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Abstract 

 

Organisational support and commitment amongst factors have enhanced job satisfaction of employees in 

organisations. This study studied the effect of organisational support and commitment on employeesô job 

satisfaction of the Forestry Research Institute of Nigeria. A two-stage sampling procedure was used to select 260 

employees in the study organisation. Primary data were obtained on organisational support and commitment as 

well as the job satisfaction of employees through the use of a structured questionnaire. Descriptive statistics, mean 

score and regression analysis were used for data analysis. Results showed that the levels of organisational support 

(xə = 4.6), commitment (xə = 4.5) and employeesô job satisfaction (xə = 5.1) was fair. Linear Regression further 

showed that organisational support (ɓ=0.398), affective (ɓ=0.108) and continuance (ɓ=0.12) organisational 

commitment significantly increased job satisfaction (R2=0.204; p<0.01). The study concluded that organisational 

support and commitment are important contributors in determining employeesô job satisfaction in the study 

organisation. It was recommended that the studied organisation should develop a responsive, blueprint and 

normative administrative assertion management approaches through corporate trainings, collective organisational 

capacity building programmes, well established organisational feedback mechanisms and systematic organisational 

appraisal in the organisation towards ensuring a better job satisfaction of its employees. 

 

Key words: employees, organisation, support, commitment, job satisfaction 

 

INTRODUCTION  
 

The sensation and opinion of the employee 

about the state to which their involvement is 

appreciated and recognized by their institution 

as well as how it attends to their wellbeing is 

termed organisational support [18] and this 

has developed much concern for quite some 

period [6]. Similarly, it is the workersô point 

of view vis- -̈vis the notch to which the 

establishment is apprehensive for their well-

being bearing in mind its hard work for it 

[32]. Employees put more vigor when there is 

a indication that all efforts will be held and be 

rewarded by the institution. In this sense, the 

work tactics and behavior of employees are 

much affected by various laid down policies 

and programs which in the end leads to useful 

organisational results [33]. Through this, 

employees rely on that the organisation 

contemplates through their effort in the 

achievement of organisational goals. 

Therefore, employees always involve 

themselves in undertakings which keep them 

close, giving them reverence from their 

employer and this leads the organisation to 

success [1]. In other words, organisational 

support is of ostensible importance for 

employees and considered by them as a 

critical issue which improves their job 

satisfaction and organisational commitment 

[11]. 

According to [27], they described 

organisational commitment as the receipt, 

consciousness and admiration of the 

controlling canons with the goals and 

objectives of the organisation and the 

readiness to work with higher assignation 

with organisational affiliation. These are 

measured as the critical modules of corporate 

obligation. This is recognized as an inspiring 

upshot of supervisory purposes and features 

[35] affirming a promise concerning the 

organisation and the employee [34]. 
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Notably, many researchers' established that to 

determine job satisfaction, remuneration 

guidelines, working settings and 

administrative surroundings are main and 

significant contributors [7; 8; 9; 10; 21 and 

22]. These structures are believed to be 

interlaced even though satisfaction with one 

feature does not ratify the fulfilment with all 

the other aspects. They proposed that through 

the relationship with persons, for example, 

their close managers and supervisors in 

relation with the working environment, 

employees' can institute the level of 

contentment amongst them and this could 

increase the chances of remaining with the 

organisation [30].  

Nonetheless, a better relationship with 

supervisors are linked with the specific job 

satisfaction which has an nonstop bearing 

over employee set on to stay with or quit. 

Each time an employee feels discontent with 

his/her job, then there are extreme likelihoods 

of that employee to quit or leave [1 and 29]. 

It is however of note that organisational 

activities can impact significantly on job 

satisfaction, organisational support and 

commitment in the organisation. In many 

developing countries, particularly in Sub-

Saharan Africa, this information is often 

lacked, making planning a challenging 

workout and task. There is a dearth of 

information at present on organisational 

activities of the Forestry Research Institute of 

Nigeria since the beginning, which has made 

operational design a tough duty and driver 

mediations unsuccessful. It is however of 

importance to carryout a study of this nature if 

the improvement and the objectives of the 

organisation are to be attained. 

The following specific objectives were 

considered to achieve the broad objective of 

the study which examined the effect of 

organisational support and commitment on 

employeesô job satisfaction at Forestry 

Research Institute of Nigeria. These specific 

objectives are to: 

(i)examine the levels of Forestry Research 

Institute of Nigeria employees organisational 

support, commitment and job satisfaction; 

(ii)determine the effect of organisational 

support and organisational commitment on the 

Forestry Research Institute of Nigeria 

employeesô job satisfaction. 

The ensuing hypotheses were verified in the 

alternate form. 

H01:Organisational support significantly 

influences Forestry Research Institute of 

Nigeria employeesô job satisfaction. 

H02:Organisational commitment significantly 

influences Forestry Research Institute of 

Nigeria employeesô job satisfaction.  
 

MATERIALS AND METHODS  

 

Cross-sectional primary data was collected at 

the Forestry Research Institute of Nigeria 

using the structured questionnaire with closed 

and open-ended questions. Five work 

locations out of fifteen work locations were 

selected using simple random sampling after 

which stratified sampling procedure was used 

in selecting employees by their position 

(management, senior and junior) from the list 

of employees provided which served as the 

sample frame. A set of 226 questionnaire were 

retrieved out of a set of 260 questionnaire 

administered (constituting about 13% of the 

sample frame and about 87% of the sample 

size). These retrieved set of questionnaire was 

further used in the later investigation. 

This research intrument used statements 

adopted from previous studies. Respondents 

were asked to specify on a 7-point Likert-type 

scale the magnitude to which they agreed with 

the comments. A few statements were 

negatively worded and later reverse-scored to 

check response bias. 7-item organisational 

support scale was used to measure 

organisational support. This was adapted from 

the scale of [13]. 31-item organisational 

commitment scale was used to measure 

organisational commitment. This was adapted 

from the Organisational Commitment 

Questionnaire (OCQ) [3 and 17]. 14-item job 

satisfaction scale was used to measure job 

satisfaction. This was adapted from the study 

of [5 and 16]. Mean score and regression 

analysis were further used to analyse the data 

collected. 

The linear regression equation is as shown 

below: 
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Model 1 

Y = a+ɓ1A+ɓ2B+Õ          ...eq. 1 

Model 2 

Y = a+ɓ1A+ɓ2C+ɓ3D+ɓ4E+Õ         ...eq. 2 

where: 

Y = Job Satisfaction 

A = Organisational Support 

B = Organisational Commitment 

C = Affective Organisational Commitment 

D = Continuance Organisational Commitment 

E = Normative Organisational Commitment 

ɓ = Coefficient (i = 1,2,3é..,n) 

a = Constant 

Õ = Error term 

 

RESULTS AND DISCUSSIONS 

 

On the basis of the methodology presented 

above, the levels of respondentsô 

organisational support, commitment and job 

satisfaction is as presented in Table 1 below. 

The result from the table showed that level of 

employeesô agreement is very important in the 

administrative decision in addition to in the 

mechanism of organisational support, 

commitment and job satisfaction of 

employees.  

 
Table 1. Employeesô levels of organisational support, 

commitment and job satisfaction 

Variable Mean Level of 

Agreement 

Organisational Support 4.6 
Somewhat 

Agree 

Organisational 

Commitment 

Affective Commitment 

x← = 4.7 

4.5 
Somewhat 

Agree 

Continuance Commitment 

x←= 4.7 

Normative Commitment 

x← = 4.5 

Job Satisfaction 

Intrinsic 

(Motivator Factor) 

x← = 5.2 
5.1 

Somewhat 

Agree Extrinsic 

(Hygiene Factor) 

x← = 5.1 

Source: Field Survey, 2018. 
 

From the reslts of the table above, the 

organisational support was x← = 4.6. This 

implied that the organisation as contributed 

and cared about employees well-being and 

aspirations. This result was supported by the 

findings of [12 and 14]. The organisational 

commitment was x← = 4.5. This implied that 

employees are devoted and dedicated to their 

organisation. This result is sustained by the 

findings of [31]. The organisational affective 

commitment was x← = 4.7. This implied that 

strong positive emotional ties are created as 

the employee develop with the organisation 

primarily through positive work experiences. 

This outcome is consistent with the findings 

of [26]. The organisational continuance 

commitment was x← = 4.7. This finding is 

buttressed by [28]. The organisational 

normative commitment was x← = 4.5. This 

finding is constant with the discoveries of [4; 

23 and 25]. However, the employeesô intrinsic 

job satisfaction was x← = 5.2 while the 

employeesô extrinsic job satisfaction was x← = 

5.1. In all, the employee job satisfaction was x← 

= 5.1. This implied that employeesô have a 

resilient optimistic emotional reactions to 

their job [1].  

Effect of organisational support and 

commitment on employeesô job satisfaction 

The linear equations presented below 

explained the regression results of the 

influence of organisational support and 

organisational commitment on employeesô job 

satisfaction. 

Model 1 

Y=3.004*** +0.418A***+0.043B+Õ 

R-Square value = 0.176; F value = 23.742***  

Note: ***= (Ŭ0.01); **= (Ŭ0.05); *= (Ŭ0.01); 

The result of Model 1 revealed that there was 

a significant effect of organisational support 

on job satisfaction. The equation showed that 

the organisational support coefficient value 

was 0.418. The implication of this is that for 

every additional one percent in organisational 

support, it is expected that job satisfaction of 

employees would increase by an average of 

41.8%. A related finding was supported by the 

results of previous studies which had shown 

that organisational support was significantly 

and positively connected with levels of job 

satisfaction. Also, a high status of 

organisational support gave rise to a greater 

level of job satisfaction [2].  

Furthermore, Model 2 consisted of the 

organisational support and the three-domains 

of commitment developed by [24] which 

suggested that organisational commitment is 

experienced by the employee as three 

simultaneous convictions including affective, 

normative and continuance organisational 

commitment. The linear combination of these 
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four independent variables was related to the 

job satisfaction which is the dependent 

variable. The regression result is presented 

beneath: 

Model 2 
Y=2.384*** +0.398A*** +0.108C*+0.120D** -0.038E+Õ 

R Square value = 0.204; F value = 14.15***  

Note: ***= (Ŭ0.01); **= (Ŭ0.05); *= (Ŭ0.01). 

The result of Model 2 showed that 

organisational support, affective and 

continuance organisational commitment had a 

significant effect on job satisfaction. The 

equation showed that the coefficient of 

organisational support is 0.398. The inference 

of this is that for every additional one percent 

in organisational support, it is expected that 

employeesô job satisfaction would increase by 

an average of 39.8%. This agrees with [33]. 

However, the coefficient of organisational 

support is 0.108. This implied that for every 

added one percent in affective organisational 

commitment, it is expected that employeesô 

job satisfaction would increase by an average 

of 10.8%.  

These outcomes are in line with findings 

reported by [1] that job satisfaction related 

most strongly to affective commitment. The 

findings is also attributed to the notion that 

each job satisfaction associated emotional 

commitment relate to an individualôs 

approach towards their work.  

Furthermore, the coefficient for continuance 

organisational commitment is 0.12 which 

implied that employees' job satisfaction would 

predictably increase by an average of 12% for 

every additional one percent of continuance 

organisational commitment.  

A comparable result is supported by fallouts 

of [19 and 20] which stated that increased job 

satisfaction related intensely to better 

continuance commitment.  

In the effort of predicting the human 

behaviour in organisations, the R-Square 

values of the models were found to be lesser 

than 50%. The reason is because individuals 

are essentially changeable than machines [15]. 

 

CONCLUSIONS 

 

This study had added to research by 

understanding the effect of organisational 

support and commitment on employeesô job 

satisfaction in a well-structured organisation. 

From the result of the investigation, the 

discoveries delivered the experiential aid that 

organisational support, affective and 

continuance organisational commitment 

would significantly influence job satisfaction 

positvely. This have thus paid to report the 

organisational support and commitment sway 

on job satisfaction of employees in a 

characterized institution. Besides, this 

indication will be of distinct help in the 

workers package mediation schemes and its 

execution in the studied organisation. 

Centered on the answers of this study, the 

resulting recommendations were made to 

ensure an improved and enhanced job 

satisfaction of employees in the organisation. 

(i)For the reason that employees play a vital 

role in the continuous quality improvement of 

a structure, the organisation should understand 

the different dynamics that will positively 

increase its employees' job satisfaction. 

Through well established organisational 

feedback mechanisms, this could be achieved. 

(ii)The organisation should from time to time 

evaluate its organisational policies. This will 

also assist the organisation in enhancing its 

employeesô job satisfaction. This might be 

attained through a systematic organisational 

appraisal. 

(iii)The organisation should carry out fair 

policies in resource allocation (such as 

salaries, promotions, punishments, rewards 

and fringe benefits), decision making and the 

settings of organisational support among its 

employees. 

(iv)The organisation should develop an 

responsive, blueprint and normative 

administrative assertion management 

approaches which are basics for forecasting 

imperative employeesô outcomes such as job 

satisfaction. This could be accomplished 

through collective organisational capacity 

building programmes.  

(v)The relationship between the managers, 

supervisors and their subordinates in the 

organisation should be improved upon as this 

will boost the commitment of the organisation 

towards its employees thereby increasing their 

job satisfaction. This could be realized 
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through corporate training programmes in the 

organisation. 
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Abstract 

 

The purpose of this study is to examine and determine the hotel guestsô perception, experience and satisfaction of 

waiting for service. This study proposes that there is a significant effect of guestsô perception and experience on 

their satisfaction of waiting for hotel services. For this purpose, a detailed literature review was examined. 

Furthermore, 245 questionnaire was applied to 7 hotels guests above the age of 18 in Ado-Ekiti, Nigeria through a 

simple random sample selection technique to test their perception, experience and satisfaction of waiting for hotel 

services scales. Variables related to the survey participants and their relation to each other were tested by linear 

regression analysis and it was understood that there was a significant relationship between these factors. According 

to the result of linear regression analysis, it was observed that there was a significant positive relationship between 

guests' satisfaction vis- -̈vis their perception (ɓ=0.677) and experience (ɓ=0.253) of waiting for service. 

 

Key words: guests, perception, experience, satisfaction, hotel services 

 

INTRODUCTION  
 

An annoying experience for many guests is 

waiting for a service which may negatively 

affect the guestsô perceptions about that 

service provider [12]. Nonetheless, once the 

guests experience such long waiting for the 

service, their perceptions about that 

experience with the provider might be 

affected due to the quality of waiting and 

service [3]. By these facts, the effect makes 

the service provider lose both guests and 

revenue.  

However, [1] stated that many businesses 

assumed that enhancing customersô 

experiences will reflect positively on the 

status of the hotels by focusing more directly 

on creating enjoyable staying experience for 

guests. This, therefore, sets in increasing 

competition among hotels seeking to attract 

new guests as permanent customers.  Besides, 

an essential factor that controls the success of 

these hospitality businesses is the quality of 

guestsô experiences during inevitable waiting 

times which could also be a major 

disadvantage. The price is indefinite when 

customers lose trust in a hospitality provider. 

A long waiting time influences customersô 

satisfaction with the service provider, and thus 

give customers a negative experience. 

Conversely, the waiting experience could be 

positive when managed well [4] through 

demand shifting which could be achieved by 

customers wait for an activity but not wait in 

line. Through this, guests can enjoy other 

activities and then come back to the reserved 

activity at a specific time to enter. On the 

other hand, guest satisfaction is significant for 

a positive service assessment. When 

customers are happy, the service quality will 

be highly rated. However, [12] believed that 

when guests feel they wait for too long for a 

service, the overall service quality will be 

considered/rated less than satisfactory. Even if 

the service quality is impressive, a long wait 

will affect the final outcome of the 

experience. 

Therefore, enhancing the guest experience is 

the main challenge for many businesses. In 

the hospitality industry, businesses seek to 

enhance guestsô experiences through the 

variety of services offered such as 

personalizing and customizing. Still, those 

services are time-dependent. 

When guests are not served in an acceptable 

amount of time, the evaluation of the 

experience could be negatively influenced and 
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directly affecting guestsô satisfaction. 

However, many studies suggested that 

controlling guestsô perceptions can alleviate 

the negative impact of the service delay. 

Inducing guestsô perceptions about the service 

provider might influence the wait positively 

[7]. Likewise, waiting during the experience 

could be positive or negative, thus, 

understanding guestsô perceptions are critical 

in creating an unforgettable experience.  

Guest satisfaction is a major concern for 

service providers and waiting for service 

might decrease guest satisfaction about their 

experience [11]. Service promises might be 

broken when guests reserve a time and then 

have to wait [8]. Therefore, many service 

providers attempt to fill guestsô waiting times 

with activities to make their waiting times 

enjoyable. Studies revealed that occupied time 

increases positive wait assessments and 

reduces perceived boredom. Guests who are 

joining an activity during the wait experience 

tend to be more satisfied and less bored [9]. 

Though, [2] and [11] stated that commonly 

offered activities might be boring or routine 

for guests. [5] conducted a study about the 

waiting experience which they attempted to 

link the actual length of waiting and guestsô 

time styles (general attitude toward time) to 

the way they experience the waiting time. 

When waiting times become longer, guests 

become passively impatient and less satisfied 

as they observe the service. Even if the 

service were perfect, they might not observe 

that because of the long waiting. Therefore, 

the duration of wait plays an important role in 

determining the quality of service [1]. 

The general objective of the study is to 

examine the effect of hotel guestsô perception, 

experience and satisfaction of waiting for 

service in Ado-Ekiti, Ekiti State, Nigeria. 

In order to achieve the general objective, the 

following specific objectives would be 

considered: To 

(i)profile the personal characteristics of hotel 

guestsô in Ado-Ekiti, Ekiti  State, Nigeria. 

(ii)examine hotel guestsô perception, 

experience and satisfaction of waiting for 

service. 

(iii)determine the effect of hotel guestsô 

perception, experience and satisfaction of 

waiting for service.  

Based on the objectives of the study, the 

following hypotheses were tested; 

H01: There is a significant effect of guestsô 

perception on their satisfaction of waiting for 

hotel services.   

H02: There is a significant effect of hotel 

guestsô experience on their satisfaction of 

waiting for hotel services.  
 

MATERIALS AND METHODS  

 

Study area  

The study took place in Ado-Ekiti, the capital 

city of Ekiti State. The city is located within 

the North Western part of the Benin-Owena 

River Basin development Area. The 

population of the region was put at 245,661 

with a density of 310 persons per square 

kilometers [10]. Ado-Ekiti, an ancient city in 

Nigeria is located between latitudes 7Ü34ᾳ and 

7Ü41ᾳ North of the Equator and Longitudes 5Ü 

11ᾳ and 5Ü 61ᾳ East of the Greenwich 

Meridian, the history of Ado-Ekiti dates back 

to a period before the advent of Ewi dynasty 

in 1310 AD. It grew to a town of repute about 

700 years ago when the óOba Adoô otherwise 

called the óElewiô joined the princely 

adventure instituted by several children of 

Oduduwa (from Ile-Ife) to find their own 

territories [6]. It became the headquarters of 

the Ekiti Divisional Council in 1916 and rose 

to the status of a state capital on October 1, 

1996. It has a total population of 157,519 

people going by the 1991 population census, 

and 308,656 people, according to the 2006 

Housing and population census. With the 

upsurge in the urbanization trend in the 

region, the estimated population of the city 

could be put around 600,000 people.  

Geologically, Ado-Ekiti lies entirely within 

the pre-Cambrian Basement Complex rock 

group, which underlies much of Nigeria. It 

falls within Koppenôs óAô climatic belt that is 

the tropical wet climate. The city is 

strategically located in Ekiti land at the 

convergence of major roads forming a radial 

pattern. 
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Educationally, Ado-Ekiti is at the forefront. It 

has about 14 public secondary schools and 4 

notable tertiary institutions which are located 

in the city to give qualitative education to the 

people. 

Economically, Ado-Ekiti is undergoing a 

tremendous transformation. The commercial 

banks located in the city boost commercial 

activities. Hotels and Rest Houses are located 

strategically in the city which offers recreation 

and tourism opportunities to people. As a 

result of economic, social and political 

transformation that is taking place in Ado-

Ekiti in recent times, the city continues to 

witness physical expansion in terms of 

buildings, transportation network (roads) 

duplication of market places, social activities, 

religious activities and economic activities. 

The transportation system of the city is 

operating at a below average level. 

Sampling and Data Collection 

The guest sample was selected in seven (7) 

hotels within Ado-Ekiti. The reason for 

choosing a wide range of hotels in different 

destinations was to achieve a reliable and 

valid research sample of guests whose 

responses represent an overall picture of 

perception, experience and satisfaction of 

waiting for hotel services in the study area. 

The sample consisted of hotels guests, both 

male and female, above the age of 18. A total 

of 245 self-administered questionnaire were 

distributed to guests who lodged in the hotels. 

This was collected immediately after 

completion. The sample size was limited to a 

quota of 35 respondents per hotel. Through a 

simple random sample selection technique, 

each hotel guest had an equal chance of being 

selected for an interview. 

Questionnaire Development and Measures 

The questions were mainly prepared on 3 

scales. These are hotel guestsô perception, 

experience and satisfaction of waiting for 

service. For that reason, to start with, 5 

questions were included in the questionnaire 

to determine the demographic profile of 

respondents. Demographic information was 

sought through close-ended questions. Hotel 

guestsô perception, experience and satisfaction 

of waiting for service scales were measured 

through an eighteen (18) items respectively on 

a 5-point Likert ranging from óstrongly 

disagree = 1ô to óstrongly agree = 5ô. 

However, based on [1], these items were 

further analyzed and then categorised into 

four types of data: room division (front desk 

office and lodging/accommodation), food and 

beverage (breakfast, lunch and dinner), 

general services (parking facility, laundry 

room decor, security and gym facility/health 

care services) and other services 

(WiFi/Internet, location, newspaper, TV 

channels, outdoor sitting and communication 

skills of workers). 

Data Analysis 

The data was analysed using the IBM 

Statistical Package for Social Sciences version 

23. In the data, there were no missing values 

detected and observed that variables were not 

distributed normally. Thus, the linear 

regression analysis determined the 

relationship between a dependent variable and 

a group of independent variables. It estimates 

the coefficients of the linear equation, 

involving one or more independent variables 

that best predict the value of the dependent 

variable. The importance of regression 

analysis to this study is to predict the hotel 

guestsô satisfaction of waiting for hotel 

service using their experience and perception 

of waiting for hotel service. The linear 

regression equation is represented in the 

explicit form thus:  

 

Y = a + b1X1 + b2X2 + e             ...Eq. 1 

 

where:   

Y = Guestsô satisfaction of waiting for hotel 

service 

X1 = Guestsô perception of waiting for hotel 

service 

X2 = Guestsô experience of waiting for hotel 

service 

bi = Coefficient 

a = Constant   

e = Error term or stochastic disturbance. 

 

RESULTS AND DISCUSSIONS 

 

Demographics of the respondents 

Table 1 examined the demographics of the 

respondents. It was observed that the majority 
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(68.98%) were males while the females 

constituted 31.02%, although most of the 

respondents were married (62.04%). 

However, 85.31% of the respondents were 

between the ages of 18-45. When the 

educational status of the respondents is 

considered, it has been observed that 59.18% 

of the respondents was graduated from 

Polytechnic/University. In terms of the 

purpose of visiting of respondents in the study 

area, it was observed that majority of the 

respondents were on tour (33.47%), holiday 

(23.67%) and business (21.22%).  

 
Table 1. Demographics of the respondents 

Variable Frequency Percentage 

Age  

(Years) 

18 ï 25 58 23.67 

26 ï 35 79 32.24 

36 ï 45 72 29.39 

Ó 46 36 14.69 

Sex 
Male 169 68.98 

Female 76 31.02 

Marital 

Status 

Not Married 152 62.04 

Married 93 37.96 

Education 

Secondary School 10 4.08 

National Diploma 54 22.04 

Higher National 

Diploma  
71 28.98 

University Degree 74 30.20 

Post Graduate 36 14.69 

Purpose 

of 

Visiting 

Holiday 58 23.67 

Conference 37 15.10 

Business 52 21.22 

Family and Friends 16 6.53 

Tour group 82 33.47 

Spurce: Field Survey, 2018. 
 

Perception, experience and satisfaction of 

respondents waiting for hotel services 

Table 2 presents the perception, experience 

and satisfaction of respondents waiting for 

hotel services.  

The respondents have high perception of 

workers communication skills (M=4.72), 

location (M=4.18), laundry room d®cor 

(M=4.16), television channels (M=4.04) and 

gym facility/health care services (M=4.01). 

The respondents have a high experience of 

lunch (M=4.5), television channels (M=4.33), 

location (M=4.3), gym facility/health care 

services (M=4.24), laundry room d®cor 

(M=4.17) and outdoor sitting (M=4.16). 

However, newspaper (M=4.92), front desk 

office (M=4.9), breakfast (M=4.69), gym 

facility/health care services (M=4.67) and 

parking facility (M=4.66). 
 

 

Table 2. Perception, experience and satisfaction of 

respondents waiting for hotel services.  
Hotel services Perception Experience Satisfaction 

Front desk office 3.86 3.91 4.90 

Lodging/ 

Accommodation 
3.26 4.11 4.15 

Breakfast 3.60 3.70 4.69 

Lunch 2.92 4.50 4.17 

Dinner 2.47 3.63 4.42 

Parking facility 3.68 3.68 4.66 

Laundry room d®cor 4.16 4.17 4.09 

Security 3.10 3.43 4.41 

Gym facility/Health  

care services 
4.01 4.24 4.67 

Wifi/Internet 3.84 4.03 4.16 

Location 4.18 4.30 4.53 

Newspaper 3.21 3.77 4.92 

Television channels 4.04 4.33 4.43 

Outdoor sitting 3.27 4.16 4.50 

Workers 

Communication 

skills  

4.72 3.87 4.55 

Source: Field Survey, 2018. 

 

Perception, experience and satisfaction of 

respondents waiting for categories hotel 

services. 

Table 3 presents the perception, experience 

and satisfaction of respondents waiting for 

categories hotel services.  

The respondents have a higher perception 

(M=3.88)  and experience (M=4.08) of other 

services such as WiFi/Internet, location, 

newspaper, TV channels, outdoor sitting and 

communication skills of workers while having 

a higher experience of food and beverage 

(M=4.52) such as breakfast, lunch and dinner. 

 
Table 3. Perception, experience and satisfaction of 

respondents waiting for categories hotel services. 
Hotel Services 

Categories 
Perception Experience Satisfaction 

Food and Beverage 3.56 4.01 4.52 

Room Division 3.00 3.94 4.43 

General Services 3.74 3.88 4.46 

Other Services 3.88 4.08 4.51 

Grand Mean 3.54 3.98 4.48 

Source: Field Survey, 2018. 

 

Effect of Hotel Guestsô Perception and 

Experience on Satisfaction of Waiting for 

Service 

The linear equation explained the regression 

results of the effect of hotel guestsô 

experience and perception on the satisfaction 

of waiting for service.  

The regression results are presented below: 

Y = 7.238 + 0.677X2*** + 0.253X1
*** + e  

      (1.619)    (3.564)        (8.978)     

R Square value = 0.792; F value = 140.935***  
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Note:  *** = (Ŭ0.01);   

Figures in parenthesis are t-ratios. 

The result in the model above showed that 

there was a significant relationship between 

guests' satisfaction (Y) vis- -̈vis their 

experience (X1) and perception (X2) of 

waiting for service respectively.  

The results revealed that guestsô perception is 

a critical factor influencing guests' satisfaction 

of waiting for service. Interestingly, the 

coefficient and t-statistics indicated that 

guestsô perception has a statistically 

significant positive relationship on guests' 

satisfaction. The slope value of 0.677 means 

that for a unit change in guestsô perception, on 

the average, the probability of having 

enhanced guests' satisfaction of waiting for 

service would increase by 67.7 percent. 

Furthermore, the equation shows that the 

coefficient for guestsô experience is 0.253. 

The implication of this is that for every 

additional one percent in guestsô experience it 

is expected that guests' satisfaction would 

increase by an average of 23.3%. 

The R-Square is the proportion of variance in 

the dependent variable (guestsô satisfaction of 

waiting for service) which can be predicted 

from the independent variables (guestsô 

perception and experience of waiting for 

service). This value indicates that 79.2% of 

the variance in guestsô satisfaction of waiting 

for service can be predicted from the variables 

guestsô perception and experience of waiting 

for service. 
 

CONCLUSIONS 

 

The perception, experience and satisfaction 

measures in the studied tourism and 

hospitality service providers involve various 

aspect that helps them in determining the 

quality of services they render to their 

consumers. Based on this, the study concluded 

that the majority of the hotel guests were 

tourists, males, married and were between the 

ages of 18 - 45 years. They are also graduates 

from either the Polytechnic or a University. 

However, guests have a high perception, 

experience and satisfaction levels of waiting 

for hotel services. Nevertheless, the 

satisfaction level of the hotel guests was 

higher than their perception and experience of 

waiting for hotel services while their 

experience was higher than their perception. 

This leads to the fact that the hotel guests 

were much satisfied despite their level of 

perception and experience of waiting for hotel 

services in the studied area. The hotel guestsô 

perception and experience significantly have a 

positive influence on their satisfaction of 

waiting for hotel services. 

In all, this study had addressed and made 

contributions to research on the effect of hotel 

guestsô perception and experience on their 

satisfaction of waiting for hotel services. This 

information will be of great assistance in the 

design of tourism and hospitality service 

providersô strategies, programmes 

interventions and its implementation in the 

studied area. By these, the designed strategies 

and programmes will minimize 

the waiting time and engage customers in 

different activities at the property to make 

their waiting experience pleasurable because 

several factors such as the type of service, 

quality of service and the capacity of the 

location play an important role in the delays. 

Based on the findings of this study, the 

following recommendations are made towards 

ensuring better hotel guestsô perception, 

experience and satisfaction of waiting for 

service in the studied area of tourism and 

hospitality. 

(i)Preferences of potential guest should be 

scaled and identified. Through the scaling and 

identification of guestsô preferences, the 

hotels will lessen the waiting for services and 

deliver a high quality of services to meet their 

positive perceptions, better experiences and 

great expectations.  

(ii)The hotel should improve their services in 

terms of speed, performance, and quality. By 

improving their services, the rate of guestsô 

satisfaction will increase and positive 

perceptions, better experiences and great 

expectations will be met. 

(iii) The hotels should improve their quality of 

services through collective capacity building 

and training programmes of employees to 

enhance their performance, efficiency and 

effectiveness towards increasing their guestsô 

positive perceptions, better experiences, 
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higher satisfaction and great expectations of 

their respective hotels in the study area 

As it is in almost all studies, there are some 

limitations in this study too. First, all data 

were 

obtained from a single destination (Ado-

Ekiti). This means that the results may not be 

generalized i.e. the sample consisted of a total 

of 245 respondents only. The second 

limitation was related to the sample selection. 

This research only includes hotels in a city 

which offers recreation and tourism 

opportunities to people. Therefore, future 

studies should focus on different locations and 

other tourism sites with a wider range of 

hotels. This would be helpful in validating the 

findings of this research. 
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Abstract 

 

This study investigates the energy consumption and greenhouse gas emissions from fertilizer use for corn, cotton 

and soybean production in Turkey. For corn and cotton cultivation 403.33 kg NPK is applied before planting per 

hectare, 238.33 kg AN and 238.33 kg urea after planting. For soybean production 201.66 kg DAP before planting 

per hectare, 135.83 kg AN and 135.83 kg urea after planting are applied. For corn cultivation, 11,991.65 MJ 

fertilizer energy is consumed per hectare in Turkey. However 8973.56 MJ and 6,452.94 MJ fertilizer energy is 

consumed per hectares in cotton and soybean production, respectively. The total GHG emissions from fertilizer 

application are 2,603.7 kg CO2-eq, 1,949.13 kg CO2-eq and 1,523.22 kg CO2-eq per hectares, respectively.  

 

Key  words: corn, cotton, soybean, fertilizer, energy, emission  

 

INTRODUCTION  
 

In order to increase agricultural production, 

soil should be cultivated, planted, irrigated 

and diseases and pests should be fought. 

Along with all these processes, measures 

should be taken to increase plant nutrition and 

production. Plants, like humans and animals, 

have to feed for their growth. Plants take a 

large part of their nutrients from the soil with 

their roots. If there is not enough nutrients in 

the soil to meet the needs of the grown plants, 

plant nutrients should be given to the soil. If 

nutrients are not supplied to the soil, 

production decreases after a while due to the 

lack of nutrients. The plant needs to be fed in 

order to get sufficient and quality products. In 

plant production, organic and inorganic 

sources are used to achieve the intended yield 

and quality. 

In order to achieve the intended yield and 

quality in plant production, fertilization is the 

application of organic or inorganic 

compounds containing one or more plant 

nutrients to the soil or directly to the plant. 

Fertilization has two main purposes: 

1)Enriching the soil with plant nutrients 

2)Improving the physical and biological 

properties of soils, providing a better 

development environment for the plant to be 

grown. 

Due to the fact that it is no longer possible to 

increase agricultural areas and the 

diversification of the needs of the population 

increases, it is necessary to take effective and 

widespread measures to ensure that more 

products are taken from the unit area. In order 

to meet the food needs of the world's 

population, it requires the use of more inputs 

to obtain more efficiency from the unit area. 

In all branches of agriculture, high quality 

seed, mechanization, plant breeding, as well 

as effective protection measures, irrigation 

and rainfall-dependent fertilization is 

necessary. Vegetable products increased with 

fertilizer application also form the basis of 

livestock and agriculture-based industry. 

According to the researches, the effect of 

fertilizer on the amount of product to be 

mailto:sinasi.akdemir@gmail.com.tr
mailto:hhozturk@cu.edu.tr
mailto:hhozturk1@gmail.com
mailto:sinasi.akdemir@gmail.com.tr


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

Vol. 19, Issue 3, 2019 

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

28 

obtained in agricultural inputs is determined 

as 50-60% in developing countries. 

Fertilizers, which have a share of 10-15% in 

agricultural product costs, can increase their 

product yields by more than 50% alone. 

Therefore, as the nutrients present in the soil 

do not always meet the needs of the plant, 

agricultural soils should be enriched with the 

missing nutrients (Ozturk, 2010) [4]. 

This study investigates the energy 

consumption and greenhouse gas emissions 

from fertilizer use for corn, cotton and 

soybean production in Turkey. 

Energy consumption in chemical fertilizer 

production 

Fertilizer production is an energy intensive 

sector. Approximately 15% of the total energy 

consumed in the industrial sector is consumed 

in the fertilizer production sector (Gielen, 

2006) [1]. Different energy sources, mainly 

hydrocarbons, are used for fertilizer 

production, fuel and nitrogen are used for 

ammonia production. Intermediate products 

are used in compound fertilizer production 

(Mudahar and Hignett, 1987) [3]. 

Energy consumption in chemical fertilizer 

production is examined in two ways as 

specific energy consumption and total energy 

consumption. Specific energy consumption is 

defined as the amount of energy used from 

fuel, heat, electrical or mechanical energy 

types to produce a unit of product (fertilizer) 

(Ramirez and Worrell, 2006) [5]. 

Total energy consumption is defined as the 

amount of energy for all processes, including 

the amount of energy consumed to produce 

raw materials in a given production process. 

Total energy consumption can also be defined 

as a simple life cycle analysis focused on 

energy use in fertilizer production. For 

example, specific energy consumption for 

ammonium nitrate is the amount of heat, fuel 

and electricity used to produce 1 ton of 

ammonium nitrate from ammonium and nitric 

acid, while total energy consumption includes 

amounts of energy from the types of 

electricity, heat and fuel used to produce 

ammonium and nitric acid (Ramirez and 

Worrell, 2006) [5]. 

The energy equivalent of chemical fertilizers 

used in agricultural production is calculated 

from the energy equivalents of all inputs used 

in fertilizer production processes. In other 

words, the energy costs of chemical fertilizers 

are directly related to the techniques used in 

the production of these fertilizers. Due to 

technological developments, the amount of 

energy used in the production of chemical 

fertilizers has decreased significantly in recent 

years. 

Greenhouse gas emissions in chemical 

fertilizer production 

The increase in greenhouse gas emissions in 

the atmosphere increases the importance of 

CO2, N2O and CH4 emissions released by 

agricultural practices. These gases are 

released either directly during agricultural 

operations or indirectly during the production 

and transport of necessary inputs such as 

pesticides and chemical fertilizers. Too much 

energy is consumed in the production of 

chemical fertilizers. Therefore, too much 

greenhouse gas (GHG) emissions occur. 

Approximately 1.2% of the world's energy 

consumption is used for chemical fertilizer 

production. Therefore, approximately 1.2% of 

the total GHG emissions occur as a result of 

chemical fertilizer production. Release factors 

are an important tool for the life cycle analysis 

of agricultural production systems (Wood ve 

Cowie, 2004) [6]. 

During the life cycle of chemical fertilizers, 

GHG emissions may be released during the 

extraction, transport and processing of raw 

materials. Emissions from fertilizer 

application to the field are not considered 

here. Significant GHG emissions from 

fertilizer production are CO2, N2O and CH4. 

Emission factors are expressed as CO2 

equivalent (g CO2-e/kg fertilizer) per unit 

mass of fertilizer. 

Ammonia (NH3) is the primary input for a 

significant proportion of nitrogenous fertilizer 

production in the world. In GHG emissions 

for nitrogenous fertilizer production, N2O 

emissions resulting from the production of 

CO2 and nitric acid from ammonia production 

play an important role. Ammonia synthesis is 

a process with high energy consumption. 

Today, in the steam configuration process for 

fertilizer production, approximately 25-35 GJ 

of energy is consumed per tonne of ammonia 
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produced. The main energy source for 

ammonia synthesis is natural gas. The CO2 

produced by the consumption of natural gas or 

other hydrocarbons to meet the energy 

requirements of the process is the most 

important greenhouse gas produced by 

ammonia production (Wood ve Cowie, 2004) 

[6]. 

Urea constitutes approximately half of the 

nitrogenous fertilizer production in the world. 

Urea synthesis is based on the principle of 

combining ammonia and carbon dioxide at 

high pressure to form ammonium carbonate. 

As a result of urea production, CO2 is released 

during ammonia synthesis (Wood ve Cowie, 

2004) [6]. 

The main greenhouse gas released by 

phosphorus fertilizer production is CO2. CO2 

is released as a result of consuming fossil 

fuels as an energy source for various 

production processes related to the production 

of phosphorus fertilizers. The net emission 

values from phosphorus fertilizer production 

can be determined depending on the sulphuric 

acid production method. 
 

MATERIALS AND METHODS  

 

The main characteristics of the fertilizers used 

in corn, cotton and soybean production in 

Turkey are given in Table 1.  

 
Table 1. Application Rate and Times of Fertilizers for 

Crops in Turkey 

Fertilizers 
Chemical Contents 

(%)  

Ammonium nitrate (AN) 33.5 N 

Ammonium phosphates (DAP) 18 N, 46 P2O5 

NPK 15-15-15 15N-15P2O5-15K2O 

Urea 46 N 

Source: Own research results. 

  

The application rate and times of fertilizers 

for crops in Turkey are given in Table 2-4.  

 
Table 2. The Application Rate And Times Of 

Fertilizers For Corn 
Crop Corn 

Application time  Before sowing After sowing 

Fertilizers Application rate (kg/ha) 

Ammonium nitrate  238.33 

NPK 15-15-15 403.33  

Urea  238.33 

Source: Own research results. 

 

Table 3. The Application Rate And Times Of 

Fertilizers For Cotton 

Crop Cotton 

Application time Before sowing After sowing 

Fertilizers Application rate (kg/ha) 

Ammonium nitrate  181.25 

NPK 15-15-15 287.5  

Urea  181.25 

Source: Own research results. 

 

Table 4. The Application Rate And Times Of 

Fertilizers For Soybean 

Crop Soybean 

Application time 
Before 

sowing 

After 

sowing 

Fertilizers Application rate (kg/ha) 

Ammonium nitrate  135.83 

Ammonium phosphates 201.66  

Urea  135.83 

Source: Own research results. 

 

In corn and cotton production 403.33 kg NPK 

is applied before planting per hectare, 238.33 

kg AN and 238.33 kg urea after planting. In 

soybean production 201.66 kg DAP before 

planting per hectare, 135.83 kg AN and 

135.83 kg urea after planting are applied. 

Energy input of fertilizer consumption  

The amount of energy consumed related to 

fertilizer using in unit production area (ha) for 

crop cultivation is calculated depending on the 

application rate of fertilizer used and energy 

consumption per kg product for fertilizer 

production on site, as it can be seen down 

below: 

fff PEM=E ³ ééééééééé(1) 

where:  
Ef = Fertilizer energy consumption (MJ/ha), 

Mf = Application rate of fertilizer (kg/ha) and 

PEf = Production energy of fertilizer  (MJ/kg). 

 
Calculation methodology used for carbon 

dioxide emissions 

The following equation outlines the 

recommended approach to calculating total 

GHG emissions based on fertilizer use. 

ff ECEM=GHG ³ éééééééé(2) 

where:  
GHG = Total CO2-eq emission per area (kgCO2-eq/ha), 

Mf = Application rate of fertilizer (kg/ha) and 

ECEf = Total CO2-eq emission per kg product for 

production and application of fertilizer          

(kg CO2-eq/kg) (Table 5). 
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Table 5. The Application Rate And Times Of 

Fertilizers For Soybean  

Fertilizers 

Energy 

consumption for 

production on site 

(MJ/kg)  

Ammonium nitrate (AN) 14.02 

Ammonium phosphates (DAP)   6.76 

NPK 15-15-15   7.59 

Urea 23.45 

Source: IPCC, 2006 [2]. 

 

RESULTS AND DISCUSSIONS 

 

Energy consumptions for fertilizer 

production 

The energy consumptions for fertilizer 

production are given in Figure 1. The 

approximately 23.45 MJ energy per product is 

consumed for production of urea on site. On 

the other hand, 14.02 MJ energy is consumed 

for production of AN. For the production 

processes of NPK and AN fertilizers in 

factories, 7.59 MJ and 6.76 kg energy are 

consumed per kg product, respectively. 

 

 
Fig. 1. The Energy Consumptions For Fertilizer 

Production 

Source: Own research results. 

 

Fertilizer appl ications for crops 

The fertilizer applications for crops are given 

in Figure 2.  

For corn and cotton cultivation 403.33 kg 

NPK is applied before planting per hectare, 

238.33 kg AN and 238.33 kg urea after 

planting. For soybean production 201.66 kg 

DAP before planting per hectare, 135.83 kg 

AN and 135.83 kg urea after planting are 

applied. 

 

 

 
Fig. 2. Fertilizer Applications For Crops 

Source: Own research results. 

 

Fertilizer energy consumptions for crops 

The fertilizer energy consumptions for crops 

are given in Figure 3. For corn cultivation, 

11,991.65 MJ fertilizer energy is consumed 

per hectare in Turkey. However 8,973.56 MJ 

and 6,452.94 MJ fertilizer energy is consumed 

per hectares in cotton and soybean production, 

respectively. 

 

 
Fig. 3. Fertilizer Energy Consumptions For Crops 

Source: Own research results. 

 

GHG emissions from fertilizer production 

and application 

 

 
Fig. 4. GHG Emissions For Production And 

Application Of Fertilizers 

Source: Own research results. 
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Figure 4 gives the levels of GHG emissions 

per kg product from fertilizer production and 

application depending on the fertilizer types. 

The GHG emissions from production of AN 

fertilizer in factory and field application are 

1.18 kgCO2-eq and 1.89 kgCO2-eq per kg 

product, respectively. Therefore, the total 

GHG emission from AN utilization is 3.07 

kgCO2-eq per kg product. 

Application of 1 kg urea and DAP fertilizers 

to the field cause 4.22 kgCO2-eq and 1.3 

kgCO2-eq emissions, respectively. When 

these values are added to the GHG emissions 

from the production of these fertilizers, a total 

of 5.13 kgCO2-eq and 2.03 kgCO2-eq of 

emissions are generated, respectively. The 

GHG emissions from production of NPK (15-

15-15) fertilizer in factory and field 

application are 0.76 kgCO2-eq and 0.85 

kgCO2-eq per kg product, respectively. 

Therefore, the total GHG emission from NPK 

(15-15-15) utilization is 1.61 kgCO2-eq per kg 

product. 

Figure 5 gives the levels of GHG emissions 

per kg hectare from fertilizer application for 

crop cultivations. The total GHG emissions 

from fertilizer application are 2,603.7 kg CO2-

eq, 1,949.13 kg CO2-eq and 1,523.22 kg CO2-

eq per hectares for corn, cotton and soybean 

cultivation, respectively.  

 

 
Fig. 5. GHG Emissions For Application Of Fertilizers 

Source: Own research results. 

 

CONCLUSIONS 

 

For corn cultivation, cotton and soybean 

cultivation in Turkey, 11,991.65 MJ, 8,973.56 

MJ and 6,452.94 MJ of fertilizer energy is 

consumed per hectare.  

In Turkey, the total GHG emissions from 

fertilizer application are 2,603.7 kg CO2-eq, 

1,949.13 kg CO2-eq and 1,523.22 kg CO2-eq 

per hectares for corn, cotton and soybean 

cultivation, respectively.  

Improvement in energy efficiency is the main 

target of developments in fertilizer production 

technology. The responsible production and 

use of mineral fertilizers in agriculture should 

be considered not only as an essential part of 

the global production of food, but also as part 

of the solution to climate change problems. 

Because growers cannot influence the climatic 

conditions under which they operate, efforts 

should be focused towards maintaining a good 

soil structure that enables good drainage and 

avoids water logging. The choice of the right 

N fertilizer product under the given conditions 

(e.g. nitrate-based products applied on non-

waterlogged soils) can help minimize N2O 

emissions from the soil.  

Energy efficiency measures can be applied at 

all stages along the agrifood chain. Energy 

efficiency improvements can bring direct 

savings through technological or behavioural 

changes, or indirect savings through co-

benefits derived from the adoption of 

agroecological farming practices. For both 

large and small systems, any means of 

avoiding food wastage should be encouraged 

and can result in considerable savings in the 

energy, land and water used to produce this 

food that no one consumes. Knowledge-based 

precision farming provides reliable and 

flexible fertilizer applications. 

 

REFERENCES 

 
[1]Gielen, D., 2006, Energy Efficiency and CO2 

Emission Reduction: Opportunities for the Fertilizer 

Industry. 
[2]IPCC, 2006, Intergovernmental Panel on Climate 

Change: 2006 IPCC Guidelines for National 

Greenhouse Gas Inventories. IGES, Hayama, Japan. 
[3]Mudahar, M.S., T.P Hignett, 1987, Energy 

Requirements, Technology, and Resources in the 

Fertilizer Sector. In Energy in Plant Nutrition and Pest 

Control, ed. Z.R. Helsel, 25-61. Amsterdam, The 

Netherlands: Elsevier. 
[4]Ozturk, H.H., 2010, Energy Management in Plant 

Production. Hasad Publication. Istanbul, Turkey. 
[5]Ramirez, C.A., Worrell, E., 2006, Feeding Fossil 

Fuels to the Soil an Analysis of Energy Embedded and 

Technological Learning in the Fertilizer Industry. 

0

1000

2000

3000

4000

5000

Corn Cotton Soybean

Crops

E
m

is
s
io

n
s
 (

k
g

C
O 2

-e
q

/h
a

)

Production

Appication

Total



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

Vol. 19, Issue 3, 2019 

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

32 

Resources, Conservation and Recycling 46 (2006) 75ï

93. 
[6]Wood, S., Cowie, A., 2004, A Review of 

Greenhouse Gas Emission Factors for Fertiliser 

Production, For IEA Bioenergy Task 38. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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

Vol. 19, Issue 3, 2019 

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

33 

ENERGY CONSUMPTION AND GREENHOUSE GAS EMISSIONS FROM 

IRRIGATION APPLICATIONS AT DIFFERENT HEIGHTS IN CORN 

AND SUGARBEET PRODUCTION IN KUZOVA REGION  OF TURKEY  

 
Sinasi AKDEMĶR1*, Gursel KUSEK2, H. Huseyin OZTURK1**  

 
1Cukurova University, Agriculture Faculty, *Department of Agricultural Economics, 

**Engineering of Agricultural Machinery and Technology, 01330 Adana, Turkey, E-mails: 

sinasi.akdemir@gmail.com.tr, hhozturk@cu.edu.tr, hhozturk1@gmail.com 
2Ministry of Agriculture and Forestry, Directorate of Agricultural Reform, Eskisehir Road  9th 

km, Lodumlu, Ankara, E-mail: gkusek2000@gmail.com 

 

Corresponding author: sinasi.akdemir@gmail.com.tr 
 

Abstract 

 

The main method for providing water for irrigation purposes is the transmission of water between the water source 

and the field for irrigation. This movement of water requires an energy. Therefore, the effects of irrigation 

applications at different heights on energy consumption and greenhouse gas emissions (GHGs) in Kuzova region in 

Elazēg province of Turkey were evaluated in this study. While energy consumption for sugar beet irrigation is 3.46 

GJ /ha at a height of 30 m, it reaches 10.26 GJ/ha for irrigation of more than 150 m. However, while fuel 

consumption for corn irrigation is 3.71 L GJ/ha at a height of 30 m, it reaches 12.73 GJ/ha for irrigation of more 

than 150 m. While the GHG emissions from sugar beet irrigation is 256.27 kgCO2-eq/ha at a height of 30 m, it 

reaches 759.66 kgCO2-eq/ha for irrigation of more than 150 m. However, while the GHG emissions from corn 

irrigation is 274.58 kgCO2-eq/ha at a height of 30 m, it reaches 942.71 kgCO2-eq/ha for irrigation of more than 150 

m. 

 

Key  words: corn, sugar beet, irrigation, energy, GHG emissions  

 

INTRODUCTION  
 

As with all living things, plants need water in 

order to survive. The required water is taken 

from the soil mainly with plant roots. Some of 

the water taken up by the plants is used in the 

production of various compounds and mainly 

for photosynthesis. A very important part is 

given to the atmosphere by sweating. The 

amount of water remaining in the plant and 

used in various physiological processes is too 

small to be taken into consideration besides 

the amount of water supplied to the 

atmosphere by transpiration process. 

Therefore, irrigation is a very important input 

in agriculture and it is one of the most 

important factors that increase the yield. 

When the amount of water that the plant needs 

cannot be met by rainfall, the application of it 

to the soil with different irrigation methods 

and systems is called irrigation. Irrigation 

crop yield; plant, soil, irrigation method used, 

depending on climate and production 

conditions can increase between 1 and 5 times 

[6]. However, over-applied irrigation reduces 

productivity; Soil drainage, salinity and 

aridity (sodium) can cause problems. 

Agriculture currently uses 11% of the worldôs 

land surface, and irrigated agriculture uses 

70% of all water withdrawals on a global 

scale [9]. Rainfed agriculture is the 

predominant agricultural production system 

around the world, and its current productivity 

is, on average, little more than half the 

potential obtainable under optimal agricultural 

management. Water scarcity and decreasing 

availability of water for agriculture constrain 

irrigated production overall, and particularly 

in the most hydrological stressed areas and 

countries. As many key food production 

systems depend on groundwater, declining 

aquifer levels and the depletion of non-

renewable groundwater put local and global 

food production at risk. Increasing food 

production is not, on its own, sufficient to 

achieve food security and eradicate hunger. 

Hunger can persist in the midst of adequate 

national and global food supplies. Efforts to 
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promote food production must be 

complemented by policies that enhance 

household access to food, either by creating 

employment and income opportunities or by 

establishing effective safety net programmes. 

Water, energy and food are inextricably 

linked. Water is an input for producing 

agricultural goods in the fields and along the 

entire agrifood supply chain. Energy is 

required to produce and distribute water and 

food: to pump water from groundwater or 

surface water sources, to power tractors and 

irrigation machinery, and to process and 

transport agricultural goods. Agriculture is 

currently the largest user of water at the global 

level, accounting for 70% of total withdrawal 

[2]. The food production and supply chain 

accounts for about 30% of total global energy 

consumption [3]. 

There are many synergies and trade-offs 

between water and energy use and food 

production. Using water to irrigate crops 

might promote food production but it can also 

reduce river flows and hydropower potential. 

Growing bioenergy crops under irrigated 

agriculture can increase overall water 

withdrawals and jeopardize food security. 

Converting surface irrigation into high 

efficiency pressurized irrigation may save 

water but may also result in higher energy 

use. Recognizing these synergies and 

balancing these trade-offs is central to jointly 

ensuring water, energy and food security. 

Estimates suggest that global food production 

will need to increase by as much as 60% by 

2050 to meet demand [4, 5]. Achieving such a 

dramatic increase is a formidable challenge. 

The main method for providing water for 

irrigation purposes is the transmission of 

water between the water source and the field 

for irrigation. This movement of water 

requires energy. Therefore, the effects of 

irrigation applications at different heights on 

energy consumption and greenhouse gas 

emissions (GHGs) in Kuzova region in Elazēg 

province of Turkey were evaluated in this 

study. 

Pumping facility for irrigation 

The millions hectares that are irrigated by 

groundwater account for most of the energy 

used for irrigation. As groundwater irrigation, 

in general, provides greater flexibility than 

other types in responding to fluctuating water 

demands, its relative importance is likely to 

increase in the future. Groundwater for 

irrigation can be withdrawn from both shallow 

and deep aquifers. Where extraction rates 

from shallow groundwater stores exceed 

recharge rates, water abstracted from greater 

depths, pumped by energy intensive electric 

pumps, will likely become more important. 

Avoiding groundwater depletion, through 

sustainable groundwater management, can 

lead to long term cost and energy savings 

[10].  

Pumping facility 

The main method for providing water for 

irrigation purposes is the transmission of 

water between the water source and the field 

for irrigation. This movement of water 

requires energy. All mechanical tools and 

materials used for the transmission of water 

between the source and the field form the 

pumping plant (Fig. 1).  

 

 
a) Surface mounted centrifugal pump installation 

 
b) Below-surface centrifugal pump installation 

Fig.1. Pump installations  

Source: [6] 

 

The design, selection, installation, operation 

and maintenance of the pumping plant include 

important engineering issues. The main 
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purpose here is to provide the irrigation water 

required by the plant to be irrigated in time, 

with sufficient amount, with minimum energy 

and operating expense. 

The water source can be an underground or 

surface source. Various methods are applied 

to distribute the water in the field and deliver 

it to the plants. In surface irrigation method, 

irrigation water is carried by open channels 

and gravity is used for flow. The water taken 

from the channels is delivered to the plants by 

means of pans or furrows. In the sprinkler 

irrigation method, water is transported to the 

plants with the energy provided from the 

pumping plant and disintegrated into drops in 

special nozzles and delivered to the field. 

Therefore, the sprinkler irrigation method 

requires more energy for the pumping plant. 

This should be taken into consideration in the 

project. 

In the pumping plant, the pump delivers the 

energy it receives from a force machine to the 

water. With this energy, water is transported 

through the pipelines from the water source to 

the field. Pumping facilities include building 

materials, electrical equipment, piping 

systems, pumps, valves and motors. As a unit 

consisting of a pumping station, a power 

machine and a construction machine, 

irrigation water needs to be able to meet the 

required amount of time and with the lowest 

energy consumption. This issue has become 

even more important, especially in today's 

rapidly increasing energy costs. In a pumping 

station, the pumps account for 8% of the 

construction cost and 60% of the operating 

cost [8]. 

The following factors should be considered 

for energy efficient pumping facilities [1]: 

-Suitability of the pump characteristics to the 

pumping facility. 

-Variability of water flow rate. 

-Suitability of pipelines to the facility. 

-Compatibility of pump and system with 

variable speed pumping in variable flow 

pumping facilities. 

-Compliance of pump specifications with 

standards. 

The entire facility can be considered as an 

energy exchange unit. Accordingly, the 

energy supplied by the fuel or electric current 

is first converted into mechanical energy in 

the motor and then transmitted to the water by 

the pump. If there is a power transmission 

arrangement between the motor and the pump, 

the transmission efficiency of this 

arrangement must also be considered.  

In this case, the total system efficiency should 

be high in a pump station that can achieve the 

above purpose. In other words, it is necessary 

to provide more hydraulic energy for the unit 

fuel or electricity consumed. For this purpose, 

the following four basic issues should be well 

known and applied when planning a pumping 

facility [11]:  

(i)Planning of pipeline  

(ii)Selection of pump 

(iii)Selection of force source 

(iv)Operation and maintenance of the facility 

Heights in pumping facility 

The task of the pump in the pumping facility 

is to transmit the energy required to transfer 

water from one medium (water source) to 

another (area to be irrigated).  

 

 
Fig. 2. Heights at the pumping facility 

Source: Own drawing. 

 

With this energy, water rises from one 

position to the other, and defeats the 

resistances in the pipelines in which it moves.  
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The pump receives mechanical energy from a 

source of force and transmits this energy to 

the water through its moving units. It refers to 

a height term as the energy given to the unit 

weight of water during this change, and is 

often referred to as the meter water column 

(mSS). The term load or height is the vertical 

distance between the free surface of the water 

body elementally and any reference plane. 

This value indicates the ability to do energy or 

work. The operating heights of the pump in a 

pumping facility are shown in Fig. 2. 

If the position difference between the water 

source and the highest point at which the 

water is raised (Hg, geometric height) is the 

energy requirement (hk) caused by the flow of 

water in the pipelines between these two 

points, the total energy for the movement of 

the water is defined as follows [7]: 

 

Hm = Hg + hk éééééééééé.(1) 

 

The manometric height (Hm) of the pumping 

facility depends on the difference in elevation 

between the water source and the area to be 

irrigated, and the length, diameter, type and 

auxiliary pipe parts used in the pipelines to be 

used for water transmission.  

In other words, Hm is determined by the 

pipelines of the pumping facility. Hm is the 

height used to determine the energy required 

to transmit water from the level of suction to 

the highest level at which it is pumped. 

 

MATERIALS AND METHODS  

 

Study area description 

Elazēg province is located in the Upper 

Euphrates Section in the southwest of the 

Eastern Anatolia Region in Turkey. The 

province consists of 11 districts, 537 villages 

and 709 hamlet settlements together with the 

central district. 

Uluova is one of the most important plains. 

The plain part of the plain is bare. Kuzova is a 

very long plain and very efficient. The crop in 

the region is abundant and varied. In addition, 

Murudu, Zahini, Adedi, Karayazē, Baskil and 

Hanpēnar Plains are known as the main plains. 

In terms of agricultural structure; 29% of the 

province's surface area is located on an area of 

264,123 hectares. In 176,717 hectares of this 

area, fallow farming, 68,531 hectares of 

irrigated agriculture and 18,875 hectares of 

vineyard-garden are cultivated. 

In Elazēg province, a different and 

characteristic climate is observed. The 

geographical location and morphological 

characteristics of the province have been the 

most important factor in the emergence of this 

favorable situation. In the province, 

continental climate is dominant, winters are 

cold and rainy and summers are hot and dry. 

However, the reservoirs formed around the 

province show partial deviations in the 

climate. 

Since the structure of the soil is medium or 

permeable soil throughout the province, no 

significant irrigation problem has been 

encountered. Considering the water and soil 

characteristics, it is possible to say that it has a 

soil and water structure suitable for 

agriculture. 

Products grown in Elazēg vary widely. In dry 

agricultural areas, cereals are predominant. 

Wheat, barley, chickpeas and lentils are the 

main. In recent years, many high places and 

plain ova-irrigated irrigation in cereals grown 

in dry agriculture has been replaced by 

industrial plants grown in irrigated 

agriculture. Cotton, tobacco and sugar beet are 

the major ones. The belt, Keban and Baskil 

districts have gained importance. In addition, 

melon, watermelon and other fruits and 

vegetables are grown by the local people. 

Kuzova is a long plain on both sides of the 

Cip (Sarini) river, which flows into the North 

and joins the Murat River. The north of the 

plain, which is 900-1,000 meters above the 

sea extending to the north, has an area of 

approximately 110 km2. Kuzova showing a 

stepped situation is an efficient plain. Alluvial 

soils are found only in the valley of Sarini 

Stream. This river is not enough to water the 

water is low. For this reason, Cip Dam was 

constructed for irrigation purposes and many 

wells were drilled. Kuzova is divided into two 

parts by a series of hills consisting of Tilki 

Tepe Karsēdag-Kurt Tepe-Kēzēldag and 

Kekliktepe in the south and extending in the 
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southwest and northeast direction and 

resembling a ridge. The northern part of the 

plain, which corresponds to Kuzova, which 

covers a much wider area, is in a syncline. 

The eastern part of the Kuzova basin consists 

of a volcanic terrain. Here, the olivine basalts, 

which had emerged from an east-west 

direction, formed a series of lapses towards 

the north in the direction of the slope of the 

plain. 

Kuzova irrigation project consists of two 

parts. Elazēg Kuzova pumping irrigation 

project consists of two parts: Ziyarettepe and 

Meseli. The water to be taken from Keban 

Dam Lake is 290 meters with the water pump 

project, and the Meseli Pumping Irrigation 

Project is 279 meters in total and 219 

thousand 90 decares of agricultural land is 

planned to be irrigated. 

Calculation methodology of GHG 

emissions in irrigation applications 

Diesel-based energy inputs = Diesel used ³ 
Lower heating value  

Diesel-based CO2 emissions = L/ha ³ 0.0371 

GJ/L 

Diesel-based CO2 emissions = GJ/ha 

Diesel-based CO2 emissions = Diesel used ³ 

Lower heating value ³ Emission factor 

Diesel-based CO2 emissions = L/ha ³ 0.0371 

GJ/L ³ 74.01 kgCO2/GJ 

Diesel-based CO2 emissions = kgCO2/ha 

 

RESULTS AND DISCUSSIONS 

 

Fuel consumption for irrigation 

The fuel (diesel) consumption at different 

heights for irrigation of corn and sugar beet 

productions are given in Fig. 3.  

While fuel consumption for sugar beet 

irrigation is 93.33 L/ha at a height of 30 m, it 

reaches 276.66 L/ha for irrigation of more 

than 150 m.  

However, while fuel consumption for corn 

irrigation is 100 L per hectares at a height of 

30 m, it reaches 343.33 L/ha for irrigation of 

more than 150 m. 

 

 
Fig. 3. The fuel consumption for irrigation 

Source: Own calculation. 

 

Energy consumption for irrigation 

The energy consumption at different heights 

for irrigation of corn and sugar beet 

productions are given in Figure 4. While 

energy consumption for sugar beet irrigation 

is 3.46 GJ /ha at a height of 30 m, it reaches 

10.26 GJ/ha for irrigation of more than 150 m. 

However, while fuel consumption for corn 

irrigation is 3.71 L GJ/ha at a height of 30 m, 

it reaches 12.73 GJ/ha for irrigation of more 

than 150 m. 

 

 
Fig. 4. The energy consumption for irrigation 

Source: Own calculation. 

 

GHG emissions from irrigation 

applications 

Figure 5 gives the levels of GHG emissions 

per hectares from irrigation applications 

depending on the heights. While the GHG 

emissions from sugar beet irrigation is 256.27 

kgCO2-eq/ha at a height of 30 m, it reaches 

759.66 kgCO2-eq/ha for irrigation of more 

than 150 m. However, while the GHG 

emissions from corn irrigation is 274.58 

kgCO2-eq/ha at a height of 30 m, it reaches 

942.71 kgCO2-eq/ha for irrigation of more 

than 150 m. 
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Fig. 5. GHG emissions for irrigation applications  

Source: Own calculation. 

  

CONCLUSIONS 

 
Mechanical irrigation systems should be designed 

to use water as efficiently as possible. Crops often 

take up only half of the irrigation water applied, so 

there is clearly potential to improve water use 

efficiency, which would also result in less demand 

for electricity or diesel fuel for pumping. 

However, much controversy and debate exist 

about the engineering concept of ówater use 

efficiency. It is widely accepted that, while 

irrigation losses appear high, a large part of these 

ólossesô return to the river basin in the form of 

return flow or aquifer recharge, although the water 

quality of the return flows may have been altered. 

Measures to increase water use efficiencies 

upstream, while maintaining existing levels of 

withdrawal, will increase the productive efficiency 

of water use, but at the same time, may deprive 

downstream users who depend on return flow in 

rivers or groundwater aquifers fed from these 

returns.  
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Abstract 

 

The implementation of the EU Cohesion Policy has contributed to numerous improvements and positive effects on 

local economies. However, it has not entirely succeeded in overcoming the economic and social disparities across 

territories. The article reviews the practical aspects of the implementation of the LEADER and Common local led 

development (CLLD) approaches in Bulgaria. It also provides a comparative analysis of both Integrated Territorial 

Investments (ITIs) and CLLD. The objective is to show the impact of CLLD on decreasing the economic divergence 

between urban and rural municipalities and to identify the main difficulties in CLLD implementation that need 

further improvement.  

 

Key  words: rural and urban municipalities, Common local led development (CLLD),  

                   integrated territorial approach, Integrated territorial Investments (ITISs), EU cohesion policy  

 

INTRODUCTION  
 

The territorial dimension has been considered 

as a priority of the EU Cohesion Policy since 

2009 as a result of the Barca report [2]. Since 

then various territorial tools have been 

devised for the implementation of the EU 

Cohesion Policy including Integrated 

Territorial Investments (ITIs) and Common 

local led development (CLLD).  

The EU defines ITIs as ña territorial 

mechanism that enables the implementation of 

a territorial strategy in an integrated manner 

while drawing funds from at least two 

different priority axes in the same or different 

programsò [4].  

CLLD, on the other hand, can be described as 

a tool ñinvolving partners at local level 

including the civil society and local economic 

actors in designing and implementing local 

integrated strategies that help their areas to 

make a transition to a more sustainable 

futureò [5].  

Both territorial approaches (ITIs and CLLD) 

refer to integrated actions in urban and rural 

territorial areas with similar economic and 

social characteristic and needs. The 

implementation of the integrated strategies 

and investment in the defined territories is 

also included in the future EU Cohesion 

Policy. One of the objectives for the 

upcoming programming period (2021-2027) 

is ñEurope closer to citizensò [1, 10].  

This objective would bring new challenges 

related to the introduction of a new regional 

balanced approach aimed at investment in 

integrated measures, which have to be tailored 

to the specificities of the regions. 

 

MATERIALS AND METHODS   

 

The article briefly presents the characteristics 

and philosophy of both ITIs and CLLD. A 

comparison between the two allows to 

examine their similarities and differences and 

to discern the main advantages and 

disadvantages associated with each approach. 

This comparative analysis assists in better 

understanding how they can be used to 

complement each other. The author then 

measures the impact of the territorial 

approaches CLLD and LEADER on the 

economic development of the municipalities 

by carrying out a descriptive analysis 

(standard deviation and median). The purpose 

of the analysis is show the divergence in value 

of the indicators incurred in the 

implementation of integrated territorial 

strategies (LEADER and CLLD). Finally, the 

article looks at the implementation of the 

mailto:Svetlana.aleksandrova@gmail.com
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LEADER and CLLD approaches and the 

distribution of the financial resources from the 

European structural funds across the measures 

included in the local strategies. 

The data for the period (2013-2018) was 

obtained from the Bulgarian National 

Statistical Institute. The descriptive analysis 

includes all Bulgarian municipalities and 

refers to following economic indicators: 

number of unemployed, number of 

unemployed up to 29 age, number of long-

term unemployed, unemployment rate, the 

average annual income per person, net 

revenues from sales (thousand BGN) and 

output (thousand BGN). The municipalities 

are divided into rural municipalities with and 

without local action groups (LAGs), and 

urban municipalities.  

 

RESULTS AND DISCUSSIONS 

 

Legislative framework  

The starting point of territorial cohesion 

policy consisted in the adoption of two main 

documents by the European Commission: the 

Green Paper on Territorial Cohesion in 2008 

[8] and the EU Territorial Agenda in 2011. [9] 

The Green Paper contributed to an open 

discussion on the territorial dimension of the 

EU cohesion policy and focused the attention 

on the needs to apply integrated territorial 

approach. The Territorial Agenda delineated 

the main goals for overcoming the economic 

and social discrepancies across regions, which 

are due to the urbanization, concertation of the 

production in big cities and depopulation of 

the small towns and settlements. The priorities 

of the Territorial Agenda can be defined as 

polycentric and balanced territorial 

development, territorial integration, 

improving territorial cooperation among 

communities, enterprises and cultural 

institutions [9].   

The legislative documents of the EU cohesion 

policy (2014-2020) ensure the implementation 

of the integrated territorial investments. In the 

current programming period (2014-2020), 

CLLD was introduced in the Common 

Provisions Regulation (CPR) No 1303/2013 

(articles 32-35), which sets out the 

requirements for developing local strategy and 

establishes the responsibilities of the 

stakeholders participating in the local action 

group [22]. The EU Regulation on support for 

rural development by the European 

Agricultural Fund for Rural Development 

(EAFRD) No 1305/2013 (article 42-44) 

provides rules supporting LEADER 

programmes directed at inter-territorial co-

operation between rural municipalities [24].  

The Integrated territorial investments are 

determined by the CPR in article 36 and the 

integrated actions are set out in articles 37-46 

[22]. The EU Regulation No 1301/2013 on 

the European Regional Development Fund 

(ERDF) provides in article 7 that 5% of the 

resources are to be allocated to the measures 

included in integrated sustainable urban 

development strategies [23]. For the current 

programming period, ITIs are funded by ú13.8 

billion from the ERDF, ú 1.7 billion from ESF 

and ú 0.3 billion are allocated by Cohesion 

Fund [7].  

In addition, the main strategic document 

defining the commitments of the EU Member 

States to manage CLLD on the national level 

for the current programming period is the 

Partnership Agreement. It outlines the 

interaction of the managing bodies of the 

operational programs involved in the 

implementation of the CLLD [21]. 

Bulgaria adopted the European Structural and 

Investment Fund Funds Management Act in 

2015 [14], which defines the national 

institutional framework for the management 

of European Structural and Investment Funds. 

In accordance with the provisions of article 

28, paragraph 1, item 2 the Council of 

Ministers lays down rules for coordination 

between the managing authorities of the 

operational programmes and the local action 

groups engaged in developing and 

implementing the integrated multi-funded 

CLLD strategy.  

Comparison between ITIs and CLLD 

To better understand the differences and 

similarities between ITIs and CLLD, the 

author compares the two approaches in the 

Table 1 below. 

This comparison shows that the main 

differences refer to the framework of 
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governance, the size of the projects and 

sources of finance. 

 
Table 1. Key differences between ITIs and CLLD 

 Differences 

CLLD ITIs 

Territorial scope 

Sub-regional 

level: it covers 

neighboring 

municipalities 

Urban areas 

with potential 

for economic 

development 

Management 

Bottom-up 

decentralized 

approach 

LAGs play a 

key role in 

developing and 

executing the 

multi-funded 

local strategy 

Top-down 

centralized 

approach 

ITI is led by 

governmental 

entity jointly 

with 

intermediate 

bodies at 

regional level. 

ITI approved by 

the central 

government 

Financing 

Small-scale 

projects limited 

to ú 200 000 

LAGs allocate 

the financial 

resources to 

projects 

beneficiaries 

Large-scale 

projects 

Public funds are 

allocated by 

governmental 

and public 

institutions 

Source: summarized by author.  

The ITIs are funded by European structural 

funds and private resources, while the CLLD 

is funded by EAFRD and European Structural 

Funds and is therefore a multi-funded 

strategy. This multi-funded strategy creates 

conditions for economic diversification of 

rural municipalities through developing 

manufacturing, rural and eco-tourism, crafts, 

restoration cultural and traditional arts and 

others. The comparison also indicates that 

there are numerous similarities between the 

two approaches. The ITIs and CLLD are both 

oriented to territorial priorities and enhance 

the economic interaction at the territorial 

level. The similarities between the two 

approaches could be briefly summarized as 

follows: both the ITI s and CLLD (1) cover 

urban and rural territories; 2) make use of 

multi-funded integrated strategy tailored to 

ESFs priorities; 3) aim at ensuring long-term 

social and economic benefits for territorial 

settlements; 4) contribute to the establishment 

of partnerships between stakeholders, 

businesses and local and regional authorities; 

5) promote territorial integration; 6) create 

conditions for enhanced labour mobility. 

These similarities could be used for the two 

tools to be jointly applied at the defined 

territories.  

Bottom-up approach of CLLD 

implementation: an opportunity for 

developing economic potential in rural 

areas  

Disparities between large and small cities and 

rural areas is a major concern for Bulgariaôs 

regional development. Territorial inequalities 

are widening due to population loss, worsen 

demographic structure, low production and 

investment potential.  

The Common Agricultural Policy (CAP) 

supports rural areas to decrease the territorial 

economic and social differences and 

depopulation by encouraging economic 

diversification and entrepreneurship. The CAP 

policy applies specific territorial approach 

designed to promote local economy and 

entrepreneurship known as LEADER 

initiative, first adopted in the 1990s, and 

which played a critical role in reorienting 

rural development beyond agricultural 

policies. LEADER is a territorial approach for 

rural development whose purpose is to 

ñmobilize economic actors in defined 

territorial areas to collaborate in designing and 

implementing a local development policyò 

[11]. LEADER is addressed mainly to rural 

municipalities.  

In the current programing period, the CLLD 

has been extended to urban territories. The 

local strategy therefore covers territories with 

population from 10,000 to 150,000 [5] which 

means that it includes small and less-

development settlements around big cities in 

urban areas. 

The applied CLLD strategies are a 

combination of interventions mainly funded 

by ERDF, ESF and EAFRD while the funding 

from the Cohesion fund is less prominent as it 

is dedicated only to ecological and climate 

projects. 

The main difference between CLLD and 

LEADER initiatives concerns the diversified 
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financial source: as shown above, the CLLD 

uses more than one ESIF, while LEADER is 

mono-funded by EAFRD. The applied multi-

funded integrated strategy aims at achieving 

the synergy of economic, social and 

environmental development trough 

cooperation between neighboring 

municipalities regardless of their population 

and economic development. The European 

LEADER Association for Rural Development 

pointed out that in Europe the total number of 

LAGs is 3,073, the number of LAGs under 

multi-funded strategy (EAFRD) is around 

2761 in Europe [6]. Additionally, the local 

territorial strategies in Europe funded by 

EAFRD contributed benefits for 56 percent of 

the total rural population (163 million 

inhabitants [25]. 

Main challenges facing the rural 

municipalities in Bulgaria  

Bulgaria is divided into six planning regions 

(NUTS 2 level), 28 districts (district is a 

central government territorial administration, 

with governors appointed by the Council of 

Ministers, (NUTS 3 level) and 265 

municipalities (LAU 1).  The rural regions 

include all municipalities where the number of 

the population is up to 30,000 people. 

Following this definition, the Bulgarian rural 

regions encompass the territories of 232 

municipalities, which comprise of 34 percent 

or 2.3 million of the total countryôs 

population. However, 66 percent of the 

population live in municipalities with more 

than 30,000 inhabitants.  

The current Bulgarian operational programme 

ñRegions for growthò [20] funded by the 

EFRD is targeted at sustainable urban 

development, mainly in big urban cities, 

which are administrative and economic 

centers of municipalities above 30,000 

inhabitants. Investment intervention covers 39 

municipalities which do not belong to the 

category of rural municipalities. Bulgarian 

municipalities provided integrated urban 

development plans in which measures were 

funded by ERDF and European Social Fund 

or attracting private sector resources trough 

public-private partnership. The urban 

integrated plans include measures for: 

improvement of urban environment, 

development of industrial and social zones 

including cultural, social, educational 

infrastructure, energy efficiency for residence 

and public buildings [3]. Urban integrated 

plan could be considered as a territorial 

approach because of the concentration of 

public funds on pre-defined zones of the big 

cities. However, Bulgaria has not used ITIs as 

a tool for territorial development covering 

many local municipalities, not only large 

urban cities.    

Despite the EU cohesion policy funding the 

differences at an intra-regional and inter-

regional levels continue to increase in 

Bulgaria. Most Bulgarian regions are defined 

as lagging behind because of negative 

demographic trends and increase of aging 

population.  

Throughout the period 2010-2018 the number 

of the population in the rural municipalities 

has declined faster than the average level for 

the entire country. During the same period the 

population in rural areas declined by 14 

percent as a consequence of the negative 

natural birth rate, the migration and mobility 

of the work force to towns, high speed process 

of urbanization. The population below 15 

years of age is low, around 6 percent, it is 

significantly lower than the population in 

urban areas - where it is 15 percent or 20% for 

the entire country. By contrast, the share of 

the 65 aged population lives in rural 

settlements is 22 percent. During the period 

2010-2018, the number of working age 

population dropped down by 12 percent, 

while the population above 65 age increased 

by 5 percent. Most of the people in working 

age (around 76 percent) live in towns and only 

24 percent live in villages. The annual 

unemployment rate was 4.7 percent in 2018, 

but in the rural municipalities the 

unemployment rate is higher, i.e. it is between 

10 to 25 percent [18]. 

The trend of high annual unemployment rate 

has not changed for the poorest regions in the 

country (i.e., Northwest and North-East 

regions) due to the lack of industrial 

enterprises and the low level of education and 

qualification of the workforces.   

Small municipalities (from 5,000 to 10,000 

inhabitants) in rural areas, suffer from 
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structural problems because their main sector 

of activity is agriculture, which offers 

seasonal work and temporary income. 

Moreover, additional concerns include lack of 

attractive employment opportunities, 

insufficient investment, lack of profitable 

manufactured enterprises and a significant 

outflow of young people. 

In Bulgarian rural areas, LAGs have been 

established upon the initiative of local 

governments, entrepreneurs and civil 

associations within a certain territory or 

community in order to implement objectives 

related to the EAFRD.  

The number of the created LEADER LAGs in 

the former programing period (2007-2013) 

was 35, which included 57 rural 

municipalities (28 percent of the defined rural 

territory) and local strategies impact on 

800,000 people. The LAGs contributed to the 

completion of 1,221 projects [14], which have 

been carried out successfully and their 

activities encompassed 1,090 settlements [15]. 

The strategies of many LAGs across the 

country were similar; in particular, LAGs in 

Bulgaria developed a strategy and a package 

of measures under the Rural Development 

program, mainly in the agriculture sector 

(technological modernization and 

enhancement of the competitiveness of 

agricultural holdings), economic 

diversification, and support for local 

entrepreneurship, small businesses, local 

heritage, rural tourism and reconstruction of 

public facilities.  

The economic impact of the completed 

projects was the creation of the new jobs 

(around 2,000) in rural tourism, retail, 

renewable energy production, crafts and 

manufacturing small and micro enterprises. 

The total amount supporting the LAGs was 

around ú70 million (EAFRD and national co-

funding), which was approximately 1.7 

percent of the Regional Development program 

budget [15].  

The LAGs experienced some difficulties in 

relation to the organization of application 

procedures and lack of sufficient finances to 

cover administrative and operational 

management costs [15, 17] The delays at 

various phases of the projects including the 

initial stage of negotiation, the verification of 

the project costs and paying to beneficiaries 

within the set time limit was a key obstacle 

for finalizing the projects according to the 

schedule. This also lead to delay in the 

implementation of the planned activities and 

restructuring the financial plan of LAGs 

strategy. One of the drawbacks of LEADER 

programme was a weak cooperation in 

transferring experience among created local 

groups. The majority of LAGs under 

LEADER include one municipality (19 

LAGs), number of LAGs covering two 

neighboring municipalities is 12, three LAGs 

composed by three neighboring municipalities 

and one LAG included four neighboring 

municipalities.  

Presently, at the local level, LEADER/CLLD 

is implemented through LAGs' activities and 

the CLLD strategy. 

 
Table 2. CLLD funds disbursed across operational 

programmes (2018) 

Programmes  Budget 

for 

CLLD 

(million 

ú) 

ESIFs  

% 

Share  

to total 

CLLD 

budget  

%  

Rural 

development 

programme 

131.0 
5%  

(EARDF) 
43% 

Operational 

programme 

ñInnovation and 

competitivenessò 

64.0 
6% 

(ERDF) 
21% 

Operational 

Programme 

ñHuman 

Resource 

Developmentò 

50.0 
5% 

(ESF) 
17% 

Operational 

Programme 

Environment  

19.5 
2%  

(CF) 
6% 

Source: Information System for management and 

monitoring EU Funds (ISUN) and authorôs own 

calculations [13]. 

 

The number of LAGs is 71, including 117 

municipalities, 1,646,588 inhabitants (23 

percent of population) and 5 percent of the 

total territory [16]. The contribution to the 

budget of multi-funded CLLD is as follows: 

Rural Development programme is ú131 

million, operational programme ñInnovation 

and Competitivenessò is ú64 million, 

https://www.bing.com/search?q=Euro+sign+wikipedia&FORM=LFACTRE
https://www.bing.com/search?q=Euro+sign+wikipedia&FORM=LFACTRE
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operational programme ñHuman Resource 

Developmentò ú50 million, operational 

programme ñEnvironmentò- ú19,5 million, 

operational programme ñScience, Education 

for Smart Growthò - ú 40 million [13]. 

The highest share of financing for carrying 

out the multi-funded local strategies comes 

from the Rural Development programme. 

Practices have shown that integrated local 

development has a positive impact on local 

economies, job creation, and development of 

new and traditional economic activities 

outside of the primary production in the 

agriculture sector. The advantage is the 

possibility to combine various community 

needs (social, cultural, environmental and 

economic) and to gain access to different 

funds. 

Harizanova. H., and Stoyanova, Z highlighted 

that LAGs and the creation of initiatives for 

starting and maintaining small business is 

important factor for the development and 

growth of rural areas [12]. The LAGs act as a 

kind of managing local bodies and as such 

they issue calls for proposals, evaluate 

projects and support beneficiaries in project 

implementation.  

Some of results achieved by the applied 

integrated strategy (LEADER and CLLD) can 

be summarized as:   

-Introduction of an integrated mono or multi-

funded strategy to rural areas; 

-Involvement of a variety of actors from 

businesses, non-profit associations;  

-Creation of a new community institutional 

structure based on partnership and 

cooperation;  

-Concentration of financial resources on the 

specific needs of the territory; 

-Diversification of the economy in rural areas 

beyond the agriculture sector. 

The difficulties of CLLD in implementing 

multi-funded strategy can be grouped in the 

following manner: 

Administrative capacity ï CLLD is a new 

approach and the LAGs do not have sufficient 

experience and knowledge in the project 

management and practical experience in 

implementation of integrated territorial 

strategies and planning the targeted 

investments. The administrative burdens stem 

from complicated administrative procedures 

and the existence of numerous operating and 

implementation rules within structural funds 

imposed by managing authorities. The fact 

that LAGs often involve partners who are 

unfamiliar with local economic development 

issues and funding per projects is limited, may 

lead to increase of the risk of political 

interference in the choice of eligible 

territories/strategies and project selection 

within the local strategy.  

Governance ï the coordination of projects 

under CLLD is well organized but as the 

process of approval strategies, projects 

verification and payments take time, which 

leads to increase of the opportunity and 

transaction costs. There are differences in the 

regulatory framework and guidance of ERDF, 

ESF, EAFRD (for instance, in terms of 

eligibility rules, eligible costs, project 

application requirements, criteria for project 

selection and assessment, financial control 

and audit, etc.) that limit the integration of 

funds. These differences create an obstacle for 

achieving the projectsô objectives by the 

project beneficiaries and executing the 

projects on time.  

Public-private cooperation ï The 

municipalities play a leading role in 

establishing the LAGs. Some of the 

difficulties that have been encountered 

include low public awareness and 

understanding of the needs and the benefits of 

integrated territorial strategy and the 

importance of mobilizing potential 

beneficiaries as well as low levels of 

communications with stakeholders. Despite 

such difficulties the urban and rural 

municipalities have gained some experience 

in implementing both territorial integrated 

approaches.  

The territorial approaches CLLD and 

LEADER concentrate investments to achieve 

greatest added value by decreasing economic 

and social disparities across rural and urban 

areas.  

The descriptive analysis shows that the 

deviation of the main economic factors of the 

municipalities as a result of the 

implementation of the CLLD and LEDEAR 

approach (the results of descriptive analysis 

https://www.bing.com/search?q=Euro+sign+wikipedia&FORM=LFACTRE
https://www.bing.com/search?q=Euro+sign+wikipedia&FORM=LFACTRE
https://www.bing.com/search?q=Euro+sign+wikipedia&FORM=LFACTRE
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are shown in Table 3). It also shows that 

municipalities which established LAGs and 

carried out the local territorial strategy 

indicatorsô value (the unemployment rate and 

the number of unemployed, the number of 

unemployed to 29 age and long term 

unemployed) is low than the municipalities 

which have not applied CLLD or Leader 

approach. The change in average income is 

positive in municipalities with LAGs, the 

average income is higher by 7.7 percent when 

compared to municipalities without LAGs. 

The standard deviation show that the rural 

municipalities have been brought closer to the 

level of urban municipalities (standard 

deviation is 3.5 percent) and the divergence 

between rural municipalities without LAGs 

and urban municipalities is larger (standard 

deviation is 10.5 percent).  

The value of the economic indicators (net 

revenue of sales and output) of municipalities 

with LAGs is higher than for rural 

municipalities without created LAGs. The 

average difference of indicators net revenues 

of sales between municipalities with LAGs 

and municipalities without LAGs is 66.6 

percent and the divergence in outputôs value is 

68.7 percent. The positive effect of the local 

territorial strategies on small and less 

developed rural municipalities is obvious.  

The increase of the value of indicators 

(measuring the unemployment level) is 

modest in comparison to urban municipalities. 

Based on the results of the descriptive 

analysis one can infer that the economic and 

social development of the rural municipalities 

does not bring them closer to urban 

municipalities. It is important to point out that 

the LAGs strategy contributed to the 

improvement of the economic potential of 

rural municipalities, but the social effect is 

still less visible. This is due to the fact that 

LAGs promote small size projects focusing on 

development of micro enterprises in order to 

diversify the local economy.  

 

 
Tʘble 3. Descriptive analysis ï results 

  1 2 3 4 5 6 7 

 

 

 

Rural 

municipalities 

 (with LAGs) 

Average 

Value 
756 110 355 14 8,870 290,554 226,708 

Median 569 93 263 13 8,473 136,981 116,398 

Standard 

Deviation 
652 103 403 8 2,299 369,777 299,833 

Standard 

Deviation 

(%)     

26% 127% 132% 

 

 

Rural 

municipalities 

 (without  

LAGs) 

Average 

Value 
701 100 340 19 8,235 174,358 134,395 

Median 603 79 250 16 7,701 62,499 47,531 

Standard 

Deviation 
522 82 320 13 2,340 314,312 250,191 

Standard 

Deviation 

(%)     

28% 180% 186% 

 

 

Urban 

municipalities 

Average 

Value 
2,969 432 599 6 9,198 6,070,192 3,478,376 

Median 2,166 306 398 6 8,877 1,623,772 1,143,413 

Standard 

Deviation 
1,461 219 373 12 2,468 8,193,506 4,214,643 

Standard 

Deviation 

(%)     

27% 135% 121% 

Sources: NSI [18, 19] and authorôs calculation 

Legend: 1ïtotal number of unemployed; 2 ïnumber of unemployed; 3ïnumber of unemployed to 29 age,4-number 

of long-term unemployed; 5ïunemployment rate; 6ïthe average annual income per person,7ïnet revenues from 

sales (thousand BGN); 8ïoutput (thousand BGN). 
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CONCLUSIONS 

 

In Bulgaria, most of the regions are lagging 

behind in their socio-economic development. 

The main reasons for that are the negative 

demographics trends, aging population and 

low economic activities. The CLLD is 

focused on specific sub-regional areas and the 

projects usually take place in the active rural 

areas. The measuring of the effects of local 

territorial strategies is based on descriptive 

analysis. They show the positive impact on 

economic environment of the rural 

municipalities which have introduced the 

local integrated strategies under 

LEADER/CLLD program. The territorial 

cohesion policy is useful and has a positive 

economic effect for small municipalities, 

which face various risks such as poverty and 

labor market isolation. The CLLD therefore is 

an effective mechanism for increasing 

diversification of sources of employment and 

income and providing support for micro and 

small enterprises and for promoting 

entrepreneurship. Despite the benefits of 

concertation of investments on the territories 

with specific needs, the economic and social 

divergences still persist and rural 

municipalities are lagging behind when 

compared to urban municipalities. In addition, 

there are still some rural and urban areas in 

Bulgaria which do not receive sufficient 

national and EU funding due to the fact that 

they are not considered attractive for 

investments.  

The combination of the both integrated 

territorial approaches (bottom-up and top 

down) has advantages which decrease the 

depopulation in rural areas and ensure 

financial support for ñwhite spotsò, i.e. 

settlements located in the peripheries of the 

cities, which have not received the grant up to 

now from the operational programme funded 

by ESIF. Combing CLLD and ITIs for the 

next programing period (2021-2027) would be 

beneficial for these areas as it would create 

the necessary conditions for stimulating 

economic activities and ultimately making 

these areas attractive for business 

development.  

It is important to take into consideration the 

fact that Bulgaria has insufficient experience 

in implementing integrated territorial 

strategies at regional level, and there are still 

some difficulties when it comes to the 

coordination between the central government, 

managing authorities, regional bodies and 

project beneficiaries. The establishment of a 

common strategy for implementation of the 

territorial integrated approach and insisting on 

training of the administrative staff and 

improving the coordination between the 

various bodies and participants is therefore 

crucial for their successful execution.  
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Abstract 

 

This paper aims to refine the theoretical basis of the strategic management arrangements in the development of the 

national food system in the Russian Federation. The authors consider the aspects of the existing state and conditions 

of operation, capacity building potential, food security issues, and the refinement of parameters of administrative 

influence based on the substantiation of the main principles of the agri-food policy. The article uses the methods of 

systematic and graphic analysis, as well as forecasting methods, to clarify the theoretical positions concerning the 

mechanism of strategic management of the national food supply system development in the Russian Federation. The 

results of the study allow the authors to conclude that in the formation of the food security system, it is necessary to 

carry out the transformation of the managerial impact on the united multi-sectoral functionally interacting sector of 

the country's economy. 

 

Key words: resource potential, regional differentiation, agri-food policy, food security, Russian Federation,    

     methodological approach 

 

INTRODUCTION  
 

The development of strategic management 

arrangements for food security based on the 

specifics of the national food system and 

prospective analysis warrants research into 

agri-food policies with a view to identifying 

the directions and priorities of development. 

Therefore, the object is primarily the state of 

the manufacturing potential in the described 

sector of the economy, issues related to food 

security, and development directions in line 

with the specifics of operation [1, 4]. 

Aspects of strategic management for food 

security have been widely addressed in 

research. However, there is no objective 

evaluation of the state of manufacturing 

potential in food security taking into account 

the specific aspects of the operation of the 

said sector. 

Indian researchers A. Panghal, N. Chhikara, 

N. Sindhu, and S. Jaglan [8] approach food 

security through the lens of a production 

management system for food safety. They 

believe that the modern system of agriculture 

involving the use of machine-powered labor 

and advanced marketing fails to ensure food 

safety throughout food production. Moreover, 

a high incidence of digestive diseases 

highlights serious concerns over food safety. 

A major concern among researchers relates to 

unlabeled but patented genetically modified 

products available in the market. Amid 

globalization, government policies in some 

countries often overlook or discard the 

consequences for public health in food 

production while focusing on sustaining food 

supply chains. This paper offers a 

consideration of food security in the Russian 

Federation through the lens of management. 

 

MATERIALS AND METHODS  

 

The materials of this study include official 

figures from the Russian Federal State 

Statistics Service (Rosstat), our calculations, 

and analytical research materials provided 

upon formal requests as part of the research 

sponsored by the Ministry of Science and 

Higher Education of the Russian Federation. 
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In our research, we used the methods of 

systematic and graphic analysis, as well as the 

methods of modeling and forecasting of the 

development of Russian food security. 

 

RESULTS AND DISCUSSIONS 

 

The food security in the Russian Federation is 

regulated by numerous legislative acts, 

including the Doctrine of Food Security 

(2010) [5]. 

There are several specific features of the 

national food in the Russian Federation, 

which include the following [3, 7]: 

-widespread geographic profile, as well as 

socioeconomic and natural and climatic 

differentiation of agriculture (there are 85 

federal subjects in different natural and 

climatic zones and across the socioeconomic 

range); 

-effect of regional differentiation by the state 

of the resource potential (the state and quality 

of natural and climatic, land, labor, and 

institutional and technology resources) 

manifesting in the levels of sufficiency and 

influence of regional subjects on raw 

materials production in the national food 

market, as well as the stability and 

competitiveness parameters (Table 1). 

  
Table 1. Ranking of regions by federal districts of Russia by the relative weight of agricultural output in the national 

total, percentage in 2017 

Federal 

district 

Relative weight 

of the federal 

district 

Number of regions in the group 
Number of 

federal 

subjects 

From 

0.1 to 

1.0 

From 

1.1 to 

1.5 

From 

1.6 to 

2.0 

From 

2.1 to 

3.0 

From 

3.1 to 

4.0 

From 4.1 

and 

above 

1 2 3 4 5 6 7 8 9 

Central 25.8 8 4 3 1 1 1 18 

Northwest 4.9 8 - 1 - - - 9 

Southern 16.2 3 2 - 1 - 2 7 

North 

Caucasus 
7.5 5 - 1 - 1 - 7 

Volga 23.1 6 3 2 1 1 1 14 

Urals 6.4 1 2 - 1 - - 4 

Siberia 12.7 6 2 3 1 - - 12 

Far East 3.4 9 - - - - - 9 

 100.0 46 12 10 5 3 4 80 

Note: The calculations were made excluding data on autonomous districts included in the regions. 

Source: Calculations were made based on data provided by Federal State Statistics Service (www.gks.ru). 

 

The issues of strategic management of 

development appear particularly relevant 

given the need to promote regional influence 

on the provision of the market with food 

products and creation of a sustainable food 

security system and to improve 

competitiveness in the global food market [6]. 

Enhancing production capacity in regional 

food systems and reducing the level of 

differentiation in the life quality of the regions 

will have a direct effect on the opportunities 

of the food market and an increase in the 

attractiveness of Russian agricultural products 

in the foreign markets. 

The transformation of managerial influence 

into outcomes can be rendered in the 

following logical scheme [4]: 

Stability ­ (sustainable development 

management system + stable operation 

management system) - management of 

objects. 

Therefore, sustainability management 

involves the implementation of complex steps 

for comprehensive influence on the state of 

food resource potential elements of the 

national food system, which can be formally 

presented as the following process [2]: 

 

S ­  ­ Sn, 

S ­ Ὑ   ­ Sn, 

 

where S is the basic state of the system; 

Sn is the desired state of the system; 
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Ri is the food resource potential of the system; 

Y i is the institutional influence; 

Wi is external influences. 

 

Ri = [Ni Ĭ Ci Ĭ Ji ], 

 

where Ri is resources; 

Ni is natural capital; 

Ci is man-made (produced) capital; 

Ji is human capital, 

where Ji = ʊec Ĭ P 

Tec is the life expectancy of an economically 

active laborer; 

P is the productivity of the individual, which, 

on average, corresponds to the per capita 

GDP. 

Based on the principle of mutual correlation 

of factors in socioeconomic systems and 

considering the synergetic relation, which 

during the joint operation of elements, 

irrespective of the elements themselves, 

reinforces their total effect above the level of 

independent effects taken together, the above 

process can be formally presented as follows: 

 

E(Ri ĬYi ĬWi ) > [E(Ri ) + E(Yi ) + E(Wi )]. 

 

Such an approach implemented in a system of 

strategic management measures helps to 

reframe the logical scheme into a pattern to 

ensure effect from focused managerial 

influence over the state of the national food 

system. It suggests that its efficiency can be 

positive under the following conditions. 

According to the universal law of 

transformation and accumulation of 

information accompanying the transformation 

of matter and energy (production process, 

economic operation or other form of control 

influence on the system), the amount of 

information generated in joint operation of 

control system elements is greater than the 

total of control influences of each individual 

element over the outcome. Further 

improvement of management arrangements in 

the development of the national food system 

is determined by the combination of influence 

factors over the efficiency of managerial input 

in line with the set objectives and observed 

challenges. 

Among the reasons hindering the 

effectiveness of influence on the problems of 

the national food system, one can name the 

following [2, 9]: 

-ineffectively functioning system of strategic 

planning of the national food system as a 

single economic sector and an object of 

interest of both internal and external trade; 

-bimodal production structure of the agri-food 

sector of the economy as an established sector 

of large-scale agricultural production and poor 

development of small and medium forms of 

economic operation. The growing negative 

trends in rural population numbers (in terms 

of age and professional structure) contribute 

to a further change in the influence of the 

economic sector on the national food market 

in terms of the decrease of product volume in 

the market and the relative weight of the high-

quality agricultural product; 

-lack of efficient coordination arrangements 

between the federal and regional governance 

with various elements of the national food 

system; 

-differences in the levels of the resource 

potential and the development of regional 

food systems; 

-differentiation in the socioeconomic 

development of the Russian regions. 

Ignoring the issues of further improvement of 

the material-technical infrastructure in the 

national food system (the data in the table 

show a considerable slowdown in the 

investment flow into the production facility 

structures) can potentially adversely affect the 

national cattle breeding (the volumes of cattle 

meat production), dairy production, 

production infrastructure, and sheep breeding. 

Analysis of the regions by the level of 

changes in the production of gross agricultural 

output (Table 2) and the assessment of the 

organizational and economic bases reflecting 

their state and development prospects allow us 

to conclude the following.  

The systematic approach based on the 

consideration of resource potential, 

production and consumption balances of food 

resources, financial support of program 

activities, the principles of strategic planning 

and the priority of strategic development 

directions of regional food system seems to be 
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the most appropriate. It allows forming a 

business structure that meets the requirements 

that will determine strategic options and 

identifying a set of development management 

practices involving federal, regional and 

household levels. 
 

Table 2. Grouping of regions of the Russian Federation 

according to the level of changes in the production of 

gross agricultural output 

Groups of regions in terms of 

changes in gross production 

2016 to 

2014 

2017 to 

2015 

Number of regions 

With a decrease in production 3 16 

With an increase in production   

under 5.0% 4 16 

5.1-10.0% 13 18 

over 10.0% 61 31 

Total number of regions 81 81 

Source: Calculations were made based on data 

provided by Federal State Statistics Service 

(www.gks.ru) 

As a result, the analysis of the current national 

food system allows to conclude that the 

reason behind the insufficient level of food 

security in terms of several products is related 

to the fact that the national food system has 

not been approached as a single multi-industry 

and functionally inter-operational sector of the 

economy commanding the production and 

processing of agricultural products and raw 

materials and supply of end products to the 

consumers. 

This statement predicts the need for the 

application of the systematic approach to 

management strategy in the food market amid 

limited availability of certain types of 

resources in accordance with the prioritization 

and significance principles. The systematic 

approach here implies comprehensive 

influences exerted to address a complex 

problem, i.e. the establishment of an 

institutional economic model of the national 

food sector as a food production cluster within 

the food system. Accordingly, it is viewed as 

strategically important to address the 

processes enabling the development of all 

elements of the national food system, which 

we designate as the following development 

models in the regional subjects: 

-management model of territorial and 

industry-specific systems (management 

strategy for regional food systems at the 

federal level); 

-management model of functional and 

industry systems (development programs for 

regional agri-food structure and infrastructure 

complexes); 

-management model of territorial and 

economic systems (enterprises, industries at 

the local (municipal) level); 

-management model of socioeconomic 

development (food resources requirements or 

living standards at the individual level). 

Modeling of food security provision in the 

framework of the strategic planning system 

must consider the complexity of the 

management object and includes the 

following: 

-evaluation and analysis of the problem 

sectors in the regional food security system 

(ontological approach); 

-forecasting the sequence of change in 

production food structures of the regional 

food systems. 

In the existing models of management, the 

methodical approach to improvement and 

optimization of the territorial and sectoral 

structure normally involves: 

-establishment of an economic operational 

complex in line with the existing scheme of 

distribution of manufacturing enterprises, 

development tasks, and analysis of influences 

over the market state (process approach): 

-determining the amount of resources for 

development, allocation of resources (by 

priorities, industry and areas and in time), and 

management methods (imitation approach); 

-performance analysis, review of options 

(cognitive approach). 

 

CONCLUSIONS 

 

The need to apply the described approach in 

managing the strategic development of the 

national food system and implementation of a 

resultant agricultural policy helps to 

comprehensively evaluate the state and 

identify existing problems of the sector. In the 

existing models of management, the 

methodical approach to improvement and 

optimization of the territorial and sectoral 

structure normally involves the establishment 



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

Vol. 19, Issue 3, 2019 

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

53 

of an economic operational complex in line 

with the existing scheme of distribution of 

manufacturing enterprises.  
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Abstract 

 

Building resilient rural areas or communities is one of the major goals of any strategy supporting food security for 

the future. Under these circumstances the major stakeholders are the people working in agriculture such as 

producers. In Romania, Sibiu county they can be landowners, custodians or non-formal land-loaning people 

dedicated for practicing agriculture. The scope of this article was to survey the awareness level regarding the value 

of genetic resources for food and agriculture of producers that are selling their agri-food products in Sibiu city. 

Based on the analysis of our results most of producers are of orthodox religion and are coupling the religious fests 

ócalendar to agricultural practices calendar. If they are aware about the value of old animal bred, they are not 

aware about the value of preserving landraces for more than 100 years in the same agro-ecosystem. About 15 crops 

species are among the best traded on the Sibiu market, but their genetic pools is much wider reaching up to 40 

species in traditional gardening. The landowners are not ye associated at the commune level and therefore it is a 

great need to be supported at the local and county level by officials. A recognition of the history of importing 

genetic resources for the region is a must due to current failures in importing crops not suitable for very peculiar 

local conditions. Also, we recommend the adoption of the list of crops varieties traditionally cultivated in villages. 

The willingness of producers to be recognized for a potential network for on farm conservation should also be part 

of a process to be adopted an official list for on farm conservation of genetic resources in a bottom-up approach up 

to the national and European levels. 

 

Key words: producers, agri-food products, plant genetic resources for food and agriculture, landraces,  

                   local breeds, biodiversity conservation 

 

INTRODUCTION  
 

Local varieties or local populations of crop 

plants as well as old races of animals have 

come to the attention of researchers more than 

20 years ago as they are important gene pools 

for breeding [15; 16; 20] and gene banks [8; 

17].From political point of view they ensured 

their entry into the future food security agenda 

and influencing the general agricultural 

practices management as well as conservation 

strategies for agricultural biodiversity [5; 7]. 

In Italy, some 14 years ago, it was a real 

movement in the central region for the 

recognition of the value of local crops 

varieties or landraces that further penetrated 

the regional commercial markets, also in line 

with the European regulatory framework [13; 

14]. We mention that earlier stages of this 

process of institutional capacity building have 

been achieved without specific provisions 

from European legislation that started after 

2008. Have been published a whole series of 

strategies on how genetic resources can be 

best preserved. The best strategy should aim a 

dynamic balance between in situ and ex situ 

conservation of all genetic resources on a 

cost-efficient basis, according to an evaluation 

on a four- or five-years analysis based on 

specific principles published some 40 years 

ago [1], and followed by new approaches [9; 

13; 14]. Resilience of local communities is an 

old and a new topic that basically integrates 

the principles of sustainable development 

[18]. The authors believe that all members of 

rural communities potentially can best 

contribute to the development of local 

strategies as they will ensure the successful 

implementation of the promoted measures. 

These strategies provide innovative financial 
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mechanisms including incentives and, 

moreover, the communication landscape with 

business that is a must [3]. The main 

challenges are given and supported at the 

policy level as well as of the effects of climate 

change (i.e. risks and hazards). The scope of 

this article is to evaluate the willingness of a 

certain group of producers from Sibiu county 

that are selling their agri-food products in 

Sibiu city to be part of a county network 

dedicated to on farm conservation. A survey 

based on simple questionnaire was applied in 

order to reveal also their knowledge for 

landraces cultivation and old animal breeding. 

These results may further substantiate local 

decisions-taking regarding the general 

agricultural management in rural areas of 

Sibiu county, in order to ensure food security 

for the future based on resilient communities 

for South East Transylvania [2]. 
 

MATERIALS AND METHODS  

 

Producers identification. During September 

(i.e. 2016, 2017 and 2018) it was possible to 

identify the origin of agri-food products 

during surveys conducted in the following 

agri-food markets: ñCibinò, ñTransilvaniaò 

and ñHuetò, all located in Sibiu city [19]. 114 

producers from Sibiu county as farmers, small 

farmers and householders have been identified 

and answered a short questionnaire. The 

questionnaires were accepted by respondents 

and applied during Oct.-Dec. 2017 and 2018. 

 

 
Fig. 1 Surveyed producers for Sibiu city are originating 

from the following communes: AlἪ©na, B©rghiἨ, Jina, 

LoamneἨ, LuduἨ RŁἨinari, RoἨia, Sadu and ἧelimbŁr. 

Source: Modified map after 

https://ro.wikipedia.org/wiki/Fi%C8%99ier:Harta_jud_

Sibiu.png.  

 

Places of investigations. The residence place 

of producers located in the following 

communes: AlἪ©na, B©rghiἨ, Jina, LoamneἨ, 

LuduἨ RŁἨinari, RoἨia, Sadu and ἧelimbŁr 

(Fig. 1). They represent only 20% of the 

producers identified during two years of 

surveying. 

Data analysis. Provided data during the 

survey have been statistically analysed. 

 

RESULTS AND DISCUSSIONS 

 

Producers and land. Among 114 

respondents 84.62% are landowners, 11.54% 

custodians and 3.85% work the loan land 

without official documents. This high 

percentage of landowners raise the question 

why they are not organized in an association 

for representing their rights in different fora 

with authorities. Such an association would 

further support their economic interest for 

producing agri-food products [22]. The 

distance towards the main roads varies 

between 2 km up to 30 km and the fertility of 

soil range between medium to fertile with 

good exhibition towards the environmental 

factors. As far the distance is the hardest is to 

sell their products. From religious point of 

view between 60% (B©rghiἨ) and 100% they 

are orthodox (Jina) and agricultural practices 

are still closely related to the religious festsô 

calendar for all producers. 37% were women 

among producers and among these 84% were 

householders rather than farmers. Family 

members varied for a family between 8 (i.e. 6 

families) and 2 (12 young families) and the 

majority 68.2% varied between 5 and 4 

members. The family members can support 

further the farmer occupation job for the 

future. The cultivated surface area varies 

between 400 ha (i.e. Jina) down to 0.5 ha (i.e. 

householders). The majority of producers are 

working a land surface between 15 and 20 ha 

(i.e. 72.5% of the respondents). 28.57% are 

practicing intensive agriculture on large 

surfaces (i.e. down to 20 ha). 57.14% are 

practicing organic agriculture and 14.29% are 

practicing classic agriculture. 

Seeds analysis. The majority of producers, 

43.48% developed mixed farms (livestock and 

crops) and only 13.05% are crops farms and 

https://ro.wikipedia.org/wiki/Fi%C8%99ier:Harta_jud_Sibiu.png
https://ro.wikipedia.org/wiki/Fi%C8%99ier:Harta_jud_Sibiu.png
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gardening. Among these farmers (i.e. 

86.75%), over 68.42% are using certified 

seeds for commercial production especial for 

cereals, maize and potatoes. A percentage of 

approx. 30% of respondents said they had 

seeds of local varieties and this is the case of 

mountain areas potato from RŁἨinari and 

cucumber from S©ngŁtin. 80% of producers 

for vegetables are saving seeds and 20% are 

buying from acquaintances or markets. This is 

the situation for beans, tomatoes, pepper, egg 

plants. Producers are not aware about the 

concept of native landraces [23] and this can 

be dramatic for loosing genetic pools for 

important vegetables or cereals that may be 

the subject of breeding programmes in our 

country and Europe. Almost all producers 

tried exchanging local seeds with other 

producers from other counties based on the 

seeds exchange network highly promoted in 

the country. However, the risk of entering 

allochthonous landraces in the region is high. 

Therefore, we consider that during this project 

it was also possible to underline the 

importance of local landraces originating from 

their own lands and gardens and inherited 

from their ancestors. Under these 

circumstances we may consider that 30.77% 

of the saved seeds could be considered either 

native (cultivated for 100 years in the same 

agroecosystem) such as certain landraces of 

beans, or creoles (cultivated for less than 50 

years in the same agroecosystem) since they 

are older than 30 years, the remainder being 

local allochthone seeds with a different origin 

(newly introduced local seed). Respondents 

considered local varieties as more resistant 

towards dry conditions (27.78%) and at least 

44.44% felt they wanted to perpetuate them in 

order to preserve their family traditions. 

73.07% of respondents considered that they 

are committed to continue the preservation of 

local genetic resources by cultivating them on 

small surfaces (i.e. gardening). We mention 

that 12 crops species are cultivated into the 

field, 9 in gardens and 5 in both, by taking 

into considerations only the species that are 

part of the trading system (i.e. Triticum 

aestivum, T. durum, Aegilops speltoides, Zea 

mays, Hordeum vulgare, Avena sativa, 

Medicago sativa, Solanum tuberosum, 

Brassica oleracea, Solanum melongena, 

Cucumis sativus, Lycopersicon lycopersicum, 

Alium cepa, Alium sativa, Capsicum annuum). 

All producers are attentive for characteristics 

of fruits (57.14%) or seeds (42.86%) for 

saving seeds. Also, for hem are important the 

shape, size, colour, taste and the complete 

lack of pesticides (11.11%). 

On farm conservation willingness. On farm 

conservation is one of the most efficient 

economic alternatives for biodiversity 

conservation [6] and yet it is not implemented 

in Romania or other European member states. 

Different reasons are substantiating this delay 

in creating a European framework for their 

recognition into a real network [9]. 90% of 

respondents are aware that it might be 

possible that landraces and local breeds to 

disappear very soon, and 81.25% of all of 

them want to be part of an officially 

recognized network for the conservation of 

local varieties and breeds. An association of 

these producers would become more effective 

on the way of on farm conservation network 

recognition. Among these producers some are 

farmers and some are only householders and 

only 55% of all respondents are practicing 

total mechanized harvesting. This is the case 

for farmers and not for householders. Under 

these circumstances a relevant study was 

published for central Italy having as a case 

study Brassica family for crops species [11, 

14, 21]. 

Further data relevant to the need for 

recognition of on farm / on household 

conservation status for landraces and old 

animal breeds will be presented.  

In-house needs supplied by farming. Of all 

respondents 93% are covering all their needs 

as agri-food products from their own farms 

for all year around (i.e. 365 days). This should 

be a normal situation for the sustainable 

agricultural practices in all agricultural 

ecosystems and recognized today as a real 

challenge [4]. Exceptions are small 

householders dedicated either for vegetables 

cultivation either for livestock breed. Only 

between 6% and 16.34% of the ingredients of 

the basic courses originate outside Sibiu 

County (i.e. tomatoes, pepper, egg plants, 

potatoes). Without awareness the households 
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of Sibiu County, apply the central principles 

of circular economy but most of them are 

stack in the rural areas [12]. Resources from 

spontaneous flora are often consumed during 

the season: ramsons, nettles, spruces, common 

bird's-foot trefoil, cress, sheep's sorrel, broad 

grass, plus edible mushrooms collected from 

natural and seminatural areas. Among the old 

breeds of domestic animals, we mention as 

frequent used: óŝurcanŁô- sheep, óBaznaô- pig, 

óMangaliŞaô- pig and óBŁlŞata Rom©neascŁô-

cattle, long-time ago recognized for their 

value [20]. 

On farm conservation perspectives. The 

European legislation defines in situ 

conservation as the place where local varieties 

have naturalized and is assimilated to the farm 

term for cultivated plants. No indications are 

given as to how recognition of holdings / 

owners of local varieties can be organized. 

Sibiu has the chance to develop for the first 

time officially in Romania this concept to 

ensure the implementation capacity of the 

European regulations on the conservation of 

local varieties. 

At the local level, with the support of local 

councils it can be developed official lists of 

species and varieties traditionally cultivated in 

their communes. In this regard a network of 

producers may further organize meeting with 

officials for defining their own genetic 

resources. It is based on principles already 

substantiating generally bottom - up 

approaches strategic development. The 

purpose of this official list is to raise 

awareness at local level of the significance of 

long-term food security for maintaining on 

farm or on household of landraces and old 

breeds considered valuable resources 

worldwide for their genetic basis in research, 

breeding and food security. In this regard, the 

tax conscription of Transylvania published in 

1750, reveals official lists comprising the 

main species of crop plants found in villages 

[10]. Many of these (the potato) were still 

gardening crops and in less than 100 years 

they have conquered cultivation in the field 

[2]. The process was slow, associated with 

local understanding of their usefulness as food 

and feed. This process was lost during time 

and it is valuable in terms of adaptation of 

genetic resources to new environment. Testing 

first in small plots ]n case of framers is lost in 

Romania. However, the national network of 

seed testing may provide a free access to new 

genetic resources, but however, local climate 

may be different compared to testing centres 

and the dramatic loss of production cannot be 

estimated for all types of climate in the 

country [1]. It is relevant that each owner of 

arable land (householder and farmer) should 

be aware of the inestimable value of local 

native varieties grown in their own household 

or of old farmed breeds for more than 100 

years. Also, each landowner (householder and 

farmer) understands the unwanted effect of 

introducing into the culture of alien, exotic 

varieties if they are not accepted by the 

community. The community of arable 

landowners represented by the City Hall has 

the right to decide on the acceptance or 

rejection of the cultivation of alien varieties 

and hybrids on the basis of the assessment of 

the genetic contamination risks of the local 

genetic resources pool, and further for 

ensuring food security for long term. 

Producers know the intrinsic value of these 

valuable genetic resources through 

instrumental values (i.e. take-over and 

perpetuation from generation to generation) as 

well as their unicity as food resources. Their 

value can be defined collectively also as 

instrumental values. Those values are 

attributed to any resources that can be 

integrated into economic needs at the social 

level. As a result, local native and creole 

varieties can be well defined and understood 

not only by conservationists but especially by 

the society in which they carry out their 

activity or by the stakeholders to promote 

them. 

In case of local authorities, through the Local 

Councils, they need further to support the 

coherent and consistent integration of 

conservation measures applied in agricultural 

policies for supporting food security under the 

impact of climate change from the village 

level, on a case by case basis and therefore 

there is an urgent need for the adoption of 

official decisions regarding the following:  

(1) the Official List of species and varieties / 

hybrids of plants and animal breeds 
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historically existing in the localities. This 

measure is important in order to avoid the 

cultivation of plants that cannot be adapted to 

local pedo-climatic conditions in our country. 

Here we present the example of Paulovnia's 

unsuccessful cultivation in Brad commune, 

Sibiu county. On the other hand, the loss of 

certain crops (e.g. millet) may be again of 

interest today due to demand in the food 

market. For the future, the revitalization of 

neighbourhoods would support integrated 

agricultural management for rural 

communities by compacting crops plots in the 

same area and reducing costs. 

(2) the Official List of species and varieties / 

hybrids of crops and animal breeds existing 

on the farm at Sibiu County and the 

distribution map thereof. The measure will 

support future strategies for ensuring food 

security in Sibiu County under conditions of 

climate change. They will also be benchmarks 

for harmonizing environmental policies with 

regional agricultural and economic policies; 

(3)Council Decision on the procedure for 

approving the long-term integration of new 

genetic resources (plant varieties and hybrids 

of plants and animal breeds). Such a measure 

will especially support communication to 

rural communities about the latest news, 

vulnerabilities and risks. The measure should 

be accompanied by recommendations for rural 

communities;  

(4) Council Decision on the list of landowners 

applying traditional agricultural measures, use 

local varieties and breeds of Romanian 

animals in the household. The measure is 

important for knowing at county level the 

situation of cultivation and preservation on the 

farm of the old cultivar varieties, their 

production and the potential of marketing 

traditional products to the agri-food markets 

or stakeholders such as the hospitality 

industry interested in culinary tourism. The 

magnitude of the presence of these resources 

may determine cooperation with the Sibiu 

varieties testing centre to initiate the 

recognition of local varieties for Sibiu 

County. Sibiu gastronomic region can bring 

for the first time the official recognition of the 

presence of local varieties and old races of 

Romanian animals in the households of 

people. The measure is justified by the results 

of the interview for the producers. 

 

CONCLUSIONS 

 

Based on the analysis of these results it can be 

considered that generally producers from 

Sibiu county are dedicated for continuing 

agriculture activities. However, they are not 

aware yet about the value of plant genetic 

resources as landraces even they are aware 

about the old animal bred. Even the most of 

producers are landowners they are not 

associated to develop common practices for 

the support of resilient villages or communes 

facing climate change risks and hazards. 

Local and County Councils are not yet 

involved in the real support of the 

conservation and sustainable use of rural 

resources such as genetic resources for food 

and agriculture. They need to address and 

substantiate their future decisions on the 

agricultural history of the place and to support 

the cooperation between all producers in a 

village or commune.  
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Abstract 

 

The locality Guѽteriѿa, today a neighborhood of Sibiu city, belongs to the well studied place concerning the 

botanical point of view, with almost complete floristical inventories. Our study has a purpose to identify the main 

melliferous plants in the Guѽteriѿa locality and its surroundings. We want to complete my researches about the 

melliferous base of the Sibiu county, in order to turn to the best account of the melliferous resources in this area.The 

following methods have been applied to achieve the purpose: the study the data from the specialized literature of the 

botanists who have done researches in this area, direct observations in the field, the collecting of the botanical 

material and its identification in the laboratory. The result of the researches consists in the compiling list of the 

melliferous species in this area. They were identified 43 plants families and 181 melliferous species from the 

spontaneous and subspontaneous Flora with obvious implications in the  the beekeeping.The melliferos resources of 

this area were grouped into four groups after the point of view of the melliferous weight.The knowledge of the 

floristic potential in Guѽteriѿa represents the key to the success for the beekeeping in Sibiu county. 

 

Key  words: Guѽteriѿa, beekeeping weight, melliferous plants 

 

INTRODUCTION  
 

The Gods, in a moment of divine grace, 

created the honey bees Ăfor the sake of the 

manò[18]. Darwin sensed the honey bees, path 

in their 100 milion years of existence. 

The human fascination about honey bees was 

also supported by the fact that the product of 

bees, honey, was the only one sweetener in 

human nutrition. This fascination diminished 

its attractiveness because of the imports of 

sugar cane from the New World into Europe. 

Honey, this complete basic element was a part 

of the food of the Gods. Zeus himself was fed, 

as a baby, with honey and goat-s milk.  

Greek mythology records the family Melisus, 

the honey man, with his daughters, the 

nymphs Melissa (the Bee Queen) and Amaltea 

(the Goddess Capra) that have fed Zeus 

immediately after his birth by Rheea [9]. 

An ancient Greek mith said that the first 

temple, of the five built, ab initio, at Delfi, 

was made of beewax and it was worshiped to 

the Earth Goddess in the hypostasis of a Bee 

[8]. 

The Paleolithic cave paintings also highlight 

the close relationship between man and bee. 

There are endless researches, works, studies 

dedicated to the bees, from the ancient times 

until the present day. Aristotel left us the 

extensive studies in his books, such as 

ĂAnimal Historyò. Plinius the Elder gathered 

in his encyclopedic work ĂNaturalis Historiaò 

all the knowledges existing at that time about 

bees. 

Herodotus gave us an interesting and 

somewhat surprising information: Ă The land 

beyond water (Ister, Danube) can not be easily 

broken because of the crowd of bees ò. 

Xenophon confirms: Ă The food of Getas 

consists primarily of honey, vegetables, 

simple or cooked milk and vey little meat, 

because the faith in Zamolxis stopped them 

[10]. 

The bee has never lost its fascination for man. 

The Ethology, a science that deals with the 

study of the animal manifestations, has been 

keenly concerned with the enigmatic 

manifestations and states of the bees world. 

The so called Ă the bees danceò considered a 

fantastic ritual, full of mystery has been 

mailto:iuliana_antonie@yahoo.com
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unravelled by the researcher Karl von Frisch. 

He drawed out of its spfere of magic, 

concluding that Ăthe dancing beeò is nothing 

else but an informational attempt in the bees 

effort for guidance to the melliferous 

locations. Karl von Frisch received the Nobel 

Prize for his discoveries [1].  

The researches has shown that the  flowering 

plants, appeared 245- 200 million years ago. 

About around 100 million years they were 

spread over almost the entire globe. The bees 

have evolved simultaneousely with the 

flowering plants. The key to success of this 

symbiosis was the necessary pollen both for 

the bees and also for the plants reproduction. 

[11]. The importance of pollinating insects in 

plant wool has been debated over time by 

different naturalists, among them bees and 

butterflies playing an important role. Studies 

and research related to the importance and 

evolution of lepidopteran populations in the 

hills of GuἨteriἪa [24] and in the surroundings 

of Sibiu have been carried out over time by 

the Sibiu saxons, but there are also more 

recent studies in recent years [25]. 

Over time there have been studies on the 

importance and beneficial qualities of honey. 

Physico-chemical analyzes revealed the 

composition and content of honey, which is 

strictly dependent on pollen and nectar of 

flowers [12,13]. 

The purpose of our research consists in 

identification of the melliferous flora from 

GuἨteriἪa and its surroundings, Sibiu county. 

The data obtained were corroborated with th 

data from the specialized literature about the 

studied flora of the area. 

 

MATERIALS AND METHODS  

 

The investigations were carried out in 

GuἨteriἪa, a Saxon settlement that is currently 

included in the area of the Sibiu city, which is 

in full expansion. The area of GuἨteriἪa 

comprises meadows, forests of acacia, alder, 

bushes, schrubs and orchards.The study of the 

melliferous flora was carried out between the 

years 2012-2018, from point of view 

theoretical and practical, on the following 

levels: 

- the use of information from the specialized 

literature, 

- the direct observation in the field, 

- the collecting of the melliferous plants in the 

area and the identification of the plants in 

laboratory. 

 

RESULTS AND DISCUSSIONS 

 

An important condition for the growth and the 

profitable maintenance of the bees families is 

the knowledge of the melliferous plants in the 

area. GuἨteriἪa is a part of the localities in 

Sibiu county, that have been well investigated 

under the botanical aspect, with an almost 

complete inventory of the flora [1, 4, 5, 20, 

21, 22]. The research of the potential of the 

flora in this area led to a number of 927 

species of plants, of which we have identified 

181 species of melliferous plants. 

In order to identify the species of this flora, 

we have been used a number of resources 

from the speciality literature [2, 7, 14, 15, 16, 

17, 23].  

The result of our study is the elaboration of 

the floristic list of the melliferous plants and 

the determination of the beekeeping weight 

for each species [3, 6, 19]. (Table 1). 
 

Table 1. The melliferous potential of the flora from the 

locality GuἨteriἪa and its surroundings. 
Nr.c

rt  

Family Species 

 

Beekeeping 

weight 

1 Berberidaceae Berberis vulgaris L. 

 

Medium 

2 Aristolochinaceae Aristolochia clematitis L Medium 

3 Ranunculaceae Adonis vernalis L. Medium 

4  Anemone nemorosa L.  Medium 

5  Anemone ranunculoides L. Medium 

6  Anemone sylvestris L. Medium 

7  Clematis vitalba L.  Medium 

8  Helleborus purpurascens 

W.etK. 

Medium 

9 Papaveraceae Chelidonium majus L. Little 

10  Corydalis solida (L.) Sw. Medium 

11  Papaver dubium L. Medium 

12  Papaver rhoeas L. Medium 

13 Fagaceae Quercus petraea (Matt.) Liebl. Medium 

14  Quercus robur L.  Medium 

15 Corylaceae Corylus avellana L. Medium 

16 Caryophyllaceae Silene vulgaris (Mnch.) Garke Large 

17 Polygonaceae Polygonum aviculare L.  little 

18  Polygonum hydropiper L. Medium 

19 Rosaceae Crataegus monogyna Jacq. Medium 

20  Malus pumila Mill.  Medium 

21  Pyrus communis L. Medium 

22  Prunus domestica L. Medium 

23  Prunus avium L. Medium 

24  Prunus cerasus L. Medium 

25  Filipendula vulgaris Mnch.  Little 

26  Fragaria vesca L.  Little 

27  Fragaria viridis Duch. Medium 

28  Malus sylvestris (L.) Mill.  Medium 

29  Potentilla alba L.  Little 

30  Potentilla anserina L. Little 
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31  Prunus spinosa L.  Medium 

33  Prunus tenella Batsch.  Medium 

32  Rosa canina L.  Medium 

33  Rubus caesius L.  Medium 

34  Sorbus torminalis (L.) Crantz Medium 

35 Fabaceae Amorpha fruticosa L.  Medium 

36  Robinia pseudoacacia L. Very large 

37  Galega officinalis L.  Little 

38  Lathyrus tuberosus L.  Medium 

39  Lotus corniculatus L.  Medium 

40  Medicago falcata L.  Medium 

41  Medicago lupulina L.  Medium 

42  Medicago sativa L.  Medium 

43  Melilotus officinalis (L.) Pall. Medium 

44  Onobrychis arenaria (Kit.) 

Ser. 

Medium 

45  Onobrychis viciifolia Scop.  Large 

46  Trifolium campestre Schreb.  Medium 

47  Trifolium hybridum L.  Medium 

48  Trifolium medium L. Medium 

49  Trifolium montanum L.  Medium 

50  Trifolium ochroleucon Huds. Medium 

51  Trifolium pannonicum Jacq. Medium 

52  Trifolium pratense L. Medium 

53  Trifolium repens L. Large 

54  Vicia cracca L. Little 

55  Vicia grandiflora Scop.  Medium 

56  Vicia hirsuta (L.) S.F.Gray Little 

57  Vicia pannonica Cr.  Medium 

58  Vicia sativa L.  Medium 

59  Vicia villosa Roth. Medium 

60 Lythraceae Lythrum salicaria L.  Medium 

61 Onagraceae Chamaenerion angustifolium 

(L.) Scop.  

Large 

62  Epilobium hirsutum L.  Medium 

63  Oenothera biennis L.  Lit tle 

64 Thymelaeaceae  Daphne mezereum L.  Medium 

65 Cornaceae  Cornus sanguinea L.  Medium 

66 Celastraceae Euonymus europaea L.  Medium 

67 Rhamnaceae Frangula alnus Mill.  Medium 

68  Rhamnus cathartica L.  Medium 

69 Aceraceae  Acer campestre  L. Medium 

70  Acer pseudoplatanus L. Medium 

71 Rutaceae Dictamnus albus L.  Little 

72 Geraniceae Geranium pretense L.  Medium 

73 Linaceae  Linum austriacum L.  Medium 

74  Linum flavum L.  Medium 

75  Linum hirsutum L. Medium 

76 Apiaceae Carum carvi L.  Medium 

77  Chaerophyllum aromaticum L.  Little 

78  Daucus carota L.  Medium 

79  Eryngium campestre L.  Medium 

80  Eryngium planum L. Medium 

81  Heracleum sphondylium L Little 

82  Pastinaca sativa L. Medium 

83  Pimpinella saxifraga L.  Little 

84 Tiliaceae Tilia cordata Mill.  Very 

large 

85  Tilia platyphyllos Scop.  Very 

large 

86 Malvaceae  Althaea cannabina L.  Little 

87  Althaea officinalis L.  Little 

88  Althaea pallida W. et K.  Little 

89  Lavatera thuringiaca L.  Medium 

90  Malva pusilla Sm.  Li ttle 

91  Malva sylvestris L.  Little 

92 Violaceae Viola ambigua W. et K.  Medium 

93  Viola canina L.  Medium 

94  Viola odorata L.  Medium 

95 Brassicaceae Barbaraea vulgaris R. Br.  Medium 

96  Brassica elongata Ehrh.  Medium 

97  Brassica nigra (L.) Koch Large 

98  Brassica rapa L. ssp 

campestris (L.) Clapham 

Large 

99  Cardamine pratensis L.  Little 

100  Crambe tataria Sebeok.  Little 

101  Hesperis matronalis L.  Little 

102  Lunaria annua L. ssp. annua Medium 

103  Raphanus raphanistrum L.  Medium 

104  Sinapis alba L.  Large 

105  Sinapis arvensis L.  Medium 

106 Resedaceae Reseda  lutea L.  Medium 

107 Salicaceae Salix alba L. Large 

108  Salix caprea L.  Large 

109  Salix cinerea L.  Large 

110  Salix fragilis L. Medium 

111  Salix purpurea L.  Medium 

112 Cucurbitaceae Bryonia alba L. Medium 

113 Primulaceae Primula veris L. Medium 

114 Gentianaceae Centaurium erythraea Rafn. Medium 

115 Apocynaceae Vinca herbacea W. et. K. Little 

116  Vinca minor L.  Little 

117 Solanaceae Datura stramonium  Li ttle 

118  Hyoscyamus niger L.  Little 

119 Convolvulaceae Calystegia sepium (L.) R.Br.  Medium 

120  Convolvulus arvensis L. Medium 

121 Boraginaceae Anchusa officinalis L.  Medium 

122  Cerinthe minor L.  Medium 

123  Cynoglossum officinale L.  Medium 

124  Echium vulgare L.  Little 

125  Pulmonaria officinalis L. Medium 

126  Pulmonaria mollis Wulf.  Medium 

127  Symphytum officinale L.  Medium 

128 Verbenaceae Verbena officinalis L.  Medium 

129 Lamiaceae Ballota nigra L.  Medium 

130  Calamintha clinopodium 

Spenn.  

Little 

131  Chaiturus marrubiastrum (L.) 

Rchb.  

Medium 

132  Glecoma hederacea L.  Medium 

133  Glecoma hirsuta W. Et K.  Medium 

134  Lamium album L.  Medium 

135  Leonurus cardiaca L.  Medium 

136  Marrubium vulgare L.  Medium 

137  Melittis melissophyllum L.  Medium 

138  Mentha longifolia (L. ) Nathh. Medium 

139  Mentha piperita L. Medium 

140  Nepeta nuda L.  Medium 

141  Origanum vulgare L.  Medium 

142  Phlomis tuberosa L.  Medium 

143  Prunella grandiflora (L.) Jacq.  Medium 

144  Prunella vulgaris L. Medium 

145  Salvia nemorosa L.  Medium 

146  Salvia nutans L.  Medium 

147  Salvia pratensis L. Medium 

148  Salvia verticillata L.  Medium 

149  Stachys annua L. Large 

150  Stachys germanica L.  Medium 

151  Stachys recta L.  Medium 

152  Stachys sylvatica L.  Medium 

153  Teucrium chamaedrys L. Medium 

154  Thymus glabrescens Willd. Medium 

155 Plantaginaceae Linaria vulgaris Mill.  Medium 

156 Orobanchaceae  Pedicularis comosa L.  Little 

157 Scrophulariaceae Scrophularia nodosa L.  Medium 

158  Verbascum blattaria L.  Medium 

159  Verbascum chaixii Vill.  Medium 

160  Verbascum lychnitis L.  Medium 

161  Verbascum nigrum L. Medium 

162  Verbascum phlomoides L.  Medium 

163  Verbascum phoeniceum L.  Medium 

164 Rubiaceae  Galium verum L. Little 

165  Viburnum opulus L.  Medium 

166 Valerianaceae Valeriana officinalis L.  Medium 

167 Dipsacaceae Cephalaria radiata Griseb. et 

Schenk 

Little 

168  Cephalaria uralensis (Murr.) 

Roem. et Schult. 

Medium 

169  Dipsacus laciniatus L. Medium 

170  Scabiosa ochroleuca L. Medium 

171 Asteraceae Arctium lappa L.  Medium 

172  Arctium tomentosum Mill.  Medium 

173  Aster amellus L. Medium 

174  Bellis perennis L.  Medium 

175  Carduus acanthoides L. Medium 

176  Centaurea scabiosa L.  Medium 

177  Cichorium intybus L. Medium 

178  Cirsium arvense (L.) Scop. Medium 

179  Cirsium canum (L.) All.  Medium 

180  Inula britanica L.  Little 

181  Taraxacum officinale 

(L.) Weber ex F.H. Wigg 

Medium 

 

https://en.wikipedia.org/wiki/Carl_Linnaeus
https://en.wikipedia.org/wiki/Georg_Heinrich_Weber
https://en.wikipedia.org/wiki/F.H._Wigg
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It is known that the life of bees, both in the 

larval and adult stages is closely related to the 

plant world. In our country they have been 

identified 398 species of melliferous plants. 

[17] 

In GuἨteriἪa, the melliferous resources belong 

mainly to the spontaneous flora. We identified 

181 species of melliferous plants that belong 

to 43 botanical families. 

The best represented families are: Lamiaceae 

with 26 species, Fabaceae with 25 species, 

Rosaceae with 17 species, Asteraceae and 

Brassicaceae with 11 species, each of them, 

Apiaceae with 8 species, Boraginaceae, 

Scrophulariaceae with 7 species each of 

them, Ranunculaceae with 6 species, 

Malvaceae with 6 species and Salicaceae with 

5 species. 

The families represented by a small number of 

species are: Papaveraceae and Dipsacaceae 

with 4 species each of them, Onagraceae, 

Linaceae with 3 species each; Fagaceae, 

Polygonaceae, Rhamnaceae, Aceraceae, 

Tiliaceae, Apocynaceae, Solanaceae, 

Convolvulaceae and Rubiaceae with 2 species 

per family. 

Many families are represented only by a 

single species: Berberidaceae, Cornaceae, 

Corylaceae, Primulaceae, Lythraceae, 

Celastraceae, Rutaceae, Resedaceae, 

Cucurbitaceae, Gentianaceae,Verbenaceae, 

Plantaginaceae, Orobanchaceae and 

Valerianaceae (Fig.1, Fig.2). 

 

 
Fig. 1. The numerical abundance of the species 

included in the melliferous plants base in GuἨteriἪa. 

Source: Own design. 

 

 

 
Fig.2. The numerical abundance of the species included 

in the melliferous plants base in GuἨteriἪa 

(continuation). 

Source: Own design. 

 

The ensuring a habitat rich in wild flowers 

comes to support the main pollinator in the 

area, Apis mellifera carpatica L. (the 

Carpathian bee) which has been formed under 

the specific conditions of climate, relief and 

melliferous plants base in our country. To 

place the bees families in GuἨteriἪa on the 

beekeeping hearths, located in an area with a 

high biodiversity of the melliferous plants, has 

a result the obtaining of a good honey harvest 

and the maintaining a favourable biological 

balance for the living bees. 

The natural harvesting resources are 

extremely important because they are directly 

related to the beekeeping production.The 181 

melliferous plants species of the investigated 

area could be distributed in the following four 

groups, after their beekeeping weight: 

- Three species have been identified with a 

very large economical beekeeping weight: 

Robinia pseudoacacia L., Tilia cordata Hill., 

and Tillia platyphyllos Scop. They represent 

3% of the total of the melliferous species. 

- 11 species have a large economical 

beekeeping weight: Silene vulgaris (Mnch) 

Garke, Onobrychis viciifolia Scop., Trifolium 

repens L., Chamaenerion angustifolium (L.) 

Scop., Brassica nigra (L.) Koch, Brassica 

rapa L. ssp. campestris (L.) Clapham, Sinapis 

alba L., S. caprea L., S. cinerea L., Stachys 

annua L. These 11 species represent 6% of 

the  melliferous species total. 

- With a medium economical beekeeping 

weight is the best represented category. These 



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

Vol. 19, Issue 3, 2019 

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

65 

totalized 135 species which represent 74% of 

the total analized species (Table 1). 

- The category with a low economical 

beekeeping weight includes 32 species which 

represent 18% of the honey resources of the 

area (Fig. 3). 

 

 
Fig. 3. The economical beekeeping weight of the 

melliferous plants species in the area of  GuἨteriἪa 

Source: Own design. 

 

The melliferous species in the studied area 

have an economical- beekeeping weight that 

is divided into four categories: very large 

(2%), large (6 %), medium (74%) and little 

(18%). 

On observe that the most important categories 

(very large, large and medium) represent 80% 

of the melliferous flora of the area, that 

demonstrate that the studied zone has a high 

beekeeping potential that can support the 

development of the beekeeping. (Photo 1) 

 

 
Photo 1. Beekeeping located in GuἨteriἪa area 
Source: Original. 

 

CONCLUSIONS 

 

After the botanical classification, in the flora 

of GuἨteriἪa, there are 927 cormophyte 

species, of which 181 species (19,52%) have a 

melliferous potential. They were grouped into 

43 botanical families. The best represented 

from this point of view are Lamiaceae (26 

sp.), Fabaceae (25 sp.) and Rosaceae (17 sp.) 

Due to the large number of the valuable 

melliferous species, the plants in the area 

represent an important economical beekeeping 

factor that means production yields. Species 

with very large (2%), large (6%), medium 

(74%) and little (18%) beekeeping weight 

have been identified. 

Because the melliferous potential of the flora 

in this zone is found in 80% in the first three 

categories with economical-beekeeping value, 

demonstrate that Gusterita is an area 

favourable for the beekeeping, ensuring the 

quality of honey produced in this area and its 

diversity. 
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Abstract 

 

The FPI inflows are very critical for growth of agriculture sectors in developing economies. The objective of this 

research is to examine the association of different governance indicators with inflows of FPI in Pakistanôs 

agricultural sector during 2005 to 2017 through applying OLS regression technique.  The research findings depict 

that variables of governance index and GDP positively affect FPI, whereas, variable of inflation negatively 

influence FPI inflows in agriculture sector. Thus, it is essential to improve governance variables for strengthening 

trust level of foreign investors and increasing inflows of FPI in Pakistanôs agricultural sector. 

 

Key words: Governance indicators, FPI, Inflation, GDP, Agriculture sector, Pakistan 

 

INTRODUCTION  
 

The FPI involves the investment in stocks, 

bonds or money market instruments for 

shorter time period in foreign country. 

Because of its short term nature, it provides 

opportunity for investors to take advantage of 

favorable interest rate and exchange rate for 

buying and selling the security. It is an 

investment in the foreign secondary market 

and its purpose is to obtain higher return. This 

task is completed by passive or active 

investment strategies in financial markets. It 

improves liquidity position of host economy 

and also helps to increase the foreign reserves 

that result in stability of exchange rate. 

Firstly, the foreign portfolio investment (FPI) 

is affective for obtaining higher return and 

decreases risk through international 

diversification. Secondly, it performs a 

significant part in host countryôs economic 

growth. Thirdly, it encourages investment of 

new funds in the country due to which 

investment level would increase.  

The FPI is one of the crucial capital inflows 

and in current economic conditions, it is 

extremely important as the market risk is very 

high due to instable political conditions, and 

the foreign investors are avoiding investment 

in Pakistan, therefore, foreign investors can be 

attracted to invest in Pakistan through FPI. 

Though, it is a shorter time period investment 

but it may be useful for Pakistan in attracting 

overseas investors. Unfortunately, the present 

conditions of Pakistanôs markets are unstable. 

Economists suggest that stock exchange is an 

economyôs indicator and stock market of 

Pakistan is in deep crisis. 

 
Table 1. FPI inflows in Pakistan (in Million Dollars) 

Year Portfolio Investment 

2001-02 -10.00 

2002-03 22.00 

2003-04 -28.00 

2004-05 153.00 

2005-06 351.00 

2006-07 1,820.00 

2007-08 19.30 

2008-09 -510.30 

2009-10 587.90 

2010-11 344.5 

2011-12 (46.9) 

2012-13 119.5 

2013-14 622.8 

2014-15 917.3 

2015-16 (319.7) 

2016-17 (512.8) 

2017-18 (240.7) 

    Source: Own calculation and design based on the 

     data provided by [17]    
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Table 1 depicts that FPI has increased to 

$1,820 million in year 2006-07 from previous 

value of ($10) in year 2001-2002. Then it 

started decreasing and reached at ($46.9) in 

year 2011-12 and then again started increasing 

and reached at $917.3 in year 2014-15. Then 

again it started to decrease and reached at 

($240.7) in year 2017-2018. 

The Pakistanôs agricultural sector is one of the 

most significant sectors because it offers 

millions of employment opportunities, has 

significant contribution in GDP, satisfies 

domestic food demand, contributes heavily in 

exports of commodities, increases foreign 

reserves and ultimately leads towards higher 

economic growth. The Pakistan has 

exceptionally attractive environment for 

foreign investors particularly in agricultural 

sector as Pakistani government has permitted 

100% equity investment in this sector. But 

unfortunately, Pakistanôs agricultural sector is 

also not able to attract foreign investment due 

to poor governance structure, corruption, 

security conditions and instable political 

conditions. Therefore, it is extremely 

important to identify the determinants of FPI 

in Pakistanôs agricultural sector.  

A countryôs economic growth is also affected 

by the process of governmental selection, 

replacement and monitoring of the 

government; ability of government to devise 

and apply procedures and policies; peopleôs 

respect and status of institutes responsible for 

administering economic and social relations. 

The governance systems have six indicators 

which are used in evaluating a countryôs 

governance level [10]. These factors include 

Voice and Accountability (VA); Political 

Stability and Absence of Violence / Terror 

(PV); Government Effectiveness (GE); 

Regulatory Quality (RQ); Rule of Law (RL) 

and Control of Corruption (CC). Because of 

FPI importance in boosting Pakistanôs growth, 

this study aimed at examining the impact 

governance indicators on FPI during 2005-

2017 through applying OLS model. This 

study is very important because before there 

are very few studies which have investigated 

the determinants of FPI in Pakistan. 

The remaining study has been organized as 

follows: the literature review has been 

discussed in section two, the research 

methodology has been presented in section 3, 

the theoretical model has been presented in 

section 4, results have been presented in 

section 5 and conclusion has been discussed at 

the last section. 

Literature review  

Researchers have investigated varies 

determinants of foreign portfolio investment 

(FPI). According to [9], there had been 

dramatic increase in level of global foreign 

Portfolio investment (FPI) in the world. He 

argued that foreign portfolio investment (FPI) 

was considered a comparatively safe and 

efficient mean of moving capital to those 

countries where the demand of capital is 

greater, on the other hand this opinion was 

questioned by sequence of financial crises of 

Mexico in 1994 and the Southeast Asia in 

1997 to 1998. Therefore, several economists 

debated that these crises were strange and 

reflect outstanding circumstances. However, a 

closer look depicts that the foreign portfolio 

investment (FPI) plays an important role in 

economic growth of a country. 

[2] examined both Asian countries and firm-

level authority and representation policies 

which effected investment distribution 

decisions. Based on the country-level survey, 

the authors argued that the U.S. investor 

invested more in open market which had 

stronger investor rights, better accounting 

standards and had improved legal structures. 

The U.S. funds were discovered to be invested 

more in companies which adopted policies 

which resulted in better development of 

economic growth. [12] found that FDI and 

FPI inflows had a positive effect on 

performance of developing economies as 

many of the developing countries have 

established financial markets with the help of 

FDI and FPI. The authors observed the 

influence of foreign capital inflows on growth 

of Indian markets and economy. The authors 

depicted that FDI has positive effect on 

growth of economy, whereas, the FPI has 

negative effect growth of economy. 

[1] investigated the FPI determinants in Asian 

developing countries .The regression analysis 

identified that the real exchange rate, inflation 

rate, split of host capital market and indicators 
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of economic movement in the global stock 

market capitalization were statistically 

important determinants of foreign portfolio 

investment (FPI). The results showed that the 

variable of inflation rate had negative 

relationship, whereas the other three variables 

had positive relationship. The variable of 

foreign trade, foreign direct investment (FDI) 

and current account had statistically 

insignificant relationship. [14] observed the 

factors which affect Foreign Portfolio 

Investment (FPI) in India, which crossed 

approximately 12 billion US$ at the end of 

year 2002. These investment flows had 

significant influence on performance of the 

other household markets. The authors found 

that FPI inflows were influenced by the return 

of stock market, ex-ante risk and inflation rate 

(both foreign and domestic). The impact of 

the ex-ante risk and stock market returns had 

turned out to be most important factors of FPI 

inflows. The author suggested that the stock 

marketôs stability and reducing ex-ante risk 

will attract further Foreign Portfolio 

Investments (FPI) inflows which might have 

positive impact on the national economy. 

[8] examined that comparatively low yield in 

developing countries together with higher 

economic growth rate and higher rate of 

return encourage foreign investors to shift 

their resources and funds in developing 

countries. The authors suggested that increase 

in foreign portfolio investment causes 

increase in trade development, international 

economic linkages and increase of production 

resources in host country. The authors found 

that improvement of home capital markets and 

reductions in capital flow restrictions attracted 

foreign investors to make foreign portfolio 

investment (FPI) in host countries which 

resulted in economics growth. The authors 

also evaluated the costs and benefits of 

foreign portfolio investment (FPI) for the 

recipient countries and presented the 

empirical evidence about association of 

market development with FPI, level of capital 

market and market volatility. [7] determined 

association of FPI and Malaysian economic 

growth during 1991 to 2006 and determined 

association of GDP with foreign portfolio 

investment. The authors suggested that 

foreign portfolio investment (FPI) positively 

influenced economic growth in host country.  

[16] determined relationship of remittances 

with growth of Pakistanôs economy through 

sector analysis by using the time series data 

through multiple regression analysis.  The 

variables which were analyzed include GDP 

at current price, public investment (PG), 

inflation rate (INF), worker remittances (WR), 

private investment (PI), per capita income, 

squared per capita income and changes in 

terms of trade. They found that there was 

positive relationship among workers 

remittances and economic growth. [5] 

discovered the relationship of social and 

political factors and FDI for Pakistan during 

1971 to 2005 through OLS model. The 

findings showed that the human capital had 

positive and significant relationship, whereas 

political instability had negative and 

insignificant relationship with FDI in 

Pakistan.  

[11] empirically investigated the association 

of FDI with growth of Pakistanôs economy for 

1981-2008. The variable which were included 

in the model were foreign direct investment, 

economic growth, and residual time effect. 

They observed a longer run and direct 

association between these variables. The 

authors recommended that foreign direct 

investment is a primary factor for economic 

growth in developing country. [15] 

empirically investigated the influence of 

overseas capital inflows on growth of 

Pakistanôs economy for the period of 1985 to 

2010. The results explained that FPI, FDI and 

remittances positively and significantly 

affected economic growth, whereas, foreign 

support significantly but negatively correlated 

with economic growth. They further 

suggested that FPI, FDI and remittances had 

major influence on the economic growth. 

They also observed that Pakistan should 

improve the domestic resources to improve 

foreign aid. 

[18] investigated the association of political 

instability, terrorism, electricity load-

shedding, inflation, market size, trade-

openness, incentives provided to investors and 

exchange rate stability with FDI in Pakistan 

during 1980 to 2010 by using ARMA 
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regression model. The results have shown that 

terrorism and political-instability had negative 

association while electricity load-shedding 

had positive impact on FDI. The results have 

also shown that exchange rate, market size, 

investorsô incentives and trade openness 

positively affect FDI while the inflation rate 

had a negative association with FDI inflows. 

[4] analyzed determinants of FDI in 

Pakistanôs agricultural sector for 2000-2010 

by applying OLS model and reported that 

GDP and trade openness positively affect 

FDI, whereas, government debt negatively 

affect FDI flows in Pakistan.  

[20] explored impact of governance indicators 

on FDI in Pakistan during 1996-2010 by 

utilizing OLS regression model. The results 

have depicted that political-stability, 

accountability, governmental effectiveness, 

absence of terror, control of corruption, 

regulatory quality and index of governance 

have positive effect on FDI.  

[13] investigated the association of exchange 

rate and FPI in Nigeria during 2007 to 2016 

and concluded that exchange rate significantly 

and positively affect FPI inflows in Nigeria. 

[3] examined determinants of FPI in Jordan 

during 2000-2016 and found that variables of 

inflation, economic activity, diversification of 

risk, governance and credit worthiness of a 

country have impact on FPI inflows for 

Jordan.  [19] explored the relation of board 

governance with overseas institutional 

investors for tourism companies in Taiwan 

and demonstrated that foreign ownership is 

higher in case the companies have higher 

directorôs ownership and smaller boards.   

It can be seen from the above mentioned 

literature review that there is no study which 

explored the impact of governance indicators 

on FPI in Pakistanôs agricultural sector. 

Therefore, this study is intended to fill this 

research gap by identifying the association of 

governance indicators with FPI inflows in 

Pakistanôs agricultural sector for the period of 

2005-2017. 

 

MATERIALS AND METHODS  

 

In this study, time series secondary data has 

been uses for the period of year 2005-2017. 

The data for the dependent and independent 

variables have been gathered from Economic 

Surveys, SBP reports and World Bank 

Database. The Ordinary Least Squares (OLS) 

technique has been employed to determine the 

relationship of dependent variable i.e. foreign 

portfolio investment (FPI) in Pakistanôs 

agricultural sector and independent variables 

i.e. governance index and control variables of 

inflation and GDP. The governance index has 

been formulated as follows: 

Governance Index (GI) = f (VA, PV, GE, RQ, 

CC, RL)  

First of all, the association of FPI with GI has 

be determined, then to check the robustness of 

regression results, the relation of FPI with 

individual governance indicators has been 

examined.  

The following regression model has been used 

in this study: 
 

LnFPI =  ɓ0 + ɓ1 GI + ɓ2 INF + ɓ3 RGDP + 

Ut 
 

Where: 

FPI              = foreign portfolio investment 

GI               = Index of Governance Indicators 

INF             = Inflation rate 

GDP           = Real GDP growth rate 

VA             = Voice and Accountability 

PV              = Political Stability and Absence of 

Violence / Terror 

GE              = Government Effectiveness 

RQ              = Regulatory Quality 

CC              = Control of Corruption 

RL              = Rule of law 

E-View 9.0 has been used to measure the 

relationship of variables.  

 

The theoretical model of this study is shown 

in Fig.1. 

 

 
Fig.1. Possible Relationship of Governance Index and 

Foreign Portfolio Investment (FPI) 

Source: Adapted from [6] 
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RESULTS AND DISCUSSIONS 

 

Firstly, the ADF unit-root test has been 

employed in order to check stationarity of 

variables and results have been described in 

Table 2. The table 2 describes that all 

variables are stationary at level. So, based on 

results of Unit Root test, the suitable model is 

OLS which has been applied to estimate the 

relationship of governance factors with FPI in 

Pakistanôs agricultural sector and the results 

have been described in Table 3 which depicts 

that value of Adjusted R-square is 0.68 which 

means that independent variables have 

explained around 68 percent of changes 

occurring in FPI for Pakistanôs agricultural 

sector. The value of Durbin-Watson is 1.93 

which means that there is no issue of 

autocorrelation among explanatory factors. 
 

Table 2. ADF Stationarity Unit Root Test for Variables 

 
Source: Own Calculation. 

 

The panel I of table 3 indicates that the 

governance index has significant and positive 

impact on FPI in Pakistanôs agricultural sector 

which means that if governance would 

increase by 1%, then FPI in agricultural sector 

will increase by 7.21%.  

The variable of inflation is significantly and 

negatively affecting FPI which means that if 

inflation will be higher, then the FPI inflows 

will decrease in Pakistanôs agricultural sector. 

Moreover, the variable of GDP is significantly 

and positively influencing FPI which means 

that if GDP would be higher, then FPI inflows 

will increase in Pakistanôs sector. 
 

Table 3. OLS Regression Model 

OLS Regression Model 

LNFPI Coef. Std. Err. 

Panel I 

GI 7.213** 3.215 

INF -0.421** 0.130 

RGDP    3.192***         2.356 

C       3.718  2.627   

Panel II 

VA 4.613* 2.412 

PV 3.510* 1.519 

GE    5.618***  2.164 

RQ       0.136 2.155 

CC   1.262*** 1.187 

RL   1.237*** 2.233 

INF     -1.304** 0.250 

RGDP 2.355** 1.251 

C       2.317 1.311 

 
Source: Own Calculation. 

 

The robustness of regression results has been 

examined through association of individual 

governance variables with FPI inflows in 

agriculture and results have been reported in 

panel II of table which indicates that variable 

of voice and accountability (VA) significantly 

and positively affect FPI flows. It is estimated 

that if the voice and accountability improves 

by 1%, then FPI will increase by 4.61%. The 

results also describes that the variable of 

political stability (PV) significantly and 

positively influence FPI inflows. The 

estimated coefficient describes that if this 

variable is increased by 1%, then FPI will rise 

by 3.51%. The variable of government 

effectiveness (GE) also has significant and 

positive association with FPI flows that if 

there is 1% increase in GE there FPI will 

increase by 5.61% in Pakistan. 

Furthermore, the variables of RL and CC also 

have positive and significant relation with FPI 

flows which that that there is increase of 1% 

in these variables, then FPI in agriculture will 

increase with 1.23% and 1.26 % respectively. 



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

Vol. 19, Issue 3, 2019 

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

72 

The variable of RQ has insignificant 

association with FPI in Pakistanôs agriculture 

sector. 

 

CONCLUSIONS 

 

Foreign Portfolio Investment (FPI) performs a 

critical part in growth of developing 

economies and it also has a critical part in 

development of Pakistanôs economy in 

general and agricultural sector in particular. A 

developing economy like Pakistan is 

extremely dependent on the foreign capital 

inflows as it has a critical role in growth of 

economy and agriculture. Thus, this research 

aimed at determining association of 

governance indicators with FPI flows in 

Pakistanôs agricultural sector during 2005-

2017. This research depicted that all the 

governance indicators excluding regulatory 

quality significantly and positively affect FPI 

flows in agriculture sector. The main 

contribution of this study is that it examined 

connection between governance variables and 

FPI in Pakistanôs agricultural sector for first 

time. This study showed that governance 

variables have significant impact on FPI in 

agriculture. So, these variables need to be 

counted in formulating policies to attract 

higher FPI flows in agriculture sector. 

It is being recommended that the controlling 

authorities should implement effectual 

processes for improving governance variables 

to reinforce trust of national and international 

investors and to enhance FPI flows in 

Pakistanôs agricultural sector.   

Following are the limitations of the study: 

-Some other important variables can also be 

included in the model. 

-The data for the extended time period can be 

included in the model. 

-The burning issues of Pakistan like terrorism, 

political instability and energy crisis can also 

be included in the model. 
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Abstract 

 

Field experiments were conducted in 2017 and 2018 second planting seasons, at the Research and Teaching Farm 

of the Faculty of Agriculture, Abia State University,Uturu Umuahia Campus to investigate the effect of weeding on 

the population of Spodoptera frugiperda and yield of maize. Two Maize varieties, OBA SUPER 2 (yellow seeded) 

and OBA SUPER 98 (white seeded) were planted as the main plot treatment while four weeding schedules (no 

weeding, 1, 2, or 3 weedings) were included as the sub-plot treatments. Seeds were sown on ridges 1.0 m apart and 

50.0 cm between stands in 5.0 m2 plots on 5th day of August each year. Data were collected on the number of larvae 

of fall Armyworm S. frugiperda larvae, damaged plants and grain yield of maize. All data were subjected to analysis 

of variance (ANOVA) and separation of means done using Least Significant Difference (LSD). During both years, it 

was found that the weeded plots had significantly (P<0.05) lower S. frugiperda population than the non-weeded 

plots. S.frugiperda population decreased significantly with increase in the number of times sub-plots were weeded. 

Thus, S.frugiperda population of 7.6 were recorded in the plots weeded thrice in 2017 and 8.3 in the year 2018; with 

twice weeding it was 10.3 and 10.5 in 2017 and 2018; and for once weeding it was 12.5 and 13.3 in the two years 

respectively. The non-weeded plot had 13.0 and 16.5 S. frugiperda in the two years respectively. The frequency of 

weeding was inversely correlated with S. frugiperda population. Grain yields were significantly higher when 

weeding was done three times compared with weeding twice, once and no weeding respectively. In the two years, 

the percentage leaf damaged were decreased as the number of weeding increased. There was no significant 

correlation between S. frugiperda and the grain yields in the two years suggesting that any of the weeding regimes, 

especially 2-weeding and 3-weeding can be adopted to reduce S.frugiperda infestation in maize with no significant 

effect on grain yield. In addition , any of the two varieties can be cultivated in the area to achieve good grain yield. 

 

Key  words: weeding regimes, fall armyworm, maize yields, Nigeria  

 

INTRODUCTION  
 

Weeds seriously limit maize production in 

Nigeria and elsewhere [3]. Weeds interfere 

with crops by competing for nutrients, water 

and light; they may also introduce 

allelochemicals into the habitat they share 

with crops [3]. The effects may be subtle at 

first (reduced plant vigour, delayed 

development or suppression of specific 

characters) but the ultimate effect is reduction 

of crop yields [5, 3]. According to [14], the 

presence of weeds in maize fields reduced 

crop yields by 40 to 60% depending on the 

intensity of weed infestation. According to [3] 

weeds may habour insects and pathogenic 

organisms harmful to crop plants. The insects 

at some stage of their life feed on plant root, 

Stem, leaves and flowers and reduce their 

vigour or kill them. Weeds can also act as 

alternate and alternative host plants for 

disease pathogens and other pests thus making 

the control of such diseases and pests more 

difficult [8, 3].However, there is little or no 

information on the effects of weeding on the 

population of S. frugiperda associated with 

maize crop in Umudike, a rain forest tropical 

environment, hence this study was 

undertaken. 

Objectives of the Study 

It was the objectives of this study to: (i) 

determine the population of S. frugiperda on 

maize crops in Umudike; (ii)determine the 

proportion of damage done by S. frugiperda 

mailto:anyimalozie@gmail.com
mailto:victormunachimso52@yahoo.com
mailto:emerolechriso@yahoo.co.uk
mailto:emerolechriso@yahoo.co.uk
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on maize crops in the area; (iii) determine the 

effect of weeding regimes on population of S. 

frugiperda; (iv) relate the larvae population of 

S. frugiperda, grain yields and leaf damaged. 

 

MATERIALS AND METHODS  

 

Field experiments were conducted in 2017 

and 2018 during the second planting season at 

the Research and Teaching Farm of the 

Faculty of Agriculture, Abia State University, 

Uturu, Umudike Campus to investigate the 

effect of weeds on fall armyworm Spodotera 

frugiperda of maize. Umudike is located at 

(Latitude 050 29ĭN; longitude 070 33ĭE and 

Altitude of 122m above sea level) in the rain 

forest belt of Nigeria. 

A land area of 320m was ploughed and 

harrowed. Two varieties of maize OBA 

SUPER 98 (white seeded) and OBA SUPER 2 

(yellow seeded) obtained from Agro input unit 

of Abia State Ministry of Agriculture, 

Umuahia were planted.  The maize varieties 

occupied the main plots. Four hoe-weeding 

regimes (no weeding, 1, 2, and 3 weedings) 

were used as the sub plot treatments. The first 

weeding commenced 3- Weeks After Planting 

(3-WAP) and continued at three weekly 

intervals according to the number of 

weedings. Thus, first weeding was carried out 

at 3 WAP, second at 6-WAP and third at 9-

WAP. Each sub plot measured 5m x 5m and 

was separated by 1.5m paths. The treatments 

were replicated four times and arranged in a 

split plot design. Maize was planted in rows 

on plots spaced 1.0 m between rows and 50.0 

cm within rows at two seeds per stand and 3.0 

cm deep. The seedlings were thinned to 1per 

stand at twenty days after seedling emergence. 

On the same day, a compound fertilizer, N. 

P.K 15: 15:15 was applied by band at the rate 

of 75 kg/ha. Ten plants were randomly 

selected per plot and sampled at each 

sampling date by direct visual counting using 

the Tally Counter (A quick counting device). 

Sampling was done in the morning between 

6.30 and 8.30am on each sampling date. 

Sampling involving counting all the larvae 

present in each chosen plant. Sampling for 

larvae started when the crops were 3weeks old 

after the first weeding. 

An area 2x2 (4m2) in the centre of each plot 

was marked out for determining yield. Plants 

in the four middle rows were used. Maize 

cobs were harvested 90 Days After Planting 

(DAP) and the weight of cobs per plot was 

determined by harvesting all the plants in each 

plot and weighing them fresh in kg using an 

electronic balance. The cobs were later 

sundried by spreading them out in benches in 

screen-house for 2-3 weeks. Maize grains 

were weighed after extraction from the cobs 

in kilograms and recorded at about 14.0% 

moisture content. The moisture content was 

determined by using a moisture meter. The 

yields were expressed in Kg/ha. Damaged and 

undamaged leaves in each plot were usually 

counted. A plant with 25.0% and more of it 

leaves damaged was considered a damaged 

plant otherwise it was undamaged [11]. The 

percentage (%) leaf damaged was calculated 

and recorded as follows: 

 
% leaf damaged = total number of leaves damaged x 100  

total number of leaves in sample 

 

Data collected were analysed using the 

analysis of variance (ANOVA), while the 

Least Significant Difference (LSD) was used 

to separate the means. Simple regression and 

correlation analysis was performed to show 

the relationship between the larvae 

population, grain yields and leaf damaged. 

 

RESULTS AND DISCUSSIONS 

 

The results on the effect of weeding on the 

population of S.frugiperda larvae and leaves 

damaged in maize in 2017 and 2018 are 

presented in Tables 1 and 2. 

S. Frugiperda population density on OBA 

SUPER 98 and OBA SUPER 2 in 2017, was 

8.01 and 8.55, while in 2018, it was 10.45 and 

10.13, respectively.  The weeded plots 

resulted in significantly (P<0.05) lower S. 

frugiperda population than the non-weeded 

(control) plots. The number of weeding 

resulted in significant (p<0.05) effects on S. 

frugiperda population. Thus, three weeding 

resulted in significantly lower larvae 

population of 3.23/ plants in 2017 and 6.35/ 

plants in the year 2018 compared to 2-and 1-
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weeding that had 5.03 and 8.30/plant 

respectively in 2017 and 8.32 and 10.45/plant 

respectively in 2018.  

 
Table 1. Effect of weeding on the population of 

S.frugiperda larvae and leaves   damaged in maize in 

2017 

Treatments 

Varieties   larvae/ 

plant 

Grain yield 

(Kg/ha) 

% leaf 

Damaged 

OBA 

SUPER 98 

8.01 1,600.43 25.15 

OBA 

SUPER       

8.55 1,800.02 22.16 

SEÑ                 0.07 3.65 0.27 

LSD (5%)           0.25 10.45 0.73 

Weeding 

Control 12.01 510.20 39.05 

1-weeding              8.32 954.15 35.18 

2-weeding             5.03 2,105.43 36.80 

3-weeding             3.23 2,200.12 30.15 

SEÑ                      0.28 4.28 1.40 

LSD (5%)               0.52 9.58 0.98 

Source: Field Experiment, 2017. 

 

The control plants recorded the highest 

number of S. frugiperda per plant 12.01 and 

15.60, respectively in 2017 and 2018. The 

higher S. Frugiperda  larvae population that 

was observed in the non-weeded maize plots 

confirmed report by [1, 12, 13] that weeds 

acted as reservoir for some insect pest that 

subsequently infest crop plants.  

 
Table 2. Effect of weeding on the population of 

S.frugiperda  larvae and   leaves damaged in maize in 

2018 

Tr eatments 
Varieties   larvae/ 

plant 

Grain 

yield 

(Kg/ha) 

% leaf 

damaged 

OBA SUPER 

98 

10.45 475.15 23.43 

OBA SUPER       10.13 590.50 21.75 

SEÑ                 0.15 1.62 0.17 

LSD (5%)           0.38 4.98 0.63 

Weeding 
Control 15.60 4,950.17 38.81 

1-weeding              10.45 905.14 20.25 

2-weeding             8.30 1,545.13 24.13 

3-weeding             6.35 1,834.75 15.43 

SEÑ                      0.23 4.25 0.24 

LSD (5%)               0.59 9.74 0.57 

Source: Field Experiment, 2018, 

 

Grain yields of maize (Table 2) were 

significantly (P<0.05) higher in the weeded 

than the non-weeded plots. Significant 

differences were also obtained among the 

weeded plots. The highest grain yields were 

obtained from the 3-weeding plots, which 

gave 2,200.12 kg/ha in 2017 and 1,834.75 

kg/ha in 2018, while 2-weedings gave 

2,105.43 kg/ha and 1,545.13 kg/ha in 2017 

and 2018, respectively. The 1-weeding plot 

gave 954.15 and 905.14 kg/ha in the 

corresponding years. The lower grain yield 

observed on these plots confirms report by [5, 

15, 9] that the ultimate effect of weed 

interference on crop plant is reduction of crop 

yield. 

Similarly, [14] reported that uncontrolled 

weed growth during period of 10 and 30 days 

after crop emergence reduced maize yield by 

40 to 60% [7] reported that caterpillar of 

S.frugiperda appear to be much more 

damaging to maize in the west and central 

Africa than most other Spodoptera species. 

Infestations during the mid-to late-whorl stage 

of maize development caused yield losses of 

15-73% when 55-100% of the plants were 

infested with S.frugiperda  [6, 7]. 

The percentage leaf damaged was 

significantly (P<0.05) lower on OBA 

SUPER2 than in OBA SUPER 98. The 

weeded plots resulted in significantly lower 

percentage damaged leaves than non-weeded 

plots. The relationship between S.frugiperda 

population, grain yields and damaged leaves 

is presented in Table 3. 

There was an indication of high correlation 

(Table 3) between S.frugiperda and grain 

yield (r=-0.931 and -0.935) in 2017 and 2018, 

respectively. The leaves damaged decreased 

as the number of weeding increased. Thus, 

30.15 and 15.43% damaged leaves was 

obtained in the 3-weeding; 35.18 and 24.13% 

in the 2- weeding plots while 36.8% and 

26.25% were obtained in the 1- weeding plots 

in 2017 and 2018, respectively. 

The highest percentage leaf damaged was 

obtained in the control plot 39.05 and 38.81 in 

2017 and 2018, respectively. 
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Table 3. Regression and Correlation analysis showing the relationship between the S.frugiperda population, grain 

yields and damaged leaves 

Variables Regression equation R2 r  

2017    

S.frugiperda population and grain yield     Y=4.176-0.00405X 0.903 -0.931 

S.frugiperda and damaged leaves            Y=-14.936+1.026X 0.951 0.968 

2018    

S.frugiperda population and grain yield   Y=8.117-0.000871X 0.850 -0.954 

S.frugiperda and damaged leaves           Y=-3.0612+6.693X 0.842 0.925 

Source: Field Experimets 2017 & 2018. 

 

The percentage leaf damaged which was 

observed to decrease as the S.frugiperda 

population decreases in weeding plots further 

explained the activities of some insect pests; 

for example, S.frugiperda larvae [7] in 

causing damage to the leaves and resulting in 

the yield losses: the larvae then migrate to 

adjacent area in true armyworm fashion. 

These results are similar to those of [4], that 

reducing the weeding interval which directly 

increase  the number of weedings, enhanced 

grain yields while [2] reported that the two 

weedings at three and six weeks after planting 

are necessary for most legumes. 

The higher S. Frugiperda  larvae population 

that was observed in the non-weeded maize 

plots confirmed report by [1, 12, 13]; that 

weeds acted as reservoir for some insect pest 

that subsequently infest crop plant. The lower 

grain yield observed on these plots confirm 

report by [5, 15, 9] that the ultimate effect of 

weed interference on crop plant is reduction 

of crop yield. 

Similarly, [14] reported that uncontrolled 

weed growth during period of 10 and 30 days 

after crop emergence reduced maize yield by 

40 to 60%. [7] reported that caterpillar of 

S.frugiperda appear to be much more 

damaging to maize in the west and central 

Africa than most other Spodoptera species. 

Infestations during the mid-to late-whorl stage 

of maize development caused yield losses of 

15-73% when 55-100% of the plants were 

infested with S.frugiperda   [6, 7]. 

The percentage leaf damaged which was 

observed to decrease as the S.frugiperda 

population decreases in weeding plots further 

explained the activities of some insect pests; 

for example, S.frugiperda larvae [7] in 

causing damage to the leaves and resulting in 

the yield losses: the larvae then migrate to 

adjacent area in true armyworm fashion. 

These results are similar to those of  [4], that 

reducing the weeding interval which directly 

increase  the number of weedings, enhanced 

grain yields while [2] reported that the two 

weedings at three and six weeks after planting 

are necessary for most legumes. The results 

also showed that in some locations such as 

Umudike with a high average annual rainfall 

of about 3,200 mm and mean temperature of 

320C [10] encourages rapid weed growth, 

three weedings might be done. This of course 

will depend on the cost/benefit derived in 

taking such action. Further studies should 

embrace the cost/benefit involved in weeding 

maize fields. 

  

CONCLUSIONS 

 

There was no difference between the two 

varieties in the terms of their response to the 

damage caused by the larvae. The three 

weeding regimes, 1-weeding, 2-weeding, and 

three-weeding were effective against the 

larvae of S.frugiperda. Therefore, any of the 

weeding regimes especially 2-weeding and 3-

weeding can be adopted to reduce S. 

frugiperda infestation in maize depending on 

their cost- benefit analysis. Similarly, any of 

the two varieties of maize can be cultivated in 

the area for a good grain yield. 
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Abstract 

 

The high price of feed/ration is the biggest problem for farmers, so it requires a way to find quality but cheap feed 

ingredients, for example using brangkasan/stucker, which are sweet potato leaves and twigs and tubers as feed 

ingredients substitution for pigs, the protein and energy content is still quite high, but the economic value has not 

been realized by the farmers. This study aims to determine the effect of some percentage tubers and sweet potato 

brangkasan/stucker to substitute the concentrate, on the performance of landrace Bali pigs. The study used a 

Completely Randomized Design method (CRD) with 4 treatments consisting of : T-1 30% concentrate + 60% 

pollard + 10% sweet potato brangkasan/stucker as control, T-2: 10% concentrate + 60% pollard + 20% sweet 

potato tuber + 10% sweet potato leaves brangkasan/stucker, T-3:10% concentrate + 50% pollard + 30% sweet 

potato tuber + 10% sweet potato leaves brangkasan/stucker and T-4:10% concentrate + 40% pollard + 40% tuber 

+10% sweet potato leaves brangkasan/stucker, which are repeated 5 times. Based on the results of the study, T-2 

(giving 10% concentrate + 60% pollard + 20% sweet potato tuber + 10% sweet potato leaves brangkasan/stucker) 

causing an increase in body weight gain, final body weight and feed consumption, but decrease the feed conversion. 

Thus, it can be concluded that the substitution of sweet potato tubers and leaves brangkasan/stucker can be used as 

feed for growth phase landrace Bali pig. 

 

Key  words: landrace Bali pig, sweet potato tuber and leaves brangkasan/stucker 

 

INTRODUCTION  
 

In line with the increasing population and 

public awareness of the nutritional benefits of 

growth, the need for meat is also increase to 

fulfil community nutrition. This can be seen 

from the amount of meat consumption which 

has increased to 10.06 Kg per capita per year, 

and the production of livestock meat other 

than beef/buffalo, including pork in 2017 was 

2,770,890 tons, decreased 0.92% compared to 

2016, although in the last five years it 

increased by 4.50% [1]. To meet the needs of 

the community for animal protein from meat, 

it is necessary to increase meat production, to 

meet the needs of animal protein is to 

intensify pigs farming. Estimation output of 

Bali landrace pig, are between 45.5-70.49% 

[9].  

Indonesia has a number of native pigs breed, 

such as the Bali, Nias, Papua and the Sumba 

pigs, which are kept by farmers in their 

original place. The government shows its 

concern to develop this original pigs research 

to find out the characteristics of native pigs 

and their possible contribution to produce 

with simple maintenance system [7]. 

Indonesia is the country that has the largest 

pig germplasm in the world, which is  five out 

of eight species, but the native population is 

decreasing [8]. The meat colour and cooking 

loss of landrace Bali pig as variables, more 

better than the landrace Bali pig crossing [10]. 

Pigs, especially landrace Bali pigs, are very 

suitable to be developed in Bali because 

almost every family, especially in rural areas, 

raising pigs is only a side business, whose 

function is to use food scraps while providing 
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additional income for the family. Pig raising 

in Bali, especially in rural areas, has an 

important role to increase family income, and 

plays an important role in traditional and 

religious ceremonies [5]. Natural increase 

landrace Bali pig more better than Bali pig 

crossing [9].  

Brangkasan/stucker, are leaves, stems and 

tubers of sweet potatoes, which are used  as 

feed  for pigs, because the protein and energy 

content is still quite high but the economic 

value has not been realized by farmers. 

Sweet potato (Ipomoea batatas L.) have an 

important role as human food [6]. Sweet 

potato (Ipomoea batatas L.) have main 

nutritional material in tuber are   

carbohydrates (starches), proteins, fats and 

vitamins that are soluble in fat [4]. Sweet 

potato (Ipomoea batatas L.) are important 

carbohydrate-producing plants and also can be 

used as feed ingredients for livestock. The 

protein content of leaves is much higher than 

in the tuber, thus sweet potatoes leaves are 

very good as animal feed, and are one of the 

forages that can be given to pigs. This is 

because the crude fibre content in sweet 

potato leaves is relatively low at 17.3% [2]. 

The sweet potato tuber are rich in protein, also 

which cultivated in Poland [3]. It has a high 

nutritional values, about 50% higher than the 

potato. Furthermore, it is said that the protein 

content of the fresh matter tuber, is 1.35g 

100g-1.  

Tubers are main usable part of the sweet 

potato, although leaves can also be used. The 

leaves is 20.2% protein with a digestibility of 

80.2%. Sweet potato are a good and 

inexpensive energy source because they 

contain high carbohydrates around 25-35 

grams. Therefore, the use of non-economical 

tubers as pig feed can be used as feed 

ingredients, because energy is the main 

requirement for livestock to grow and 

develop. The biggest component of a ration is 

energy and for pigs by 70%. The ration in 

pigs is expected to have 16% protein content,  

and 12% fibre content with daily consumption 

of ration 0.9 to 2.0 Kg. Along with the 

increasingly concentrate as high quality of 

feed, it is endeavoured to find other foods that 

are easily obtained at lower prices. Sweet 

potato (Ipomoea batatas L.) are important 

carbohydrate-producing plants and can be 

used as feed ingredients for livestock. 

Therefore, this study was conducted to 

examine the effect of sweet potatoes 

brangkasan/stucker tubers and leaves 

substitute in the rations on final body weight 

of growth stage landrace pigs with ages 

between 3-6 months. 

 

MATERIALS AND METHODS  

 

Materials 

This research used 12 female 3-month-old 

landrace Bali pigs with body weight range 

between 11.5 Kg - 13.5 Kg, purchased from 

farmers in the village of Tejakula-Buleleng. 

The cage used was 4 (four)  pieces sized  3x2 

x1 meter, and each cage consists of 3 

bulkheads and each bulkhead is filled with 

one pig. The study  lasted for 3 months, and 

feed was given morning and evening. 

Methods 

This research use a Completely Randomized 

Design (CRD) with four treatments and five 

replications, consisting of: 

a. T-1: 30% concentrate + 60% pollard + 10% 

sweet potato brangkasan/stucker as control  

b. T-2: 10% concentrate + 60% pollard + 20% 

sweet potato tuber + 10% leaves 

brangkasan/stucker, 

c. T-3: 10% concentrate + 50% pollard + 30% 

sweet potato tuber + 10% leaves 

brangkasan/stucker, 

d. T-4: 10% concentrate + 40% pollard + 40% 

sweet potato tuber + 10% leaves 

brangkasan/stucker. 

The research variables studied initial body 

weight, weight gain, final body weight, feed 

consumption, and feed conversion.  

The research was carried out at Central 

Laboratory, Department of Animal Sciences, 

Faculty of Agriculture, Universitas 

Warmadewa. 

Statistical Analysis 

The study was carried out experimentally, 

used a Completely Randomized Design 

(CRD) of unidirectional patterns, with four 

treatments and five replications, consisting of: 

a. T-1: 30% concentrate + 60% pollard + 10% 

sweet potato brangkasan/stucker as control  
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b. T-2: 10% concentrate + 60% pollard + 20% 

sweet potato tuber + 10% leaves 

brangkasan/stucker, 

c. T-3: 10% concentrate + 50% pollard + 30% 

sweet potato tuber + 10% leaves 

brangkasan/stucker, 

d. T-4: 10% concentrate + 40% pollard + 40% 

sweet potato tuber + 10% leaves 

brangkasan/stucker. 

The data obtained were then analyzed by 

variance, and if there were significant 

differences (P<0.05) between treatments, 

followed by the Least Significant Difference 

(LSD) (SPSS-21 software package) is carried 

out.  

 

RESULTS AND DISCUSSIONS 

 

Initial body weight,  weight gain, final body 

weight   

Based on the results of the study,  obtained 

from initial body weight, weight gain, final 

body weight, as listed in Table 1. 

 
Table 1. The Effect of giving brangkasan/stucker sweet 

potato tuber and leaves on Initial Body Weight, Weight 

Gain, and Final Body Weight  

Variables 
        Treatments (Kg/head) 

 T-1              T-2            T-3              T-4             SEM2 

Initial 

Body 

Weight 

 12.67a       12.67a     12.67a       12.67a     4.98 

Body 

Weight 

Gain 

 43.93a        45.16b       35.83c         25.16d         8.89 

Final Body 

Weight 
 56.60a        57.83a       48.50b         37.83c         4.98 

Source: Own results in the laboratory. 

Notes: 1. SEM: Standard Error of the treatment means 

           2. Values with the same letters on the same line 

show no significant difference (P> 0.05) 

         3. Different letters on the same line show 

significant differences (P <0.01) 

 

Table 1 shows that the use of 10% concentrate 

+ 60% pollard + 20% sweet potato tuber + 

10% leaves brangkasan/stucker (T-2) on body 

weight gain  was higher than T-1 (control), 

significantly different (P<0.01), because feed 

with the content of complex food substances 

will produce faster growth compared to ration 

which is reduced by one of its important 

substances. This is in accordance with the 

statement of Anggorodi (1979) which states 

that the growth of livestock by the amount of 

food eaten, where the more the amount of 

food consumed, the higher the growth of 

livestock produced. Then T-3 and T-4 was 

lower than T-1 and T-2, very significantly 

different (P<0.01). This was due to the 

treatment that the sample was fed with lots of 

brangkasan/stucker sweet potato, consumed 

more crude fibre. An increase in the crude 

fibre content in the ration can reduce the 

metabolic energy (ME). High levels of crude 

fibre can cause disruption of other substances 

digestion. In Figure 1 which shows the effect 

of giving tubers and leaves brangkasan sweet 

potatoes (Ipomoea batatas L) to the body 

weight gain of landrace Bali pig. 

 

 
Fig. 1. The landrace Bali pig weight gain in several 

treatments. 

Source: Own results in the laboratory. 

 

The final body weight of the T-1 treatment 

was lower when compared to the T-2 but was 

not significantly different (P> 0.05); because 

T-2 had a low metabolic energy content, 

unless the material has a good energy source 

such as starch or carbohydrates. While T-3 

and T-4 was lower than T-2, which was 

significantly different (P<0.01); because it has 

the same amount of energy and protein 

content but different coarse fibres will affect 

the amount of rations consumed. The low 

final body weight in T-3 and T-4, because the 

crude fibre content in the ration is too high 

which causes the chance of absorption of food 

substances decreases. Increased crude fibre in 

the ration, the consumption of feed increases, 

which will cause energy production to 

decrease.  

Figure 2 shows the effect of giving sweet 

potato (Ipomoea batatas L) tuber and leaves 

brangkasan /stucker  towards final  weight of 

landrace Bali pigs. 
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Fig.2. The effect of giving tuber and sweet potato 

brangkasan/stucker (Ipomoea batatas L) towards final  

weight of landrace Bali pigs. 

Source: Own results in the laboratory. 
 

 

From Figure 2, T-2 has higher final body 

weight, compared to other treatment, because 

T-2 has low metabolic energy content. 

Feed Consumption and Feed Conversion  

In Table 2, one may see the results for Feed 

Consumption and Feed Conversion  

 
Table 2. The Averages data of Feed Consumption and 

Feed Conversion 

Variables 
Treatments  

 T-1           T-2            T-3           T-4                  SEM 

Feed 

Consumption 

(Kg/head) 

122.50a   120.42a     111.00b     102.08c               4.40 

Feed 

Conversion  

Ratio (FCR) 

    2.81a        2.68a         3.14a         3.95a              1.85 

Source: Own results in the laboratory. 

Notes: 

1. SEM: Standard Error of The Treatment Means 

2.Values with the same letters on the same line show 

no significant difference (P>0.05) 

3.Different letters on the same line show significant 

differences (P<0.01) 
 

Table 2 shows that the ration consumption in 

treatment T-1 is higher than treatment T-2 but 

statistically is not significant different (P> 

0.05). This is because in treatment T-2 gets 

rations with higher energy and protein content 

(low crude fibre) so will growth  faster, and 

the ration consumption lesser if rations are 

consumed with good metabolize energy. 

Energy and protein consumed are related to 

the tissue formed. Whereas in treatment T-3 

and T-4 lower than T-2, was statistically very 

significantly different (P<0.01); because the 

food consumed has the same energy and 

protein content, but it has different feed   

crude fibre content, so it is clear that the 

consumption of rations in T-2 treatment is 

higher than the treatment of T-3 and T-4 

treatments, because the increase in crude fibre 

content in T-3 and T-4 treatments, can reduce 

digestibility. In addition, the increase in crude 

fibre content in the ration can lead more 

efficient use of metabolic energy caused by 

transferring the portion of the net fraction of 

muscle energy needed to push the remaining 

food along the digestive tract.  

Figure 3 shows the effect of giving tubers and 

leaves brangkasan/stucker propagate to feed 

consumption in landrace Bali pigs. 

 

 
Fig. 3. Feed Consumption of landrace Bali pig  in 

various treatments 

Source: Own results in the laboratory. 
 

 

T-2, T-3 and T-4 were lesser consumed by the 

pig, compared to T-1. Even the consumption 

were less but the growth of the pig was not  

significant different with T-1. 

Feed conversion 

Feed conversion is one indicator that can 

provide an illustration of the level of 

efficiency of ration used, the lower the ration 

conversion value, the better the efficiency of 

the ration used. T-2 (10% concentrate + 60% 

pollard + 20% sweet potato tuber + 10% 

leaves brangkasan/stucker) gave the best feed 

conversion. 

Although the FCR produced was not 

significantly different (P> 0.05), there was a 

tendency for pigs that received T-2 treatment, 

which had the ability to more efficiently 

convert food ingredients into meat or in other 

words the amount the food needed to increase 

one-unit weight is smaller than that of pigs 

giving the treatment T-1. 

In the treatment of T-3 and T-4 the ration 

conversion was low so that body weight gain 

was also low as a result of the pigs being 

inefficient in utilizing rations which caused 

low ration conversion. An increase in crude 

fibre content in the ration causes the 

56.60 57.83
48.50

37,83

0

20

40

60

80

T-1 T-2 T-3 T-4

Final Body Weight (Kg/head)

122.50 120,42 111.00 102,08

0

50

100

150

T-1 T-2 T-3 T-4

Feed Consumption (Kg/head)



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

Vol. 19, Issue 3, 2019 

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

85 

opportunity to absorb food substances for 

growth to decline.  

 

 
Fig. 4. Feed Conversion on landrace Bali pig for each 

treatment 

Source: Own results in the laboratory. 

 

Then it is presented in Figure 4 about the 

effect of giving tuber and leaves sweet potato 

brangkasan/stucker to the conversion of  

landrace Bali pig rations. The T-2 gave the 

best feed conversion for growth phase 

landrace Bali pig, that giving tuber and leaves 

sweet potato brangkasan/stucker. 

 

CONCLUSIONS 

 

From the results of the study, it can be 

concluded that giving 10% concentrate + 60% 

pollard + 20% sweet potato tuber + 10% 

leaves brangkasan/ stucker, can increase  

weight gain, final body weight, and ration 

conversion but decrease  the ration 

consumption compared to the control ration. It 

means that giving brangkasan/stucker tuber 

and leaves sweet potatoes (Ipomoea batatas 

L) as the concentrate substitution, can be used 

to growth phase landrace Bali pig ration. 
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Abstract 

 

The vine sector represents an important branch of agriculture in Romania, thus it is considered necessary a detailed 

analysis of it, for the passing 12 years, taking into account the characteristic technical-economic elements, as well 

as the components of demand and supply and foreign trade. The paper aims to determine both the trade deficit, by 

analyzing the trade balance, as well as by calculating the share held by the domestic production of grapes in the 

supply and demand on the internal market. Thus, will be determinate the degree to which the demand is covered by 

the domestic production,, but also the weight held by the domestic production offered. 
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INTRODUCTION  

 

Among the most developed sectors of the 

Romanian agriculture it is the vine and wine 

sector, which has benefited from a great 

financial support with the accession of 

Romania to the European Union. Both the 

PNDR program 2007-2013 and the PNDR 

2014-2020 reported a majority absorption of 

the funds destined to the viticulture, the main 

investments being made in the new 

plantations and purchase of technologies and 

machines. 

The Romanian vine and wine sector 

represents an important weight in the 

Romanian agriculture, the geographical 

location of the country and its relief ensuring 

all favourable conditions for this culture. [2] 

According to the law no. 244/2002 of the vine 

and the wine, the vineyards plantations are 

grouped territorially in wine regions, wine 

areas, wine centres, vineyards and 

vineyards.[5] 

 In Romania are 8 wine regions: Hills of 

Moldova, Hills of Muntenia, Hills of Oltenia, 

Hills of Banat, Hills of CriἨana and 

MaramureἨ, Plateau of Transylvania, Terraces 

of Dobrogea.[6][8] 

Regarding the areas occupied by the 

vineyards, Romania occupies the 11th and 5th 

place in the world in the EU, the industry 

developed in this sector having a significant 

contribution to the national GDP. [1] 

The main raw materials resulting from these 

plantations are table grapes and wine grapes. 

According to the specialized studies the wine 

grapes represent a share of approximately 

95% of the total grape production, the 

resulting product being analyzed both 

quantitatively and qualitatively to be within 

the European norms. 

In the paper ñPotential and risk in Romanian 

wine industry", by BŁrbulescu O. (2017), are 

presented some historical, geographical and 

institutional landmarks of the national wine 

sector, highlighting that promoting this sector 

on foreign markets is essential, as well as the 

use of native varieties of vines. In order to 

capitalize on the tourism potential of the wine 

sector, Romania has a series of wine cellars 

that attract tourists during the harvest of 

grapes, as they are great lovers of tasting 

various assortments of wine, according to 

National Tourism Development Master Plan 

2007-2026. LŁdaru et al. (2014) [4] sustained 

a series of hypotheses regarding the 

competitiveness of the wine sector aimed at 

increasing the attractiveness of Romanian 

grape varieties and wines on the domestic and 

foreign market, thus stimulating consumption. 
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MATERIALS AND METHODS  

  

The statistical data taken in the analysis in the 

paper were provided by INSSE (National 

Institute of Statistics), Trade Map and 

MADR, but also information obtained from 

the specialized documents and reports. 

With the help of research methods and the 

specialized literature, the commercial deficit 

and the importance of ensuring the necessary 

consumption will be highlighted. 

The data taken in the study it is over a period 

of 12 years, presents a retrospective of the 

vine and wine sector, being necessary an 

analysis of the surfaces, the total and average 

productions per hectare, thus processing the 

series of chronological data with the help of 

different statistical indicators such as 

arithmetic mean, standard deviation, 

coefficient of variation and annual rate, these 

being determined using the following 

formulas: 

-arithmetic mean: 8  
В

,  where xi-  

observed values; n- number of observed 

values; 

-standard deviation: 3
В

, where 

xi- observed values; N- number of observed 

values, Øï the average of the observed values;   

 

-average annual rate: 

 R= [radical by order n-1from  (xn / x0 ) ] - 1 * 

100, where xn,x0 ï current year value - 

previous year. [3],[8] 

 

RESULTS AND DISCUSSIONS 

 

According to international statistical data, 

Europe has the largest area of vines, about 3.6 

million hectares, followed by Asia with 1.9 

million hectares and America with 975 

thousand hectares. [7] 

Romania has an average area of 179.53 

thousand hectares of vineyards, the majority 

of which is held by the wine grape areas with 

95.5% (171.63 thousand hectares), the areas 

with table grapes being only 4.5% (8.28 

thousand hectares). 

About 60% of the country's wine-growing 

area is owned by three regions: Moldova, 

Muntenia and Dobrogea, in these areas where 

favorable conditions for the development of 

viticulture are found [9]. 

 

 
Fig. 1. The evolution of vine areas and grape 

production in Romania  
Source: own processing based on INSSE 

 

During the period 2007-2018, the area with 

vines registered a negative annual rate of -

0.5%, with a decrease of 5.4% in total, from 

188,629 hectares in 2007 to 177,497 hectares 

in 2018. 

The surface of the vineyards on the fruit 

recorded, during the analyzed period, a 

deviation, compared to the average, of 3.66 

thousand hectares, which resulted in a 

coefficient of variation of 2%. This coefficient 

being reduced, considering that vineyards are 

perennial. 

 
Table 1. Statistical indicators on the evolution of areas 

(hectares) 

Source: data processed from the INSSE. 

 

During the study period, it can be noted that 

the introduction of a restructuring / conversion 

measure of the vineyards (according to 

MADR) had a positive impact on the wine 

sector so that, with the introduction of this 

measure in 2010, about 5 were subjected to 

conversion, 1 thousand hectares, in 2013 

about 7.4 thousand hectares, and in 2015 only 

2,900 hectares. By accessing this measure, the 

Romanian producers have succeeded in 

reviving this sector. This could be possible by 

restructuring and modernizing important areas 

of vines that correspond to the current market 

requirements. 

Specification Average Minimum Maximum 
Annual 

rhythm 

Standard 

deviation 

Coef.. 

Variation 

Total- vines 179,531.2 176,616 187,629 -0.50 3,665.59 2% 

Table grapes 8,281.8 6,335 11,202 -5.05 1,520.01 18% 

Grapes of wine 171,463.2 167,420 176,427 -0.27 3,002.01 1.7% 
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Analyzing the total production of grapes in 

the period 2007-2018, it is noted that at 

country level it fluctuated, registering a 

coefficient of variation of 15.51% per year, 

with an annual growth rate of 2.48%, this due 

to - it mainly produces wine grapes. The 

average grape production for the analyzed 

period is 894.8 thousand tons, registering a 

minimum production of 736.8 thousand tons 

in 2010 and a maximum one of 1.14 million  

tons in 2018. 

 
Table 2. Statistical indicators on production evolution 

(tonnes) 

Source: data processed from the INSSE. 

 

The average production per hectare of grapes 

followed an oscillating trend, registering 

values between 4,163 kg/ha and 6,447 kg/ha. 

All these fluctuations are due to both the 

restructuring of the surfaces, the climatic 

influence and the biological conditions 

(varieties, rootstocks), the technology adapted 

to each variety and plantation. 

According to the data in Fig. 2, it can be 

observed that the average grape production 

has recorded inversely proportional values of 

the areas recorded, indicating that although 

the areas of grapevine have decreased, the 

average yields have remained or increased, 

this being due vine varieties with high yields. 

If in 2007, the average production was 4,654 

kg/ha, in 2018, it increased by up to 27%. 
(6,447 kg / ha). 

 

 
Fig. 2. Evolution of average grape production per 

hectare 

Source: data processed from the INSSE. 

 

The imports of grapes from the quantitative 

point of view, shown in Fig. 3, show a growth 

trend starting with 2011 in which 17.82 

thousand tons were imported, reaching 44.99 

thousand tons in 2018, the quantity of grapes 

imported being 2 times larger. 

Among the top countries from which 

Romania imports grapes in 2018 are Moldova 

(12,045 tons), Spain (7,871 tons) and Italy 

(4,476 tons), compared to 2016, the imports is  

growing in 2017. 

During the analyzed period it can be observed 

that the quantity exported of grapes is 

reduced. The smallest quantitative value 

registering in 2018, of only 0.43 tons, and the 

highest in 2012 with a volume of 1,822 tons. 

However, as can be seen in the figure below, 

even though Romania exported the most in 

2012, the trade balance is not the most 

favourable in that year, with a deficit of 27.8 

tones, thus, the level trade balance is dictated 

by the volume of imports. 

 
Fig.3. Quantitative commercial balance of grapes 

(tones) 

Source: own processing based on trademap.org  
 

From a value point of view, the imports of 

grapes show an upward trend, so that if in 

2010 the value of the imports was of 11.13 

million USD, in 2018, this value being 5 

times higher (55.31 million USD)., 

 

 
Fig.4. Value trade balance of grape (tones) 

Source: own processing based on trademap.org  

Specification Average Minimum Maximum 
Annual 

rhythm 

Standard 

deviation 

Coef.. 

Variation 

Total- vines 894,822 736,892 1,144,305 2.48 138,795.6 15.51% 

Table grapes 56,880.17 35,959 81,789 -1.17 16,208.4 28.50% 

Grapes of wine 839,216.6 690,462 1,072,900 2.79 131,030.6 15.61% 
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In Fig. 4 we can see the evolution of the 

commercial balance of grapes. It shows a 

tendency to increase the deficit, this situation 

can be generated by the high quantity of 

imported grapes and the low price that is 

practiced abroad. In 2018, the deficit value  it 

is reached at 54.78 $ million. 

In order to determine the average purchase 

and sale price of grapes from Romania, we 

analysed the volume and value of imports and 

exports, so over the 12 years there is recorded 

an average export price in the amount of  1.3 

$ per kilogram, registering a decreasing trend. 

The average import price for the analyzed 

period is lower than the export price, being 

worth 0.92 $ per kilogram, but with an 

increasing trend. 

 
Table 3. Demand and supply of grapes from Romania 

Specification 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Domestic grapes 

production  

(table grapes, 

thousands  tones) 

81.3 81.8 73.5 49.7 56.0 49.0 55.4 36.0 42.1 38.8 47.7 71.4 

Import  

(thousands  tones) 
23.2 24.9 17.5 14.6 17.8 29.6 25.9 33.1 36.9 45.9 51.3 45.0 

Export  

(thousands  tones) 
0.9 0.3 0.2 0.3 0.5 1.8 1.3 0.3 0.7 2.2 0.5 0.4 

Supply of grapes 

(thousands  tones) 
103.6 106.3 90.8 63.9 73.3 76.8 79.9 68.7 78.3 82.5 98.5 116.0 

Grape 

consumption  

kg/inhabitant/year 

5.5 7.6 7.3 5.4 6.6 6.3 6.7 6.2 6.9 6.9 7.9 7.19 

Share of internal 

grape production 

from supply % 

78% 77% 81% 78% 76% 64% 69% 52% 54% 47% 48% 62% 

Demand 

(thousands tons) 
116.2 156.8 149.2 109.6 133.3 126.6 134.1 123.7 137.1 136.3 155.2 140.5 

Share of internal 

grape production 

from demand % 

70% 52% 49% 45% 42% 39% 41% 29% 31% 28% 31% 51% 

Source: own processing based on www.insse.ro data, demap.org, MADR.  

 

Factors that could influence the demand for 

grapes can be: standard of living, lifestyle, 

purchasing power and consumer preferences. 

The supply of grapes can be determined by 

technical indicators such as: cultivated areas, 

total and average yields, technologies used, 

climatic factors. 

The supply of grapes is determined in a 

significant proportion by the internal 

production of grapes, to which the volume of 

imports is added and the volume of exports is 

decreased. In conjunction, an average growth 

rate of supply of 1.02 % is recorded. Thus, it 

can be appreciated that the volume of imports 

is the one necessary to ensure the stability of 

the supply. Analyzing the share of domestic 

grape production from the supply, it can be 

observed that, in the period 2007-2013, the 

value was over 65%, this percentage 

indicating the volume of indigenous grapes on 

the domestic market. In the period 2014-2017 

this weight ranged from 47 - 54%, 

considering that the domestic production 

recorded the lowest values of the analyzed 

period. 

During the analyzed period, the average 

annual consumption of grapes per inhabitant 

increased by 3.68% annually. 

With the help of consumption, relative to the 

resident population, it was possible to 

determine the total demand on the market, this 

registering an increasing annual average rate, 

of 1.73 %, contrary to the fact that the 

population of Romania is declining. This 

increase comes from the increase of the 

average consumption of grapes per inhabitant, 

which can be explained by the reorientation of 
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the population towards a healthier lifestyle, 

and due to the properties of this product. 

Similarly, analyzing the share of domestic 

grape production, by demand, it is positioned, 

on average, for the entire period analyzed, just 

over 40 percent, respectively 42%, with the 

exception of 2007 and 2018, when there was a 

share of domestic production in demand of 

70% and 51%. 

 

CONCLUSIONS 

 

Following the study it is found that both the 

areas of vines and total grape production 

fluctuated from year to year being influenced 

by various factors, from the restructuring of 

arable areas, the area of cultivation to the 

climatic factors and the yield of varieties. The 

supply on the grape market is insufficient and 

seasonal, this being supplemented by imports. 

Domestic production cannot cover the needs 

of consumers, given that it is limited, so that 

much of the demand for grapes on the market 

is purchased outside the country of Italy, 

Spain. 

Although the population in Romania has a 

continuous tendency of decrease, during the 

analyzed period an increase of the total 

demand is registered. This being explained by 

the increase of the average consumption per 

capita, fact resulted by the reorientation of the 

population towards the healthy lifestyle, but 

also the increase of the standard of living that 

allows the purchase of agri-food products. 
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Abstract 

 

Venturia inaequalis is a known pathogen for long time as causing apple scab disease or black spots. The extent of 

the disease expression highly depends on apple cultivars, the presence in orchards of host plants of the pathogen, 

climatic conditions and agricultural practices. Today it becomes more important to broaden the access to more 

diverse genetic resources in order to improve the breeding programs including for apple varieties. The scope of this 

article is to analyse how much are affected apple trees by apple scab in the traditional orchards of Sibiu, F©nt©nele. 

These orchards are maintained without any pesticides, only traditional practices being applied for more than 30 

years. Therefore, we consider that this hot-spot of apple diversity can be a valuable pool gene for further breeding 

programmes in Europe. Based on our results we can conclude that óBelle de Boskoopô, óWinter Pearmainô, óLondon 

Peppingô, óBatul Almaô, óEdelborsdorferô, óBoikenô, óYellow Bellflowerô, óReinette Ananasô and óReinette Baumannô 

are among the best resisting cultivars against this disease. óGolden deliciousô is obviously the most susceptible 

apple cultivar against V. inaequalis. 

 

Key words: apple scab, Venturia inaequalis, traditional orchards, varieties under conservation  

 

INTRODUCTION  
 

Venturia inaequalis causes important 

economic losses in apple production all over 

the world [3; 8; 19; 27]. In this regard we 

mention that according to FAOSTAT data, 

Romania provided official data to the FAO 

since 1961 and the today apple production is 

alike that of 1976. This is lower compared to 

official data collected in 1989 (i.e. the year 

when Romania entered democratic countries 

area) that was the highest in terms of trade 

and production, as well as the reference year 

for climate change. After 1989 the apple 

productivity and cultivation area in Romania 

continuously decreased [1]. Thus, it can be 

considered that apple production is today half 

of that of 1989 (i.e. from 697,400 kt to 

339,570 kt) for an area that constantly 

diminished (i.e. from 84,864 ha to 55,600 ha). 

However, apple fruit is among the most 

important fruits in the world ranked the thirds 

at the global level. In this regard the EU 

production is covering almost all needs [2]. 

The external imports are around 493 kt for last 

year for the EU (USDA, 2018) [1]. In 

Romania case even nearly half (47.9 %) of 

those orchardsô holdings were situated in three 

countries: Romania (18.7 %), Spain (16.5 %) 

and Poland (12.7 %) however Romania has no 

export market [1]. However, researchers are 

more interested in finding new tools and 

methods for improving the quality of apple 

genetics [6; 9; 20]. In the European Union is a 

group of specialists named: óMalus Groupô 

working on the inventory of apple collections 

in certain parts of Europe [18]. We consider 

that it is relevant for the scientists in Romania 

to provide a scientific background for our on 

farm collection of fruit trees that should be in 

line with the Malus group proposals, which is 

open for cooperation. We consider that the 

remains of traditional orchards inside the arch 

of Carpathian Mountains are valuable gene 

pools for apple breeding programme in 

Europe as it is considered in other studies 

[10]. The scope of this article is to analyse the 

presence and degree of infection of Venturia 

inaequalis into the traditional orchards from 

Sibiu, F©nt©nele in order to consolidate 
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scientific data for the recognition in Romania 

of traditional orchards as hotspotôs habitats 

important for agro-biodiversity [1]. 

 

MATERIALS AND METHODS  

 

Place of investigations: F©nt©nele (45Á45ô23ò 

N and 23Á55ô28ò E) is a small village 

positioned in Sibiu county which integrates in 

the rural area and agricultural land area 

traditional orchards for four types of 

landscape sub-units (Fig. 1). 

 

 
Fig. 1. Traditional orchards distribution within the 

landscape sub-units of F©nt©nele: 1- along the forest 

canopy area, 2- in the mountain at 1,000 m, 3 ï inside 

the village and 4 ï along the creek  

Source: Image processed from www.google.map and 

modified by authors. 

 

Methods of investigation  

Venturia inaequalis is a fungal disease that 

can be observed as black / brown spots on the 

leaves and apple fruits.  

Two field missions have been conducted in 

two consecutive years: 2016-2017 during 

September and covering 937 apple tree 

specimens into all four subunit-landscapes. 

Each mission duration took at least 7 full 

days. 

Leaves infestation was realized by direct 

observation of the leaves into the trees (Fig. 1, 

upper image). 

Degree of infection of apple fruits was 

realized in accordance to that described by 

Schwabe and collaborators (1984) such as 

following: 0 for no lesion; 1 for one lesion; 2 

for 2 up to 5 lesions; 3 for 6 up to 10 lesions; 

4 for 11 up to 20 lesions and 5 over 20 

lesions. The calculation followed the 

mathematical formula developed by 

TownsendïHeuberger and adapted by 

Tinivella and collaborators [25] for fruits such 

as the following equation:  

 

[%infection] = В ὲz ὺȾὭz ὔ ρzππ 
 

where:  

v=class of infection defined as the degree of 

symptoms,  

i=highest class of infection (5 in this case), 

n=number of plants or fruits in this case, 

N=no of total number of investigated fruits or 

200.  

The fruits were observed on spot without 

harming the trees (Fig. 2, bottom image). 

 

 

 
Fig. 2. Jonathanô Venturia inaequalis attack on leaves 

of óJonathanô (upper image) and fruits of óPoynik 

Almaô (bottom image) 

Source: Original. 
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RESULTS AND DISCUSSIONS 

 

The analysis of data recorded for 937 

specimens belonging to 22 old apple varieties 

are discussed below, for each of the cultivars  

óBatul-Almaô, the second most popular apple 

tree of the region (i.e. 155 specimens 

recorded), presented an infestation percentage 

for the trees of 37%. However, only 5,25% of 

the infested fruits manifested a degree of 

infection of 1.06%. The cultivar is original 

from Transylvania and the long installation in 

the same ecosystem may further be relevant 

for the low fruitsô infestation rate. These 

results are in line with other observations [13, 

23]. 

óBelle de Boskoopô 38% of the investigated 

trees presented scab infection signs and 3.95% 

of the fruits were infested with a degree of 

infection of 1.86% (Table 1). They seem to be 

resistant towards this disease except for those 

trees located in the creek area where humidity 

is much higher during all year. From our 

investigations only 32 of the 84 specimens 

were infested and from 200 investigated apple 

fruits. It can be considered that these results 

are in line with previously published that 

stated among others that óBelle de Boskoopô 

is less susceptible to infections [12]. 

óBoikenô, it is not a very often found cultivar 

as only 18 specimens have been recorded. All 

trees presented signs of leaves infestation and 

a media of 9.43% of the fruits are infested for 

an infestation degree of less than 2% (i.e. 

1.88%). We mention that this variety is 

scattered over all landscape units and 

probably because it was popular in former 

times. As a novelty, the variety is rare in 

Europe and only few studies reported the 

degree of resistance against pests and not 

against scab [14]. 

óEdelborsdorferô All 29 specimens were 

infected and 9.41% of the apple fruits. 

However, in terms of infestation degree this 

cultivar proved to be 1.17%. Some of the 

fruits were clean (0 degree of infection for 

28%) and only 3% of the fruits presented a 

2% degree of infection. The rest of the fruits 

presented a single up to 3 maximum spots of 

infestation. These results are supported by 

other studies published in the field [14]. 

óGolden deliciousô is not very often found in 

orchards. All 21 specimens were infested with 

scab and all fruits expressed a maximum 

degree of infection of 5%. It can be 

considered that it is the most susceptible 

variety to scab in agreement with other 

authors [12]. 

óGustavô. All 28 specimens identified in the 

field presented scab infection on their leaves. 

It appears to be susceptible to the infection 

even it was recorded in all landscape units 

from the mountain area (i.e. 1,000 m altitude) 

to the crick (i.e. 500 m altitude). However, 

when the fruits were analysed only 21% of 

them presented an infection degree of 2.01%. 

This may position the cultivar in the class of 

moderate susceptible cultivars to the scab 

[24]. 

óJonathanô is the most appreciate cultivar in 

the region and all 205 specimens were 

infested. Over 45% of the fruits present a 

degree of infection of 5% proving that the 

cultivar is very sensitive to the scab [12; 26]. 

óLocal Baia Mareô is a vigorous tree and 10 

specimens have been recorded all infested 

with scab. 90% of the fruits expressed an 

infection degree of 5%. This cultivar is the 

most sensitive local cultivar to scab in 

F©nt©nele. 

óLocal Cacovaô is considered as a rare and 

specific variety of the place. Only 2 

specimens located in the village, both infested 

with scab expressed for more than 63% of the 

apples a media degree of infection of 2.03%. 

It can be considered that this red apple variety 

is susceptible to scab. 

óLocal Florinô All 29 recorded specimens 

were infested with scab. Over 57% of the 

fruits expressed a media degree of infection of 

2.56%. The cultivar can be considered as 

susceptible to scab considering similar data 

for other cultivars such as óJonathanô or 

óStarkrimsonô. 

London Pepping All tree specimens were 

infected and 4.25% of the fruits were infested 

with a degree of infection of 1.43% (Table  1). 

This result is relevant for the good quality of 

apple fruits compared to the rest of the fruits 

even all three trees were infected. Also, such 

an observation may further support that this 

variety may be relevant for further studies 
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regarding their resistance towards this disease. 

We also mention that the cultivar found in 

Serbia was also recently considered as 

moderate resistant [7]. 

óNemes Sovari Almaô or óNoble de Sovarô is 

an old variety that is very often found in 

Transylvania. All specimens are infected no 

matter of the position into the landscape and 

14 of the 49 specimens (i.e. 28.57%) also 

expressed the infestation at the fruits level 

with a degree of infection of 4.03%. These 

results are supporting other studies realized in 

Transylvania [16]. 

óPonyik Almaô All recorded 86 specimens 

were infected with the scab at the leaves level. 

Also, 32% of the fruits were infected with a 

degree of infection of 3.23%. These are also 

very popular for this area and they are also 

vigorous trees. This variety is susceptible to 

the scab but at the fruit level it can be 

considered that there is a resistance against 

this fungus. 

óRed Astrachanô, is rare old variety for 

Romania territory, only one infected specimen 

with apple scab was found inside the village. 

The fruits analysis showed that infection was 

recorded for 21.25% that is around 2 the 

degree of infection (1.95). The variety is 

considered as moderate susceptible [21]. 

óRed Deliciousô. All 27 analysed specimens 

presented signs of infestation at the leaves 

level. However, 26% of the apples were 

infected with a degree of infection of 5% (i.e. 

more than 20 spots/apple fruit). These results 

are further supporting other researchers results 

[4]. 

óReinette Ananasô. This cultivar is present 

only in two exemplars. Both specimens were 

infected with scab and 14% of the fruits 

presented a degree of infection of 3.26%. 

However, 25% of the fruits presented a degree 

of infection of 1. This is a susceptible cultivar 

for the infestation with scab [17]. 

óReinette Baumannô is also susceptible to 

this disease all 61 recorded trees presenting 

infestation signs on their leaves and fruits. 

However, only 15% of the apple fruits 

presented more than on single infestation spot 

on their surface. The infestation degree is 

likely to be 2.03% for the rest of the fruits. 

This variety was used for apple breeding 

studies in our country due to its potential in 

proving some resistance against this pathogen 

[22]. 

 
Table 1. Degrees of apple trees infections with 

Venturia inaequalis for different cultivars from 

F©nt©nele, Sibiu county Romania 

Apple cultivar  

Infested 

trees 

(%)  

Infested 

apples 

(%)  

Degree of 

apple  

fruits 

infestation 

(%)  

Batul Alma 37 5.25 1.06 

Belle de Boskoop 38 3.95 1.86 

Boiken 100 9.43 1.88 

Edelborsdorfer 100 9.41 1.17 

Golden Delicious 100 100 5.00 

Gustav 100 21 2.01 

Jonathan 100 45 5.00 

Local Baia Mare 100 90 5.00 

Local Cacova 100 63 2.03 

Local Florin 100 57 2.56 

London Pepping 100 4.25 1.43 

Nemes Sovari 

Alma 

100 28.57 4.03 

Poynic Alma 100 32 3.23 

Red Astrachan 100 21.25 1.95 

Red Delicious 100 26 5.00 

Reinette Ananas 100 14 3.26 

Reinette 

Baumann 

100 15 2.03 

Reinette Canada 100 40 3.24 

Strakrimson 100 45 5.00 

Winter Banana 100 46 4.41 

Winter Pearmain 100 4.05 1.23 

Yellow 

Bellflower 

100 12.45 2.13 

Source: original data. 

 

óReinette Canadaô All  13 recorded 

specimens are infected with scab at the leaves 

level. The degree of infection of the fruits is 

3.24 and covers 40% of all investigated fruits. 

This should be also due to ecosystems 

conditions as well as dur to the climatic 

conditions of the year. It is known also that 

this variety showed a moderate susceptibility 

towards scab [22]. 

óStrakrimsonô is 100% infested for the 21 

specimens recorded. 45% of the fruits are 

infected with a degree of 5. This was already 

described as a sensitive cultivar [5, 24]. 

óWinter Bananaô is a rare cultivar found in 

orchards and all of them expressed the scab 

infestation at the leaves level. Over 46% of 

the apples were infected with a degree of 

infection of 4.41 proving that the cultivar even 

is susceptible however can be resistant at the 

fruit level [23]. 

óWinter Pearmainô All 44 specimens were 

found infested even they are occupying all 
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types of landscape units in F©nt©nele. 

However, only 4.05% of the apple fruits 

presented specific spots for a media of 

infestation of 1.23% per fruits. The cultivar it 

is recognized as susceptible to the infestation 

[11]. However, the low degree of fruit 

infestation may be considered that this variety 

can further hamper the pathogen development 

for each of the biological cycle step for a 

certain environmental condition. 

  

 
Fig. 3. Graphic representation of the degrees of apple 

trees infections with Venturia inaequalis. Recorded 

data are presented in the order of increasing resistance 

towards the apple scab. 

Source: original data. 

 

óYellow Bellflowerô. All 10 specimens were 

found infected with scab.  12.45% of the fruits 

presented a degree of infection of 2.13% (i.e. 

most of the fruits presented 4 or 5 scab spots). 

The cultivar was long time before considered 

as susceptible to this disease [15]. However, it 

can be considered that the installation of the 

cultivar in different landscape units, can rise 

some questions related to the degree of 

resistance and the evolution of this process 

during time. 

It can be considered that at least four cultivars 

present only 5% scab infections for the fruits: 

óBelle de Boskoopô, óWinter Pearmainô, 

óLondon Peppingô and óBatul Almaô. They are 

followed by óEdelborsdorferô and óBoikenô 

under 10% and up to 15% by óYellow 

Bellflowerô, óReinette Ananasô and óReinette 

Baumannô. 

All these cultivars are very old and may 

represent for the future valuable genetic 

resources for improving the apple resistance 

against scab. On contrary the most susceptible 

to scab are óJonathanô, óStrakrimsonô and 

óWinter Bananaô (i.e. over 45%) followed by 

local cultivars (i.e. óLocal Florinô, óLocal 

Cacovaô, óLocal Baia Mareô) and óGolden 

Deliciousô with the highest possible 

sensitivity to scab. 

 

CONCLUSIONS 

 

The analysis of these results showed that scab 

is present in all orchards of F©nt©nele and it is 

expressed on the leaves and /or the fruits. The 

scab is more active in the area of the creek 

and old varieties such as óBelle de Boskoopô, 

óWinter Pearmainô, óLondon Peppingô, óBatul 

Almaô, óEdelborsdorferô, óBoikenô, óYellow 

Bellflowerô, óReinette Ananasô and óReinette 

Baumannô are among the most resistant 

cultivars towards this disease. However, the 

most susceptible cultivar remains óGolden 

Deliciousô. These results encourage us to 

consider that traditional orchards in 

Transylvania are relevant genetic pools for 

being accessed for the future breeding 

programmes in apple at the European level. 
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Abstract 

 

The authors elaborated structural and functional characteristics to provide the economic security of the 

development of rural territories. The authors identified the types of threats by: incompleteness of institutional 

environment, increased irrationalism of economic activities management, reduced economic prosperity of the rural 

population, degradation of the social sphere, worsening of demographic situation, destruction of the logistics 

infrastructure, aggravation of environmental imbalances. It is proposed to aggregate the economic security of rural 

areas development with demographic, economic infrastructure, rural households, social and humanitarian and 

environmental security. The authors compiled a rating of rural areas of Ukraine by the level of economic security. 

The tools to ensure the economic security of rural areas development are justified in the article. 
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INTRODUCTION  
 

Transformation processes and imperfect 

agrarian reform in Ukraine have resulted in 

the decline of agriculture and led to the 

exacerbation of problems of functioning of 

economic complexes in rural areas. They are 

marked by such negative trends as lack of 

jobs, poverty of rural population, decline in 

socio-economic, road, transport and 

household infrastructure, destruction of 

natural landscapes and the constant 

disappearance of rural settlements from the 

administrative map of the state. The rural 

population, especially the young people in 

rural areas, is significantly limited in the self-

realization of their own plans and ideas in 

rural areas. It leads to the emergence of acute 

sectoral and spatial-territorial imbalances, that 

in the aggregate leads to a violation of the 

principle of a systematic approach to the 

management of security processes at all 

hierarchical levels of the national economy. 

The aggravation of regional structural 

imbalances forms the prerequisites for 

increasing threats, strengthening the 

stagnation processes in rural areas and makes 

it difficult to establish the foundations of the 

ecological functioning of agriculture in 

Ukraine. Overcoming of these negative trends 

and processes requires the development of 

balanced tools to ensure the economic 

security of rural areas development that take 

into account their features, structural 

characteristics and the possibility of fulfilment 

of the natural resource potential in modern 

conditions of functioning of economic 

complexes in the rural territories. 

 

MATERIALS AND METHODS  

 

The results of studies on the issues of 

ensuring economic security at various 

hierarchical levels of economic management 

are reflected in the works of famous scientists. 

Thus, V. Horbulin and A. Kachynskyi assert 

economic security as the fundamental 

resource basis of the state to defend its 

national interests and gain strong stand at the 

geopolitical stage in the modern conditions of 

the distribution of strategic spheres of 

influence among the main players [4, p. 27]. 

The research of T. Vasyltsiv aimed to identify 

"the sectoral determinants of the formation of 

quantitative and qualitative parameters of the 

economic security of enterprises in the 

context of transformational processes of a 

market economy, taking into account the 
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sectoral specifics of economic management, 

as well as determining the nature of the 

interaction and the impact of the level of 

business security on the formation of 

government resilience to prevent risks and 

counter threats" [13, p. 10].  

Z. Varnaly assigns the key role for the 

economic security of the state at the macro 

and meso levels to the legalization of 

economic relations that is based on the 

development of applied tools for reducing the 

size of the shadow economy, increasing the 

level of trust between the authorities and 

economic agents, eliminating the existing 

barriers to doing business transparently and 

paying taxes to the budget [12, p. 49].  

In scientific papers on rural areas the attention 

of the authors is focused on theoretical and 

applied aspects of enhancing their socio-

economic development. In particular, P. 

Cloke, T. Marsden and P. Mooney in their 

studies substantiated the mechanisms of 

reproduction of the natural resource potential 

of rural areas, developed the tools for 

introducing the technologies for greening the 

agricultural production, and developed 

measures to preserve the cultural and ethnic 

heritage among the rural population [2, 

p. 155-160].  

A. Schmitz suggests the development of trade 

and economic relations in the rural area, 

system diversification in the agrarian sector of 

the economy, the introduction of innovative 

and savings management technologies, a 

decrease in the concentration of capital in one 

segment of the agrarian market to be the basic 

factors that reduce poverty among the rural 

population [9, p. 210-215]. The scientist 

V. Yurchishin asserts the rural territories as a 

spatial and resource base for increasing the 

efficiency of the agricultural sector's 

performance [14, p. 5]. 

Despite the presence of numerous scientific 

and practical developments, the scientist pay 

little attention to the problems of the 

formation of an appropriate level of economic 

security of rural areas development based on 

the creation of preventive mechanisms to 

counter the growing challenges and threats. 

Such preconditions ensured the formation of 

the goal of scientific research, which consists 

in justifying the instruments for ensuring the 

economic security of rural areas development. 

Achieving this goal stipulated the expediency 

of creating an adequate set of research 

methods. The method of structural and 

functional analysis was used to carry out a 

classification of threats to the economic 

security of rural areas development.  

The integral indicator of the economic 

security of rural areas development was 

calculated using the principal component 

method [11, p. 10]: 
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zi ï normalized indicator values; ai ï 

weighting coefficients; n ï number of 
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dependence in the model of the principal 

components [5, p. 30]: 
 

                          
Gcy

m

i

ii ä
=

=
1                           (2) 

 
where yi ï standardized values of the i-th 

component with unit variances; total variance 

is equal to the number of m attributes; ci ï the 

contribution of the i-th component to the total 

variance of a set of indicators [5, p. 30]. The 

G component is defined as: 
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where di ï factor loadings; xi ï input data. In 

turn, the weight coefficients ai are determined 

by the formula  [5, p. 30]: 
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The methodological approach to the 

separation of economic security zones was 

evaluated [6]: 1) 0-0.1999 ï the critical zone; 

2) 0.2000-0.3999 ï the danger zone; 3) 

0.4000-0.5999 ï unsatisfactory area; 4) 
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0.6000-0.7999 ï satisfactory zone; 5) 0.8000-

1 ï the optimal zone. 

The method of system design was used to 

substantiate and develop effective tools to 

ensure the economic security of rural areas 

development. Such a combination of scientific 

research methods provided the possibility of 

obtaining the reliable results. 

 

RESULTS AND DISCUSSIONS 

 

Rural territories of Ukraine have significant 

natural resource potential, and the 

establishment of its rational use is the source 

of the formation of strong resource reserves of 

the state economic security system.  

Rural areas occupy about 90% of the total 

area of Ukraine. 42.7 million hectares of 

agricultural land are concentrated in rural 

areas, accounting for 68.8% of the total area 

of Ukraine. As a result of economic activities 

in 2017, the share of agriculture, forestry and 

fishery in the overall structure of the gross 

domestic product (GDP) of Ukraine was 

12.1% (US $ 13.5 billion), while the share of 

agricultural products in the export structure 

was 41.0% (US $ 18 billion) [10]. 

Despite the significant natural resource 

potential and the significant role of rural areas 

in the Ukraineôs GDP, it should be noted that 

the efficiency and scope of their economic 

complexes functioning are insufficient due to 

the low level of involvement of this potential 

in business processes and managerial failures 

in the implementation of applied basic 

principles of state policy. Such tendencies 

deliver negative impact on the processes of 

formation of economic security at both the 

state and spatial-territorial levels, and also 

violate the principle of the consistency of its 

ensuring. This together leads to the 

intensifying of negative trends in the 

development of rural settlements in Ukraine 

(Table 1). 

Catastrophic trends are noticed for the period 

1990-2017 in Ukraine: urban-type settlements 

reduced by 42 units, villages ï by 467 units, 

rural population ï by 3.9 million people and 

its share in the total structure by 1.8%. 17 

villages disappeared on average per year 

during the study period from the 

administrative-territorial map of Ukraine. 

Such destructive processes are caused by the 

exacerbation of stagnation tendencies in the 

countryside, the lack of jobs in sufficient 

numbers, the imbalance of the local 

government system, low social responsibility 

level and the unfair distribution of material 

benefits between the rural and urban 

population. 
 
Table 1. Selected indicators of the development of rural 

settlements of Ukraine in 1990, 2000, 2010 and 2017* 

Indicators 

Year 2017 

to 

1990, 

+,- 
1990 2000 2010 2017 

Urban-type 

settlements, 

units. 

925 893 885 883 -42 

Villages, 

units. 
28,845 28,651 28,457 28,378 -467 

Rural 

population, 

million 

people 

16.9 16.0 14.3 13.0 -3.9 

Share of rural 

population, 

% 

32.5 32.6 31.3 30.7 -1.8 

Population 

per one 

village, 

people 

584 557 504 459 -125 

*Source: completed by the authors according to the 

data [3]. 

 

The growing influence of threats is the result 

of sharpening internal and external 

challenges, including the limitations of most 

natural (raw) resources, sharpening 

competition for resources, the risks of 

environmental conflicts [8, p. 70]. The 

following types have been identified, based on 

the compliance of the structural and 

functional aspect to the identification of 

threats to the economic security of rural 

development:  

(i)threats of imperfect institutional 

environment (incompleteness and 

inconsistency of the legal framework, the 

prevalence of informal institutions over 

formal when making management decisions, 

excessive centralization of governance in rural 

areas; deformation of the institutional-

psychological basis in rural areas);  
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(ii)threats of increasing the irrationalism of 

economic activity operation (inefficient use of 

the natural resources of rural areas, the 

distorted structure of agricultural producers, 

decay of the material and technical base of the 

agro-industrial complex; sectoral imbalances, 

low level of diversification of agricultural 

production);  

(iii)threats to reduce the economic welfare of 

the rural population (excessive disparity of 

incomes of rural and urban residents, 

increased poverty and property stratification 

among the population, high level of 

unemployment, diffusion of the practice of the 

natural form of payment for leased land 

shares);  

(iv)threats of social degradation (lack of a 

quality health care system, poor public 

services, stagnation of education in rural 

areas, decay of the cultural environment in 

rural areas);  

(v)threats of deterioration of the demographic 

situation (gender and age structure imbalances 

of the rural population, the existence of 

spatial-regional demographic imbalances, 

migration of the rural population into urban 

areas, stagnation of human capital);  

(vi)threats of destruction of the logistics 

infrastructure (abandonment of the road and 

transport communication; lack of 

development of cluster inter-farm 

interconnections; deterioration of 

communication networks; underdevelopment 

of information support in rural areas);  

(vii)threats of aggravating environmental 

imbalances (increased human pressure on 

rural ecosystems, unbalanced use of natural 

resources, the occurrence of natural and man-

made accidents and disasters, the destruction 

of rural landscapes). 

The destabilizing effect of abovementioned  

threats complicates the processes of 

establishing the economic security of rural 

areas development and makes it impossible to 

ensure an adequate level of the latter. Taking 

into account the specifics, sectoral and 

regional peculiarities and existing structural 

and critical problems, the economic security 

of rural areas development is proposed to be 

aggregated from such components as:  

(i)demographic security (determines the 

security parameters of the rural population 

reproduction from the point of view of their 

ability to level threats of deterioration of the 

age structure, exacerbation of depopulation 

problem, increase migration, deepening 

processes of "extinction" and "aging" of the 

demographic potential of rural areas);  

(ii)economic and infrastructural security 

(characterizes the ability of economic 

complexes in rural areas to support the 

processes of expanded reproduction and form 

the economic capability of access to basic 

goods for the rural population);  

(iii)security of rural households (determines 

the resource capacity of rural households to 

improve the quality of life and increase their 

own welfare on the basis of enhancing 

mechanisms to stimulate rural employment, 

diversify its income sources and improve the 

agricultural characteristics of these 

households;  

(iv) social and humanitarian security (consists 

in the ability of the economic security system 

to support the most vulnerable groups of the 

rural population and ensure adequate 

conditions to meet their interests in the social 

and humanitarian sphere);  

(v) environmental management security 

(characterizes the use of natural resources in 

rural areas from the standpoint of rationalism 

and environmental balance that allows to 

maintain the restoration capacities of the 

natural resource potential of rural territories at 

a safe level, to contain anthropogenic load on 

natural ecosystems within the maximum 

allowable limits and ensure the preservation 

of the latter for future generations). 

A system was formed based on the theoretical 

and methodological generalizations with 47 

indicators for assessing the economic security 

of rural areas development, aggregated into its 

integral index. To carry out the calculations, 

the software environment Statistica 10.0 

(package "Principal Component Method") and 

Microsoft Excel 2016 were used. Table 2 

presents the integral indicators of the 

economic security of the development of rural 

areas of Ukraine in 2012-2017 (Table 2). 
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Estimation of the economic security of rural 

areas development showed that during 2012-

2017 its integral index was stably within the 

danger zone. The critically low level of this 

index is also observed in the regional 

dimension. Thus, an unsatisfactory level of 

economic security was recorded in seven 

administrative regions of Ukraine in 2017, 

and the rural territories of eighteen regions 

were within the danger zone. The highest 

level of economic security of rural 

development in 2017 was observed in Kyiv 

region, and Donetsk and Luhansk regions 

occupied the last places in the ranking. The 

results of diagnostics of the economic security 

of rural areas development give grounds to 

state the following: the system of the stateôs 

economic security is structurally imperfect 

and resource inconsistent to implement its 

functions not only at the macro- but also at the 

meso-level; threats to the economic security 

of rural areas development are poorly 

controlled and managed; the mechanism of 

transformation for increasing the level of 

efficiency in the functioning of the agro-

industrial complex in the process of 

strengthening the economic security of rural 

development is insufficiently effective; the 

irrational nature management leads to 

environmental imbalances. 

 
Table 2. Integral indices of the economic security of the rural areas development of Ukraine in 2012-2017* 

Administrative regions 

Year 2017 to 

2012,  

+/ ï 

Administrative 

region's 

ranking, 2017 
2012 2013 2014 2015 2016 2017 

Ukraine 0.3517 0.3630 0.3702 0.3760 0.3844 0.3985 0.0468 ï 

Autonomous Republic of 

Crimea 
0.3198 0.2687 ï**  ï**  ï**  ï**  ï**  ï**  

Vinnytsya region 0.3358 0.3402 0.3397 0.3741 0.3873 0.3887 0.0529 9 

Volyn region 0.4362 0.4372 0.4500 0.4648 0.4125 0.4235 -0.0127 3 

Dnipropetrovs'k region 0.3281 0.3209 0.3704 0.3782 0.3446 0.3378 0.0097 17 

Donets'k region 0.3181 0.3120 0.2779 0.2684 0.2838 0.2784 -0.0397 23 

Zhytomyr region 0.3562 0.3388 0.3524 0.3463 0.3456 0.3578 0.0016 15 

Zakarpattya region 0.3754 0.3699 0.3831 0.3702 0.3683 0.3745 -0.0009 12 

Zaporizhzhya region 0.3131 0.3107 0.3061 0.3071 0.3010 0.3125 -0.0006 21 

Ivano-Frankivs'k regiom 0.3619 0.3689 0.3863 0.4067 0.3977 0.4025 0.0406 7 

Kyiv region 0.4514 0.4886 0.4890 0.4786 0.4848 0.4923 0.0409 1 

Kirovograd region 0.3240 0.3431 0.3400 0.3325 0.3329 0.3345 0.0105 18 

Luhans'k region 0.2789 0.2807 0.2748 0.2532 0.2673 0.2573 -0.0216 24 

Lviv region 0.4052 0.3985 0.4249 0.4225 0.4100 0.4224 0.0172 4 

Mykolayiv region 0.2964 0.3458 0.3484 0.3475 0.3297 0.3325 0.0361 19 

Odesa region 0.2746 0.2862 0.2570 0.2760 0.2711 0.2843 0.0097 22 

Poltava region 0.3923 0.4095 0.4187 0.4151 0.4219 0.4183 0.0260 5 

Rivne region 0.3930 0.4028 0.4165 0.4179 0.4267 0.4347 0.0417 2 

Sumy region 0.3639 0.3680 0.3712 0.3611 0.3809 0.3748 0.0109 11 

Ternopil region 0.3472 0.3562 0.3806 0.3813 0.3868 0.4122 0.0650 6 

Kharkiv region 0.3463 0.3503 0.3283 0.3405 0.3593 0.3654 0.0191 14 

Kherson region 0.3029 0.3124 0.3219 0.3131 0.3054 0.3157 0.0128 20 

Khmelnytsky region 0.3451 0.3516 0.3496 0.3397 0.3638 0.3784 0.0333 10 

Cherkasy region 0.3613 0.3574 0.3656 0.3733 0.3630 0.3724 0.0111 13 

Chernivtsi region 0.3585 0.3576 0.3703 0.3900 0.3888 0.3947 0.0362 8 

Chernihiv 0.3267 0.3456 0.3389 0.3645 0.3498 0.3528 0.0261 16 

*Source: completed by the authors according to the data [10]. 

**  Statistical data are absent. 

 

Improving the system of ensuring the 

economic security of the state at the meso-

level involves reducing the influence of the 

informal institutions over formal ones in the 

development process [7, p. 10]. To do this, it is 

necessary to increase the management capacity 

of local governments by ensuring the systemic 

reform of local government taking into 

account the community opinion, peculiarities 

of territorial location and infrastructure 
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potential of rural areas. An important aspect is 

the improvement of the institutional support 

for the functioning of land relations in the 

agrarian sphere by reducing the uncertainty 

level of the future expectations of agribusiness 

entities about the strategic parameters for the 

development of these relations based on 

completing the land inventory, demarcating 

the land fund and defining clear boundaries of 

rural settlements. This will allow to create 

prerequisites for a phased launch of the 

agricultural land market with mandatory 

restrictions on the concentration of land within 

the use of one owner, as well as a ban on the 

acquisition of land rights by foreign and legal 

entities. 

Improving the resource and functional 

capacity of rural areas requires justification of 

financial instruments to support the economic 

security of their development, that provides for 

improving the budget process on the grounds 

of the transition to medium-term budget 

planning, levelling the effect of the inflation 

component and overcoming bureaucracy in the 

allocation of funds; reducing the dependence 

of the budgets of village and town councils on 

transfers, by diversifying sources of financial 

income, strengthening the role of real estate 

tax and creating incentives for entrepreneurs to 

register and pay taxes at the place of business; 

unshadowing of operation through increase in 

control over the violation of the law, 

countering the concealment of the real scope 

of business output and increase the level of tax 

culture of the population. 

The formation of organizational and economic 

instruments for ensuring the economic security 

of rural areas development is crucial, implying 

the following strategic orientation:  

(i)to modernize the network of infrastructure 

facilities in rural areas on the grounds of 

public-private partnerships and introducing the 

practice of compensating for infrastructure 

losses due to the conduct of business at rural 

areas;  

(ii)to develop program-investment support for 

technical and technological re-equipment of 

economic entities of the agro-industrial 

complex, primarily small and medium-sized 

agricultural enterprises, on the grounds of 

innovation and leasing, strengthen incentives 

for the development of cooperatives through 

the mobilization of resource potential, provide 

economic incentives for the transformation of 

households into farms on the basis of 

increasing their marketability;  

(iii)to ensure the harmonization of domestic 

standards for ensuring the quality and safety of 

food with the requirements of EU member 

states by eliminating bureaucratic barriers and 

simplifying product certification procedures, 

creating preventive mechanisms to prevent 

exceeding the maximum permissible norms of 

harmful substances in food products, 

improving information support for producers 

of agricultural products in terms of 

requirements and provisions of the EU food 

regulations;  

(iv)to intensify the diversification of risks of 

economic activities in rural areas, by 

stimulating the development of organic 

farming, increasing production capacity in the 

livestock industry, forming closed production 

and processing cycles, stimulating the 

development of rural green tourism, forestry 

and wood processing, fisheries, services and 

trade, alternative energy [1, p. 27-30]. 

Ensuring an adequate level of economic 

security of rural areas development is 

impossible without solving social problems, 

which requires the formation of socio-

psychological instruments. For this, it is 

necessary to implement a set of measures 

aimed at creating a favourable institutional and 

psychological basis in rural areas and 

overcoming the destructive influence of the 

deviant behaviour of rural residents through 

the development of civil society institutions, 

overcoming the inert thinking of the rural 

population, searching for leaders and 

developing a sense of responsibility for village 

development, the revival and preservation of 

cultural customs and traditions.  

The normalization of the demographic 

situation requires systemic measures. It 

involves overcoming the destabilizing 

tendencies of stagnation of human capital and 

the decline of the labour market in rural areas 

through balancing the age and gender structure 

of the rural population, creating favourable 



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

Vol. 19, Issue 3, 2019 

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

105 

conditions for living in rural areas, satisfying 

basic interests and needs, forming effective 

motivation for young people to return to  their 

native village and living there after completing 

their studies, using acquired knowledge and 

skills for the development of the rural areas 

through the implementation of their own 

projects through entrepreneurial initiatives 

format, the establishment of mechanisms to 

overcome negative migration processes. 

The strategic priority in the system of ensuring 

the economic security of rural areas 

development is the implementation of 

environmental instruments, that implies a 

focus on the introduction of environmentally 

friendly technologies; harmonization of human 

business activities with the functioning of 

natural ecosystems of rural areas, preservation 

of the reproductive properties of the natural 

potential of rural areas, cleaning polluted 

regional spatial areas, preserving and 

protecting the natural resource potential of 

rural areas from destruction for future 

generations, greening energy capacities on the 

basis of the development of alternative sources 

of energy through the usage of the natural 

resource potential of rural areas. 

  

CONCLUSIONS 

 

The rural areas of Ukraine are characterized 

by depressive development due to the 

destabilizing effect of risks and threats on the 

processes of ensuring their economic security. 

The unformed system of tools for ensuring the 

economic security of rural areas development 

is caused by the declarative nature of 

government programs for socio-economic 

development, resource scarcity of the public 

administration system, its imbalance at 

various hierarchical levels, the second-

ratedness of solving rural areas development 

problems. To increase level of the economic 

security of the development of Ukraine's rural 

areas provides for the expediency of systemic 

implementation of a set of tools, including 

institutional (improving regulatory and legal 

framework, completing local government 

reform, adjusting land relations), financial 

(improving the budget process, diversification 

of financial income sources, unshadowing 

economic activities), organizational and 

economic (development of infrastructure 

facilities, technical and technological re-

equipment of agribusiness, diversification of 

economic activities in rural areas), social and 

psychological (normalization of the 

demographic situation, improvement of the 

human capital quality, preservation of culture, 

customs and traditions), environmental (use of 

environmentally friendly technologies, the 

introduction of non-waste production, the 

development of alternative energy). The 

implementation of these tools will ensure the 

formation of resource reserves for levelling 

the disproportions of spatial and territorial 

development, improving the quality of life of 

the rural population and establishing the 

foundations for rational environmental 

management. All this will transform into a 

segment of strengthening the economic 

security of rural areas development. 
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Abstract 

 

The theme of this paper is to obtain information on soil fertility characteristics of Chernozem soil to determine the 

general production capacity of the land for different crop plants. The present state of the complex system of soil 

properties, relief, climatic conditions, geomorphology, the types of agricultural farming practices and land use, are 

all contributing to loss of soil fertility with all its negative impacts on the environment. For this purpose, the 

calculation of Bonitation Note (NB) (soil quality index, bonitation score) is determined on the main agricultural 

crops according to the natural fertility capacity of the soil. The natural bonitation score is calculated based on the 

soil characteristics, which is assigned to the coefficients from 0 to 1, depending on the preference given by each 

characteristic. The studied Chernozem, located in the southeast of the Romanian Plain, more precisely in the 

Baragan Field, is directly investigated with the environmental factors, which together form homogeneous ecological 

territory units (UT), these UT having specific advantages at various agricultural uses, such as wheat, corn, 

sunflower, peas and soybean crops. Following a pedological study, Chernozem is in the second quality class, with 

72 points, of the maximum of 100 points. Because this assessment of soil is changing under the influence of natural 

environmental factors and human intervention, the bonitation score must be permanently updated. 

 

Key words: soil, evaluation method, quality index, bonitation, chernozem 

 

INTRODUCTION  
 

The soils in the Baragan Plain subdivision of 

the Romanian Plain are fertile varieties, 

belonging to the Cernisoluri Class, with 

increased productivity, but suffering from 

moderate climatic conditions and solid 

texture, which have a tendency of permanent 

degradation due to these limiting factors.  

It is known that the negative influence of 

climatic factors, relief, hydrology and edaphic 

characteristics affects about 80% of 

Romania's arable land [2]. 

In our country, the land quality assessment is 

is determined by calculating the Bonitation  

Note (BN), thus assigning to each type of soil, 

a characteristic mark depending on its 

fertility. By means of this rating, a balance of 

expenditure per hectare and of the overall 

income is achieved, with grades 1-3 being 

preferred, but they are found only in fertile 

soils [16].  

In the case of soils with scores of less than 45 

points - as an average calculated for arable - 

negative economic results are obtained. The 

average level of a point of qualification is 

independent of the fertility class, but it varies 

according to the applied technology from 5.5 

lei/point to 7.7 lei/point. 

In the case of arable land, which occupies 

63.4% of the country's agricultural area, most 

of the plots are grouped in the II nd quality 

classe (28.69%), III rd (38.19%), and in I st 

grade class only 6.7% of the total land, the 

rest of the classes having different restrictions 

[5].  

Maintaining soil quality in agriculture 

depends on the use of soil and agricultural 

practices [6]. 

The bonitation notes thus obtained highlight 

aspects related to the quality of the land, the 

suitability for various uses and the production 

capacity expressed in kg/ha, and a series of 

limiting factors that affect the production 

capacity of agricultural land in within the 

studied territory, such as drought and fine 

texture [10]. 
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MATERIALS AND METHODS  

 

The land bonitation of the agricultural land 

was calculated on the basis of the calculation 

of the Bonitation Note, according to the 

quality indicators for the chernozem substrate 

type, after which the identification of the 

limiting factors of the agricultural production 

was made and the corresponding quality class 

was made [17]. 

The bonitation for arable land (BN) was 

calculated for agricultural crops, which are of 

the highest favorability in the Romanian 

Plain, based on bonitation indicators, 

according to "The Methodology of 

Performing Pedological Studies" [15]. 

For soil characterization, the Homogeneous 

Environment Territory (TEO), as defined by 

Teaci, [15] was followed by morphological, 

hydrophysical and chemical indicators such as 

texture, useful edafic volume, bulk density, 

total porosity, degree of galling, 

pseudogleization degree, salinity intensity, 

CaCO3 content, pH, saturation in bases (V%), 

humus content in Ap and up to 50 cm, 

respectively, average temperature and 

precipitation in the area. 

The 17 rural and environmental indicators 

have been included in the agricultural land, 

which in turn are characterized by a 

coefficient ranging from 1 to 0. These values 

vary depending on the intensity of the limiting 

factor, 1 = very favorable and 0 = unfavorable 

[18], [13], [14].  

For each indicator, for each crop, there are 

standard tables that include the respective 

coefficients (both for natural conditions and 

for potentiated conditions). 

The formula for evaluating the land mark for 

a particular crop is the following (1): 

BN = (X1 x X2 x X3 ...... x X17) x 100, where: 

X1 Ÿ X17 - the value of the coefficient of the 

eco-pedological index. 

For the calculation of the bonitation, I referred 

to the most important characteristics of the 

soil, namely: flooding; gleization; average 

annual precipitations; depth of phreatic water; 

humus; stagnogleyzation; pollution; 

salinization; useful edaphic volume; texture in 

Ap; slope; landslides; total porosity in 

restrictive horizon; total CaCO3; pH; average 

annual temperature and stagnant humidity 

excess [12]. 

The natural bonitation note is expressed in 

points, with values from 1 to 100 and is 

calculated on homogeneous ecological 

territory units (TEO) for the category of use 

existing at the time of cartography [11]. The 

bonitation score has classified the soils in 5 

quality classes: Class I between 81 and 100 

points; Class II between 61 and 80 points; 

Class III between 41 and 60 points; Class IV 

between 21 and 40 points; Class V between 0 

and 20 points [9]. 

For the arable land use category, the natural 

scoring grade was calculated as the arithmetic 

average of the 6 - crop - rating marks at the 

parcel level on an area of 670 ha, these being: 

FS - sunflower, SO -soybean, MF - peas - 

beans, PB - corn, OR - barley, GR - wheat, 

these being the predominant cultures in this 

area. 

 

RESULTS AND DISCUSSIONS 

 

Starting from the definition of complex soil 

data by Roman researcher, N. Florea, he 

defines the soil, as a structured, complex, 

polyphase, open and polyfunctional system 

and defines the soil "the product of the 

transformation of mineral and organic 

substances from the surface of the earth crust 

under the influence of environmental factors 

over a long time, characterized by a certain 

organization and morphology; it is the 

environment for the development of superior 

plants and the basis of living for animals and 

humans" [4]. 

On the other hand, the soils are considered 

natural bodies, consisting of mineral 

components and organic living organisms, 

interacting with physical attributes, chemical, 

biological and morphologically different from 

those of the parent material from which it 

formed. 

They contain four main constituents, which 

are in 3 phases of material aggregation: solid, 

liquid and gaseous [3]: 

- the mineral constituents of rocks (from 

basalt, granite to sandstone, sands or clay), 
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which constitute 45% of the soil Ăskeleton" 

[8] and the organic constituents with a 

biologic origin (biomass composed of about 

50% cellulose, lignin, amino acids, proteins, 

waxes and pigments) in a proportion of 5%; 

- the liquid components (water and solutions) 

in the proportion of 25%; 

- the air (gas and water vapor), which 

occupies 25% of the soil's mass. 

The components of soil liquid and gas are 

between 15% and 35%, depending on the soil 

moisture. These solid and liquid constituents 

are complementary and influence each other, 

providing the environment necessary for the 

development of plants and livestock in the soil 

[15]. 

The land taken into the study is chernozem on 

arable and is found in the Baragan Plain. 

Chernozems are soil specific to the plains, in 

the surveyed region they occupy 75.9% [1]. 

Territorial distribution and soil class is 

conditioned by the main rescue units and 

climatic conditions, and soil types and 

subtypes, especially for relief forms, riverine 

and groundwater or parental rocks [7].  

From the climatic point of view, the studied 

territory is a continental climate specific to the 

Baragan Plain. The summer is characterized 

by a dry and warm climate due to the 

influence of hot and dry continental air, and 

temperatures reach over 260C in July and 

reach more than 400C - 420C in August. 

The autumn is relatively dry, with very little 

rains and the winters are cold, with strong 

blizzards and late spring frosts, which have a 

destructive effect on the roots of the crop 

plants. 

The chernozem (SRTS-2012), is represented 

as a continuous east-west stripe strip parallel 

to the Danube where the processes of leaching 

and alteration are intense [5].  

The soil was developed on parental loess and 

loessoide deposits and the groundwater was 

more than 10 m deep. The well-developed 

grassy vegetation cover leaves a large amount 

of vegetal remains in the soil, rich in humic 

acids of the calciferous type. 

The soil profile is of the type, (Fig. 1): 

Am - Bt1 - Bt2 - BC ï Cca 

 
Fig. 1. Soil profile, chernozem, Calarasi area. 

Source: Own research. 

 

The superficial horizon is of  mollic type 

(Am), has a well developed glomerular 

structure and structural good condition, the 

texture is dusty argile clay, firm, plastic, 

adherent, moderately compact and without 

iluvial characters.  

Horizon B textural (Bt) is at a depth greater 

than 40 cm, gray-brown to very dark 

(10YR3/2) in the wet state, polyhedron 

structure, firm, plastic, is a iluvial the bottom 

with a high content of clay fine polyhedron 

structure and less compacted, is up to 100 cm 

thick. 

The horizon Cca, presents texture clay loam 

dust, dark yellowish brown (10YR4/5) in the 

wet state and starts at more than 130 cm and 

containing calcium carbonate (CaCO3). 

The texture is undifferentiated on the profile, 

medium to fine, the glomerular structure, and 

porosity and aerohydricity are good.  

The humus content is higher, reaching 4.5% 

in Am and high in the calcium mull type.  

The degree of saturation with bases (V%) is 

92.6 % and pH 7.9.  

Physical properties are characterized by 

medium porosity and permeability, increased 

microbiological activity and nutrient supply 

favorable to plant growth. 
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Table 1.  Field Unit Card, Chernozem 

Source: Own calculation. 

 

Table 2. Calculation sheet of the natural bonitation notes at TEO level - Chernozem 

Nr. 

crt. 

 

Indicatory and code 

 

 

Value 

TEO1 TEO2 TEO3 TEO4 TEO5 TEO6 

The coefficients for agricultural crops 

GR OR PB MF FS SO 

1. Annual mean of temperature, code 3 

C (0oC)  

11.28 1 1 1 1 1 1 

2. Annual mean of precipitations, code 

4 c, mm 

517 1 1 1 1 1 1 

3. Ggleyzation degree, code 14 Absence 

gleization 

1 1 1 1 1 1 

4. Pseudogleyzation degree W, code 15 poorly 

stagnated 

0.9 0.9 0.9 0.9 0.9 0.9 

5. Salinization and alkalinity S/A, code 

16 or 17 

no 

salinized 

1 1 1 1 1 1 

6. Texture (horizon A),  

code 23 

clay -

argil 

1 1 1 1 1 1 

7. Pollution, code 29  Absent 

pollution 

1 1 1 1 1 1 

8. Slope, code 33 (%)  3.2 1 1 1 1 1 1 

9. Landslides, code 38  absent 1 1 1 1 1 1 

10. Deep of ground water, code 39, m  8.3 0.8 0.8 0.8 0.8 0.8 0.8 
11. Flooding, code 40  absent 1 1 1 1 1 1 

12. Total porosity, code 44, %  69 1 1 1 1 1 1 

13. CaCO3 content, code 61, %  10.2 1 1 1 1 1 1 

14. Soil reaction, code 63  7.8 1 1 1 1 1 1 

15. Physiologically useful volume, code 

133, %  

82 1 1 1 1 1 1 

16. Humus, code 144 % 4.4 1 1 1 1 1 1 

17. Waterlogging , code 181  poor 1 1 1 1 1 1 

18. NATURAL BONITAGE NOTE  72 72 72 72 72 72 

Source: Own calculation 

Gr = Wheat; OR = Barley; PB = Corn; MF = Bean - peas FS = Sunflower; SO = Soybeans. 

 

Nr. 

crt. 

Soil characteristics UT 

Name Symbol 

1. Soil class cernisol - 

2. Soil type chernozem CZar 

3. Parent material groups (ind.21) loess - 

4. main relief form ind 2 plain C 

5. Slope, ind.33 3 IP01 

6. Flooding, ind.38 absence f00 

7. Texture (in horizon A) ind.23 loamy clay T 

8. Content in skeleton, ind.24 poor skeletal soil q1 

9. Physiologically useful volume, ind. 133 shallow d1 

10. Soil reaction (in horizon A) ind.63 7.9 pH071 

11. Humus content (in horizon A) ind.144 4.4  % 

12. Degree of gleization, ind.14 non gleization G0 

13. Degree of pseudo gleizing, ind.15 poor stagnogleizat W1 

14. Degree of salinization ind.16 Non-salinization S0 

15. Degree of alkalinity, ind.17 Non-sodicity A0 

16. Deep of ground water, ind. 39 small Q4 

17. Waterlogging, ind.40 absence I0 
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Land Unit (UT) characterization based on 

Bonitation Indicators. 

The characters of the horizons described 

above are diagnostic characters for the 

Bonitation Note and are appreciated as a 

whole.  

They are characterized in terms of soil 

conditions, topography and drainage as per 

Table 1. 

Indicators used (either directly or indirectly) 

for natural bonitation and the analysis of 

restrictive factors are presented in Table 2 and 

have the following values, which in the case 

of chernozem substrate are identical for all 

cultures: 

 

Bonitation indicator calculation: 

BN = (1 x 1 x 0.9 x 1 x 1 x 1 x 1 x 1 x 1 x 1 x 

1 x 0.8x 1 x 1 x 1 x 1 x) x 100              

BN = 72 points, 

(identical for all crops) 

 

The average bonitation note for arable grade 

in the 6 cultures studied on a clay subtype 

chernozem is 72 points and is calculated from 

the average of crops: wheat, barley, maize, 

sunflower, soybeans and bean - peas (this is 

cultivated more rare on the farm). 

The 72 bonitation points, obtained on the type 

of chernozem subtype soil type, fit these land 

into Class II quality.  

The production limitations on these lands are 

due to the depth of groundwater, which is at a 

deep depth, and in dry periods, water can not 

flow through capillarity to compensate for the 

water scarcity in the soil, to which the 

droughts during the year contributes greatly as 

well. 

 

CONCLUSIONS 

 

The 72 bonitation points, obtained from 

calculation the Bonitation Note, obtained on 

chernozem soil type, within these lands in the 

second grade of quality.Class II lands are of 

good quality, with soils that are in early 

stages, poor degradation processes 

(stagnogenization), lands with a small slope of 

up to 4%, which can be used for landscaping 

and drainage excess water, respectively 

increase of soil fertility. 

These lands could be classified as class I, but 

have the above mentioned limitations or 

degradations, such as stagnogenization and 

groundwater depth. 

The range of crops on these lands is very 

wide, ranging from wheat, corn, rapeseed and 

even sunflower oil that is well suited to this 

area, but there are limitations due to climatic 

conditions (dry climate and late spring frosts). 
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Abstract 

 

The aim of the paper is to analyse the dynamics of social mutations that took place in the rural area of the Danube 

Delta, in Tulcea County, which is part of the interest area of the project. Statistical indicators have been determined 

using the functions from Excel Program, such as: average, standard deviation, coefficient of variability, annual 

growth rate. Population in rural are of Tulcea County had a decreasing trend during the period 2012-2018 and 

reached in 2018 at 53.5% of population of the county. The coefficient of correlation between emigrants and 

population in rural areas of the county of Tulcea indicate a very good association between the two variables and 

determination coefficient R2 shows that 86.32% of the variation of resident rural population can be explained by 

linear relationship with the number of temporary emigrants. The population employed in agriculture, as the main 

activities of the rural area, decreased in the period 2008-2017 by almost 26%. Although the population occupied in 

agriculture is 10 times higher than in tourism, the upward dynamics of the tourism sector creates the premises for 

economic growth.  

 
Key words: population, rural, tourism, emigrants 

 

INTRODUCTION  

 

Tulcea County belongs to the Romanian 

South-East Development Region and on its 

surface there is one of the best preserved of 

the European Deltas - the Danube River 

Delta.  

Due to the physic-geographic conditions and 

the high water sprawl, the population is 

concentrated in rural settlements, located 

along the Danube, and the predominant 

activities are those related to fishing and 

agriculture [9]. 

The available statistical data indicate, overall, 

an unfavourable evolution of the social 

mutations in the rural area, at Tulcea county 

level. As we will see, these changes were 

based on both negative indicators on the 

natural increase of the population, which had 

only negative values during the studied 

period, but also the emigration of persons. 

 

MATERIALS AND METHODS  

 

Following statistical data from National 

Institute of Statistics and other sources 

mentioned in the study, various statistical 

indicators were calculated using the functions 

available in the Excel Program, such as: 

average, standard deviation, coefficient of 

variability, Pearson correlation coefficient, 

coefficient of determination, annual growth 

rate. 

The results obtained were illustrated 

graphically using the applications in Excel 

Program. 

 

RESULTS AND DISCUSSIONS 

 

According to sources of statistical 

information, the total resident population of 

Tulcea County decreased by 6.7% between 

2012 and 2018, reaching 197,754 persons. 

Population in rural areas of Tulcea County 

represented 53.3% of county's population in 

2012, and 53.5% in 2018, meaning that rural 

areas are prevailing in the county.  
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This followed the same downward trend (-

6.3%) between 2012 and 2018, reaching 

105,848 persons (Fig. 1). 
 

 
Fig. 1. Resident population in Tulcea  

Source: National Institute of Statistics (NIS) [6] 

 

Statistical indicators determined indicate the 

same variability of the population, both in 

county and in the rural parts of the county 

(Table 1). 

 
Table 1.Statistical indicators of resident population in 

Tulcea County 

Specification Average  
Standard 

deviation 

Coefficient of 

variability % 

Total  205,442.7 4,780.3 2.3 

Rural 109,730.3 2,560.1 2.3 

Source: Own calculations. 

 

From a local perspective, the knowledge of 

the resident population is important in 

planning and implementing policies for 

resource allocation, infrastructure 

development, strategic investment, building 

social units [7]. 

 

 
Fig. 2. Natural growth of population in Tulcea County 
Source: NIS [6]. 

 

The natural increase of population in Tulcea 

had only negative values, both overall and 

rural, and the tendency was generally 

downward, with the exception of the year 

2017, when the decline diminished (Fig. 2). 

Natural growth is a dimension of 

demographic and genealogical power of 

population [3]. 

With respect to average yearly growth rate of 

population at rural areas of Tulcea county 

level, this indicator is only negative in the 

period studied, between minus 0.8% and 

minus 1.6%, showing a continuous decrease 

of residents (Fig. 3). 

 

 
Fig. 3. Average annual growth rate of population at 

rural areas of Tulcea county level 
Source: Own calculations 

 

The correlation coefficient of 0.78 between 

the natural population growth and the total 

resident population in Tulcea county shows a 

very good association between the two 

variables and the coefficient of determination 

of 0.6057 shows that 60.57% of the gradient 

of resident population is due to direct relation 

with the native increase of the population 

(Fig. 4). 

 

 
Fig. 4. Relation between natural increase of population 

and resident population 
Source: Own calculations 
 


