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Abstract 

 

Turkey is one of the most important walnut producers in the world. Turkey is 4th in the worldôs walnut production in 

2018. In this study, Turkey and the Balkan countries' which have a significant share in the world production of 

walnut, production, foreign trade, and competitiveness have been studied. The data set for the years 2005-2018 was 

used in the research. The data of this study was provided from International Trade Centre (ITC) database. Revealed 

Comparative Advantage Index (RCA) and Trade Balance Index (TBI) indices were used in this study. Although the 

walnut production of Turkey was more than the total production of Balkan countries, it was determined that Turkey 

has not foreign trade competitive advantage. It shows that the most competitive country is Moldavia according to 

the RCA and TBI scores. These ýndings demonstrated that Turkey is importer country in with walnut trade. In a 

conclusion, it can be clearly said that Balkan countries except for Bulgaria, Hungary, Moldova, and Romania are 

net importers of shelled walnuts in foreign trade. 

 

Key words: walnut export, Revealed Comparative Advantage Index, Trade Balance Index, Balkan countries, Turkey  

 

INTRODUCTION  
 

Walnut (Juglans regia L.) is one of the hard-

shelled and temperate-climate fruit species 

within the Juglandaceae family. There are 

approximately 60 different species in the 

world and 21 of them are in the Juglans genus 

[2]. Walnut (J. regia) is native to central Asia. 

In addition, it grows as a wild, semi-

cultivated, or cultivated tree in a wide area 

including from southeastern Europe and the 

Caucasus to Turkey and Iran, through 

southern portions of the former Soviet Union 

into China and the eastern Himalayas [11]. 

Walnut has been evaluated for both human 

health and nutrition purposes since B.C. 1000 

[19]. Walnut (J. regia L.) has been used since 

ancient times to treat various ailments such as 

diarrhea, hyperglycemia, cancer, infectious 

diseases, anorexia, eczema, asthma, 

antihypertensive, neuroprotective, 

helminthiasis, arthritis, sinusitis, stomach pain 

and skin disorders [15]. Besides, walnut is 

rich in protein, fat and minerals and 

concentrated energy source [2]. Additionally, 

walnut is also a good source of a wide variety 

of flavonoids, phenolic acids, and related 

polyphenols [7], and contain a significant 

amount of B group vitamins and are the 

richest in vitamin B-6 among all other nuts 

[2]. 

Turkey is one of the major walnut producing 

countries both in Balkan countries and in the 

world. Indeed, China, the US, Iran, Turkey, 

Mexico, Ukraine, and Chile are major walnut 

producing countries in the world. While the 

People's Republic of China makes about 44% 

of the world walnut production, these seven 

countries realize 87% of the total production. 

When comparing the Balkan countries with 

each other, Romania, Greece, and Serbia are 

the most important walnut producer countries 

with a total of 97,685 tons of annual 

production. Thus, there is a serious 

competition between the Balkan countries and 

Turkey in walnut production and trade. In 

Turkey, 126 thousand tons/year walnut 

production in the early 2000s has reached 225 

thousand tons, an increase of nearly 79% 

according to data from 2019, and meets 5.9% 

of world production of walnut. Although 

commercial production areas of walnut are 

Hakkari, Kahramanmaraĸ, Mersin, Bursa, 

Denizli, Sakarya, Bursa, Manisa, Izmir and 

mailto:hckaymak@atauni.edu.tr
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Balēkesir, wild walnut trees and modern 

walnut orchards have been across throughout 

Turkey. Although there are a total of 21 

million pieces of walnut trees in Turkey, 50% 

of these walnut trees are productive age. 

Walnut production is made in approximately 

1,246 ha areas in Turkey and the average 

yield per tree is 20 kg [14; 35]. 

However, due to the widespread use of walnut 

in desserts, bread, etc. in Turkey, the walnut 

production of Turkey does not even meet the 

domestic demand. Domestic demand is 

mostly met by importing from neighboring 

countries, especially the Balkan countries. 

Therefore, walnut production sector of Turkey 

in order to be competitive and efficient, it is 

necessary to determine the current status of 

the modernization situation, competitiveness, 

and increasing the export potential between 

Turkey and its neighbors such as Balkan 

countries. Nevertheless, there is limited data 

on the competitiveness of Turkeyôs walnut 

production sector both in the global market 

and Balkan countries. Specifically, there are 

no studies of the competitiveness of 

international walnut trade that was found 

between Turkey and important walnut 

producing countries of the Balkans such as 

Romania, Greece, and Serbia in the literature. 

Therefore, the present investigation was 

undertaken to determine not only the 

competitiveness power of the walnut sector 

with Turkey and Balkan countries but also 

identify the problems in foreign trade.  

 

MATERIALS AND METHODS   

 

The main dataset (2005-2018) obtained from 

the International Trade Center (INTRACEN) 

database were used in this work. Since the 

most complete and consistent dataset was 

obtained from 2005 to the end of 2018 and 

due to missing data in 2019, the data set 

between 2005 and 2018 was used. In addition 

to the dataset, references from Turkey and 

international sources, and related reports were 

additionally used. There are various 

techniques to determine strong and weak 

sectors of countries. In the determination of 

competitiveness, the Revealed Comparative 

Advantages (RCA) index, first introduced by 

Balassa [30; 9, 23, 1], was used. Revealed 

Comparative Advantages Index is an index 

used to measure specialization in international 

trade and is widely accepted in the literature 

[3; 13; 20; 28; 34]. RCA index is used in 

studies to determine the strong and weak 

exporting sectors of a country [4; 10; 33]. The 

main purpose of using this index is to 

determine whether the country has a 

comparative advantage, rather than 

determining the sources underlying 

comparative advantage [12]. Balassa's RCA 

index is formulated as follows: Ὑὅὃ

 Ⱦ ééééééé (1) 

In Balassa's formula, it is deýned RCAij, as 

the Revealed Comparative Advantage Index 

of sector ójô of óiô country, Xij as export, Xi as 

total export, Xwj as total World export of 

sector ójô and Xw as total World export. Since 

the RCA index is a value varying between 0 

and Ð, the index score is being greater than or 

equal to 1 means that the subjected country 

has a comparative advantage over the sector 

evaluated. This situation shows that the share 

of the mentioned sector in total exports is 

higher than the share of that sector in World 

trade. As a matter of fact, as reported in some 

studies, if the index score of a sector is less 

than 1, that sector has no comparative 

advantage [25; 26]. Balassa's RCA coefficient 

classification that detailed below is utilized in 

the evaluation or comparison of these and 

similar situations [17]:  

*Class 1:  0 < RCA Ò 1: No comparative 

advantage  

*Class 2:  1 < RCA Ò 2: Weak comparative 

advantage  

*Class 3:  2 < RCA Ò 4: Medium comparative 

advantage  

*Class 4:  4 < RCA: Strong comparative 

advantage 

There are different studies in which the 

competitiveness of different sectors is 

determined using the RCA index. There are 

different studies in which the competitiveness 

of different countries is determined by using 

the RCA index of different sectors such as 

textile, ready-made clothing, furniture, 

walnut, wine, honey, and grain industry [5, 6, 

9, 16, 21, 24, 27, 29, 31, 32, 37]. Another 
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index used in determining competitiveness 

levels in this study research is the Trade 

Balance Index (TBI). This index is used in 

studies to determine the strong and weak 

exporting sectors of a country [22; 38]. This 

index is formulated as follows:  

 ὝὄὍ  éééééééééé...(2) 

The TBIij used in the formula is used as the 

trade balance indicator of j goods in-country 

'i', while Xij and Mij indicate the export and 

import of product "j" of the country "i", 

respectively. Since the value of this index 

varies between -1 and +1, if TBIij> 0, it can 

be clearly said that the country under 

consideration is a net exporter. On the 

contrary, if TBIij < 0, the country considered 

is the net importer [36; 6; 33].  

 

RESULTS AND DISCUSSIONS 

 

While walnut production in Turkey was 150 

thousand tons in 2005, it raised to 215 

thousand tons in 2018 by 43% increase (Table 

1). When the research period is examined, it is 

noteworthy that there was no significant 

change in yield between 2005-2018.  It was 

determined that the average yield in the period 

examined was 0.22 ton/da. Moreover, as 

shown in Table1, we could conclude that 

Turkey was an important in shell walnut 

importer. At the same time, the increase in 

import spending of Turkey can be shown as 

evidence for this situation. Indeed, Turkey's 

import expenditures variability in 2018 

compared to 2005 increased by 3,241%. 

Table 1. Walnut production, walnut yield and trade statistics in Turkey 

Years 

Walnut 

production 

(1,000 ton) 

Walnut 

Yield 

(ton/da) 

Walnut 

shelled 

export 

value ($) 

Walnut 

shelled 

import 

value ($) 

Shelled 

Trade 

balance 

($) 

Walnut 

with shell 

export 

value 

(1,000$) 

Walnut 

with shell 

import 

value ($) 

With 

shell  

Trade 

balance 

(1,000$) 

2005 150 0.20 1,205 24,401 -23,196 20 3,192 -3,172 

2006 130 0.17 1,401 30,999 -29,598 12 9,051 -9,039 

2007 173 0.21 4,316 43,325 -39,009 0 15,405 -15,405 

2008 171 0.20 13,294 46,749 -33,455 6 28,245 -28,239 

2009 177 0.20 10,460 45,322 -34,862 42 42,225 -42,183 

2010 178 0.20 23,496 19,081 4,415 24 50,519 -50,495 

2011 183 0.20 36,404 7,064 29,340 134 79,881 -79,747 

2012 203 0.20 59,757 42,226 17,531 343 99,730 -99,387 

2013 212 0.33 46,753 15,439 31,314 38 90,635 -90,597 

2014 181 0.26 64,104 10,097 54,007 24 102,777 -102,753 

2015 190 0.26 58,491 15,198 43,293 13 115,439 -115,426 

2016 195 0.22 21,346 33,423 -12,077 31 139,396 -139,365 

2017 210 0.23 32,513 40,254 -7,741 84 115,958 -115,874 

2018 215 0.19 26,197 23,027 3,170 42 106,009 -105,967 

Variability 

(%) 
43 -3 2,074 -6 -114 110 3,221 3,241 

Source: [14; 35; 18]. 

 

Producer prices of walnut in Turkey and 

Balkan countries between 2005-2018 years 

are given in Figure 1. In the 14-year period of 

the review, the upward trend, albeit a little, 

with the fluctuation in walnut producer prices 

is remarkable. Bulgaria has the least walnut 

price, while Turkey and Greece have highest 

prices among Balkan countries in 2018. 

Revealed Comparative Advantage (RCA) 

index scores of Turkey and Balkan countries 

are given on Table 2 and Table 3. According 

to the RCA result with shell, Turkey can be 

thought to have non-comparative advantage at 

with shell walnut trade.  

Balkan countries, while Bulgaria and 

Moldavia had a competitive advantage of with 

walnut trade. But other Balkan countries were 

non-competitive ones. The results of RCA 

revealed that while Moldavia (16.46) had high 

competitive power of with shell walnut trade, 

Albania (0.00), Bosnia (0.19), Croatia (0.03), 

Greece (0.15), Hungary (0.92), Macedonia 
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(0.01), Romania (0.51), Serbia (0.02) and 

Slovenia (0.02) hadnôt competitive advantage. 

When the RCA index score between the years 

2005-2018 was taken into consideration, it is 

clearly seen that Turkey is less competitive 

than the Balkan countries. However, Turkey 

has a more competitive position than Albania 

in the walnut sector between 2005 and 2018 

(Table 2). 

 

 
Fig. 1. Producer price walnut in Turkey and Balkan countries  

Source: [14]. 

 
Table 2. Revealed comparative advantage index score for Turkey and Balkan Countries (with shell) * 
Years Turkey  Albania Bosnia Bulgaria Croatia Greece Hungary Macedonia Moldavia Romania Serbia Slovenia 

2005 0.01 0.00 0.00 4.25 0.00 0.19 0.67 0.02 14.10 0.69  0.00 

2006 0.01 0.00 0.00 6.19 0.00 0.10 1.03 0.00 8.57 0.63 0.00 0.00 

2007 0.00 0.00 0.00 6.18 0.01 0.30 1.01 0.04 36.28 0.76 0.12 0.00 

2008 0.00 0.00 1.44 2.30 0.00 0.41 1.51 - 26.92 0.54 0.01 0.00 

2009 0.01 0.00 1.12 1.14 0.00 0.07 0.81 0.00 20.03 0.38 0.04 0.00 

2010 0.00 0.00 0.00 0.87 0.00 0.12 0.66 0.00 7.64 0.34 0.01 0.00 

2011 0.02 0.00 0.00 1.37 0.00 0.10 0.83 0.00 18.43 0.53 0.00 0.00 

2012 0.05 0.00 0.00 0.78 0.00 0.06 0.91 0.01 19.79 0.22 0.01 0.00 

2013 0.00 0.00 0.01 4.01 0.00 0.07 1.22 0.00 12.48 0.68 0.04 0.00 

2014 0.00 0.00 0.00 2.53 0.37 0.03 1.45 0.00 16.43 1.11 0.01 0.28 

2015 0.00 0.00 0.08 4.86 0.01 0.04 1.19 0.01 13.47 1.23 0.00 0.04 

2016 0.00 0.00 0.00 0.95 0.00 0.07 0.59 0.00 13.22 0.34 0.00 0.02 

2017 0.01 0.00 0.00 2.23 0.11 0.12 0.92 0.06 12.70 0.14 0.01 0.00 

2018 0.00 0.00 0.14 0.65 0.00 0.28 0.47 0.01 10.33 0.07 0.00 0.00 

2019 0.00  0.00 0.57 0.00 0.32 0.47 0.04 - 0.03 0.00 0.00 

Mean 0.01 0.00 0.19 2.59 0.03 0.15 0.92 0.01 16.46 0.51 0.02 0.02 

Source: *Calculated by author. 

 

According to the RCA result walnut, Turkey 

(2.12) can be thought to have medium 

comparative advantage at with shelled walnut 

trade (Table 3).  

Balkan countries, while Moldavia and 

Romania had a strong competitive advantage 

of shelled walnut trade. Bosnia and Bulgaria 

had a medium comparative advantage at with 

shelled walnut trade. But Albania, Croatia, 

Macedonia, Serbia and Slovenia were non-

competitive ones. The comparative of RCA 

index score of shelled walnut trade of Turkey 

with Balkan countries during 2005-2018 

period indicated that while Turkey was less 

competitive than that of Bosnia, Bulgaria, 

Moldavia and Romania. But it was more 

competitive than that of other Balkan 

countries (Table 3). As for RCA index score 

calculation, low share of walnut export in total 

export leads country to become less 

competitive. Turkey's walnut export 

competitive position in relation to the Balkan 

countries. Due to the absence of walnut 

exports in the period between the years of 

2005-2018 Albaniaôs RCA index score was 

found to be zero.  
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Another index used to determine the 

competition level of walnut trade between 

Turkey and Balkan countries was Trade 

Balance Index (TBI). TBI score is given 

separately for the with shell walnut and 

shelled walnut in Table 4 and Table 5. 

 
Table 3. Revealed comparative advantage index score for Turkey and Balkan Countries (shelled)* 
Years Turkey  Albania Bosnia Bulgaria Croatia Greece Hungary Macedonia Moldavia Romania Serbia Slovenia 

2005 0.30 0.00 0.48 8.53 0.61 6.61 1.09 0.02 510.16 20.56  0.01 

2006 0.36 0.00 0.57 8.15 0.08 2.87 1.08 0.10 616.76 12.41 0.09 0.10 

2007 0.93 0.00 2.75 6.31 0.11 3.07 1.03 0.14 576.30 9.18 0.21 0.00 

2008 1.73 0.00 7.41 4.40 0.22 1.86 0.77 - 436.97 4.67 0.38 0.06 

2009 1.50 0.00 25.06 3.77 0.17 1.40 0.72 0.11 508.10 7.64 0.52 0.05 

2010 2.82 0.00 5.42 2.18 0.05 0.57 1.05 0.02 526.36 8.99 0.56 0.05 

2011 3.42 0.00 0.10 2.36 0.24 0.36 1.74 0.01 393.82 6.63 0.34 0.03 

2012 4.52 0.00 0.08 3.08 0.02 0.35 1.69 0.08 528.14 7.86 0.49 0.00 

2013 3.54 0.00 0.07 3.89 0.02 0.29 1.53 0.14 452.58 8.51 0.66 0.11 

2014 3.77 0.00 0.38 2.54 0.12 0.28 1.71 0.09 428.42 9.69 1.11 0.02 

2015 3.10 0.00 0.28 1.30 0.23 0.25 1.32 0.09 382.66 6.09 0.59 0.34 

2016 1.36 0.00 0.06 1.16 0.46 0.43 1.01 0.24 367.37 3.20 0.69 0.31 

2017 1.62 0.00 0.21 1.58 0.73 0.55 0.82 0.07 308.95 3.65 0.35 0.39 

2018 1.46 0.00 0.17 0.93 0.76 0.32 0.31 0.03 287.94 3.04 0.06 0.49 

2019 1.31 - 0.33 0.75 0.65 0.35 0.15 0.01 - 2.84 0.14 0.51 

Mean 2.12 0.00 2.89 3.40 0.30 1.31 1.07 0.08 451.75 7.66 0.44 0.17 

Source: *Calculated by author. 

 

TBI index of Turkey has been -1for all years 

of examined period (2005-2018 years). It can 

be said that Turkey is net importer country in 

with shelled walnut foreign trade during the 

period examined. With shelled walnut TBI 

index of Bulgaria and Hungary have been 

positive score examined period. It can be said 

that Bulgaria, and Hungary are net exporter 

countries during the period (2005-2018) 

examined. While Albania, Croatia, Greece, 

Makedonia, Moldovia and Slovenia had 

negative values of with shelled walnut TBI 

scores.   

The TBI scores of Romania and Serbia 

showed constant variation in the period 

studied. According to these data, it is not 

called net importer or exporter for two 

countries. 

 
Table 4. Trade balance index score for Turkey and Balkan Countries (with shell) * 
Years Turkey  Albania Bosnia Bulgaria Croatia Greece Hungary Macedonia Moldavia Romania Serbia Slovenia 

2005 -0.99 -1.00 -1.00 0.83 -1.00 -0.85 1.00 -0.86 -0.82 0.74  -1.00 

2006 -1.00 -1.00 -1.00 0.93 -1.00 -0.89 0.93 -1.00 -0.92 0.87  -1.00 

2007 -1.00 -1.00 -1.00 0.80 -0.76 -0.82 0.92 -0.90 -0.67 0.89 1.00 -1.00 

2008 -1.00 -1.00 0.10 0.65 -0.95 -0.81 1.00  -0.61 0.82 -0.60 -1.00 

2009 -1.00 -1.00 0.31 0.91 -0.87 -0.95 1.00 -1.00 -0.52 0.95 1.00 -1.00 

2010 -1.00 -1.00 -0.75 1.00 -1.00 -0.90 0.51  -0.82 0.31 0.33 -1.00 

2011 -1.00 -1.00 -1.00 0.76 -1.00 -0.87 0.82 -0.98 -0.38 0.29 -1.00 -1.00 

2012 -0.99 -1.00 -1.00 0.62 -1.00 -0.91 0.96 -0.93 -0.39 -0.11 -0.33 -0.99 

2013 -1.00 -1.00 -0.20 0.93 -1.00 -0.82 0.98 -1.00 -0.44 0.05 0.85 -0.97 

2014 -1.00 -1.00 -1.00 0.84 -0.03 -0.91 1.00 -1.00 -0.49 -0.33 -0.63 0.20 

2015 -1.00 -1.00 -0.04 0.89 -0.33 -0.86 0.97 -0.83 -0.61 0.01 1.00 -0.42 

2016 -1.00 -1.00 -1.00 0.69 -1.00 -0.78 0.99 -1.00 -0.57 -0.06 1.00 -0.61 

2017 -1.00 -1.00 -1.00 0.82 0.40 -0.73 0.99 -0.87 -0.63 -0.85 -0.67 -1.00 

2018 -1.00 -1.00 -0.22 0.69 -0.78 -0.46 0.98 -0.96 -0.75 -0.89  -0.99 

2019 -1.00  0.00 0.08 -1.00 -0.45 0.99 -0.81  -0.91 1.00 -0.98 

Mean -1.00 -1.00 -0.59 0.76 -0.75 -0.80 0.94 -0.93 -0.62 0.12 0.25 -0.85 

Source: *Calculated by author. 

 

When the shelled walnut TBI score was 

examined (Table 5), it was determined that the 

scores of Bulgaria, Moldavia, and Romania 

were positive. According to this result, it can 

be said that these countries are net exporters. 

The TBI scores of Albania, Bosnia, Croatia, 

Greece, Makedonia, and Slovenia were 

negative in the examined period. In other 

words, this result shows that the mentioned 

countries are net importers. Hungary is 
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exporter during the period examined 

excluding the year of 2005 and 2018. Turkey 

is a net exporter in the examined period of 8 

years, it is an importer in other years. 

 
Table 5. Trade balance index score for Turkey and Balkan Countries (shelled)* 
Years Turkey  Albania Bosnia Bulgaria Croatia Greece Hungary Macedonia Moldavia Romania Serbia Slovenia 

2005 -0.91 -1.00 -0.95 0.99 -0.85 -0.56 -0.15 -0.98 0.97 0.96  -0.99 

2006 -0.89 -1.00 -0.88 1.00 -0.96 -0.73 0.01 -0.76 0.94 0.97 -0.35 -0.94 

2007 -0.76 -1.00 -0.52 0.88 -0.95 -0.70 -0.01 -0.72 0.93 0.96 0.35 -1.00 

2008 -0.56 -1.00 -0.24 0.78 -0.89 -0.73 0.54  0.94 0.99 -0.43 -0.95 

2009 -0.62 -1.00 0.09 0.82 -0.94 -0.77 0.31 -0.89 0.93 0.97 -0.24 -0.97 

2010 0.10 -1.00 -0.17 0.97 -0.98 -0.89 0.08 -0.94 0.97 0.91 -0.06 -0.96 

2011 0.67 -1.00 -0.97 0.37 -0.91 -0.92 0.11 -0.98 0.91 0.78 -0.57 -0.98 

2012 0.17 -1.00 -0.98 0.67 -0.99 -0.88 0.16 -0.87 0.98 0.86 -0.37 -1.00 

2013 0.50 -1.00 -0.98 0.85 -0.99 -0.91 0.18 -0.85 0.93 0.66 -0.23 -0.93 

2014 0.73 -1.00 -0.89 0.92 -0.93 -0.90 0.18 -0.90 0.92 0.63 0.32 -0.98 

2015 0.59 -1.00 -0.91 0.84 -0.86 -0.91 0.15 -0.91 0.88 0.56 0.51 -0.71 

2016 -0.22 -1.00 -0.98 0.64 -0.74 -0.86 0.57 -0.76 0.93 0.71 0.85 -0.72 

2017 -0.11 -1.00 -0.93 0.59 -0.59 -0.82 0.31 -0.95 0.92 0.65 0.55 -0.71 

2018 0.05 -1.00 -0.94 0.26 -0.49 -0.87 0.06 -0.98 0.84 0.50 -0.73 -0.67 

2019 0.06  -0.91 0.06 -0.68 -0.88 -0.29 -0.99  0.40 -0.56 -0.56 

Mean -0.08 -1.00 -0.74 0.71 -0.85 -0.82 0.15 -0.89 0.93 0.77 -0.07 -0.87 

Source: *Calculated by author. 

 

CONCLUSIONS 

 

The results of the study that Turkey is a major 

walnut producer country. While Turkey hasnôt 

a comparative advantage at with walnut trade, 

It has a medium comparative advantage at 

shelled walnut trade. Turkey in shelled walnut 

is more competitive than the Albania, Croatia, 

Greece, Hungary, Makedonia, Serbia and 

Slovenia. Moldova and Romania from Balkan 

countries have strong comparative advantage 

at walnut trade.  

Turkey is net with walnut importer country 

and has not comparative advantage at walnut 

trade. Again, Turkey is net shelled walnut 

importer country and has a medium 

comparative advantage at shelled walnut 

trade. Producer price of walnut high than 

Balkan countries due to high deficit walnut 

trade balance of Turkey. Walnut producer 

price in Greece is close to in Turkey. Other 

Balkan countries producer price is less than 

Turkey. Bulgarian producer price is lowest in 

the all countries.  

While the competitive power of a country in 

foreign trade has a positive correlation with 

productivity and production, it has a negative 

correlation with domestic price. In the Balkan 

countries, Bulgaria, Moldova and Romania 

are competitive in walnut trade. Balkan 

countries except for Bulgaria, Hungary, 

Moldova and Romania are also net importers 

in shelled walnut.  

Despite of Turkey has a great advantage in 

walnut production potential, high domestic 

demand it has to import. Turkey has been 

supplying the largest part of walnut imports 

from Balkan countries due to low 

transportation cost.  
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Abstract 

 

The paper presents the impact of the coupled support on vegetables cultivated in green houses and plastic tunnels in 

Romania. In this study, a detailed analysis is carried out on the coupled support received by farmers for vegetables 

grown in greenhouses and plastic tunnels in the period 2015-2018. The main indicators used refer to the evolution 

of cultivated areas, both in field and in greenhouses and plastic tunnels, the evolution of productions and yields, and 

trade balance. The paper also presents an analysis of the evolution of the number of farmers who received coupled 

support, of the areas entitled to payment and of the coupled support calculated per hectare in territorial profile. The 

analysis is based on data provided by the Agency for Payments and Intervention in Agriculture and the National 

Institute of Statistics. The results reveal a low impact of the coupled support on the main analyzed indicators, as 

well as the lack of consistency in the support provided in the investigated period. 

 

Key words: coupled support, vegetable cultivated in green houses and plastic tunnels, impact 

 

INTRODUCTION  
 

This paper studies the impact of coupled 

support on vegetables cultivated in plastic 

tunnels and greenhouses in the period 2015-

2018 and carries out a detailed analysis in 

territorial profile. The coupled support is 

conditioned by the production, but also by 

certain documents that the farmer must submit 

to APIA (Agency for Payments and 

Interventions in Agriculture). The purpose of 

this support is to avoid overproduction of 

certain products and to ensure that farmers 

respond to the real market demand. But 

sometimes a struggling agricultural sector or 

subsector may receive dedicated aid. The 

optional coupled support scheme aims to 

prevent the increasing of difficulties, which 

could lead to the abandonment of production 

and could affect other parts of the supply 

chain or associated markets. Therefore, EU 

countries can maintain a link (coupling) 

between income support payments (with a 

limited amount) and certain sectors or 

products (European Commission 2019) [6]. 

However, the process is subject to strict 

conditions and limits, to reduce the risk of 

market distortion. This support scheme is 

known as optional coupled support (OCS). 

Optional coupled support is a system of 

production limitation, designed to restrict 

distortions of competition in the market. 

Potentially eligible sectors are cereals, 

oilseeds, protein crops, grain legumes, flax, 

hemp, rice, nuts, starch potatoes, milk and 

dairy products, seeds, sheep and goat meat, 

meat beef and veal, olive oil, silkworms, dried 

fodder, hops, sugar beet, sugar cane and 

chicory, fruits and vegetables and short-lived 

forest species. To fund optional coupled 

support, the EU countries can: 

Å use up to 8% of the total budget allocated to 

income support 

Å raise this ceiling to 13%, if certain 

preconditions are met 

Å raise the ceiling beyond 13% if the support 

meets very strict criteria and the Commission 

approves this measure (European 

Commission, 2019) [6]. 

EU countries may review their decisions on 

optional coupled support by 1 August of any 

year, with effect from the following year. All 

EU countries, except Germany, have decided 

to apply the scheme in the period 2015-2020. 

The amounts awarded and the range of sectors 
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targeted varies greatly from one country to 

another (European Commission, 2018) [4]. 

Almost all Member States apply this payment 

scheme (coupled support), although the 

amount of funding and the sectors covered 

differ significantly from country to country. In 

the "initial support decisions", 19 Member 

States have decided to provide such coupled 

support to the fruit and vegetables sector since 

2015. This has remained unchanged to date 

[7]. At EU 28 level, the number of support 

measures compared to previous support 

decisions has remained unchanged at 54 

measures since 2015 (Eurostat, 2019) [8].   

 

MATERIALS AND METHODS  

 

The approach used in this paper is based on 

quantitative analyses, which include both a 

descriptive part of the vegetables grown under 

plastic tunnels and greenhouses, in evolution 

after accession, and a comprehensive analysis 

of the impact of the application of the 

payment scheme (coupled support) on the 

above-mentioned sector, in territorial profile, 

in the period 2015-2018. 

The aim of the paper is to analyse the impact 

of coupled support on field tomatoes and 

cucumbers for processing cultivated in the 

field in 2015-2018, both territorially and 

nationally, on important indicators such as: 

cultivated area, yields, total production, 

prices, trade balance. For this analysis, data 

provided by APIA and the National Institute 

of Statistics were used, and the research was 

conducted for the period 2007-2018, using the 

calculation of the growth rates of the above-

mentioned indicators in dynamics over four-

time intervals, namely: 2007-2010, 2011-

2014, 2015-2018 and 2007-2018. 

 

RESULTS AND DISCUSSIONS 

 
Impact of coupled support for vegetables 

grown in greenhouses and plastic tunnels 

The coupled support for vegetables grown in 

greenhouses is granted to farmers who prove 

the selling of the following minimum yearly 

quantities per cultivated hectare, based on a 

tax invoice or the sheets in the marketing 

book of agricultural products, in the case of 

individuals: 85 tons for tomatoes for fresh 

consumption; 50 tons for cucumbers for fresh 

consumption; 50 tons for cucumbers intended 

for processing for which a contract must be 

concluded with a registered processing unit 

for food safety, 29 tons for peppers for fresh 

consumption; 46 tons of cabbage for fresh 

consumption. The percentage of certified 

native seed used must be at least 5% of the 

sowing rate per hectare for each species. 

Farmers must present to APIA the tabs from 

the marketing book, the contract concluded 

with a processing factory and the fiscal 

invoice, as well as the official certification 

document of the seed lot or the official 

analysis bulletin. 

Coupled support for crops cultivated in plastic 

tunnels shall be granted to farmers who 

demonstrate the selling of the following 

minimum annual quantities per cultivated 

hectare: 32 tons for fresh and/or processed 

tomatoes, 30 tons for cucumbers for fresh 

and/or processed consumption, 16 tons for 

peppers for fresh consumption, 22 tons of 

cabbage for fresh consumption, 20 tons of 

eggplants for fresh consumption. In the case 

of cucumbers intended for processing, farmers 

must have a contract with a registered agro-

processing unit for food safety. 

According to the representatives of the sector, 

"granting this support was a good decision, 

money that Romania would otherwise have 

lost" [11].  The minimum eligible area for 

coupled support granted for vegetables 

cultivated in greenhouses and plastic tunnels 

is 1,000 square meters, and for tomatoes for 

processing, minimum 3,000 square meters. 

These conditions are not difficult to meet, and 

farmers who have already received subsidies 

have only to check this additional support 

when submitting applications to APIA [2].   

In the year 2015, 70 farmers received coupled 

support for vegetables grown in greenhouses 

and solariums, the area entitled to payment 

representing 196 hectares. As the number of 

farmers who knew about this support was 

very small, the value of this support was 

extremely high, i.e. 12,675 euros/hectare. 

Regarding the payment applications submitted 

in the 2018 campaign, the largest amount, 

respectively 7,510 euros/hectare was allocated 
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for vegetables grown in greenhouses and 

plastic tunnels (Fig. 1). 

 

 
Fig. 1. Coupled support per hectare for vegetables 

grown in greenhouses and plastic tunnels, 2015-2018. 

Source: authorôs calculations based on APIA data [1].   

 

By counties, in the year 2015, the largest 

number of farmers who benefited from 

coupled support came from the counties 

BuzŁu (9), ConstanἪa (8 farmers), Olt (6 

farmers), but the area entitled to payment had 

the highest values in the counties Ilfov (75 

hectares), Dolj (41 hectares), ConstanἪa (33 

hectares). In 2018, the hierarchy slightly 

changed, the main beneficiaries coming from 

Olt and GalaἪi counties (about 16% of the 

vegetable farmers from GalaἪi who grow 

vegetables in greenhouses and plastic tunnels 

received coupled support). Practically, the 

county GalaἪi has one third of the total area 

cultivated in greenhouses and plastic tunnels 

in Romania. 

 
Table 1. Number of farmers, authorized amount and 

area entitled to payment for vegetables grown in 

greenhouses and plastic tunnels, by counties % 

*(1), (4), (7), (10) Number of farmers authorized for 

payment, in % ; (2), (5), (8), (11) Amount authorized 

for payment in % ; (3), (6), (9), (12) Area entitled to 

payment, in % 
Source: authorôs calculations based on APIA data, 2019 

[1].   

 

The coupled support for vegetables grown in 

greenhouses and plastic tunnels, namely 

tomatoes for fresh consumption, cucumbers 

for fresh consumption and / or for processing, 

peppers, cabbages and eggplants for fresh 

consumption is 7,600 euros/ha, field tomatoes 

for processing 1,715 euros/ha, field 

cucumbers for processing 530.03 euros/ha. 

In the period 1990-2018, the total area 

cultivated with vegetables remained relatively 

constant, with an average of 239 thousand ha, 

but since 2007 the areas cultivated with field 

vegetables has decreased by 16%. From 2007 

to the present, the areas cultivated in 

greenhouses and plastic tunnels doubled in 

size, which could lead to the increase of 

average yields by a better application of 

technologies and the correct use of 

agricultural inputs, yet the share of these areas 

in total area under vegetables represented only 

1.9% in 2018. 

In order to see the impact of this support on 

the areas cultivated with vegetables in the 

field, greenhouses and plastic tunnels and in 

total, it was calculated the dynamics of the 

cultivated areas over several time intervals 

covering the period 2007-2018. 

 
Table 2. Impact on areas cultivated with vegetables in 

the field, in greenhouses and plastic tunnels and on 

total areas under vegetables, 2007-2018, dynamics by 

time intervals % 

 2007- 

2010 

2011- 

2014 2015-2018 2007-2014 

2007- 

2018 

Area 

cultivated 

with 

vegetables 

ï total 4% -9% -6% -6% -11% 

Area 

cultivated 

with field 

vegetables 2% -15% -7% -14% -17% 

Area 

cultivated 

with 

vegetables 

grown in 

plastic 

tunnels and 

greenhouses 17% 14% 10% 45% 106% 

Source: authorôs calculations based on NIS data, 2019 

[9].   
 

In 2018, the areas cultivated in greenhouses 

and plastic tunnels reached 4,461 hectares, 

which is double compared to 2007 (areas 

increased by 106%). The share of areas 

cultivated with vegetables in greenhouses and 

plastic tunnels, entitled for coupled support 

payment in 2018, in total area cultivated in 

greenhouses and plastic tunnels is 22%, a 

relatively important share that should have 

contributed to the increase of average yields 
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and total productions. However, Tables 4 and 

5 show that the impact on areas cultivated 

with vegetables grown in the field is relatively 

modest, and in the case of areas cultivated in 

greenhouses and plastic tunnels for the period 

2015-2018 (10%) it is even lower compared 

to other compared intervals 2007-2010 (17%) 

and 2011-2014 (14%). Therefore, the real 

impact of this support in terms of a possible 

increase of areas cultivated in greenhouses 

and plastic tunnels due to this support is out of 

discussion. 

In order to see the impact of this support on 

total vegetable productions obtained in the 

field and in greenhouses and plastic tunnels, 

their dynamics was calculated by several 

intervals covering the period 2007-2018 

(Table 3). 

 
Table 3. The impact of coupled support on the total 

production of vegetables grown in the field and in 

greenhouses and plastic tunnels; the dynamics by time 

periods in % 

 2007-2010 2011-2014 
2015- 

2018 

2007- 

2014 

2007- 

2018 

Vegetable 

production 

ï total 

24% -9% 3% 22% 22% 

Production 

of 

vegetables 

grown in 

the field 

15% -10% 4% 19% 17% 

Production 

of 

vegetables 

grown in 

plastic 

tunnels 

33% 22% 16% 124% 190% 

Source: authorôs calculations based on NIS data, 2019 

[9].   

 

Analyzing the data from Table 3 it can be 

noticed that the impact of the coupled support 

on the total productions obtained in the field 

as well as on those obtained in greenhouses 

and plastic tunnels in the period 2015-2018 is 

lower compared to the period 2007-2010, yet 

slightly higher compared to the period 2011-

2014 (affected by drought since 2013). For 

field-grown vegetable production, however, 

the increase is rather due to the slight 

rebalancing of the market after the shock of 

EU accession, especially in 2007-2009. The 

dynamics of vegetable production obtained in 

greenhouses and plastic tunnels was higher 

both in the period 2007-2010 (33%) and in the 

period 2011-2014 (22%), compared to the 

dynamics of the period 2015-2018 (16%), the 

period for which coupled support was granted. 

The impact of coupled support on the 

evolution of the total area under vegetables, 

of total production and trade balance 

It can be noticed that the impact of coupled 

support on the evolution of total cultivated 

area and of total vegetable production is non-

significant (Figure 2), the total vegetable 

production still failing to reach the level of 

2011, which represented a historical highest 

production (4.1 million tons) in the period 

2007-2018. 

 

 
Fig. 2. Evolution of cultivated areas and total 

production 

Source: NIS, tempo online, 2019 [9].   

 

A similar conclusion can be drawn in the case 

of the impact on imports, which continues to 

increase significantly even in the period 2015-

2018, contributing to the accentuation of the 

negative balance of trade in vegetables that 

reached over 450 million euros in 2019: 

tomatoes 20%, followed by other fresh 

vegetables (22%) are the main imported 

species. Nevertheless, the exports of tomatoes 

for processing at the EU level increased in 

2019 by about 33%, following an increase of 

production of tomatoes for processing by 6% 

[5], which shows a good perspective for this 

product at the EU level and perhaps a positive 

impact of support scheme in other EU 

countries.  

With an increasing trade balance for 

vegetables and with tomatoes being the most 

imported species Romania poses an important 

risk on its food security in terms of vegetable 

consumption. Increasing trade balance draws 

back also the opportunities for transforming 

this sector into a competitive one [10]. 
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Fig. 3. Total trade balance in vegetables  

Source: NIS, Tempo online, 2020 [9].   

 

CONCLUSIONS 

 

In the vegetable sector, the share of areas 

under vegetables grown in greenhouses and 

plastic tunnels that benefited from coupled 

support represents 22% of the total area 

cultivated in greenhouses and plastic tunnels, 

and only 1% in total area cultivated with 

vegetables, the impact being very low/ 

insignificant on the vegetable area dynamics, 

yields and total productions both for 

vegetables grown in the field and for 

vegetables grown in greenhouses and plastic 

tunnels. This low impact on these indicators is 

also reflected in the evolution of imports, 

which continued to increase, in the period 

2015-2019 inclusively, contributing to 

maintaining a negative trade balance. 

The impact of coupled support in Romania's 

vegetable sector was relatively modest and did 

not lead to an improvement of the situation, as 

there was no consistency in its provision 

although the number of those applying for 

support increased significantly from 2015 to 

2018. 

The higher yields are primarily due to the 

increase of areas cultivated in greenhouses 

and plastic tunnels that allow for the use of 

more productive varieties and a correct 

application of technologies, a trend that was 

also noticed in the period 2007-2015, prior to 

granting the support. This conclusion is also 

reinforced by the calculation of the dynamics 

of the evolution of cultivated areas, of average 

yields and total productions over four types of 

time intervals covering the period 2007-2018. 

Regarding the coupled support for vegetables 

grown in greenhouses and plastic tunnels, 

farmers in Dolj, GalaἪi and Olt benefited the 

most with about 30% of the amounts granted. 

The same proportion is maintained for the 

areas entitled to payment. About 16% of 

vegetable farmers in Galati county who grow 

vegetables in plastic tunnels received support. 

This support was primarily an aid to cover 

production costs, which was appreciated by 

the farmers who received it. However, as it 

was shown, the impact of this support was 

modest in terms of the analyzed indicators. 

For a major impact on the sector, investments 

in productive varieties, technologies and new 

equipment/machinery are needed primarily to 

increase yields, [12] correlated with the 

improvement of the supply chain operation 

(through the organization of the sector, 

namely the increase of the number of 

producer groups and organizations). 

At the same time the, this would help a better 

integration of supply chain and adaptation of 

framers to retailerôs requirements [3]. 
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Abstract 

 

The study investigated the determinants of capitalization among rice processing enterprise in Ebonyi State, Nigeria. 

It specifically analysed the level of capitalization in the rice processing enterprise and estimated the determinants of 

capitalization among the processors. Data were collected using well-structured questionnaire, administered to one 

hundred and twenty respondents that constitute the sample size for the study. Data analysis involved descriptive 

statistics such as frequency concept and ordinary least square model. It was observed that that processors are 

medium-sized since none of them were able to invest more than €1,000,000. The double-log form was chosen as the 

lead equation. The F-ratio was statistically significant at 1% probability level indicating high goodness of fit of the 

regression line. The R2 of 0.788 shows that about 78.8% changes in the investment of the rice processors were 

accounted for by changes in the explanatory variables included in the model while the remaining 21.2% was 

accounted for by error. The result shows that age, education, experience and off-firm income were positively related 

to the amount of capital invested by rice processors and negatively related to nature of ownership and capital input. 

The study therefore recommended that government and non-governmental organization should provide necessary 

incentives for rice processors such as loans and other credit facilities so as to improve the efficient and productivity 

of the processors. 

 

Key words: determinants, capitalization, rice, enterprise, processing  

 

INTRODUCTION  
 

One of the cardinal objectives of the 

government of Nigeria is attainment of self-

sufficiency in food production. The 

government view agricultural production as 

the main hope for the countryôs survival, 

growth and development. Over 70% of people 

in Nigeria live in the rural areas relying on 

agriculture for their income.  This inform the 

desperation with which various government in 

Nigeria has enunciated agricultural 

development programs and projects focused at 

the sub-sector of the economy to improve 

their livelihood, yet the per capita of food 

production has remained low in Nigeria, [1]. 

This situation has been compounded by grave 

scarcity and high cost of agricultural 

production inputs.   

There seems to be a consensus that the 

productivity is discouragingly low due 

partially to lack of adequate (working) 

farming capital to optimize production and 

effectively drive agricultural growth. For 

example, a study on sources of total factor 

production growth in 83 industrial and 

developing countries for the period of 1960-

1990 showed that finance formation was three 

to four times more vital than raw materials in 

explaining output growth of those enterprises 

[5].  This study reflects the precarious 

situation of most rice processors in Nigeria in 

particular and developing countries in general. 

The demand for capital in agriculture to 

address both infrastructural and other facilities 

cannot be overemphasized. Accordingly, 

absence of capital base compromise the 

financial ability of agribusiness enterprises 

and expose them to risk of solvency [6]. Some 

of these risk involved inability to make 

investment in modern technological inputs 

and other equipments that improves 

productivity of processors in most rural part 

of Nigeria. Example, the large 15 integrated 

rice processing plants in Nigeria birthed 

through agricultural transformation agenda in 

2015, many rice processor in Ebonyi State, 

are small scale processors with little 

mailto:chibuzornwachukwuh@gmail.com


Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 20, Issue 4, 2020 

PRINT ISSN 2284-7995, E-ISSN 2285-3952  

26 

technological capabilities arising from low 

capital base. This has implication on their 

ability to compete effectively with the large 

commercialized and capitalized businesses. 

The study was driven by the following 

objectives, to: 

(i)estimate the determinants of capitalization 

among the processors; 

(ii)analyze the level of capitalization in the 

rice processing enterprise. 
 

MATERIALS AND MET HODS  

 

The study was conducted in Ebonyi State of 

Nigeria. Ebonyi State has three agricultural 

zones namely: Ebonyi Central, Ebonyi North 

and Ebonyi South. Each of these zones is 

made up of four Local Government Area 

except Ebonyi South that has five LGAs. It 

has a population of 2.9 million [4]. The 

sampling technique that was adopted is multi-

stage sampling techniques. In the first stage 

two LGAs were selected randomly from each 

of the three agricultural zones, making it a 

total of six LGAs. In the second stage, twenty 

rice processors were selected from each of the 

already selected LGAs making it a total of one 

hundred and twenty rice processors for 

detailed study. The primary source of data 

was used in this stage, where personal 

interview and questionnaire serves as 

instruments. 

To analyze the data obtained, various 

analytical techniques were used, descriptive 

statistics such as frequency concept was used 

to analyze objective (ii) while objective (i) 

was analyzed using ordinary least square 

method.  

The OLS method was employed to analyse 

the determinants of the volume of capital 

invested and itôs implicitly modelled as: 

 

Y = f(X1, X2, X3, X4, X5, X6, X7, X8, X9, X10) 

 

and explicitly modelled as: 

Y=ɓ0+ɓ1X1+ɓ2X2+ɓ3X3+ɓ4X4+ɓ5X5+ɓ6X6+ɓ7
X7+ɓ8X8+ɓ9X9+ɓ10X10+eéééééé.é(1) 

 

where: 

Y = Capitalization (total capital injected into 

the business) (N) 

X1 = Age of processors (years) 

X2 = Years of education 

X3 = Loan size (N) 

X4 = Plant capacity (kg) 

X5 = Processing experience (years)  

X6 = Off-firm income (N) 

X7 = Interest rate (%) 

X8 = Source of investment capital (1=equity; 

0=debt) 

X9 = Firm ownership (1 = self, 0 = otherwise) 

X10 = Capital inputs (N) 

 

RESULTS AND DISCUSSIONS 

 

Level of Capitalization (Investment) of Rice 

Processors  

The level of capitalization was measured by 

the actual amount of money invested in rice 

processing business. The result is presented in 

Table 1. 

 
Table 1. Level of capitalization of rice processors in 

Ebonyi state 

Investment 

level ( ) 

Risk-neutral 

Frequency (F) 

Percentage (%) 

<100,000  15 12 

101,000 ï 

250,000 

60 64 

251,000 ï 

500,000 

30 16 

501,000 ï 

750,000 

10 4 

751,000 ï 

1,000,000 

5 4 

Total 120 100 

Mean 220,610  

Source: Field survey, 2018. 

The investment result shows generally that the 

rice processors are medium-sized as none of 

them invested above 1,000,000.  The mean 

value of 220, 610 implies that the processors 

may be using local processing methods which 

could have been responsible for their poor and 

inefficient allocation of resources. 

Determinants of Capitalization of Rice 

Processors  

The result of the OLS regression analysis on 

the determinants of capitalization of rice 

processors is as presented in Table 2. 
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Table 2. Determinants of capitalization rice processors in Ebonyi state 

Variables  Linear (+) Exponential Semi-log Double-log 

(Constant) 28773.699 

(2.854)***  

.954 

(3.223)***  

10.279 

(40.578)***  

9.762 

(13.367)***  

Processorsô age 

(Years) 

.954 

(2.105)**  

6535.030 

(.801) 

.016 

(4.000)***  

.159 

(2.789)***  

Years of education .750 

(2.907)***  

.450 

(1.792)* 

.001 

(.197) 

.022 

(.312) 

Loan size ( ) 
547.054 

(.902) 

.553 

(.752) 

.015 

(.976) 

.074 

(1.682)* 

Plant size (Ha) 
-275.335 

(-.565) 

-2158.165 

(-.492) 

-.006 

(-3.000)***  

-.041 

(-.370) 

Processing 

experience (Yrs) 

.757 

(2.322)**  

2523.573 

(.975) 

.005 

(1.471) 

.061 

(.935) 

Off-firm income 
.631 

(2.035)**  

.734 

(1.526)* 

-.228 

(-2.505)**  

-.131 

(-1.926)* 

Interest rate (%) 
.633 

(1.555)* 

231.435 

(.081) 

.021 

(.299) 

.009 

(.129) 

Source of 

investment capital 

(1=equity, 0=debt) 

-2,103.231 

(-.590) 

-2,283.098 

(-.637) 

-.049 

(-1.634)* 

-.053 

(-.592) 

Ownership 

(1=self, 

0=otherwise) 

-.554 

(-1.753)* 

-993.635 

(-.075) 

-.040 

(-.454) 

-.018 

(-.206) 

Capital input 

(Naira) 

-.765 -0.108 -.231 -.390 

(-2.620)** (1.321) (2.112)** (4.211)*** 

F-Ratio  5.092***  1.845* 3.665***  2.897***  

Adj. R2 .231 -.047 .376 -.031 

R2 .788 .257 .446 .268 

Source: Field survey, 2018.  

***, ** & * = significant at 1, 5 and 10% level respectively. 

 

The determinants of the rice processorsô 

capitalization (ie capital investment into the 

business) was analyzed using the Ordinary 

Least Square (OLS) model.  Four functional 

forms of the model (linear, exponential, semi-

log and double-log) were tried for the two 

farmer categories. The lead equation was 

chosen based on a number of criteria such as 

value of R2, F-ratio, signs and coefficients of 

the variables as they conform to a priori 

expectations. The linear and also the double-

log forms were chosen for the risk-seeking 

and risk-averse farmers severally. The F-ratio 

was statistically significant at 1% indicating a 

high goodness of work of the regression line 

for the two farmer classes equations. The R2 

of 0.788 implies that 78.8% changes in the 

investment of the rice processors were 

accounted for by changes in the explanatory 

variables included in the model while 21.2% 

was accounted for by error. The result shows 

that age, education, experience and off-firm 

income were positively related to the amount 

of capital invested by rice processors and 

negatively related to ownership and capital 

input.  

The coefficient of age was positively related 

to investment capital of the respondents 

implying that advancement in age encourages 

higher investment by rice processors. 

According to [8], the age of the entrepreneur 

was found to be positively related to their 

level of investment meaning that older 

processors tend to accumulate more capital 

and could invest more in both farms and off-

farm activities. [7] shared a similar thought 

and asserted that the age of an investor was 

expected to have an effect on the investment 

behaviour because as the age of an individual 

increases, thus do his quest to go into 

investment increase intrinsically investment 

can later function as a monetary defend on 

retirement. [9] also stated that age has direct 

influence on investment as increase in age of 

investor increases the amount invested in 

farming. While these results may not conform 
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to a prior expectation, it is obvious that 

experience gathered over the years could play 

a critical role in determining investment. 

Youthfulness does not discourage investment 

except in the event of inexperience and low 

interest in agriculture; thus, investment is not 

altogether expected to be significantly lower 

compared to older adults.  

Education was positive to rice processorôs 

investment. This entails that with more 

education, processors have incentive to 

increase their investment. This finding agrees 

with economic theory that education is a 

strong asset that influences behaviour to risk. 

[7] asserted that an informed individual has 

higher potential to choose the area to invest as 

he is aware of the nitty-gritty of investment. 

Formal education provides entrepreneurs with 

a better capacity to learn about new 

production processes and product designs, 

offer specific technical knowledge conducive 

to firm growth, and increase ownersô 

flexibility. In justification to this finding, itôs 

been reported that well educated folks 

perceive higher risks and uncertainties that are 

found in business and are scientifically 

equipped to grasp the complexities of those 

eventualities. Hence, it might be inferred that 

educated investors might see varied problems 

and issues would like completely different 

angles as compared to uneducated investors. 

This finding refutes that of [2] who inferred 

that the level of education of household head 

had an inverse relationship to the investment 

in agriculture. 

The coefficient of processing experience was 

positively related to the investment of rice 

processors implying that with more 

experience, investment will increase in line 

with a priori expectation that the more 

experience the farmer gathers, the more he 

will be able to manage his firm and 

accumulate more resources for investment [8]. 

According to [9], small holder entrepreneurs 

who are highly experienced are usually not 

very active economically to invest on non-

farm enterprise opportunities.  

The coefficient of off-firm income was 

positively related to the investment of rice 

processors. This signifies that off-firm income 

increased investment. According to [8], 

income is one of the major determinants of 

investment such that an additional earning of 

1.00 from farm and off-farm incomes tends 

to increase investment by 0.34 and 0.31 

respectively. [6] thus implied that increase in 

investorôs annual income will increase his/her 

quest to invest. [9] also reported that an 

increase in farm income of the entrepreneurs 

will increase the amount invested in farming. 

Investors with higher levels of income have a 

higher tolerance for risk. Hence, they are most 

likely to invest more funds in farming. 

Interest rate had an expected negative 

relationship with the investment of risk-

seeking farmers implying that as interest rate 

increased, investment decreased. This agrees 

with economic theory and as well as the 

findings of [8] where it was confirmed that 

high interest rate tends to decrease 

investment. Ownership nature of the 

agricultural business had a negative sign for 

rice investors. According to [7], the decision 

on who owns an enterprise is a vital variable 

in determining investment decision thereby 

supporting [10] who reported that only a very 

small proportion of investors (2%) can invest 

in ventures owned by entrepreneurs with 

which they are not personally acquainted.  

Capital input was negatively related to the 

level of investment by the rice processors 

implying that as the value of capital inputs 

increased, investment reduced. This is 

expected since capital inputs constitute costs 

which are leakages from entrepreneursô stock 

of resources. Thus, for every 1% increase in 

capital inputs, amount invested in rice 

processing reduces by 0.765% thus implying 

that capital inputs variable is a strong 

predictor of investment. This agrees with the 

findings of Echebiri and Nwaogu (2017). 

 

CONCLUSIONS 

 

Based on the findings, the following 

conclusions were made: 

A mean investment value of 220, 610 

indicates a low level of capital investment 

which makes processors to be involved with 

local processing methods and this is 

responsible for their poor and inefficient 

allocation of resources. The result shows that 
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age, education, processing experience and off-

firm income were positively related to the 

amount of capital invested by rice processors 

and negatively related to nature of ownership 

and capital input. Therefore, based on the 

findings, the researchers recommend that: 

(i)Deliberate policies should be put in place 

by stakeholders in rural development to 

encourage small-scale rice processors in non-

agricultural wage and self-employment 

categories to invest off-farm income into rice 

production and processing. This is because 

when more funds are invested, it would lead 

to expansion in farm size and output so that 

they could operate in larger markets and go 

into full agribusiness processing; 

(ii)Similarly, the Federal Government, in 

conjunction with other government and non-

governmental agencies should organize 

training for rice processors on the 

management of additional income from off-

farm work activities. This would enable them 

to commercialize their business and take 

advantage of enabling agribusiness 

environment in the country. 
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Abstract 

 

Home-gardens are at grounding the definition of the cultural rural universe all over the world and are paving for 

centuries our entire existence as human civilizations. They are directly connecting people to nature and are 

securing our rapid access to genetic resources for food and agriculture in a close connectivity to all them believes 

and achievements. The natural landscape was sculptured towards the human needs and for centuries they represent 

the borders between human settlements and wild biodiversity. In Romania traditional home-gardens are not 

recognized yet as heritage values of our ancestors even certain papers are describing home-gardens but they are 

not considering that traditional home-gardens can still be found or investigated. Sibiu county has unique villages 

with peculiar attributes related to the organization pattern of households, the use of specific genetic resources into 

their home-gardens including landraces, the access of wild biodiversity for food as well as the connectivity 

maintenance with the main events of the Christian calendar. The scope of this paper is to scientifically ground a set 

of indicators to be discussed in order to define traditional home-gardens models for Sibiu county. Furthermore, they 

may become important milestones for ensuring food security in the region also considering climate-change dramatic 

effects. 

 

Key words: home-gardens, landraces, food security, biodiversity conservation 

 

INTRODUCTION  
 

In the last years, many researchers and 

conservationists asked themselves about the 

right definition of traditional home-gardens 

and gardening and their role in connecting the 

today rural communities to the demands of 

society [1]. How can we define a framework 

of basic principles to start developing 

appropriate indicators and how can we 

monitor them? In this regard we are 

emphasizing that certain types of home-

gardens, very well described by following 

these principles, are already part of our 

cultural heritage at the global level [12]. That 

means the monitoring system of the chosen 

set of indicators was already adopted in 

different countries all over the world, in a 

broader context and closely connected to the 

cultural heritage, as a core subject. Generally 

it is accepted that home-gardens are also 

essential for food chain suppliers, ensuring 

food security and are described in scientific 

papers of the past 10 years for New Zeeland 

[40], Japan [30], Central America [7], India 

[8]. Conclusions remarks of the above-

mentioned authors are relevant subjects of 

reflections and analysis also regarding the 

landscape management in close conjunction 

with specific gardening activities. The way a 

home-garden is integrated into the household, 

its proportion towards the total arable land 

and so on.  

As a follow-up, landscape development 

strategies have been proposed in direct 

connectivity with gardening activities and 

cultural heritage protection.  

A specific example from Indonesia exists in 

the island of Borneo and defined as Kaleka a 

traditional garden settled in the proximity of 

forests, and proofing over centuries to 

applying the best measures of sustainable land 

management [25]. The integration of cultural 

heritage into traditional communitiesô 

protection as well as for biodiversity 

conservation in this case is more than 

obvious. At the roots of defining these 

traditional landscapes resides the complex 

mailto:mihaela.antofie@ulbsibiu.ro
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analysis of communitiesô benefits on long 

term also as a tribute to society. Among these 

relevant are ensuring the access to food and 

feed resources for all year-round by taking 

into account new developing factors. In this 

regard the authors are looking to momentum 

life cycle when it is taken into consideration 

the integration of a new project [13; 17].  

The theory of resources dependence also 

supported by the last authors is placing this 

subject at the core of any community analysis 

when a new project should be integrated as it 

was defined by Pfeffer & Salancik since 1978, 

some 40 years before. According to these 

authors the economic and non-economic 

environments cannot be separated to each 

other in any analysis as all of them are based 

on a balanced access to required resources. 

This argument is very strong if it is taken into 

consideration the need for ensuring food 

security for the future and it should be 

consistent with resource-dependent 

communities. Following this approach, all 

traditional communities can be defined as 

resource dependent [19; 33].  

Taking together all above mentioned concepts 

and ideas the best approach, to continue 

development into traditional communities is 

the life-cycle analysis ad integrum when a 

new project is implemented that should not 

interfere with already existing resource 

dependence. Why? Because these traditional 

communities can be quickly disrupted by any 

out-side factor if it is not well understood 

before acting and such negative examples 

have been already signalled [18]. 

Usually, these traditional lifestyles, rich in 

biodiversity, may be defined also as the best 

settlements into which it is most suitable to 

integrate the best food security policies with 

the support of local authorities [15; 27]. 

Moreover, the implementation of a monitoring 

system may be supported based on existing 

political commitments taken under the 

provisions of the Art. 5 of the International 

Treaty on Plant Genetic Resources for Food 

and Agriculture or Plant Treaty (i.e. 

ITPGRFA) [4; 5].  

Summarising, different theories and models 

regarding traditional communitiesô 

maintenance, home-gardens definitions and 

traditional gardening have been proposed 

during more than 40 years. However, lot of 

them are connecting non-economic and 

economic environments by considering 

specific financial mechanisms.  

A case study from Cameroon was focused on 

traditional agroforestry [38]. In this case, the 

analysis is going down to the richness of 

biodiversity as a platform for further analysis 

in the most complete manner of the 

management of resources. The researchers 

discussed the term ñhome gardenò in close 

connectivity to annual field crops and 

traditional forests gardens. The final 

conclusions set the connectivity between 

species richness and landscape sustainable 

management [34]. Furthermore, challenged by 

current policies and climate change effects the 

analysis of traditional gardens brought into 

the frontpage food security for the future [22]. 

The interconnectivity between old and new, 

was in all cases identified. However, it is 

essential to grounding the development of 

new local strategies for food security 

maintenance as an asset for society. The main 

feature of home gardens is that they provide 

direct access to food, that being their major 

attribute grounding any food security strategy 

development for a region or a country.  

How may be possible to fully ensure the direct 

access to PEGFRA to a country population? 

This concept also is not new, and it was very 

well underline by Brownrigg since 1985 [10]. 

Considering that gardens are evolved 

landscapes into human settlements and very 

deep integrated into their daily existence with 

a history of more than 10,000 years, may be a 

good start into taking into consideration more 

historical factors acting on the analysed 

communities. 

Currently for European countries lot of 

scientific articles described different 

traditional gardens [6; 20; 24; 37]. For each of 

them resource dependence and management 

measures have been described. At the core of 

their analysis stood the principle of describing 

these traditional gardens as being integrated 

into specific traditional landscapes [32]. 

In case of our country the current interest in 

defining home-garden was the developing of 

circular economy that can open the door for 
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analysing them in specific rural areas for the 

first time [23].  

The scope of this article is to define a 

framework of indicators to be used in the 

process of describing traditional home-

gardens for food security in the historical 

region of South-East Transylvania, mainly 

located in Sibiu county, Romania. Even 

indicators connecting home-gardens to nature 

conservation have been defined it is relevant 

to underline some peculiarities of the Eastern 

former communist countries that should be 

taken into consideration as well as the 

richness in terms of biodiversity compared to 

Western European countries [9].  
 

MATERIALS AND METHODS  

 

Study area. During the last 10 years of 

around 60 missions in Sibiuôs county villages 

it was obviously that people still use local 

seeds such as landraces and apply traditional 

mixed with modern agricultural practices. All 

53 main localities of Sibiu county have been 

surveyed, at different extents, for landracesô 

presence and traditional agricultural practices.  

80% of these localities have also been also 

surveyed for genetic resources for food and 

agriculture such as: Alma Vii, AlἪ©na, Apoldu 

de Jos, ArpaἨu de Jos, AἪel, Axente Sever, 

B©rghiἨ, Biertan, BoiἪa, ChirpŁr, C©rἪiἨoara, 

Cristian, Gura Râului, Hoghilag, Iacobeni, 

Jina, LoamneἨ, LudoἨ, Marpod, Merghindeal, 

MicŁsasa, MihŁileni, MoἨna, Nocrich, Orlat, 

PŁuca, Poiana Sibiului, RacoviἪa, RŁἨinari, 

R©u Sadului, RoἨia, Sadu, Slimnic, ἧeica 

Mare, ἧeica MicŁ, ἧelimbŁr, ἧura Mare, ἧura 

MicŁ, TiliἨca, T©rnava, Turnu RoἨu, Valea 

Viilor and VurpŁr.  

Questionnaire applied In all these cases a 

common questionnaire was applied that was 

recently published (Antofie et al., 2019). The 

questionnaire includes relevant information 

related to the landscape, geology, climate, but 

also to agricultural practices (i.e. from 

traditional to modern), applied equipment and 

machinery, irrigation. A relevant part of the 

questionnaire was oriented to the covering of 

the familyô needs for an annual consuming. 

The access to the wild flora and fauna as 

genetic resources for food and feed were also 

investigated. Another subject of relevance is 

the religious calendar use for planning 

agricultural practices and without any 

exception in all villages the traditional 

knowledge (TK) related to agricultural 

practices is connected with the major religious 

fests of Christianity due to over 2000 year of 

constant coverage of this religious over pre - 

Christianity knowledge.  

Our investigations covering the entire Sibiu 

county were made with the support of 86 

students of the two specializations of 

Montanology and Environmental Protection 

belonging to the Faculty of Agricultural 

Sciences, Food Industry and Environmental 

Protection of the University ñLucian Blagaò 

of Sibiu and took place between 2010 and 

2019. The main scope to involve students was 

to raise awareness among them regarding the 

presence of TK related to agricultural 

practices and use of landraces as the major 

step before starting to implement any new 

agricultural practices or to introduce a new 

crop. By applying an adaptive strategy should 

further be more beneficial to villages in terms 

of sustainable development. 

 

RESULTS AND DISCUSSIONS 

 

The first reason to define traditional home-

gardens is the presence of TK related to 

traditional plant genetic resources for food 

and agriculture (PGRFA) cultivation for more 

than 100 years in the same agro-ecosystem. 

The lack of official recognition in Romania of 

traditional home-gardens triggered us to start 

this study in our attempt to further support the 

development of reliable food security 

strategies for rural communities. 

However, certain authors are not describing 

any historical backgrounds and are not citing 

any historical resources in this regard [16]. 

The scarcity in historical evidences became 

obvious and this should be taken into 

consideration. This case is similar to former 

communist countries and can provide an 

interest due to peculiarities of the countries. 

However, compared to the Western European 

countries, having no interruption into their 

historical democracy, Romania has a gap of 

45 years of democracy disruption when 
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traditional home gardens were removed from 

countryside with small exceptions (i.e. local 

communities into hilly-mountain areas). What 

really happened? How people faced this new 

situation? Do they continue to cultivate home 

gardens? Do they change the former 

traditional landscape? The TK related to home 

gardens is diminishing gradually into the heart 

of rural communities up to 1989 when the 

arable land was again retuned to the former 

owners without any resources considering the 

sequestration of all agricultural tools and 

equipment after 1945 [14; 26]. It was a 

dramatic transformation of TK among people 

of different generations and accessing a 

completely new landscape governed by the 

principle: the good of the people! The land 

was not anymore part of their culture and 

civilization but rather an exchange coin.  

However, after 1989 the old generation from 

rural communities quickly accessed their 

traditional memory and reintegrated again 

their home gardens into the existing 

landscape. A former public market network 

disappeared, and new small markets emerged 

without political support for networking. 

During the past 30 years, most of the 

landowners loosed from economic point of 

view their capacity to continue working their 

arable land [39]. However, less and less of 

them continued to develop and disseminate 

the knowledge connected to crops cultivation, 

nature connection and religious calendars and 

contributed further to safeguard food security 

for their own communities. Seeds considered 

as lost before 1989 have been collected during 

certain missions into rural communities 

having home gardens [31; 35; 41]. 

Another group of researchers from Romania 

already published and considered that home 

gardens of the 18th century where mainly 

dedicated to edible and aromatic plants [36] in 

the historical province of Transylvania, 

specifically focused on a closed rural 

community. However, the description of 

species planted into the home gardens at least 

one century before is not yet published up to 

1953 [21]. Traditional knowledge related to 

wildness is already described as existing in 

Romanian rural communities not encapsulated 

into the public goods after 1945 [16]. 

However, home gardens are not described yet 

for Romania even it is highly recognized that 

we have one of the richest countries in terms 

of biodiversity in Europe, namely in rural 

areas [11]. 

Home-gardens are constant parts of all 

investigated villages in Sibiu county. What is 

relevant to be define and to be discussed 

further in future articles. 

1. The historical topography of home-gardens 

inside a household. This subject becomes 

relevant when the proportion of home-gardens 

inside the village (i.e. urban planning) is 

discussed against that of the outside village 

(non-urban planning) due to urban planning 

and households needs; Such an indicator was 

already described as 0.54% as general 

proportion at the country level related to all 

arable land [29]. In fig. no 1 is the oldest 

house in MoἨna commune dated 1794 and 

which respect the ancient topography of the 

households: 1:10 constructed area towards 

green area (home-garden, orchard and 

vineyard). 

 

 

 
Fig. 1. The oldest household: no. 204, MoἨna 

Commune has one of the representative ancient home-

garden of the region. The first image is the original 

basementôs beam of the house. The second is the 

entrance into the home-garden, paved by ornamental 

species.  

Source: Original photo, 18 August, 2019, Antofie MM. 
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2. Genetic resources for food and agriculture 

present in home-gardens. This is associated 

with a survey of potential local landraces and 

also with their proportion in use that were 

already investigated in our country [28]. The 

famous landrace at the county level MoἨna 

cabbage was recorded in several home-

gardens (Fig.2). 

 

 
Fig. 2. óMoἨna cabbageô is a landrace famous for very 

thin, elastic, and compacted leaves and very flattened 

heads, excellent for pickling over the winter. It is also 

cultivated in home-gardens positioned outside urban 

area, in direct connectivity to the beach forest. It 

belongs to the householders at the no 254 of the 

commune of MoἨna.  

Source: Original photo, taken on 20 August 2019, 

Antofie MM. 

 

3.The integration of wild genetic resources 

into the household needs. This subject is 

relevant for integrating biodiversity as a 

whole with agricultural biodiversity in order 

to create an appropriate balance for the 

preservation of wild fauna and flora [2; 3]. 

The direct connectivity to natural forest 

habitats can be seen in fig no. 3. 

4.Vulnerabilities and risks regarding 

traditional knowledge erosion due to existing 

national policy for agriculture. Usually 

national policies are supporting farming 

systems based on large agricultural surface 

use. However, in this case arable land is 

highly fragmented and the major benefit is 

that due to this fragmentation the resilience 

[2; 3].  

 
Fig. 3. Home-gardens in the outside urban area, in 

direct connectivity to the beach forest. It belongs to the 

householders at the no 254 of the commune of MoἨna. 

Source: Original photo, taken on 20 August 2019, 

Antofie MM. 

 

5. Capacity building at the local level related 

to the recognition of TK and PGRFA as 

heritage values for local communities. 

 

CONCLUSIONS 

 

Traditional home-gardens still exists in 

Romania and they are already described in 

Sibiu county. The cultural value of crops 

cultivation are well integrated into the 

seminatural and natural landscapes further 

supporting the idea that this should be the 

main characteristics of our traditional home-

hardens. Moreover, their continuing existence 

into the same agro-ecosystems and 

substantiation by historical evidences may 

further support the idea of a full analysis for 

these communities. The main subjects should 

be: a full inventory of genetic resources 

domesticated or wild for food and agriculture. 

Their connectivity to their culture or TK. The 

way of using urban and outside urban areas 

may also support the definition of the 

traditional home-garden and further to define 

different evolved garden types, slightly 

different compared to ancestral models. As 

complex a community is in integrating and 

preserving genetic resources for food and 
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agriculture they are more prepared to become 

relevant resilient communities for the future. 
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Abstract 

 

Traditional home-gardens surveyed in villages of the historical province of Transylvania of Romania are dedicated 

for cultivating crops, fruit trees, shrubs and ornamental plants as well as inside and outside urban planning areas. 

They are connected to the semi-natural and natural landscapes and as a consequence their role in the biodiversity 

conservation is high. However, this concept in Romania is not yet defined. The scope of this article is to reveal the 

high diversity of plant genetic resources for food and agriculture in Moѽna commune from Sibiu county of Romania. 

Our results revealed that the commune is dominated for crops cultivation by maize, potatoes, and cabbage but not 

only. A series of crop species and landraces are unique for the region such as the óMoѽna cabbageô, the maize 

landraces óRed of Moѽnaô and óLŁpuѽneagô. There are landowners experimenting new varieties or new introduced 

species improving their skills for implementing different agricultural practices and saving seeds. Moreover, a series 

of other species are not officially recorded due to the constraints of the official forms in place. In this case they may 

become neglected crops species for the country at the official level. This situation can create the scene for 

vulnerabilities supporting their disappearance or crops erosion. It is the case of local carrots that disappeared due 

to the loosing of their capacity to save seeds as the species is cross pollinated. All these results support us to define 

the gastronomic footprint of the village as a major component in the agricultural policy to support food security.  

 

Key words: home-gardens, landraces, food security, crops conservation 

 

INTRODUCTION  
 

Traditional home-gardens are considered at 

the global level that are important hot-spots of 

biodiversity due to the high diversity of 

cultivated crop species and varieties and their 

complex connectivity with other species into 

seminatural and natural ecosystems [12]. 

These small surface areas, as open systems, 

are ideal habitats for different other organisms 

setting the scene for resilient complex agro-

ecosystems towards implementing climate 

changesô adaptation and mitigation measures 

[10]. In Romania traditional home-gardens are 

not yet defined even at least in the European 

Union it has the highest rate of rural 

population living inside these peculiar cultural 

traditional landscapes [14]. 

The fast changing of life in rural area may 

have dramatic effects on the preservation of 

rural traditional values and afterwards 

negatively impacting their resilience under 

climate change effects [19]. In this case, at the 

global level and in other European countries 

this process started years ago [6; 23].  

To define traditional-home garden we need to 

understand and furthermore substantiate the 

way how can we better assess the diversity of 

crops in relationship to landscape 

peculiarities, householders believes and 

associated traditional knowledge. In this 

regard, we propose as a very first step the on 

farm survey of crops diversity residing in 

these ecosystems. The original pattern of the 

diversity of species and varieties recorded in 

the field may further support us to define the 

gastronomic footprint concept for an area 

closely connected to cultural heritage. This 

should be a relevant indicator in developing 

the definition of rural cultural heritage related 

to cultivated crops as genetic resources for 

food and agriculture and traditional 

knowledge. 

mailto:mihaela.antofie@ulbsibiu.ro
mailto:camelia.sand@ulbsibiu.ro
mailto:mihaela.antofie@ulbsibiu.ro
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In terms of crops inventory at the national 

level, in line with the European Union policy, 

Romania decided in 2001 through the 

Governmental Decision no 540/ 2001 to set 

the major indicators for agriculture namely to 

survey on a yearly basis crop species diversity 

relevant for trade [20]. These indicators are 

feeding the National Statistics Register in line 

to the European Union regulatory framework. 

Thus, the forms AGR 2A and AGR 2B, 

officially entered into force in 2001 with the 

scope to collect the major data related to field 

crop species, sparsely trees and orchards, 

regarding cultivated surface area (AGR 2A ï 

for spring) and productivity (AGR 2B ï for 

autumn). In terms of capacity building the 

main authorities involved, according the 

current regulatory system, are the City Halls 

and the County Directorate for Agriculture 

and Rural Development. The last is in charge 

to first data validation, followed by data 

feeding into the national statistics designated 

offices at the county level. The National 

Institute for Statistics and their county offices 

are in charge with final data validation at the 

national level and processing and furthermore 

of data transfer to their homologues at the 

European level. Finally, at the European level, 

a general image of crops production is created 

and refined into the annual statistical reports. 

There is a clear missing link in terms of 

capacity building at the local level between 

authorities working on one hand under 

agriculture and on the other hand on 

biodiversity. If authorities for biodiversity 

conservation are in charge under the 

Convention on biological diversity (CBD) and 

all related treaties in case of Romania the 

Plant Treaty that originates from the scope of 

the CBD as a complementary treaty to cover 

all biodiversity, it is only working under 

authorities of agriculture namely the Gene 

Bank of Suceava. Under these circumstances 

there is a great need to rising awareness of the 

importance of ensuring conservation measure 

for all genetic resources for food and 

agriculture to officials in the City Halls of 

communes in our country as well as in other 

European Union countries. This gap is not 

covered yet in terms of regulatory framework 

or recommendations at the European level or 

national level. 

Any resource and, in this case any plant 

genetic resource for food and agriculture 

(PGRFA) may be at the heart of developing 

new innovative economic activities for easy 

supplying the food and feed economic needs 

in our contest to ensuring food security for the 

future. Thus, one principle may be defined: 

the more diverse the genetic resources are on 

which a village depends, the more its 

inhabitants are protected from the effects of 

climate change and implicitly from food 

insecurity. Such ideas have been already 

published with different connotations already 

[5; 16; 18]. The cultural values of villages go 

behind food security and all rural cultural 

values. However, in terms of PGRFA, 

relevant for climate change are all of them 

including ornamentals and wild species 

residing inside the rural cultural landscapes. 

Why? There are long-term ecological 

connections between all these species. 

Furthermore, to define traditional home-

gardens we need to also address climate 

change challenges such as drought, heavy rain 

falls or unusual meteorological conditions as 

well as the need to address food security for 

the future and furthermore the need for 

continuation of traditional culture so seldom 

mentioned or studied under social 

connotations [8]. In Romania, the direct 

connectivity between City Halls and 

landowners or householders is not officially 

defined for protecting landraces or PGRFA 

older than 100 years in the same agro-

ecosystem [24]. It is still possible based on 

local decisions of the City Hall Council to 

further support the recognition of knowledge 

related to the continuous cultivation and 

dedication for cultivation of PGRFA.  

The scope of this article is to survey the 

diversity of crops species in a village 

recognized to preserve traditions and to 

analyse the results against the official forms 

AGR 01 and AGR 02 that filled in by the City 

Hall officials to reveal the extraordinary crops 

heritage residing in their home-gardens. The 

results of this study are relevant to 

substantiate the gastronomic footprint of the 

cultivated crops species that may be accepted 
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as an indicator in the procedures for 

recognizing traditional home-gardens in 

certain rural areas of Romania. All data are 

analysed to reveal new opportunities for 

villagesô development considering all genetic 

resources that are presently cultivated and 

their potential for new economic activities. 
 

MATERIALS AND METHODS  

 

Study area. MoἨna is a commune positioned 

in Sibiu county, Romania (46Á5ǋ32ǌN 

24Á23ǋ44ǌE), comprising other two villages 

Alma Vii (46Á2ǋ53.8ǌN 24Á25ǋ51.73ǌE) and 

NemἨa (46Á5ǋ9ǌN 24Á26ǋ43ǌE), a well-

documented rural area relevant for agriculture 

in the historical province named Transylvania 

of the Middle Ages, based on the Fiscal 

Transcription of Transylvania from 1750 [13]. 

Methods of investigations. The complete 

survey of 12 households and officials 

regarding the current situation of crops 

cultivation as well as the connectivity with the 

historical arable land-use and land-use change 

(Fig. 1).  

 

 
Fig. 1. A general view of the MoἨna commune and the 

12 locations of investigated home-gardens. Map 

realized by Antofie M.M. with the support of Google 

My Map on 14 August, 2020.  

Source: 

https://www.google.com/maps/d/viewer?mid=1NWQtu

_Rcsvj8On1Q_osCAAMWEQ7X0kbn&ll=46.0881060

06013795%2C24.40285550000003&z=15 

 

The 12 householders were selected mainly 

based on their continuous activity of 

cultivating the arable land and on their 

openness to allow a direct investigation inside 

their home-gardens and their own field for 

crops. For this purpose, a questionnaire was 

applied that was recently published for the 12 

landowners and officials from the City Hall 

[3]. The questionnaire includes among others 

a complete information related to the 

cultivated crops as well as the cropsô 

management system at the local level. 12 

missions took place during August and 

October, 2019. 

Official records In order to evaluate the 

consistency of the current official recording 

with the commitments taken under the 

provisions of art. 5 of the Plant Treaty the 

City Hall Officials supplied us with their 

official transcripts to find official solutions to 

encourage the official recognition of their 

home-gardens as traditional hot-spot of 

biodiversity in Romania at the European 

Union level [4]. 

 

RESULTS AND DISCUSSIONS 

 

MoἨna is a famous commune for the last two 

centuries in Sibiu county, mainly due to the 

professor Stephan Ludwig Roth, of Saxon 

origin fighting for the protection of Romanian 

population and therefore considered as the 

main emancipator of the Romanians in the 

region of MediaἨ during XIX century [9]. The 

commune is also famous for selling excellent 

quality legumes and wine on the agri-market 

of MediaἨ (46Á9ǋ50ǌN 24Á21ǋ3ǌE), the main 

city of the region located at 5 km distance, 

and for more than 300 years documentary 

attested [13]. 

The connection with the landowners was 

mediated by the City Hall officials due to the 

complexity of the interview, duration of 

survey, including the visiting on spot of all 

home-gardens and fields, and privacy of the 

householdsô families.  

The results of survey will be discussed below 

and grouped on cereals, potatoes and legumes. 

Cereals. For more than 300 years the village 

was famous for cereal cultivation (spring and 

winter wheat, rye, oat, einkorn, millet) [13]. 

After 1750 maize entered the home-gardens 

together with other crops such as potatoes, 

tomatoes and peppers. The situation continues 

to be unchanged up to 1960 when commercial 

varieties of wheat dominated the agricultural 

https://ro.wikipedia.org/wiki/Media%C8%99#/maplink/2
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landscape and eliminating einkorn and millet. 

However, after 1960 maize entered into the 

field outside the village and shared a 10% 

average of the cultivated land up to late 1990 

[4]. A complex situation was recorded after 

1990 when maize started to dominate the 

agricultural landscape up to 90% of the 

cultivated field area. According to officials 

and landowners this change was generated by 

the arable land restitution without taking into 

account the need for any agricultural 

machinery (i.e. all rudimentary agricultural 

machinery was confiscated from all citizens 

before 1950) and the continuation of 

impoverishment of the population up today. 

Under such constraints, the local inhabitants 

continued to cultivate the agricultural fields as 

well as their home-gardens according to their 

fair possibilities. Thus, maize become slowly 

but continuously, the major cultivated crop 

due to its simple technology of cultivation 

compared to cereals. However, compared to 

cereals, maize will very soon spoil the soil 

[21]. The official claimed that due to this 

concern during 2018 the wheat and other 

common cereals were cultivated at higher 

costs on a larger surface compared to maize. 

Based on data provided by authorities during 

2019 only 2% of the cereals were represented 

by traditional crops such as Triticale hybrids 

and Avena sativa L (i.e. oat) and the rest of 

them by Zea mays L. (fig. 2, table no. 1).  

 

 
Fig. 2. The current share situation between the major 

cereals cultivated in MoἨna, a commune with a long 

history of wheat cultivation.  

Source: Original image based on collected data from 

the field. 

This situation was confirmed by all 

respondents. However, what was not possible 

to officially record, was the variety or hybrids 

for any species. Unfortunately, at the local 

level only the species is officially recorded 

into the forms AGR 2A and AGR 2B. We 

underline that for more than 20 years it is 

recognized the relevance of the diversity of 

varieties for agro-ecosystems [2] and 

therefore a change can be realized at the local 

level ï at the level of local authorities. 

In this case we were able to identify one 

householder cultivating outside the urban area 

(i.e. inside the arable land) a large surface of 

maize local variety or landrace: óLŁpuἨneagô 

(i.e. 10 yellow rows on the cobs) on 5.3 ha 

and another cultivating another landrace: óRed 

of MoἨnaô (i.e. 12 purple rows on the cobs) on 

4 ha. These two different landraces are 

cultivated for more than 100 years in the same 

agro-ecosystems of the county [4].  

 
Table 1. The major crops species cultivated during 

2018-2019 in the cropsô fields of MoἨna commune. 

C
rt
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Crop species in the field in close 

connectivity to home-gardens 
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1. 1 Avena sativa L.  x 

2.  Brassica oleracea var. capitata L. 

'MoἨna', local variety 
x   

3.  Medicago sativa L.   x 

4.  Solanum tuberosum L. x x 

5.  × Triticosecale Wittm. ex A. Camus.  X 

6.  Triticum aestivum L. x  

7.  Zea mays óLŁpuἨneagô, óRed of MoἨnaô  x   

8.  Z. mays L. hybrids of import   x 

9.  Z. mays L. 'Tuda 200' national hybrid x   

Source: all data are based on original investigations by 

corelating the official data to the field data collected 

from home-gardens during 2020 in MoἨna commune, 

Sibiu county, Romania. 

 

Both landowners declared that they are 

content with a production that is varying 

between 3,000 up and 4,000 kg/ha because 

this is constant even for very dry weather 

conditions. Moreover, they are using for food 

the óLŁpuἨneagô maize variety because the 

polenta is much sweeter and óvelvet-likeô 
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when eating based on the local opinion. The 

óRed of MoἨnaô is used for improving the 

milk quality providing a full taste of 

sweetness to the cheese they are producing 

(Table 1).   

Among the old Romanian hybrids óTurda 

200ô is well established in these agro-

ecosystems covering more than 90% of the 

arable land area. The officials claimed that 

also there are landowners cultivating new 

hybrids but there is no official record to 

establish their identity. In this regard, related 

to cereals as PGRFA it can be considered that 

in MoἨna it is possible to preserve old and 

new cereals, the landowners are open to the 

new but they are also cultivating old varieties. 

Their traditional knowledge is strong, and 

they can easily adopt new crops in the region.  

The change from classic cereals to maize 

production was catalysed by landownersô 

financial difficulties, to borrow common 

agricultural machinery that are needed for 

cereal technology based on the declaration of 

all respondents as well as of that of officials. 

However, during 2018, only 4.4 t/ha of winter 

wheat were produced on 327 ha due to 

dramatic weather conditions (i.e. high 

temperature and humidity were perfect for 

supporting the occurrence and spreading of 

wheat rust). All these factors were decisive to 

the locals to renounce to furthermore cultivate 

wheat in 2019. We mention that the region 

may be considered as a hot spot area for 

wheat rust also considering historical data 

provided by the Fiscal Conscription of 

Transylvania for 1750. 

It can be concluded that in 2019 a large part of 

the arable land was cultivated with maize 

against traditional cereals (i.e. wheat, rye, 

barley, oat) that proves the excellent 

integration of maize as a crop into the 

agricultural landscape of this rural area (Fig. 

2). The total grain production for 2019 was 

832 t with a productivity of 16 t/ha that was 

similar to that of 2018 (15.5 t/ha). 

In the last 30 years in the case of cereals it is a 

clear shift between classic cereals such as 

wheat against maize. If cereals dominated 

these agroecosystems for more than 5,000 

years, after less than 30 years maize 

dominates the entire arable land area. It is 

obviously that this shift is due to a regression 

in terms of access to technology related to the 

present life needs. 

This shift is not unique in Romania and 

similar situations have been recorded in 

Poland [17], Hungary [7] also countries that 

follow the communism breakdown and 

completely changing their political regime. 

However, at least in case of cereals, local 

authorities should be aware of the negative 

impact of maize cultivation under such an 

extensive way on long term over the quality of 

soils, decreasing food security for the future. 

Potatoes entered as a garden species in this 

village area in the beginning of the XVIII 

century, in the same manner like in other parts 

of the country, and since then, it becomes one 

of the most important crops of the region [13]. 

During 2019, 52 ha of arable land were 

cultivated with autumn potatoes a comparable 

surface to 2018 when 48 ha were cultivated. 

There are at least two families declaring that 

they are using saved seed potatoes each year 

for many years. They werenôt able to provide 

for sure the exact information of how many 

years they are saving seedôs potatoes or the 

source. However, their productivity is not so 

high (bellow 5,000 kg/ha) they considered 

that the need to use pesticides decreased and 

both of them were content with a moderate 

production. The rest of eight investigated 

families are using commercial seed potatoes 

and associated pesticides due to the need to 

respond their needs. They were not able to 

provide the exact name of new introduced 

varieties. The major pests and diseases 

recorded based on this survey are as 

following: potato cysts nematodes (i.e. 

Globodera rostochiensis or G. pallida) in the 

region as well as wart disease (Synchytrium 

endobioticum) and late blight disease 

(Phytophthora infestans) mainly expressed 

during rainy summers. 

There are no boundaries related to the way of 

choosing potatoes varieties, each of the locals 

respect the other neighbourôs decision related 

to the management of their own arable land. 

In case of local seed potatoes these families 

may be of interest considering the programme 

of mountain potato seed collection from 
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Romania that started recently at the global 

level [11; 15]. 

 
Table 2. The major legumes species cultivated during 

2018-2019 inside home-gardens of MoἨna positioned 

half inside the urban area and half outside urban area ï 

in the field of crops.  

C
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Crop species as legumes cultivated in home-

gardens 
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10.  Allium cepa L. 'redô and ówhiteô  x x 

11.  Allium sativum L. x   

12.  Anethum graveolens L. 'local variety' x   

13.  Apium graveolens L. 'local variety' x   

14.  Armoracia rusticana G.Gaertn., B.Mey. & 

Scherb. 'local variety' 
x   

15.  Artemisia dracunculus L. 'local variety' x   

16.  Beta vulgaris L. ssp. vulgaris var. rubra L. x   

17.  Brassica oleracea var. botrytis L.   x 

18.  Brassica oleracea var. capitata L. 'MoἨna', 

local variety 
x   

19.  Brassica oleracea var. gongylodes L.   x 

20.  Capsicum annum var. grossum Sendt.   x 

21.  C. annuum L. var. 'Kapia' and 'Alma Paprika'   x 

22.  C. annuum var. microcarpum (Cav.) Voss in 

Vilm.   
x 

23.  Cucumis sativus L. 'local variety' x   

24.  Cucurbita maxima Duchesne x x 

25.  Daucus carota L.   x 

26.  Helianthus annuus L. x   

27.  Lactuca sativa subspec. capitata (L.) Schübl. 

& G.Martens 'local variety' 
x   

28.  Lycopersicon esculentum Mill. 'local variety' x   

29.  Mentha piperita L. x   

30.  Ocimum basilicum L. x  

31.  Petroselinum crispum f. vulgare (Nois.) Danert x x 

32.  Phaseolus vulgaris L. dwarf and climbing local 

beans 
x x 

33.  Pisum sativum L.   x 

34.  Rheum rhabarbarum L. x   

35.  Satureja hortensis L. x   

36.  Solanum melongena L.   x 

37.  Spinacia oleracea L.   x 

Source: original data based on original investigations 

by corelating the official data to the field data collected 

from home-gardens during 2020 in MoἨna commune, 

Sibiu county, Romania. 

 

Another risk is associated to the lack of 

control for using pesticides as their 

application need a specific knowledge and to 

respect some strict protocols even for the use 

eco-friendly pesticides. This should be 

another vulnerability of the official system 

identified at the local level. 

Legumes The commune and its two villages 

were and still are famous for legumes 

cultivation [13].  

The cultivated surface was 48 ha for both 

years 2018 and 2019 with a total production 

of 740 t for 2018 and 710 t for 2019. The 

slight increase for 2018 was due to the 

weather conditions: warm and humid that are 

positively influencing vegetable cultivation.  

The surface is comparable with that of 

potatoes cultivation. Among these species we 

describe the cultivation of tomatoes, onion, 

garlic, cabbage, pepper, cucumber, carrots, 

beans, eggplants, cauliflower and other not 

mentioned by the official forms (i.e. AGR 2A 

and AGR 2B) and they were cultivated in 

similar proportions during both investigated 

years. It can be considered that 25% of the 

arable land is covered with legumes and to a 

certain extent it follows the history of the 

village for legumes cultivation (Fig. 4). 

 

 
Fig. 3. A diagram presenting the proportions of the land 

use for cereals and home-gardens shows that for MoἨna 

village one quarter of the arable land is covered by 

home-gardens that can be in the urban area as well as 

out-side urban area.  

Source: original data based on original investigations 

by corelating the official data to the field data collected 

from home-gardens during 2020 in MoἨna commune, 

Sibiu county, Romania. 
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By analysing the species listed into the Table 

2, and by comparing with the species listed 

into the forms AGR 2A and AGR 2B, it 

appears that they are cultivating more species, 

that today are not recorded officially. It can 

create a false impression that other species 

than those officially recorded are not 

important and here is not the case.   

In case of onion both red and white varieties 

local as well as commercial, are cultivated on 

a surface of 5 ha on a yearly basis in the last 

two years: 2018 and 2019. Only local garlic 

landraces are cultivated here due to its taste 

and gastronomic qualities as well as for its 

traditional preservation over winter (i.e. cool 

and well air drained basement rooms) and 

officially recorded for 1 ha on a yearly basis. 

However, the local needs are not addressed 

when we are talking of very small parcels and 

all together can easily extent the surface with 

at least 2 ha for onion and 0.5 ha for garlic 

according to officials. 

 

 
Fig. 4. A diagram presenting the connection between 

the cultivated area of the species and their productivity 

supports further the idea that the region is suitable for 

legumes, potatoes and cereal cultivation as well.  
Source: original data based on original investigations 

by corelating the official data to the field data collected 

from home-gardens during 2020 in MoἨna commune, 

Sibiu county, Romania. 

 

Vegetables such as red beet, lettuce, different 

local varieties of dwarf and climbing French 

beans, cucumber are claimed to be all local 

varieties. The householders officially declared 

a total arable land area of 5 ha as being 

cultivated with cucumbers but appears also 

that the surface is probably higher with 1-2 ha 

due to very small, cultivated parcels also 

inside the urban area. A similar situation is for 

French beans, officially recorded for 2 ha 

which in reality, it easily can increase at 3 ha 

as it is a basic food vegetable. 

Due to different difficulties it was a common 

issue to preserve carrot seeds and this is not 

only in this region [22].  

All householders are using seeds of 

commercial origin, that was not a common 

use in the past. The great infusion at low costs 

seeds into the commercial network fuelled the 

loss of local seeds of carrots that claims a 

specific knowledge and certain barriers in 

order to avoid cross-pollination [1].  

A similar situation is for peas, spinach and 

different subspecies and varieties of pepper. 

In case of pepper we mention the introduction 

of the new variety óAlma Paprikaô of 

Hungarian origin, very much appreciated by 

locals, extensively cultivated and used as a 

pickle.  

Into the official records we may found only 3 

ha of pepper subspecies as a total. However, 

based on the opinion of the officials the 

surface is doubled for the village considering 

more than 500 small parcels from the gardens. 

The pea surface may be around 0.5 ha for the 

entire village but there are no official records. 

An interesting situation is for cabbage for 

some of the householders.  

Even there are householders that are claiming 

that they are cultivating the original local 

variety óMoἨna cabbageô, with a history of 

centuries (i.e. the leaves are very thin and 

elastic and the best for pickling) still some of 

them renounced to the local seeds for 

commercialized seeds or seedlings, very easy 

to be found. 

Regarding the famous óMoἨna cabbageô we 

need to underline that it is a cross pollinated 

species and therefore it should be very hard to 

consider that still the old variety survived, and 

local carrots doesnôt. A molecular analysis is 

compulsory to officially recognize this variety 

as a local landrace. A close analysis of official 

data shows that the highest productivity was 

recorded for potatoes followed by the 

traditional cabbage and carrots. 
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CONCLUSIONS 

 

An integrative screening of crops diversity in 

MoἨna commune (i.e. cereals, potatoes and 

legumes) reveals an impressive diversity in 

terms of varieties and species compared to the 

official forms that are supporting the 

monitoring of PGRFA at national and 

Europeanôs levels. 

The householders are equally oriented to 

preserve old varieties and to import or test 

new crop species or varieties, proving real 

skills for adopting new technologies and 

being interested in the commercialization of 

their products. 

It can be considered that the gastronomic 

footprint of MoἨna locality is dominated by 

maize, cabbage and potatoes and these local 

varieties should be at the core of further 

molecular investigations to prove if they 

really are landraces.  

Traditional home-gardens of MoἨna are 

dominated by legumes propagated by saved 

seeds and are open for new varieties too to 

their strong traditional knowledge related to 

crops cultivation. 

In the village are also problems in saving 

seeds for cross-pollinated species such as the 

case carrots and therefore concerns should be 

raised to improve this capacity for locals. 

All home-gardens for legumes includes 

ornamental plants for all village and further 

investigations will be realized. 

Traditional home-gardens are split into two 

areas: inside and outside urban area, 

depending on the surface of the households. A 

strong connectivity between these urban areas 

exists and the landowners are dedicating to 

improve their cultivation skills and 

productivity. 
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Abstract 

 

Home-gardens survived in many villages in Romania especially in the historical province of Transylvania and the 

rich diversity of species and their varieties recorded for vineyards, fruit trees and shrubs may further contribute to 

define the concept of traditional home-gardens. More than other cultivated species, vineyards and fruit trees that 

are positioned inside, or outside urban areas, are connecting these agro-ecosystems to the wild ecosystems in a very 

specific landscape, making possible the preservation of an impressive number of wild species diversity for the 

region. The scope of this article is to record and discuss the diversity of domesticated species and their varieties 

related to three groups of plant species such as following: vineyards, fruit trees and shrubs in Moѽna commune, 

Sibiu county, Romania. Our results revealed that even the vineyards decreased 23 times compared to 1750, local 

community continued to cultivate the first hybrids that have been introduced after the first attack of Phylloxera 

during the 19th century. Fruit tree species were also recorded in fossils excavated from human settlements in South 

Eastern Transylvania, the fruit diet being almost unchanged for so many centuries. This is the case also for bushes 

species that are towering all traditional home-gardens inside urban areas. However, the population expressed an 

obvious openness for testing and integrating new varieties, new species as well to preserve all old inherited plant 

genetic resources for centuries supporting us to further define a new type of gastronomic footprint in the support of 

food security for the future.  

 

Key words: traditional home-gardens, vineyards, fruit trees, shrubs, food security 

 

INTRODUCTION  
 

The diversity of plant genetic resources for 

food and agriculture (PGRFA) is not only 

related to crops but also to species that are 

contributing to completing the human diet [3]. 

Food security for the future became more and 

more acutely discussed on higher political 

agenda due to the overconsuming rate and 

climate change effects [9]. As a consequence, 

the pressure to ensure food security for the 

future rests nowadays on developing PGRFA 

based on the full free access of Gene banks 

such as that of Svaldberg from Norway as real 

gene collections [17]. However, the major 

impediment is that gene banks are only 

capturing features of speciesô genomes for a 

specific time frame and are losing the 

connectivity to the evolution of environmental 

factors [12]. Therefore, for improving our 

access to genetic resources on farm 

conservation should also support the global 

care for PGRFA and the incredible work done 

in gene banks for the long-term preservation 

of crops germplasma [16]. At the global level, 

the World Food Programme (WFP) was 

recently awarded with the Nobel Price mainly 

due to its efforts to combat hunger, and fight 

for food security for more than 30 years [10]. 

However, efforts should be done at the global 

level and by every country to ensure the full 

and free access to PGRFA as well as the 

continuation of taking care of the traditional 

knowledge (TK) evolution in every single 

indigenous or local community for ensuring 

all attributes development in the fight for 

ensuring food security for long-term [14]. 

After the Second World War, the 

extraordinary evolution of human civilization 

left behind the rural civilization in many 

places at the global level compared to a sharp 

evolution into the urban civilization. No 

matter of governmental policies or natural 
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disasters a major negative impact was 

recorded on rural communities: either their 

transformation in peri-urban areas by 

transferring urban attributes to rural 

communities either their continuous 

impoverishment [13]. Lessons can be learned 

from both when local communitiesô resilience 

is facing climate change or natural disasters 

[15]. Where to start our quest? It should start 

from the ground or directly from the field. 

And, it is compulsory that we need to 

understand all values of rural civilizations and 

moreover to further support their TK process 

as a continuous generation and evolution that 

is essential for their existence by adding 

concepts such as food security and resilience 

to the evolution of our civilization as it is 

accepted today [18]. In our efforts to continue 

our saga related to the survey of traditional 

home-gardens of Sibiu in Romania, aside 

crops we need to add also other integrated 

species. Thus, by taking into consideration the 

complete diet of the XVIII century we need to 

add also fruits producing species such as 

vineyards, fruit trees and bushes. These are 

well documented by the archaeologist finding 

in archaic human settlements fossilized seeds 

of fruits or remains of them [4; 6; 7]. The 

mentioned researchers found fruits remains of 

domesticated as well as wild species to be 

used in the archaic diet for more than 6.000 

years BC. All these archaic PGRFA will be 

relevant for the integration of the new entered 

especially during the Roman Empire [5] as 

well as after the migratory waves starting with 

the IV century A.C. [8]. Alongside crops there 

is a huge history of including different other 

PGRFA such as fruit trees, shrubs as well as 

wild species for more than 7.000 years BC.  

The scope of our article is to investigate 

PGRFA such as vineyards, fruit trees and 

shrubs used today in MoἨna, a remote 

traditional village in Sibiu county of Romania. 

We consider therefore that the studyôs results 

may fuel at the European Union level the need 

to increase our capacity to take into 

considerations for official surveys also the 

today neglected species in terms of official 

inventories. These neglected PGRFA and their 

specific use are generating the unicity of rural 

populations today in terms of culture residing 

in small villages from the Easter to the 

Western counties as well as from the 

Mediterranean to the arctic areas. 

 

MATERIALS AND METHODS  

 

Study area. Traditional home-gardens 

belonging to 12 householders from MoἨna 

commune, Sibiu county, Romania (46Á5ǋ32ǌN 

24Á23ǋ44ǌE), with two villages Alma Vii 

(46Á2ǋ53.8ǌN 24Á25ǋ51.73ǌE) and NemἨa 

(46Á5ǋ9ǌN 24Á26ǋ43ǌE) were investigated. 

Methods of investigations. A complete 

survey for households and officials regarding 

the current situation of vineyards, fruit trees 

and shrubs as well as the connectivity with the 

historical use of them was applied (Fig. 1).  

 

 
Fig. 5. The 12 locations generated for MoἨna 

commune, Sibiu county, Romania by Antofie M.M. 

with the support of Google My Map on 14 August, 

2020. 

Source:https://www.google.com/maps/d/viewer?mid=1

NWQtu_Rcsvj8On1Q_osCAAMWEQ7X0kbn&ll=46.

088106006013795%2C24.40285550000003&z=15, 

Accessed on Sept 2020. 

 

A unique questionnaire was applied for 

householders and officials from the City Hall 

[2]. The questionnaire includes among others 

a complete information related to 

householders, TK, the cultivation of 

vineyards, fruit trees and shrubs, collected 

during the 12 missions that took place 

between August and October 2019. This 

information will be used to further 

substantiate the official recognition at the 

local level, based on a bottom up approach, of 

traditional home-gardens as hot-spots of 


