and the definition itself 

considers the preservation of human-

environment interaction in their traditional 

form as an objective of their management. 

Biosphere Reserves are “terrestrial and sea 

ecosystems or a combination of them in the 

framework of UNESCO Program – Man and 

Biosphere (Unesco 1996). They aim to balance 

the preservation of biodiversity with the 

sustainable development through sustainable 

use of natural resources. The evolution of 

management objectives of Biosphere Reserves 

towards the sustainable development reflects 

clearly the change of the preservation concept 

without human interfering to the concept that 

incorporates the human needs for use of 

resources (Hammer 2007). Within the 

transitory area there are places that are not 

protected but are destined to be developed. 

MAB Program in Biosphere Reserves follows 

the principle of "valorize to protect" (Zimmer, 

Grassmann et al.,1996). Neither national Parks 

nor Managed Reserves exclude the human 

interference and use of resources. According to 

Hammer, all categories of protected areas are 

related to human, even the natural strict 

reserves where only research and monitoring is 

allowed. (Hammer 2007).  

 

Role of protected areas in rural and 

regional economy  

More and more evident is becoming the 

approach for incorporating the protected areas 

in the regional development. This perspective 

can be seen mainly at rural peripheral areas in 

Europe which show many problems and 

economic and social disparities (Mose 2007). 

Such approach is possible to be implemented 

only within the sustainable development 

frame. It is increasingly broadly accepted that 

coordinating conservation and the utilization 

of nature is advantageous for both 

conservation and regional development. 

Protected areas are supposed to provide 

important impulses for regional development, 

for example in tourism, in the marketing of 

regional products and in general in the 

development of innovative regional products 

and services (Hammer 2007). These activities 

cause positive social and cultural effects by 

reducing migration in rural areas, increasing 

employment and diversifying the rural 

economy within the regions. Therefore, the 

social dimension establishes the relation 

between the ecological dimension and 

economic dimension of the sustainable 

development.  
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Tourism plays an important role in the 

economic dimension. Historically, the early 

protected areas were those selected by the 

population itself for recreation purposes, relax 

and fresh air. The economic and social effects 

of tourism are already known and accepted. 

According to UNWTO – United Nations 

Agency for tourism, visiting the protected 

areas is considered as an increasing tendency 

of active tourism even in the future. The 

number of tourists in protected areas in 

Albania in 2016 was 3.3% higher than a year 

previous and for the first time the number of 

domestic tourists was higher than the 

foreigners. (AKZM, 2017). This shows that in 

Albania too exists the same tendency as 

abroad in recreationally use of the protected 

areas. In the same time, the protected areas, 

which present ecological, social-cultural and 

economic values, are becoming more 

concerned in the role of tourism in supporting 

the preservation of resources (Dollma 2013). 

Biodiversity Convent and Ramsar Convent 

consider tourism as a way for development by 

evaluating the cultural and aesthetical heritage 

of a protected area.  

Aside from the positive aspects, tourism has 

been often mentioned for its negative effects if 

it is not sustainable. Some scholars hold as 

responsible the tourist flows over the damages 

on natural resources. Others argue that 

tourism based on nature has brought positive 

effects on environment by turning into a 

promoter in nature protection, so as to 

preserve the values for tourist activities 

(Bakiu, 2011). However, it is clear that 

tourism in protected areas has its own 

specifics. And meanwhile it grows, planning 

and management of protected areas should get 

a greater attention in order to preserve the 

ecological and cultural sustainability (Eagels 

et al., 2001).  

Besides of the most effective activity in 

generating incomes within protected areas, 

tourism in considered to be like the engine for 

regional and rural development. Actors on 

regional and local levels are more interested 

about socio-economic advantages coming from 

the protected areas. The LEADER initiative on 

European level related to rural development 

encouraged the local actors towards an 

inclusive approach for developing the potential 

on regional level. In many European countries, 

such initiative or IPA-INTERREG programs 

have been successful in developing the 

potentials of protected areas with positive 

effects in preserving the heritage as well as the 

live quality of inhabitants. LEADER, as a rural 

development initiative had a great success and 

acceptance in the Spanish regions (Voth, 

2007). Cooperation among the Local 

Government and protected areas has been 

successful when 65 municipalities with 

territory inside a national park founded an 

association. In Albania, the LEADER initiative 

and local action groups LAG are in their first 

steps of creation and operation, but they could 

be estimated by perspective in such aspect.  

The large protected areas which include 

habitats within them have large potentials in 

affecting the regional and rural development. 

Areas with no inhabitants could affect socio-

economically the inhabited areas around them, 

but above all the relation among all the areas 

and actors within the region remains essential. 

Of course, it not a simple process to 

incorporate them into regional development 

plans. Besides the careful planning, this 

process requires serious involvement in 

fulfilling the legal framework where there is 

needed and in operating the managing and 

governing structures.  

How prepared are the protected areas in Korca 

Region for serving as regional development 

instruments? How available is the tourist 

infrastructure and necessary links for 

developing a sustainable tourism and provide 

economic advantages? Related to this 

discussion, some of them are being studied and 

are evaluated in relation to opportunities and 

preparation of infrastructure in tourism 

development and the actual effects of this 

activity.  
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Materials and methods 

Korca Region has a variety of protected areas 

which are important from local to international 

levels; some of which are selected for being 

studied.  

Prespa National Park with an area of 27 750 

ha, proclaimed in 1999, is fully situated in 

Pustec Municipality (9 villages) and three 

villages in Devolli Municipality, whose 

population estimates about 5000 inhabitants 

and density 20 inhabitants/km
2
 (Management 

Plan, 2013).  

Drenova Fir National Park with an area of 

1380 ha is situated on the western slope of 

Morava Mountain and there are no inhabitants; 

it is located in Korca Municipality (ADZM, 

Korçë 2015).  

Maliq Mixed Forest with an area of 45 ha is 

situated near Drithas village in Maliq 

Municipality. It is state owned and located in 

820 m above the sea level. It represents 

remains of the early forest which covered the 

northern wetland part of Korca plain (Qiriazi, 

2006). Before having the “natural monument” 

status, it was “hunting reservation”, known for 

pheasants and visited by the local population. 

Pogradec Protected Landscape proclaimed in 

1999 with an area of 27 323 ha. In spite of 

Pogradec town, the rest is rural area.  

Krastafillak Natural Managed Reservation, 

part of Maliq Municipality and Cangonj 

natural managed reservation in Devolli 

Municipality, with an area of 250 ha each, with 

no inhabitants in them, are proclaimed 

protected in 1977 (Avxhi et al., 2015).  

Ohrid-Prespa Cross-border Biosphere 

Reservation with total area of 446 244.52 ha, 

(386 915.21 ha land and 59 329.31 ha water); a 

population of 454 269 inhabitants includes the 

above mentioned areas within. In its strict 

areas, the population is almost inexistent, 

whereas the density is increased in buffering 

and transitory parts, mainly the urban ones 

(Ohrid, Struga, Resen, Bitola, Pogradec and 

Korca). The majority of the territory is rural 

and presents a lower density of population. The 

Albanian part is stretched into 5 municipalities 

(Mici, 2017).   

Not only in protected areas, but each region 

which claims to develop tourism should have 

an initial level infrastructure which should 

support the first tourist activities. Parks should 

have info points, paths and movement 

opportunities, food, accommodation and 

recreation, squares, water and waste 

management (Eagels, 2002). Paths should 

target the most valuable objects of natural 

heritage and should be adopted by soft 

infrastructure. One of the methodologies used 

for evaluating the effectiveness of protected 

areas management is the MEET methodology 

designed by WWF and WB (WWF, WB, 

2007). For purposes of this paper, we have 

selected a few criteria by the MEET 

methodology that are related to essential 

conditions which are necessary for promoting 

the tourist activities such as: preservation 

status, presence of cultural heritage values 

within them, level of tourist infrastructure 

development, level of tourist attendance and 

population advantages. The best practices in 

this aspect show that every park should be 

equipped with the tourism and recreation 

development plan as being the part of its 

management plan (Eagels, 2002). For this 

reason, this element too is included as one of 

the evaluation criteria.  

 

Results and discussions 

On basis of selected indicators above, 

estimations by points are given. The highest 

estimation is given to Pogradec protected 

landscape, Prespa Park and Biosphere Resere 

which convey with them many cultural 

heritage values within them and the situation of 

resource preservation is better. Both areas are 

of importance, even international, and are 

equipped with management plans where 

tourism objectives are determined, but Prespa 

Park has clearer objectives in this aspect. In the 

management plan of Prespa Park paths and 

visitors’ itineraries are determined, part of 

which are marked on site too. Compared to 

Pogradec protected landscape, Prespa Park has 

a more natural character, less habitats and 

population. Soft infrastructure and 

accommodation in inhabitants’ houses is 
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dominant. Because of water quality, Ohrid Lake has a higher attraction for this kind of

Table 1. Evaluation criteria for protected areas 

 Issue Criterion Evaluation 

I  

 

Is there a 

management/tourism plan 

and is it implemented? 

There is no management plan 0 

There is a management plan, no tourism-specific 

and it isn’t implemented yet.  

1 

There is a plan for tourism development within 

the Management Plan and it is partly 

implemented for reasons of funds.  

2 

There is a complete management plan and it is 

being fully implemented.  

3 

II Is there a presence of 

cultural objects and 

values within the area and 

is it used on tourism?  

There is no presence of cultural objects and 

values.  

0 

There are some cultural heritage objects but they 

cannot be used in tourism 

1 

There is material and spiritual cultural heritage 

and is rarely used in tourism.  

2 

Material and spiritual cultural heritage is widely 

used in tourism.  

3 

III Situation of ecological 

and biodiversity values.  

Biodiversity and natural values are damaged.  0 

Some of biodiversity and natural values are 

partly damaged.  

1 

Some of these values are damaged but essential 

values are not affected.  

2 

Ecological, biodiversity and cultural values are 

not affected.  

3 

 

IV 

Infrastructure and tourist 

services 

Area does not have tourist infrastructure 0 

Tourist infrastructure is inappropriate and old.   1 

Infrastructure is good for the actual visitors but 

needs improvement.  

2 

Infrastructure is very good.  3 

V Tourist attendance Area is not visited by tourists 0 

Area visited by few local tourists 1 

Area visited mainly by domestic tourists 2 

Area visited by domestic and foreign tourists. 3 

VI Advantages for the 

population  

(employment, incomes)   

Area does not provide advantages for the local 

community 

0 

Potentials of economic advantages are identified 

but are not applicable.  

1 

There are some advantages from the area for the 

local population.   

2 

There are good advantages for the local 

community generated from the activities 

implemented in the area.  

3 

Source: Adapted by MEET, for the tourist evaluation of protected areas.  
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tourism which is reflected at the number and 

expansion of accommodating facilities. 

However, tourism takes a small and 

unspecified space in the management plan. For 

these reasons, the shore of this lake is under a 

great human pressure. Besides the Pogradec 

town, the rest of the offer is rural. Landscape 

of Pogradec and Park of Prespa are protected 

areas which hold inside permanent habitats and 

population, offering thus accommodation at 

inhabitants’ homes. Rural residences are more 

similar to rural areas with usual activities. In 

most of them, one does not have the 

impression like they are within a protected 

area; there could be found all resources for 

developing rural tourismDrenova Fir Park, 

Cangonj Reservation, Krastafillak Reservation 

and Maliq Mixed Forest, which have a lower 

estimation, are protected areas with relatively 

smaller areas than the first two and have no 

habitats in them; they are not equipped with 

management plans neither tourism 

supplements. They are more similar to 

protected rural areas, where there is no 

permanent population and no infrastructure by 

simple tourist functions. (Laçi, 2014). 

Drenova Fir Park has not adapted some easy 

tourist infrastructure in its own area, while lack 

and poor promotion results in a low attraction 

and attendance. Although within or near there 

are elements of cultural heritage, yet they are 

not developed to serve the tourism. Damage of 

biodiversity values recently has weakened the 

traditional tourist demand. Making of 

management plan and tourism supplement is 

an emergency for activating the potentials of 

this park. In these areas ecotourism and 

educational and recreational activities may be 

developed.  

Table 2. Estimation of protected areas that have a large space 

 

Protected area / 

estimation criteria 

Criteria 

Management 

plan / tourism 

plan 

Cultural 

heritage 

Tourist 

infrastructure 

Condition 

of values 

Tourist 

attendance 

Community 

advantages 
Total 

Park of Prespa 2 2 1 2 1 2 10 

Drenova Fir Park 0 2 0 1 1 1 5 

Pogradec landscape 1 3 2 2 2 2 12 

Cangonj reservation 0 0 1 2 1 1 5 

Krastafillak 

reservation 
0 0 0 1 0 1 2 

Maliq forest 0 0 0 2 0 1 3 

Ohrid-Prespa 

Biosphere 

Reservation 

0 2 2 2 2 2 10 

Cangonj Managed Reserve has a tourist 

tradition that continues mainly in daily and 

weekend tourism. This reservation has a soft 

infrastructure that is suitable for several 

activities for the visitors; it is already in bad 

conditions but there are still some interesting 

paths in it. Tourism does not generate financial 

advantages for the area, but it has affected the 

inhabitants’ awareness on its recreational 

values, which are better protected than in two 

areas mentioned below. Maliq Mixed Forest 

with an area of 45 ha, was a hunting 

reservation before the 90s, and was traditional 

in developing daily and local tourist activities. 

Visitors organized outdoor activities to see 

birds like pheasant. The area was named after 

it: The Pheasant Forest. In 2002 the area took 

the status of natural monument. Tourism 

tradition was lost whereas the monument today 

results to be in a bad condition, there are no 

pheasants and vegetation is damaged. By 

cutting the spiritual and recreational ties, 

inhabitants have been careless in protecting the 

resources. Although there was given a higher 

protection status, tourism limitations has not 

brought positive impacts.  
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Krastafillak Managed Reservation has a lower 

estimation. It had a tradition in daily 

recreational activities for the local people until 

1990s. As a result of the high vegetation being 

damaged, the inhabitants were not visiting it 

anymore. Even after being given the status of 

protected reservation in 2002, it was used by 

inhabitants as a source ofof wood and pastures. 

It resulted in a massive damage of its values.If 

Maliq inhabitants, who live only 2 km far from 

it, would have used it for tourist activities, they 

would be more careful to preserve it and its 

recreational values. 

Ohrid – Prespa Cross Border Biosphere 

Reservation is the largest area. One of the 

criteria for an area to be qualified for an 

Biosphere Reserve is that it should provide an 

opportunity and to explore and demonstrate 

approaches to sustainable development on a 

regional scale (Unesco 1996). As such, it has 

great potentials to preserve its conservation-

development balance, but its status and 

opportunities should be made known to local 

government structures on municipality and 

regional levels so that the advantages of its 

existence give impetus on the regional 

development of Korca. There is general 

information included in the development plan 

of Korca Municipality on protected areas, but 

there are no specific plans how they could be 

incorporated in the development plan. In the 

meantime, the identification of Biosphere 

Reserve and the role it plays is missing. The 

connection is still poor on regional level. The 

other protected areas that are not included in 

this study are more isolated from the regional 

development.  

From the analysis of protected areas, it is 

noticed that those that are attended by tourists 

and aim the tourism development are more 

oriented towards biodiversity preservation and 

present a higher quality. Other areas of this 

region that have been dealing more with direct 

use of resources instead of tourism, come out 

to be more damaged. In cases when the 

protection category has changed towards a 

higher status as Maliq Mixed Forest, there was 

no real effect. The most important is the way 

how to protect and manage resources than 

change of status. Presence of elements of 

cultural heritage is an attractive factor, but it 

should be promoted.  

Areas that have a management plan for tourism 

are more prepared and successful. In order to 

increase the local economy advantages without 

increasing the number of visitors, it might be 

advisable the increase of tourists’ expenses in 

the area by providing them with spending 

opportunities in handcrafts, tourist guides and 

food (Eagles 2002). Pogradec Protected 

Landscape that was created by human-nature 

interaction in the course of time and Biosphere 

Reserve with a considerable area are two areas 

which offer the best opportunities for being 

oriented towards the region’s sustainable 

development.   

Conclusions   

In the last ten years in Albania, the protected 

area has increased by 16,6%, aiming to achieve 

the EU objectives for 20% of it. The focus of 

environment protection was mainly 

concentrated on giving the status of protected 

areas and less on active management of natural 

resources. Importance should be given to the 

balance in representing categories and effective 

management in sustainable development line. 
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Protected areas should not remain isolated 

from the regional development. Since each of 

them has its own specifics, it is necessary to 

evaluate the real opportunities of their effective 

use in order to bring impetus on region’s 

economic development. A considerable 

importance should be given to their status and 

their inclusion in local development plans by 

completing the legal framework where 

necessary. In representation categories, Korca 

Region presents a variety of areas which are 

interested in regional development, but 

generally they reflect the same situation all 

over Albania. They need to be legally 

prepared, on infrastructure and management 

levels in order to develop tourism and 

benefiting activities within them. Areas that 

include rural settlements in or near them are 

more inclined to provide tourism and have 

opportunities to combine the rural tourism with 

ecotourism. Therefore, there is no need for 

additional accommodating structures; the value 

of local products is increased and employment 

opportunities are created. An important role is 

played by human capacities and the connection 

with all stakeholders in rural and regional 

development, local government, tour operators, 

NGOs, local people and protected areas’ 

administration. LEADER initiative in rural 

level could be a successful approach of their 

organization. Local people and their way of 

living make up for an added value, but they 

should be participants and beneficiaries of 

activity planning is that they accept and 

support them.  
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Abstract 

Agrobiodiversity is recognized as a key asset to improve the livelihoods and productivity 

of poor smallholder farmers. Agrobiodiversity provides environmental services and 

supports the sustainability and resilience of agricultural systems; it can provide a diverse 

and nutritious diet, contribute to health.   

The FAO’s Commission on Genetic Resources for Food and Agriculture pointed out 

among  the main threats to genetic diversity in agriculture and food production the lack of 

development and use of  “adapted varieties and breeds and their important 

characteristics” recommending among others combining ex-situ and in-situ conservation, 

networking of producers and consumers where the  market opportunities for farmers and 

educational initiatives for consumers can strengthen this network, support diversifying 

and adapting agriculture and food production to the market needs and therefore “enable 

locally adapted varieties and breeds to be embedded in tourism, food production, food 

trade and local cultural activities”. 

It is considered that there is evidence that local farming systems and short chains do have 

a higher multiplier effect on local economies than long chains. Furthermore, the  

integrated approach  of above mentioned measures, is the best alternative  for 

conservation and profitability from high value, low volume  and diversity  products  in 

mountain value chains  where there is long distance to the market, and marginality in the 

community interested in cultural diversity and values, novelty, health food, and 

environment. 

The conservation and sustainable use of natural and agricultural biodiversity in the 

mountain regions of Albania is a problem that was identified by experts, institutions and 

has drawn the attention of international development projects and research expertise such 

as the Conservation of Agrobiodiversity in Rural Albania (targeting  the Albanian Alps 

communities (Kelmend, Shkrel, Shala, Lekbibaj and Margegaj).  

In order to improve framework conditions for the conservation of natural and agricultural 

biodiversity  the project has set itself the target to assist representative households to 

increase the number of native species, varieties or races, along the economic benefits 

which can be obtained from sales of these. 

The project applied an integrated approach for the sustainable use of agrobiodiversity 

resources combining  conservation of agriculture and livestock resources through in-situ 

and ex-situ conservation in combination with nature park and biodiversity management, 

valorizing those through added values options, such as  employing  short value chains, 

developing agroecotourism, supporting the nature and rural tourism product development 

such as itineraries in nature parks, chestnut trail, supporting  short chains through tourist 

consumption and  in-situ selling points such as promotion of fairs, weekend markets, 



An integrated approach to conservation and sustainable use …..                                                   L.Dervishej  

______________________________________________________________________________________ 

 
68 

promotion of agrobiodiversity days  in nature parks,  designing certification schemes, 

finding niche products etc. This project can serve as a model for the conservation and 

sustainable use of biodiversity and agrobiodiversity in mountain and rural areas. 

Key words: Agrobiodiveristy, conservation, use, Albanian Alps 

 

Introduction  

Agrobiodiversity is recognized as a key asset 

to improve the livelihoods and productivity of 

poor smallholder farmers. Agricultural 

biodiversity provides environmental services 

and supports the sustainability and resilience of 

agricultural systems; it can provide a diverse 

and nutritious diet, contribute to health.   

The FAO’s Commission on Genetic Resources 

for Food and Agriculture pointed out among  

the main threats to genetic diversity in 

agriculture and food production the lack of 

development and use of  “adapted varieties and 

breeds and their important characteristics” 

recommending among others combining ex-

situ and in-situ conservation, networking of 

producers and consumers where the  market 

opportunities for farmers and educational 

initiatives for consumers can strengthen this 

network, support diversifying and adapting 

agriculture and food production to the market 

needs and therefore “enable locally adapted 

varieties and breeds to be embedded in 

tourism, food production, food trade and local 

cultural activities”(GIZ, 2018). 

The conservation and sustainable use of natural 

and agricultural biodiversity in the mountain 

regions of Albania is a problem that was 

identified by experts, institutions and has 

drawn the attention of international 

development projects and research expertise 

such as the Conservation of Agrobiodiversity 

in Rural Albania ( targeting  the area in the 

mountain regions bordering with Montenegro 

and Kosovo, i.e. the Albanian Alps 

communities (Kelmend, Shkrel, Shala, 

Lekbibaj and Margegaj).  

In order to improve framework conditions for 

the conservation of natural and agricultural 

biodiversity  the project targeted  to assist 

representative households to increase the 

number of native species, varieties or races, 

along the economic benefits which can be 

obtained from sales of these.  

 

How this can be achieved: working for the 

conservation and in the same time striving for 

economic performance? 

CABRA implementation experience in 

Albanian Alps can demonstrate that 

agrobiodiversity conservation can be achieved 

as part of an integrated rural development 

approach and this approach can be further 

applied in other country   regions where similar 

resources and potentials exists.  

At first, the mountainous areas have 

characteristics of biological rich, 

agrobiodiversity and possess landscape and 

scenery potential for tourism. 

Albanian Alps has proven also that they are a 

key attraction especially for international 

visitors starting 10 years ago and increasing 

exponentially during this  period  due to 

project support especially GIZ  on product 

development and  marketing.   

Thus as a starting point, the target region fulfill 

some potential both at the supply and demand 

side.  

However, a systematic and integrated analysis 

were further applied evaluating framework 

economic and resource potentials, including 

also evaluation of tourism, agrobiodiversity 

and socio-economic situation of the target area  

in order to select the approach  and baseline 

data and  follow up surveys were taken to 

measure the results and economic impacts.  

 

Literature review for the integrated 

approach  

Agrobiodiversity products from rare and useful 

plants and animals whose existence is at risk 

can provide numerous opportunities for value 

chain development (GIZ, 2015)  

In order to provide economic returns on 

agrobiodiversity conservation, suitable 

agrobiodiversity crops and animal products 

with economic potential should be identified.  
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Understanding the markets, the products and 

the production systems is part of promoting 

sustainable agrobiodiversity products. 

Agrobiodiversity products can attract potential 

buyers who are interested in cultural diversity 

and values, novelty, health food, and 

environment. Recent consumer trends such as 

the increased demand for vegetarian and vegan 

food or the slow-food movement also offer 

options for agrobiodiversity products.  

Producers should focus on the unique qualities 

of agrobiodiversity products for which 

consumers might be willing to pay more.  

For unique local products of a low quantity, the 

primary focus in order to maximize 

marketability could be the production methods 

(which can include organically grown 

products), nutritional value, regional 

provenance and associated product stories. 

Therefore, integration of agrotourism, 

gastronomic tourism, experiential tourism and 

direct marketing of local products can  

maximize the benefit for community (selling 

and promotion) and also the quality of tourism 

experience.  

It is also considered that there is evidence that 

local farming systems and short chains do have 

a higher multiplier effect on local economies 

than long chains (EC- JRC, 2013). As well 

tourism is an economy estimated to contribute 

indirect with a triple indirect impact in the 

economy (WTTC, 2017) 

Furthermore, the  integrated approach  of 

above mentioned measures, is the best 

alternative  for conservation and profitability  

from high value, low volume  and diversity  

products  in mountain value chains  where 

there is long distance to the market, fragile 

environment and marginality in the community  

(ICIMOD, 2010).   

Thus, the sustainable use of agrobiodiversity 

resources through added values options, short 

value chains can influence the recovery of 

interest of the farmers and other stakeholders 

and trigger conservation measures.  Therefore 

it can be concluded that using an integrated 

approach among the sectors and among 

conservation and sustainable use, it can be the 

most appropriate model to balance the benefits 

and achieve sustainable results for 

agrobiodiversity conservation and rural 

development.  

Integrated approach of the project 

implementation  

The choice of the model was accompanied 

with a strategic evaluation of economic 

potentials in Albanian rural areas and 

interlinkages of agrobiodiversity, nature areas 

and tourism undertaken in the frame of the 

CABRA project.  

Albania is a country with a  predominance of 

mountainous landscape (2/3 of the territory), 

with nature resource management and 

economic development challenges. 

Agriculture in Albania according to the  rural 

development strategy  (2014-2020), is  a key 

employment and  revenue sector in rural areas, 

contributing to  20% of GDP  dhe 38,2% of 

total employment. Less than 50% of population  

is living in rural areas. Mountainous areas in 

north and north-east of the country are counted  

to have 12%  less of real consumtion per 

person than an average inhabitant in Tirana 

(MARD, 2014). 16 % of the country is covered 

by the network of protected areas, where 

mountainous areas  covere a prominent part of 

it. Albania’s climatic, geographic and physical 

variety of the territory with local communities  

who yet preserve a traditional lifestyle and are 

rich in cultural heritage, are a tremendous 

potential for development of nature based and 

rural tourism to Albania, so  far confirmed  by 

many international operators and visitors  

pointing out those as  key strengths. This was 

also reflected this also in the vision of national 

draft tourism strategy documents  (MTE, 2018) 

Thus nature and rural areas in Albania offer 

possibilities for the development of rural 

tourism, ecotourism and nature base activities 

(climbing, hiking , study tours, river rafting,  

mountain biking, fishing, trekking, etc.).  

According to National Protected Areas 

Agency,  around 2 milion visitors were 

counted in protected areas in 2017, a double 
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figure comparing to the reported 2016 

(MTE,2018). Furthermore,  the combination of 

nature and rural potential especially via 

tourism can contribute to significantly improve 

the rural developement and livelihood.  

Tourism in Albania contribute direct to 8, 6 of 

GDP but the ripple effect goes according to 

WTTC  to 26% of GDP (WTTC, 2017). 

According to the country intersectorial strategy 

for rural development  (2014-2020),  around 

60%  of rural  NUTS 3 regions posess assets  

for developing nature and rural tourism. 

Furthermore in the strategy, the small scale 

procesing and marketing of the products and 

nature and rural tourism developement are 

identified as key areas for diversifying of 

economic activity in rural areas. 

Therefore  even in the remote areas where 

there are limited agriculture volume production 

and distance acces to traditional markets, in the 

areas with nature resources,  with some  key 

villages or areas that can be exploited for 

tourism, aligning agiculture, sustainable use of 

biodiversity and nature with tourism 

consumption can triger a biger economic  

impact in the whole region.  

Based on the above strategic evaluation and the 

potential of the mountainous areas, CABRA 

focusing in the territory of Albanian Alps, 

applied an integrated conservation and use of 

resources model, integrating agriculture, 

biodiversity and tourism resources through  

integrating the food supply with market 

linkages via short chains. 

In order to proper asses the market 

development  of tourism which will direct 

affect the demand for food supply and 

agriculture product, further evaluating the 

tourism potential of Albanian Alps was carried 

out, to foresee  further development of tourism 

villages and the likelihood of internal 

competition within the same region. 

A key finding is that Alps area possesses a 

variety of landscape and biodiversity with 

several typologies catering to the needs of 

different tourism segments.  The tourism 

villages have different characters and their 

promotion and development can be focused 

based in different strengths related to 

landscape, nature or rural offer.  

Valbona,  along the beautiful valley of  

Valbona river, supplied with comfortable 

access via an asphalted road all linked with a 

variety of  hiking itineraries towards Theth, 

Çerem, Dobërdol  offers opportunities  for both 

categories of tourists: those that want 

sightseeing and easy hiking and those seeking 

longer hiking itineraries including also 

alpinism.  

The valley of  Dragobia  and highlands 

Bjeshkët e Çeremit can offer a variety of 

agrobiodiversity products ( supplying as well 

Valbona) such dairy products of the local 

landrace goat  Capore of  Dragobia, potatoes, 

corn, plums, pruns, wild fruits and  herbs such 

as blueberries, mountain tea  etc. 

Theth is located in a deep valley which is 

connected with the astonishing landscapes at 

different altitudes: Valbona, Shala and 

Kelmend. The valleys offer options for 

wandering and sightseeing, in particular long 

hiking  for the true hiking and nature lovers.  

The village provides a rustic and authentic 

atmosphere with its traditional towers and 

houses made with wooden fences and bridges, 

rural landscape, and hospitality of hotels and 

guest houses.  With more recent cultivation of 

vegetables using local seeds, the visitor can 

enjoy also fresh tomatoes, peppers, cabbages 

along with bread made out of the Thethi corn, 

Shala beans, and dairy products from livestock 

grazing in mountain pastures.Shala and Boga 

supplies food to Theth. 

Kelmendi  has a wider geographical coverage  

with several tourist villages such as Vermoshi, 

Lëpusha, Tamara  enabling several days of 

exploring the territory. Lëpusha has a unique 

scenery with a combination of green pastures, 

rural landscape, village orchards, grey tops of 

Bjeshkeve të Namuna (Accursed Mountains) 

and other peaks decorated forest and mountain 

pastures.  Cultural traditions and cooking are 

already in offer for tourists : along Alps trout 

there are other products such as Mishavina 

cheese, dry meat, Vermoshi potatoes, apples, 

blueberries, strawberries, Sanza  Gentiana 
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lutea) tea, products from wild fruits such 

juices, jams etc.  

The municipal nature park of Shkrel, with the 

villages of Bogë, Razëm/Vrith and  Reç  offer 

a combination of  tourism  offers. Reçi village 

destination,  focuses on agritourism,  offering  

walks in the chestnuts forest, a visit in the 

villages and farms, food in the restaurants, 

purchase of products and is blessed with  a 

rural panorama characterized by wood fences, 

courtyards with fruit trees (cherries in 

particular), grapes, service trees,  pears etc. 

Local products to be enjoyed are meat, goat 

cheese, Reçi’s corn bread, potatoes, honey and 

fruits. Products you wish to purchase from the 

village are cheese from the local dairy, honey, 

seasonal fruits like cherries, chestnuts, juice, 

teas etc 

Razma village destination  has potential to 

focus  more on the dimensions of the relax, 

accommodation, food, picnic, walks in the 

woods due to nature offer with  pyramidal 

peaks, vast beech and pine forest with different 

colours throughout the seasons enabling   a 

picturesque contrast. The high quality service 

offered in restaurants and hotels, have turned 

Razma into a tourist attraction destination.  

Local dishes not to be missed are fërlik (meat), 

potatoes,  goat cheese from local autochthone 

flocks around the area, wild fruits and 

mushrooms from the nearby chestnut forest, 

seasonal fruits such as nuts, chestnut, mountain 

tea, honey etc 

Nikaj-Mërtur municipal nature park in 

Lekbibaj area is a region for exploratory 

tourists where the remoteness and difficult 

access kept an untouched  rural landscape. 

As result of tourism destination evaluation, 

Albanian Alps was considered by the project as 

whole destination and supported to be branded 

as such (Developing Albanian Alps brand), 

however composed by sub- destination at the 

nature or national park destination level 

(Thethi and Valobna national parks, Shkrel and 

Nikaj- Mertur municipal nature parks ). Nature 

and rural tourism  products and marketing were 

developed for thematic  (i.e  hiking trails, 

chestnut hiking trials, nature or gastronomic 

tours) and across the region tours  or 

destination and attraction specific  based 

offers.  

Based on a rapid assessment of the CABRA 

territory during 2013, the tourism villages and 

potential agriculture product supply were 

evaluated.  

Referring to the census of 2011 (INSTAT, 

2011), there are 53 villages with around  3000 

families and 12,000 inhabitants in the 

administrative units of Kelmend, Lekbibaj, 

Shkrel, Margegaj and Shala . 

In the rapid assessment   it was estimated that  

around  half of them, are clustered around the 

10 villages  with tourism potential and thus can 

have potentials to direct integrate into the 

tourism-agriculture supply chain, being so in 

the focus of the CABRA interventions. 

During the course of the project , around 250- 

300 households  (¼ of the target community  

or 10 % of the total)  were direct supported by 

the project  measures , half of them offering 

tourism services and half of them agriculture 

and livestock products. Tourist spending in 

2013 were calculated with around 30 euro per 

day including  transport, with average stay 3-4 

days resulting to  a total spending in the area 

120 euro per person bringing a contribution of  

10,000 persons to a spending of  1,2 Million 

euro in the area. The ratio of tourist spending 

was calculated as such: 1/3 tourism spending 

for accommodation and nearly 60 % for food 

bringing a contribution in supply of 700,00 

euro for food with a potential for doubling 

based on tourism forecast demand. It was clear, 

that the food supply to the tourists in key 

destination Theth and Valbona could not be 

offered by the guest house households 

themselves. 

Therefore finding agrobiodiversity products to 

supply the tourism market was a starting point 

of project support of interlinkages between 

agriculture and tourism,  supplying farmers in 

Theth and Valbona with seed and seedlings 

and  supporting green houses  for  local supply 

of seeds, accompanied with  capacity building 
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measures in order to increase the offer of 

agriculture products mainly vegetables to the 

guest houses. 

Further a baseline socio–economic survey was 

undertaken in 2014 in CABRA project region. 

Based on Peaks of Balkan (cross- border 

tourism destination area among Albania, 

Montengro and Kosovo) tourism survey as part 

of the broader socio-economic survey, 70 % of 

the revenues generated by tourism remains in 

the destination. Tourism economic multiplier 

effect 1 to 3 was confirmed also  in this  

survey, calculating the needs of an guest house  

for food supply with  an optimal annual 

occupancy rate, resulting with a volume of 

food catering to the guest equivalent with the 

average production of 3,5  local farms.  Thus,  

it can be assumed that around 10 tourism 

villages could  be supplied  from up to 20 other 

villages, resulting into   a potential of 2/3 of the 

villages of the entire area to be engaged in 

tourism supply chain.  

A detailed agrobiodiversity survey was carried 

out  in CABRA  project area (Jani et al, 2017)  

in 2015   with 193 farms in 53 villages 

evaluating the situation  of the cultivation of 

local landraces in the region.  

The survey data showed  that cultivating the 

traditional varieties and on-farm propagation of 

its seeds is very important for the future of the 

farm. 27 landrace varieties of local cultivars, in 

crops 19  fruit cultivars,  34 medicinal and 

aromatic herbs  and  8 livestock breeds  were 

cultivated  in the area.  

It was confirmed that still in remote areas, 

traditional agriculture practices are applied 

with no imported seeds however with genetic 

erosion due to migration and low market 

access. Also, in the livestock sector, a key 

supplier with dairy products also to guest 

houses, it was found that  although there were 

8  autochthone breeds and ecotypes in the area, 

phenotypical heterogeneity was  high, 

inbreeding was evident, no sustainable or 

proper breeding practices resulting into 

problematic conservation of autochthone 

breeds and low economic performances. 

As a result, the project targeted to improve the 

conservation of the agrobiodiversity landaraces 

based on baseline data and using sectorial 

integrated measures. In order to conserve and 

make use of the varieties that have also a 

potential for the market, a cooperation with 

IPGR gene bank started for in-situ and ex-situ 

conservation. The measures took place in the 

CABRA project area comprising the 

communes Kelmend, Shkrel, Shale, Lekbibaj 

and Valbona, as well as on the grounds of 

IPGR in Tirana. 

Through implementing the ex-situ 

conservation activities, the project 

strengthened  the capacity of the IPGR Gene 

bank infrastructure developing and equipping  

to run regular planting and restauration of 

cultivars in the field garden. Fifty accessions of 

vegetable, corn and bean plants were registered 

in the IPGR database, studied and evaluated. 

26 cultivars were prepared and restored by 

Gene bank and  be provided to farmers.  A 

network of 100 farmers was developed and 

supported by the IPGR during 2015-2018, 

supplying with restored seeds and with 

capacity building measures for cultivation of 

plants. A community seed bank was supported 

by IPGR in the professional school in Bushat 

and a seed fair was organized. Conferences, 

TV programs and presentation in the fairs were 

a series of promotion measures to increase 

awareness of the public for the values of local 

cultivars. 

Regarding the improvement of situation for the 

livestock landraces conservation, the project 

supported and created  a network 40 farmers,  

with a  total 3000  animals   from 8  local 

landraces, 2 in  critical danger status 

(Shkodrane sheep and Kallmeti goat, the 

project  developed  strategies for conservation  

of sheep “ Shkodrane”,  designed and applied 

breed improvement programs, supported the 

capacity building of the farmers and 

monitoring the breeding and economic 

performance. Also, promotional measures to 

increase awareness and promote breeds were 

taken such as promotion via fairs (organizing  

the agrobiodiversity day in  Shkrel,  supporting 

Shkodra  local products fair), developing  

posters and leaflets for each landrace.  
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For the valorizing of the agrobiodiversity 

resources through added values options, 

measures were implemented on developing 

agroecotourism, developing value chains, 

designing certification finding niche products 

and markets, awareness raising and promotion 

of local products.  These are are considered  

also adequate opportunities to agrobiodiversity 

conservation. The project supported  a  model  

of  organizing  agrotourism offer:  develop 

tours to  experience , visit and interpretation  

the rural area,  resulting into an increase 

awareness for  the products and their values,  

consume  and taste either in restaurants ,  in the 

local market , fairs or at the households  along 

the tours and  finally provide an access  

enabling  to buy. Further measures can be 

listed as: 

 Supporting  short chains through tourist 

consumption and  in-situ selling points such as 

promotion of fairs, weekend market:  

agrobiodiversity days  in nature parks such as 

in Shkrel from 2016-2018, opening of tourism 

season in Theth  and Valbona, agriculture fairs 

of Shkodra municipality, chestnut day in 

Tropoja.  

 Designing certification schemes (promoting 

Alps Product Brand as mountain product) 

emphasizing the unique, fresh and emotional 

values to the product.  

 Supporting  agrotourism  farms  which  are 

used also to demonstrate  the agrobiodiversity  

values on farm : 2  farms in Valbona, 3  farms 

in Theth . 2 farms, one in Theth and one in 

Valbona included  both livestock and vegetable 

products 

 The project supported the capacities for  

processing of milk products and food 

preparation  and trained of local  tourism 

businesses to promote the values. 

The measures supporting tourism development 

can be grouped into  supporting the nature and 

rural tourism product development such as : 

itineraries in nature parks, thematic trails,  

chestnut trail, supporting  marketing: trails 

signage, information boards , websites of the 

parks, organizing study tours, journalist tours , 

brochures. More than 150 tourism businesses 

were supported with capacity building 

measures. As a key factor for sustainable 

development needs structures and 

responsibilities  for the management of the 

resources and the marketing of the economic 

potentials, the project support establishment  of 

tourism offices in Shkodra , Theth, Shkrel,  as 

well supported establishment of rural 

development offices in the municipalities of 

Malesi e Madhe and Shkodra.  

Conservation results  

Based on the monitoring of IPGR project 

activities one hundred farmers were supplied 

with local cultivar seeds and  use sustainable 

farming practices. The number of farmers 

cultivating local varieties in the project area 

increased by about 30% and as well the 

number of local varieties cultivated by farmers 

in the project area increased by over 30%. 25 

varieties restored  and  over twenty farmers are 

participating in the production of local 

varieties. The number of farmers exchanging 

experience and seedlings of local varieties 

increased by over 35-40%, most notably in the 

area of Kelmendi and Shala.  

Based on the monitoring of the livestock  

experts of the project  Compared to 2017 we 

have a 10.2% increase of the livestock 

numbers , with an improved reproductivity for  

sheep  at  7%   and reduced reproduction 

period and more controlled breeding   

comparing to 2016. The exchange among 

farmers for genetic material is improved and 

there are significant improvement in shortening 

the breeding season with very positive 

consequences in the calving season.  

Supporting the establishment and the operation 

of protected areas administration with logistic 

capacities in Shkrel, Nikaj- Mertur , Theth and 

Valbona was in important contribution to 

reduce the threats of nature and biodiversity 

conservation  in the area, contributing at both 

conservation and ensuring the tourism 

attractiveness of the area 
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Economic performance results  

A closing socio-economic survey was 

conducted during November 20018 following 

up the baseline survey in  2014, using the same 

methodology and sampling  to monitor the 

progress  of socio-economic situation covering 

2012-2018  measuring the project impact. And 

including  data about social demographics of 

households and  economic activities, the 

business (kind of business, sales volume, 

investments, plans for the future, obstacles, 

trainings with  different survey groups ranging 

from subsistence/, smallholder farms to 

smallholders running little side-businesses (e.g. 

accommodation, handicraft, selling of 

agricultural products), large commercial 

farmers (selling most of their  products) to 

businesses (e.g. guest houses, restaurants, 

processors) 

The survey covers a representative sample of 

80 households located in 10 villages from 

about 1,000 households in the  CABRA project 

region target focus  (about 8%). 

About two-thirds of the businesses operated by 

the households belong to the agricultural 

sector, Most of the agricultural businesses are 

engaged in livestock farming and crop 

cultivation. Two-thirds of the businesses are 

engaged in food processing. 20.49% are 

engaged in other agricultural activities 

(cultivation herbs, honey, chestnuts, etc.). Most 

of the tourism businesses 75.61% are offering 

catering and accommodation. 

Accordingly,  the net income per business 

increased by 28.78% between 2016 and 2017 

and by 51.82% between 2016 and 2018. For 

the entire period  of 2012 – 2018, the net 

income of the surveyed community, increased 

99.11% in agriculture sector, 220.82% in 

tourism sector clearly above the annual  

average increase of Albanian economy and 

above the annual average of Albanian tourism 

growth.  

Clearly, the tourism accommodation sales, are 

generating a volume triple times the agriculture 

farm.  

The  villages of  Rec, Dragobi, Cerem, Boge 

has the highest agriculture production, as are 

key suppliers to neighbor tourist villages.  

Conclusions 

The results of this project with an evident 

increase of conservation and use of the 

agrobiodiversity deriving into economic 

benefits and the increase marketing and tourist 

interest for the Alps area can serve as a model 

for the conservation and sustainable use of 

biodiversity and agrobiodiversity in mountain 

and rural areas.  
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Abstract 

Usual drinking water quality analysis is used to determine amount of the nitrates since 

excessive concentrations of nitrate-nitrogen or nitrite-nitrogen in drinking water have a 

negative impact on health.Regardless their concentrations are under or below the 

maximum allowed concentration, special attention should be devoted to the seasonal 

changes of nitrate concentration. Such changes can be caused by natural or by 

anthropogenic impacts. Before establishing the possible connections or even correlations 

to the nitrate concentration changes and mentioned impacts, it is necessary to determine 

seasonal increases, decreases, and similar deviations within analyzed time period. Such 

period has duration from one month up to one year, or even during longer. Most often 

used statistical methods, i.e. trend analysis, determining the correlation between two or 

more variables, etc., enable a smooth analysis, but sometimes they can lead to false 

conclusions, especially in case of the insignificant value of the regression coefficient. 

Using the Rescaled Adjusted Partial Sums method (RAPS) eliminates such a subjective 

analysis and foregoing conclusions. By using it, small systematic and random changes 

can be overcome, and errors and variability in the analyzed time series can be seen by 

graphic representation of the calculation of RAPS values for analyzed time series. This 

paper showed implementation of RAPS method for the case study of nitrate time series of 

well-field Bartolovec, which has a crucial importance for water supply of the Varaždin 

city in Croatia.   

Key words: nitrates, time series analysis, RAPS, Varaždin, water supply 

 

Introduction 

Nitrates are present in groundwater in natural 

form or from anthropogenic sources. Their 

presence in roundwater causes the risk when 

this water is used as drinking water. This is 

especially important if their values, expressed 

in mg per liter, is under maximum allowable 

concentration (MAC), which is by EU and 

Croatian legislation 50 mg/l (Council Directive 

98/83/EC, Commission Directive 2015/1787, 

Official Gazette 125/2017).  

Well field Bartolovec is the biggest well field 

used for water supply of the Varaždin city, as 

 

well as for the Varaždin County (Figure 1). 

Due to the many anthropogenic impacts, 

danger from contamination is always present. 

Although the fact that those maximum 

measured values of the nitrates are under 

maximum allowed concentration, there is a 

constant need to reduce their concentration 

level as low as possible.  

Radical but very effective solution to solve the 

problem would be total prohibition of human 

activities, which leads to the increasing of the 

nitrate quantity in groundwater, trough 
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agriculture, orcharding, cattle breeding, etc. 

This is unsustainable and almost impossible 

action, due to the human presence and 

existence. Main goal is to found, determine and 

quantify potential sources of the nitrates in 

order to connect natural and anthropogenic 

factors which contribute to the rising of the 

nitrate amount in the groundwater. By this 

procedure, determination of the protection 

policies would be quite efficient. Such task 

means lots of field work and measurements, 

laboratory and analysis, requirements for 

database of the chemical, meteorological, 

climate and well flow data, which are often not 

available or do not exists, as well as 

complicated models, software packages and 

mathematical procedures for such analysis. All 

mentioned slows or even prevents defining of 

the protection measures for decreasing of the 

nitrate amount in groundwater. 

Last one was motivation for researching, which 

will be presented in this paper. Within this, 

there is a plan to show efficient and simple 

procedure for analysis of thenitrate 

concentration time series in groundwater for 

the case study of the well field Bartolovec, 

which is primary ground drinking water source 

for Varaždin County and also for city of 

Varaždin in Croatia. In first step, time series of 

the nitrates will be shown and statistically 

analysed on the monthly basis for the well field 

Bartolovec

 

 
Figure 1 Geographical position of the Bartolovec well field and the city of Varaždin 

  

Second step is to provide further (detailed) 

statistical analysis (compared with usual 

calculations, which includes calculation of the 

range with minimum and maximum value, 

average, standard deviation, etc). In this paper, 

Rescaled Adjusted Partial Sums (RAPS) 

method was used, because this is a procedure 

which is commonly used for determining of 

existence of more subtleties with similar 

characteristics, a particular trends within 

original time series of trends, sudden leaps or 

drops of values, irregular fluctuations, the 

existence of periodicity in the analyzed time 

series, etc. It is necessary to point out that 

RAPS method so far was not applied to a 

similar issue of nitrates in water. 

 

RAPS method 

The RAPS (Rescaled Adjusted Partial Sums) 

method is based on the analysis of the spatial 

distribution of data, by using the sum curve 

deviation method. Visual graphical view based 

on the RAPS transformation is convenient 

because it prevails small systematic and 

accidental changes, errors and variability in 

the analyzed time series. 

The equation of the RAPS is defined as: 

 

 (1) 

k

t Y

t
k

S
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Where:  

        Yt is the average value of the observed 

time series,  

        SYis a standard deviation,  

         N is a number of data, while (k = 1, 2…, 

n) represents the counter during summing 

(Bonacci, 2010). Graphical view of RAPSk 

value over time it clearly and unambiguously 

indicates the existence of regularity in 

fluctuations of the analyzed parameter Yt,, 

which in this case represents the value of 

nitrate concentration. 

RAPS method was usually used for the 

analysis of the flow in rivers (Bonacci and 

Andrić, 2008), (Bonacci et al, 2009), irrigation 

purposes (Tadić, 2012), temperatures of water 

in rivers (Bonacci et al, 2008), waste water 

quality (Đurin et al, 2017), etc. Application of 

the RAPS method for nitrate analysis was not 

provided, as it can be concluded by reviewing 

the literature.  

 

Case study  

The study area belongs to the Varaždin aquifer, 

which is located at the western part of the 

Drava valley. The geological structures consist 

of coarse-grained sediments of gravel and 

sand, while in the middle part a thin layer of 

silt and clay appears. The aquifer is parallel to 

the Drava River and its thickness increases 

from west to east. The minimum thickness at 

the far west is about 5 m, at the city of 

Varaždin is about 75 m, whereas at the location 

of Bartolovec well field is slightly over 100 m. 

At the eastern part the aquifer thickness 

increases to its maximum of 148 m and then 

gradually decreases (Urumović et al., 1990). 

The Varaždin aquifer is characterized by high 

values of hydraulic conductivities (100-300 

m/day). The values are inversely proportional 

to the thickness of the aquifer, which means the 

values decreases from west to east (Larva, 

2008.). 

One of the characteristics of the Varaždin 

aquifer is a semi permeable silt and clay layer 

that appears at the village of Petrijanec. The 

layer appears at a depth of about 40 m,its 

thickness is approximately 5 mand divide the 

aquifer to the upper and lower aquifer layers. 

It can be concluded that both aquifer layers, 

especially upper, are subject to influences from 

surface.  

 

Results and discussion 

Figure 2 showed time series of the nitrate 

concentration monthly averages in upper and 

lower layer of the aquifer. Upper layer had a 

bigger concentration due to the influence from 

the surface and hydrogeological conditions. 

 
Figure2 Time series of monthly averages of the nitrate concentration 

in upper and lower layer of the aquifer 
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It can be seen that values of nitrate 

concentrations were under maximum allowable 

concentration (MAC). 

Figure 3 presented RAPS values of monthly 

averages of the nitrate concentration, obtained 

by using the equation (1).  

 
Figure 3 RAPS values of monthly averages of the nitrate concentration 

 

Period between 2004 and 2005 year, i.e. May 

of 2004, showed disturbance (disorder) in 

nitrate concentration for the lower layer of 

aquifer. Next disorder was observed in May of 

2013. Regarding upper layer, it should be 

noted that there were periods without recorded 

measurements in March 2011 and in the period 

from October to December 2012.Despite of 

this, a disorder were noticed in September 

2012 (Figure 3). 

This preliminary analysis showed fluctuations 

in values of the original nitrate time series. 

Despite the fact that nitrate concentrations 

were under MAC value, attention should be 

given to the mentioned fluctuations, because 

intention of increasing of the nitrate values was 

perceived.  

 

Conclusions 

Presented methodology, i.e. using of the RAPS 

method showed characteristic periods of time 

within original nitrate concentration time 

series. Such periods were related to the 

increasing and decreasing of the mentioned 

values. Further analysis must include all 

natural and anthropogenic impacts, which have 

impact on the nitrate concentration values. 

These are primary precipitation amount as a 

most important natural impact, as well as 

amount of water pumping, which is most 

important anthropogenic impact.  
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Abstract 

The aim of this paper is to analyze the near future challenges regarding energy demands 

and the world population growth that knowledge economy faces as а new economic 

paradigm. 

Knowledge based economy uses far less quantity of labor, capital, energy and raw 

materials, compared to the conventional economy and accomplishes better results in 

economic sense.  Products into which knowledge is built in are more sophisticated, more 

functional, more durable, more useful, “intelligent”, they are environmentally friendly 

and above all, they use far less energy than products produced in the conventional 

economy.  

Hence, this economic paradigm will be able to deal much better with global challenges 

such as: world population growth and within this regard: the growth of the urban 

population, increased food requirements, increased demands for clean water sources, 

management of soil fertility and the satisfaction of the energy demands in the following 

period. 

Key Words: knowledge economy, conventional economy, energy, poverty, new 

technologies 

 

Introduction 

The period after the oil crisis is to be 

considered as the beginning of the non-

industrial form of production. It is not a 

phenomenon that can be exclusively related to 

industrial production, but to the appearance of 

completely new characteristics of production 

and reproduction in general and in the society 

as a whole. Unlike industrial production, which 

rests on capital, labor and the land, non-

industrial production rests primarily on 

information, knowledge, innovation and 

individual creativity as the necessary factors 

for productivity and organization of 

production. In this way, the new form of 

production and new technologies are free from 

the inflexibility of conventional factors of 

production that allows them to cope with the 

upcoming challenges in the world, especially 

from the aspect of world population growth. 

The essence of the knowledge economy 

The knowledge economy is a new economic 

paradigm in which knowledge plays a 

dominant role in creating the wealth of a 

country. Today, knowledge is of strategic 

importance to countries and businesses around 

the world, and the theories according to which 

countries possess competitive ability based on 

relatively cheap factors of production such as 

raw materials, energy sources or cheap labor 

force are not valid in the case of many 

countries. The example of Japan or Israel 

illustrates how it is possible to develop a 

competitive advantage by applying knowledge 
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and in conditions of expensive energy, lack of 

raw materials, expensive labor force, lack of 

fertile agricultural soils etc. The knowledge 

economy uses the same factors of production 

as the conventional economy, but in a much 

less quantity and, most importantly: it gives 

them added value, applying and incorporating 

additional knowledge in them. So, the 

knowledge economy uses far less labor, 

capital, energy and raw materials, and achieves 

better effects in an economic sense, thanks to 

the built-in additional knowledge in the 

product. This new concept is manifested in a 

whole range of characteristics such as design, 

usefulness, functionality, durability as well as 

knowledge incorporated in the good or service. 

Products into which knowledge is built in are 

more durable, more functional, more useful, 

more intelligent, they are ecological and use 

far less energy in comparison with the products 

that originate from the production in 

conventional economy. 

Conventional economy 

The conventional economy had its own 

expansion time in the period when the society 

functioned on the basis of massive exploitation 

of relatively low-cost energy inputs, such as 

oil, coal and gas. Oil crisis in the 1970s and the 

inflation rise in the developed countries in the 

1990s, caused by oil market disruptions, has 

shown the whole illusion of the paradigm for 

economic development based exclusively on 

mass production. The conventional economy 

has produced certain market conditions that in 

the long run had become the main reason for 

its gradual decline, taking into consideration 

the fact for irrational and almost absurd way оf 

usage of the basic production factors such as 

labor, capital and other resources (energy, raw 

materials etc.). Also, this type of economy 

produced many negative phenomena such as 

oil crisis, unemployment, inflation. It created a 

mass of consumers that purchase products for 

whose production a large amount of energy 

was irresponsible used. This economy 

supported a senseless and irresponsible 

behavior of economic entities in the 

exploitation of natural resources at the expense 

of irreversible pollution and destruction of the 

human environment. 

All its major "successes" and results were only 

the consequence of the oppressive exploitation 

of fossil fuels (coal, oil and gas), and far less 

were the result of human intelligence, 

innovation, creativity, organization and major 

scientific discoveries. The illusion of the 

"success" of such an economy lasted exactly 

till the first major oil crisis. The conventional 

economy based its economic paradigm on 

economies of scale and massive exploitation of 

energy, mass consumption of material goods 

and the accumulation of material wealth. 

Summarized, the characteristics of the 

knowledge economy can be presented in the 

following way: sustainable economic growth, 

innovation and advancement, design, 

usefulness, functionality, product durability, 

knowledge built in the product, new product 

quality, education, environmental approach in 

production. All of this, in the long run, should 

cause positive economic and non-economic 

effects (sustainability of the economic growth, 

mobility, etc.). On the other hand, the 

sublimated characteristics of the conventional 

economy would be: mass consumption, 

economies of scale, "dirty" technologies, 

spending large quantities of energy, 

industrialization of agriculture, welfare state, 

etc. Here, in the long run, would be caused 

negative economic and non-economic effects 

such as: environmental pollution, 

macroeconomic distortions, market instability 

etc. (Figure). 

In this context, a good plastic example that 

very accurately explains the essential 

difference between the knowledge economy 

and the conventional economy, as well as their 

characteristics, is as follows: Both, coal and 

knowledge, contribute to the output of an 

economy. But when a certain amount of coal, 

for example a ton, is used as a fuel, this 

amount of coal is forever used and can’t be 

used again. A new amount of coal needs to be 

processed, causing costs in the form of salaries 

for miners, depreciation of machines, etc., in 

order to obtain the second tone of coal and to 

continue its use as an energy input in the 
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industry. On the other hand, once created 

knowledge, can be used again and again, 

without fear that it will be wasted and without 

any additional cost for its creation (1) 

                
             Figure 1. Basic dichotomy of the modern economy 

The role of energy in the knowledge 

economy 

For any production, it is necessary to use a 

certain amount of energy. Energy can be 

divided into two major groups: renewable and 

non-renewable energy. In recent decades, non-

renewable energy sources have been very 

intensively used. For these reasons, some 

studies alarm the world that in near future 

these sources will be exploited and if new ones 

are not discovered, the economic development 

will come to an end. 

Since the Industrial revolution, global energy 

consumption has been growing rapidly, 

especially on fossil fuels. In the forthcoming 

period (by 2030), over 80% of the required 

energy will be generated from fossil fuels (oil, 

gas, coal), nuclear energy will participate with 

5,5%, hydropower and "new renewable 

sources" with 1%, while traditional (or non-

commercial) energy sources with 13,5%. 

(Adapted according to International Energy Agency 

(IEA), World Energy Outlook, Paris, 2005, pр. 80) 

Energy is deeply involved in the economic, 

social and environmental dimensions of human 

development. The energy itself is not sufficient 

for creating economic growth, but it is 

necessary for the development of the economic 

activities with which growth is achieved. 

Economic growth always leads to increased 

energy consumption, especially in the early 

stages of development. In doing so, economic 

analyses show the great importance that energy 

plays for the economic growth in modern 

economies based on knowledge. During the era 

of the conventional economy, much more 

energy per product unit was used, which was 

reflected in its price. Unlike conventional 

economy products, the knowledge economy 

products use intelligent solutions, use 

information and knowledge, and use much less 

energy per product unit for their production. At 

the same time, the coefficient of utility 

becomes several times bigger with each new 

solution and innovation. Spending less energy 

and material resources has, also, a multiplier 

effect in general. 
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Furthermore, the contribution of energy to the 

economic growth of a country can be more 

accurately assessed if the energy is 

incorporated in the standard Cobb-Douglas 

production function (the production function 

here is characterized with constant rate of 

returns). In this case, the production function 

would receive the following form: 
  1)()()( tt

a

ttt ELKAY  

   Where: 

     Y is output,  

     K is capital,  

      L is labor,  

      E is primary energy consumption,  

      A is the total factor productivity (TPF),  

      t is time, and  

       α and β are numbers between 0 and 1, that 

represent the proportional participation of the 

factors of production in the output creation. 
Research on these contributions has shown that 

the combinations of capital, labor and energy 

have contributed more to the economic growth 

than to productivity. 

The energy intensity of an economy is a 

measure of the annual energy demand for the 

production of one unit of economic output. 

Reduced energy intensity means less quantity 

of energy required to produce the same output, 

which is related to energy efficiency. The 

energy consumption in the period from 1970 to 

2000 doubled. By 2030, it should be expected 

a further duplication of consumption, which 

will occur mainly in developing countries. 

Otherwise, there is no energy deficit, and in 

that context, it should be mentioned that the 

solar energy that comes to Earth is 100 times 

greater than the one needed to meet all human 

needs. The problem that occurs is how that 

energy can be accumulated and stored in order 

to be used later when needs will arise. This 

requires very large capital investments, but at 

this point, there is no possibility for greater 

commercialization in the usage of this type of 

energy. 

 

Table 1. Contribution of the factors of production and the total factor productivity to  

GDP growth, 1980-2001 
Country Average annual 

growth of real 

GDP (%) 

Contribution of the factors of production and the total 

factor productivity (TFP) to the growth of the real 

GDP (% of GDP growth) 

Еnergy Labor Capital TPF 

Brazil 2,4 77 20 11 -8 

China 9,6 13 7 26 54 

India 5,6 15 22 19 44 

Indonesia 5,1 19 34 12 35 

Korea 7,2 50 11 16 23 

Mexico 2,2 30 60 6 4 

Turkey 3,7 71 17 15 -3 

USA 3,2 11 24 18 47 

                Source: International Energy Agency (IEA), (2004): World Energy Outlook, Paris, pр. 333. 

 

Atomic energy is also a source of energy, 

which is increasingly used in modern 

economies and it complements deficits from 

other fuels. This type of energy also requires 

considerable resources for its production, as in 

order to ensure controlled atomization, high 

technology is needed with several protective 

ramparts, sure security and permanent control. 

This means increased price per unit of energy. 

If all these technologies and security protocols 

are not applied, there may be a nuclear disaster 

with uncontrolled radiation and pollution of the 

human environment (The consequences of the 

nuclear accident in Chernobyl (then the USSR, today's 

Ukraine), which happened in 1986, are felt today as well. 

The accident in Fukushima, Japan, as a result of the 

earthquake and tsunami, has raised the world's leaders 

and opened the issue of nuclear power plant safety and 

the possible consequences of radioactivity).Despite 

this, many countries in the world have built 
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atomic power plants. Also, large armies use 

this energy for military purposes: they build 

ships, aircraft carriers and submarines that are 

on atomic energy. Very large funds are spent 

on their maintenance, but even greater costs 

arise after these capacities have passed their 

service life. These costs for dismantling and 

purification of all parts of the equipment, as 

well as for the storage of nuclear waste, are 

estimated at 50% of the initial investment to be 

built. 

 

Global challenges in the knowledge economy 

from the aspect of the world population 

growth  

 The most serious challenges to the process of 

creating a global knowledge-based economy 

will be its ability to accelerate the growth of 

the world economy, to reduce the absolute 

poverty in the world and to provide 

environmental sustainability. Today, more than 

3 billion people worldwide live with less than 

2,5 US dollars a day and more than 1,3 billion 

people live in extreme poverty with less than 

US$ 1,25 per day. According to UNICEF, 

22.000 children die each day due to poverty. 

More than 805 million people in the world do 

not have enough food to eat and more than 750 

million people have a shortage of clean 

drinking water. It has been estimated that 

842.000 people die every year from diarrhea 

(https://www.dosomething.org/us/facts/11-facts-

about-global-poverty). For comparison, about 

1.735 billion US$ are spent on weapons world 

vide (or 247 US$ per capita). This amount 

represents 2,5% of the world GDP (Unković 

Milorad, Kordić Ninela, (2014): Međunarodna 

ekonomija, Univerzitet Singidunum, Beograd). In 

the following period, as a result of the growing 

world population and accelerated urbanization, 

it is estimated that food demand will increase 

by 35% and the demand for water by 40%.( US 

National Intelligence Council, (2012): Global 

Trends 2030: Alternative Worlds, US Government 

Printing Office, Washington, D.C.) The 

population growth in the world is estimated to 

reach the 8,5 billion inhabitants by 2030, of 

which, the urban population is expected to 

reach 60% or over 5 billion people (United 

Nations, Department of Economic and Social 

Affairs, (2017): World Population Prospects: The 

2017 Revision, New York: United Nations, pр. 1) 
However, these forecasts are rather uncertain. 

For example, in 1780, when the population of 

Western Europe was already greater than 100 

million and that of North America barely 3 

million, no one could have guessed the 

magnitude of the change that lay ahead. By 

2010, the population of Western Europe was 

just above 410 million, while the North 

American population had increased to 350 

million. According to UN projections, the 

catch-up process will be complete by 2050, at 

which time the Western European population 

will have grown to around 430 million, 

compared with 450 million for North America.  

 

Table 2. World Population Forecast (2020-2050) 

Year Population 

Yearly 

(%) 

Chang

e 

Yearly 

Change 

Media

n Age 

Fertilit

y Rate 

Densit

y 

(P/km²) 

Urban 

Populati

on (%) 

Urban 

Population 

2020 7.795.482.309 1,09% 82.494.698 31 2,47 52 55,6% 4.338.014.924 

2025 8.185.613.757 0,98% 78.026.290 32 2,43 55 57,5% 4.705.773.576 

2030 8.551.198.644 0,88% 73.116.977 33 2,39 57 59,2% 5.058.158.460 

2035 8.892.701.940 0,79% 68.300.659 34 2,35 60 60,7% 5.394.234.712 

2040 9.210.337.004 0,70% 63.527.013 35 2,31 62 62,1% 5.715.413.029 

2045 9.504.209.572 0,63% 58.774.514 35 2,27 64 63,5% 6.030.924.065 

2050 9.771.822.753 0,56% 53.522.636 36 2,24 66 64,9% 6.338.611.492 

Source: http://worldometers.info/world-population. 

 

https://www.dosomething.org/us/facts/11-facts-about-global-poverty
https://www.dosomething.org/us/facts/11-facts-about-global-poverty
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What explains this reversal? Not just the flow 

of immigrants to the New World but also the 

markedly higher fertility rate there compared 

with old Europe. The gap persists to this day, 

even among groups that came originally from 

Europe, and the reasons for it remain largely a 

mystery to demographers. One thing is sure: 

the higher fertility rate in North America is not 

due to more generous family policies, since 

such policies are virtually nonexistent there. 

When it comes to decisions as complex as 

those related to fertility, no psychological or 

cultural explanation can be ruled out in 

advance, and anything is possible. Indeed, US 

demographic growth has been declining 

steadily, and current trends could be reversed if 

immigration into the European Union 

continues to increase, or fertility increases, or 

the European life expectancy widens the gap 

with the United States. United Nations 

forecasts are not certainties (Piketty Thomas, 

(2014) 
On the other hand, modern economies are 

increasingly open, showing tendency to attract 

more foreign investments. The more open 

economies also show tendency to be more 

innovative due to increased trade in intellectual 

capital: information, ideas and technologies 

(Vinay Bhargava (edited by), (2006) 

The openness of the national economies has 

spurred the process of deepening the global 

reallocation of production processes, not only 

on final products, but also on intermediary 

products. Companies relate activities in foreign 

countries through outsourcing mechanisms that 

are realized through contracts for the 

production of parts with foreign suppliers and  

off shoring that is accomplished by moving 

production abroad through the establishment of 

a subsidiary. Offshore is usually performed in 

China and is more commonly linked to 

production, while outsourcing in India and it is 

more often associated with services. For 

example, the value of all services that are done 

in India for foreign companies (outsourcing), is 

about 150 billion dollars a 

yearhttp://www.economictimes.indiatimes.com/tech/ites/i

ndias-technology-vendors-paddling-shaky- In 

addition to this, is the fact that due to the new 

technologies, a large percentage of the 

population, especially in the world's most 

populated countries, China and India, 

succeeded to abandon the poverty vicious 

cycle. Also, new technologies that are 

characteristic of the knowledge economy 

(primarily information and communication 

technologies) enable improvement of 

education in the poor and rural communities, 

they promote the production of food, hydro-

melioration systems, etc., which improves the 

living conditions of millions of people in the 

world. In this way, the negative consequences 

of the world population growth in the future 

can be drastically reduced. 

 

Conclusion 

With the end of the golden era of 

industrialization and the massive consumption 

of industrial products, as well as the emergence 

of energy crises and the persistent threats from 

environmental disasters, there was a need to 

consider the possibility of changing the 

economic paradigm on the basis of which the 

development was based. Conventional 

economy and the knowledge economy 

represent two conceptually different 

approaches for assessing fundamental human 

values. The conventional economy still exists 

thanks to the mass consumption of material 

goods, which are indispensable for human 

survival. Unlike the industrial production 

which rests on capital, labor and raw materials, 

non-industrial production rests primarily on 

knowledge, information, innovation and 

individual creativity as the necessary factors 

for general productivity and organization of 

production. Information and knowledge “can’t 

be dressed or eaten”, but the very production of 

products becomes much more efficient, more 

diverse, cheaper, more ecological and 

consumes far less energy. In addition to this, 

new knowledge-based technologies can 

facilitate and enable the poverty abandonment 

for many people in the world, especially in 

developing countries. 
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Udhëzues për autorët 

 

     Buletini “Kërkimi Shkencor në Bujqësi dhe Prodhimin e Kafshëve dhe 

Zhvillimin Rural”  boton punime origjinale shkencore, përmbledhje të rezultateve 

paraprake të kërkimit shkencor, artikuj bibliografik, referime e kumtesa të paraqitura në 

Simposiume, Konferenca e Kongrese shkencore, rezultate të përvojës në zbatimin e 

teknologjive të ndryshme në prodhimin bujqësor e blegtoral, shkrime problemore dhe/ose 

përgjithësuese të zhvillimit të ekonomisë bujqësore e blegtorale, trajtime shkecore 

dhe/ose përgjithësuese të proçeseve të zhvillimit ekonomik të qëndrueshëm rural, të 

përgatitur nga autorë shqiptarë dhe të huaj, në gjuhën shqip dhe anglisht.    

     Një shkrimi shkencor nga ai profesional ndryshojnë në metodën e përdorur për 

studim, origjinalitetin e rezultateve të kërkimit dhe nivelin përgjithësues të përfundimeve. 

Një shkrim professional ka si objektiv të tij dhënien e një informacioni të përpunuar dhe 

sintetik, të nevojshëm për zbatime praktike por që nuk mund të konsiderohet si një 

kontribut i ri në njohuritë shkencore  

    Artikulli shkencor original duhet të përmbajë rezultate të pa publikuara të kërkimit 

shkencor. Njohuritë e reja shkencore, rezultat i kërkimit original shkencor, duhet të 

paraqiten në mënyrë që çdo i interesuar  të ketë mundësi të verifikojë saktësinë e 

analizave dhe gjykimeve  të bëra, si  dhe bazueshmërinë e përfundimeve të formuluara.  

  Shkrimi qe paraqet rezultate paraprake të kërkimit shkencor duhet të përmbajë një 

informacion të shkurtër  për njohuritë e reja shkencore,  të cilat gjykohen se duhet të 

publikohen për nevoja të përligjura. Një shkrim i tillë mund të publikohet vetëm në rast se 

autori/ët deklarojnë se pranojnë detyrimin që të botojnë në këtë buletin shkrimin me 

rezultatet përfundimtare shkencore të kërkimit, në përfundim të tij. 

   Artikulli bibliografik është një përmbledhje e plotë që sjell informacionin më të 

rëndësishëm shkencor, të sintetizuar, për një problem ose çështje të caktuar. Për 

përgatitjen e tij mund të përdoren publikime të mëparëshme të autorit/ëve ose të autorëve 

të tjerë, duke dhënë në të interpretimin, komentet vlerësimet dhe kritikat për çfarë është 

arritur në fushën/problemin shkencor përkatës, si dhe duke përvijuar drejtimet kryesore të 

kërkimit shkencor në të ardhmen  

   Punime të paraqitura në aktivitete shkencore mund të publikohen të plotë ne 

bulletin. Si rregull materialet e një aktiviteti të tillë, të publikuara të plota në dokumentin 

e aktivitetit, nuk mund të botohen në buletin.  Vetëm në rast arsyesh të justifikuar mund 

të bëhet ky publikim, me shënimin që ai është publikuar më parë në  dokumentin e 

aktivitetit.   

   Shkrime profesionale, rezultate të përvojës, shkrime problemore, përgjithësime 

shkencore të ecurisë së proceseve në zhvillimin rural etj. botohen në rast se ato sjellin 

informacion  professional të dobishëm për zbatimin e njohurive të reja shkencore 

Menyra e paraqitjese se shkrimit  

 Titulli  i shkrimit duhet të jetë i shkurtër dhe të jap informacionin, më të madh të 

mundëshëm, për lëndën që trajtohet në shkrim. Në rast se gjykohet e nevojshme, titulli 

mund të ndiqen nga një nëntitull. Poshtë titullit shkruhet emri/ar  e autorit/ëve- emri, 

mbiemri, pa i shoqeruar me titullin ose gradën shkencore.  
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  Përmbledhja duhet te paraqes ne menyre sintetike informacionin me te domosdoshem, 

metoden, rezultatet dhe perfundimet. Shenimet dhe referencat ne te nuk lejohen. Në cdo 

rast permbledhja shkruhet ne te dy gjuhet-shqip e anglisht. Ajo duhet te permbaje jo me 

shume se 1200 karaktere 

   Fjalë kyç Tre, katër fjalë kyç duhet të shkruhen pas përmbledhjes 

   Hyrje duhet te jap nje pamje të qartë të objektivave, idesë dhe qëllimit të shkrimit. Në 

rastet e shkrimeve origjinale shkencore duhet të  jepet informacion i detajuar dhe sa me 

shpiegues 

   Materiali dhe metoda  duhet të shpiegohen qartë materiali i përdorur, karakteristikat 

kryesore, burimi i tij  dhe mënyra se si mund te konsultohet e kontrollohet ky burim. 

Duhet të shpiegohen parimet bazë mbi te cilat është mbështetur metoda e punës dhe në 

rast përdorimi të një metode të re, të jepen shpiegime sa më të detajuara, për të bërë të 

mundur, përdorimin e saj edhe prej të tjerëve të interesuar. 

  Rezultatet dhe diskutimi  shërbejnë për të paraqitur faktet dhe shpjeguar fenomenet që 

lidhen me hipotezën shkencore të marr në studim. Të dhënat e paraqitura në tabelë nuk 

duhet të përseriten duke u paraqitur në formë garfiku. Të dhënat nuk duhet të përsëriten 

në tekst. Çdo rezultat numerik duhet të shoqerohet me gjykim përkatës. 

  Përfundime jepen të formuluar në mënyrë të sintetizuar gjetjet dhe gjykimet e 

shprehura gjatë diskutimit të rezultateve  

  Literatura duhet te jepen titutjë më të rëndësishëm ku trajohen çështje të njëjta, përveç 

se në rastin e artikujve bibliografik. Në rast se nuk është e mundur të referohet burimi 

origjinal i literaturës, duhet të citohet burim dytësor i përdorur, prej nga është marr 

referenca përkatëse. Në paraqitjen e literaturës duhet të respektohet rregulli: 

a. Në tekstin e artikullit  literatura e referuar duhet të vendoset brenda kllapave sipas 

rregullit: Mbiemri , Iniciali i emrit të autorit të parë,  viti i publikimit, shkrim italik 

p.sh. (Papa. L., etj 2009) 

b.  Në  literature duhet të rrjeshohen të gjithë referimet e dhëna në tekst. Renditja 

duhet të bëhet sipas vitit të botimit. Duhet të vendosen të gjithë autorët e materialit 

të referuar, të renditur sipas  origjinalit, duke shkruar mbiemrin, inicialin e emrit 

dhe në kllapa viti i botimit. Titulli i materialit të cituar. Organi ku është publikuar, 

vol., Nr.  Faqet dhe vendi, të shkruhen ne italik 

 p.sh.  

1. Ferraj, B. Thomaj, F., Thomai. T. (2009)  Ndikimi i rrallimit të frutave në treguesit 

e prodhimit të mollës. Buletini i Shkencave Bujqesore, Nr.1 f. 97-104, Tirane, Albania 

 

Tabelat e grafikët  nuk duhet të përmbajnë të njëjtin informacion. Duhet të numërohen 

Tab.Nr.  Fig.Nr.  dhe të shpiegohen me anë të titullit. Titulli, i cili duhet të formulohet në 

trajtën e një shpieguesi çels, në çdo rast duhet të shkruhet në dy gjuhë –shqip e anglisht.   

Fotografitë  të cilësisë shumë të mirë, file jpg. , bardh e zi dhe me titull shpiegues, në dy 

gjuhë.  

Shkrimi duhet të paraqitet ne 7-10 faqe, përfshirë në të tabelat, grafikët, foto dhe 

literatura,  me përjashtim vetëm në rastet e artikujve origjinal  dhe atyre sinteze 

bibliografike që mund të jenë 10-14 faqe. Shkrimi duhet të jetë në format A4 (21, 0 x 

29,7 cm), karakteri Time New Roman 12, jo më shumë se 34 rrjeshta për faqe, me 

hapsise anesore 2,5 cm. 
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Materiali duhet të dergohet ne Sekretariatin e Buletinit, në dy kopje të printuara dhe në 

CD (file doc.) Fotot të jepen si file jpg. 

Çdo material do t`i nënshtrohet  recensionit, peer perview, nga te paktën dy specialistë të 

fushës. Mendimi i tyre do te sherbeje si baze per gjykimin perfundimtar dhe vendimin e 

Bordit Botues 

Çdo autor duhet të nënshkruaj deklaratën për transferimin e të drejtës se autorit për 

publikim, tek Bordi botues i Buletinit. 

Çdo autor duhet të paguaj 2500 lekë (20 Euro) për materialin që botohet në Buletin. Ai ka 

te drejtën e marrjes, pa pagesë, të një kopje të Buletinit ku është botuar artikulli i tij.    

 

Bordi Botues  
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Instructions to authors 

 

The Journal of Agricultural and Animal Production Science for Rural Development 

publishes original scientific papers, preliminary scientific communications, papers 

presented at scientific and professional conferences, review articles, articles to promote 

the results in agricultural and animal production technology transfer, professional papers 

regarding the development of livestock production, economic sustainable development of 

rural areas from scientific and professional domestic and foreign literature,  in Albanian 

and English language.  

Original scientific paper contains unpublished results of original research. Scientific 

knowledge must be presented in the way that can be checked by repeated research, 

verifying the accuracy of analyzed and the justification of conclusions. The paper should 

be organized as follows: Summary, Introduction, Material and Methods, Results and 

discussion, Conclusion and References.  

Preliminary communication contains brief information on new scientific knowledge 

whose nature requires urgent publication. The article is printed with the author`s 

obligation to submit for publication the complete original scientific paper after the 

research is finished 

Review article is a complete review of a problem or area in which the authors has 

published a considerable number of scientific work. The authors uses his own and other 

scientific papers and in the interpretation gives his own comments, criticism and certain 

conclusions, indicating the directions in his own future research.  

Presentation from a scientific conference, symposium or congress, previously presented 

in those activities must be published in the full form. As a rule, papers published in the 

conference proceedings are not printed in the Journal. If  for justified reasons they are 

printed in the Journal it is indicated that the paper is a reprint and the reasons for its 

publication. 

Professional paper is a useful contribution from the profession and does not require 

scientific research. The reason for publishing is the application of new knowledge and its 

spreading. Knowledge already is acquired is applied to the subject of the paper. 

 

Content and the size of manuscript  

The title on an article must be short and give sufficient information on the subject. The 

author/s can suggest a subtitle. Under the title the name of the author/s are written: the 

name, family name and the footnote, without titles. Address/es of the authors are given. 

The ordinary mail and e-mail of the corresponding author are given at the footnote of the 

first page.  

Summary must contain a concise outline, methods, results and conclusions. It should not 

exceed more of 200, without spaces, characters. Three or four key words should be 

written below the summary. The summary should be written both in Albanian and 

English language. In the case of foreign contributions, the summary in Albanian language 

will be translated by the Journal. 

Introduction should give a brief and clear idea of the task and the aim of the research. 

The relevant working hypothesis should be explained and stressed. The scientific research 
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project should be clearly explained. In explaining the validity of the research the 

references quoting all the relevant published papers on the subject should be specified. 

Each quoted literary source or author should also be given in the References 

Results and discussion define the facts (results obtained), explain the phenomena and 

relations as well as the validity of the established hypothesis. Data presented in tables and 

graphs should not be repeated in the text. 

Conclusion give clear definitions which undoubtedly result from the research. They are 

synthesis of the research and discussion in the paper. 

References, except in a review article, must be selective. If the author could not use the 

original literary source, the source from which he quotes must be given. All authors or 

papers quoted in the article must be listed in the References, their surname and the year of 

publication of the paper quoted(in parentheses). If the article is written by more one 

author their surname and first name initial should be given. References should be given in 

the papers following the rules:  

a. Into the text the reference should be written in parentheses: Surname and first 

name initial of first author, year of publication, in italic characters, for example 

(Papa. L.,and al. 2009) 

b. References authors are listed in the year order: surname and first name initial, year 

of publication, the title of the paper, publisher, place, page (from-to) 

Example: 

Ferraj, B. Thomaj, F., Thomai. T. (2009)  Ndikimi i rrallimit të frutave në treguesit e 

prodhimit të mollës. Buletini i Shkencave Bujqesore, Nr.1 f. 97-104, Tirane, Albania 

Tables and graphic presentation must be understandable without reading the text. 

The same data must not be given in tables and graphic presentations (diagrams). Title, 

descriptions and keys to tables and diagrams must  be written both in Albanian and 

English language.  

The original of the paper (manuscript) should not exceed  7-10 pages, with the 

exception  of original and review papers that could are 10-14 pages, including tables, 

graphs, drawings and photo, written on paper format A4 (21, 0 x 29,7 cm), Time New 

Roman 12, not more 34 lines per page and a white margin of  2,5 cm. 

Manuscripts should be submitted in two copies with a CD (MS Word) to the 

Secretariat of Bulletin: Rr. “Abdyl Frasheri” Pall.3/3, Ap. 5, Tirana, Albania. E-mail: 

kkume09@gmail.com 

All photos should be submitted as tiff file (300 pixels and size expected in the 

document). 

Manuscripts  are peer reviewed and classified into categories.  

Author/s should sign the Declaration of Copyright agreement 

After publishing is approved authors should pay 2500 lekë (20 Euro) as co share 

expenses for prepare and distribution the Journal and, the Secretariat will send to him, 

one copy of the journal containing his/hers paper. 
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