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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 suppartd commi t ment on e mj
satisfaction of the Forestry Research Institute of Nigeria. Adteage sampling procedure was used to select 260
employees in the study organisation. Primary data were obtained on organisational support and commitment as
we l | as the job satisfaction of employees through th
score and regression analysis were used for data ana
(% = 4.6), commitment (% = 4.5) and employeesd job satisfaction (x = 5.1) was fair. Linear Regression further

showed that organi sational support (hb=0.398), af fec
commitment significantly increased job satisfactioA=(R204; p<0.01). The study concluded that organisational
support and commitment are important contributors i

organisation. It was recommended that the studied organisation should develop a responsivat dodp
normative administrative assertion management approaches through corporate trainings, collective organisational
capacity building programmes, well established organisational feedback mechanisms and systematic organisational
appraisal in the orgarsiation towards ensuring a better job satisfaction of its employees.

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

INTRODUCTION themselves in undertakings which keep them
close, giving them reverence from their
The sensation and opinion of the employeeemployer and this leads the organisation to
about the state to which their involvement issuccess [1]. In other words, organisational
appreciéed and recognized by their institution support is of ostensible impance for
as well as how it attends to their wellbeing isemployees and considered by them as a
termed organisational support [18] and thiscritical issue which improves their job
has developed much concern for quite somegatisfaction and organisational commitment
period [6]. Similarlyi. it is the workerso p
of view vis“-vis the notch to wiih the According to [27], they described
establishment is apprehensive for their well organisational commitment as the receipt,
being bearing in mind its hard work for it consciousness and admiration of the
[32]. Employees put more vigor when there iscontrdling canons with the goals and
a indication that all efforts will be held and be objectives of the organisation and the
rewarded by the institution. In this sense, theaeadiness to work with higher assignation
work tactics and &havior of employees are with organisational affiliation. These are
much affected by various laid down policies measured as the critical modules of corporate
and programs which in the end leads to usefubbligation. This is recognized as an inspiring
organisational results [33]. Through this, upshotof supervisory purposes and features
employees rely on that the organisation[35] affirming a promise concerning the
contemplates through their effort in the organisation and the employee [34].
achievement of @anisational goals.
Therefore, employees always involve
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Notably, many researchers' established that tBorestry Research Institute of Nigeria

determine job satisfaction, remuneratione mpl oyeesd job satisfactd.i

guidelines, working settings and The easuing hypotheses were verified in the
administrative surroufings are main and alternate form.

significant contributors [7; 8; 9; 10; 21 and Hox:Organisational  support  significantly
22]. These structures are believed to be influences Forestry Research Institute of
interlaced even though satisfaction with one Ni geri a empl oyeesd |
feature does not ratify the fulfilment with all Ho2Organisational commitment significantly
the other aspects. They proposed that through influences Forestry Research Insgtubf
the relatimship with persons, for example, Ni geri a empl oyeesod |
their close managers and supervisors in

relation with the working environment, MATERIALS AND METHODS

employees’ can institute the level of

contentment amongst them and this couldCrosssectional primary data was collected at
increase the chances of remaining with thghe Forestry Research Institute of Nigeria
organisation [30]. using the structured questionnaire with closed
Noretheless, a better relationship withand operended questions. Five work
supervisors are linked with the specific joblocations out offifteen work locations were
satisfaction which has an nonstop bearingselected using simple random sampling after
over employee set on to stay with or quit.which stratified sampling procedure was used
Each time an employee feels discontent withn selecting employees by their position
his/her job, then there are extreme likelileo (management, senior and junior) from the list
of that employee to quit or leave [1 and 29]. of employees provided which served as the
It is however of note that organisational sample fame. A set of 226 questionnaire were
activities can impact significantly on job retrieved out of a set of 260 questionnaire
satisfaction, organisational support andadministered (constituting about 13% of the
commitment in the organisation. In many sample frame and about 87% of the sample
developing countries, particularly in Sub size). These retrieved set of questionnaire was
Saharan Africa, this information is often further used in the later investigation.

lacked, making planning a challenging This research intrument used statements
workout and task. There is a dearth ofadopted from previous studies. Respondents
information at present on organisationalwere asked to specify on gpoint Likerttype
activities of the Forestry Research Institute ofscale the magnitude to which they agreed with
Nigeria since the beginning, which has madghe comments. A few statements were
operational design a tough duty and drivernegatively worded and later reveiseored to
mediations unsuccessful. It is however ofcheck response bias.-ittm organisational
importance to carryout a study of this nature ifsupport scale was used to measure
the improvement and the objectives of theorganisational support. This was adapted from
organisation are to be attained. the scale of [13]. 3dtem organisational
The following specific objectives were commitment scale was used to measure
consideredto achieve the broad objective of organisational commitment. This was adapted
the study which examined the effect offrom the Organisational ~Commitment
organisational support and commitment onQuestionnaire (OCQ) [3 and 17].-itém job

ob

ob

empl oyeeso job s at i satisfactian iseale was wsed tp dgneasuset joby

Research Institute of Nigeria. These specificsatisfaction. This was adapted from the study
objectives are to: of [5 and 16]. Mean score and regression
(lexamine the levels of Forestry &march analysis were further used to analyse the data
Institute of Nigeria employees organisationalcollected

support, commitment and job satisfaction; The linear regression equation is as shown
(i)determine the effect of organisational below:

support and organisational commitment on the
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Model 1 commitment wasx.= 4.7. This implied that
Y = a+fm+ 0 ..eq. 1 strong positive emotional ties are created a
Model 2 the employee develop with the organisation
Y = arD+dD+E+O primarily. tlerapgh p@sitive work experiences.
where: This outcome is consistemtith the findings
Y = Job Satisfaction of [26]. The organisational continuance
A = Organisational Support commitment wasx_= 4.7. This findhg is
B = Organisational Commitment buttressed by [28]. The organisational

C = Affective Organisational Commitment normative commitment wax._= 4.5. This
D = Continuance Organisational Commitmentfinding is constant with the discoveries of [4;

E = Namative Organisational Commitment 23 and 25]. However, 't he
b = Coefficient (i = job , sdtisfa&cwon .wask)= 5.2 while the
a = Constant empl oyeesd extrinsgEc | ol
O = Error term 5.1. In all, the employee job saastion wa._

= 5.1. This implied tha
RESULTS AND DISCUSSIONS resilient optimistic emotional reactions to

their job [1].
On the basis of the methodology presentedeffect of organisational support and
above, t he |l evel s commi t mestpoonmeamplooy e e s ¢
organisational support, commitment and jobThe linear equations presented below
satisfaction isas presented in Table 1 below. explained the regressio results of the
The result from the table showed that level ofinfluence of organisational support and
empl oyeesd agreement oirgawearsyatiimmpart a&mtmmin meh
administrative decision in addition to in the satisfaction.
mechanism of organisational support,Model 1
commitment and job satisfaction of Y=3.004"+0.4188"+0. 043 B+ O
employees. R-Square value = 0.176; F value = 23.742

Note:™ = oodU" = ofs)'= olo1)
Table 1. Employeeso | evelThe redult oiViatel lirevedledaatthereswasp or t

commitment and job satisfaction m— a significant effect of organisational support
Variable Mean | agreement on job satisfaction. The equation showed that
Organisational Support as | Soermet the organisational support coefficient value
Affective Commiment was 0.418. The implication of this is that for
Organisational | Continuance Commitmen Somewhat every additional one percent in orgatienal
; 4.5
O e haree support, it is expected that job satisfaction of
n=dd employees Would_ increase by an average of
(Motivator Factor) 41.8%. A related finding was supported by the
Job Satisfaction 2o 5.1 | Somermat results of previous studies which had shown
(Hygiene Facton that organisational support was significantly
Source: Field Survey, 2018 and positively connded with levels of job

satisfaction. Also, a high status of
From the reskt of the table above, the grganisational support gave rise to a greater
organisational support was_= 4.6. This |evel of job satisfaction [2].
implied that the organisation as contributedryrthermore, Model 2 consisted of the
and cared about employees weatling and organisational support and the thdmmains
aspirations. This result was supported by theyf commitment developed by [24] wdfhi
findings of [12 and 14]. The organisational syggested that organisational commitment is
commitment vas x.= 4.5. This Implled that experienced by the emp|0yee as three
employees are devoted and dedicated to theijmultaneous convictions including affective,
organisation. This result is sustained by thezormative and continuance organisational
findings of [31]. The organisational affective commitment. The linear combination of these
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four independent variables was relatedhie s uppor t and commitment
job satisfaction which is the dependentsatisfaction in a welstructured organisation.
variable. The regression result is presentedfrom the result of the investigation, the

beneath: disooveries delivered the experiential aid that
Model 2 organisational  support, affective and
Y=2.384" +0.398A™ +0.108C+0.1200°-0 . 0 3 8 Egoftinuance  organisational ~ commitment
R Square value = 0.204; F value = 1415 would significantly influence job satisfaction

Note:™ = oo = of)'= oloJ positvely. This have thus paid to report the

The result of Model 2 showed that organisational support and commitment sway
organisational  support, affective andon job satisfaction of employees in a
continuance organisational commitment had &haracterized institution. Besides, this
significant effect on job satisfaction. The indication will be of distinct help in the
equation showed that the coefficient ofworkers package mediation schemes and its
organisational support is 0.398. The inference:xecution in the studied organisation.

of this is that for evey additional one percent Centered on the answers of this study, the
in organisational support, it is expected thatresulting ecommendations were made to
employeesd job satisfessgd ia® nmpwed ladd enhahde@ dob e
an average of 39.8%. This agrees with [33]satisfaction of employees in the organisation.
However, the coefficient of organisational (ij)For the reason that employees play a vital
support is 0.108. This implied that for every role in the continuous quality improvement of
addel one percent in affective organisationala structure, the organisation should understand

by

commi t ment, it i s e Xxtifeedidreditddyntniiod tthat el Ppbshivelg € s 0

job satisfaction would increase by an averagencrease its employees' job satisfaction.
of 10.8%. Through well established organisational
These outcomes are in line with findingsfeedback mechanisms, this could be achieved.
reported by [1] that job satisfaction related (ii)The organisation should from time to time
most strongly to affectiveommitment.The  evaluate its organisational policies. Thidlw
findings is alsoattributed to the notion that also assist the organisation in enhancing its

each job satisfaction associatd emotional e mpl oyees 6 job satisfact

commi t ment rel ate taRainedattivoughi ans§stemati¢l erganisdt®nal
approacltowards their work. appraisal.

Furthermore, the coefficient for continuance(jii)The organisation should carry out fair
organisational commitment is 0.12 whic policies in resource allocation (such as
implied that employees' job satisfaction wouldsalaries, promotionspunishments, rewards
predictably increase by an average of 12% fotnd fringe benefits), decision making and the
every additional one percent of continuancesettings of organisational support among its
organisational commitment. employees.

A comparable result is supported by fallouts(iv)The organisation should develop an
of [19 and 20] which stated that increasel j responsive, blueprint and normative
satisfaction related intensely to betteradministrative assertion management
continuance commitment. approaches which areasics for forecasting
In the effort of predicting the humanj mper ati ve empl oyees®é
behaviour in organisations, the-SRjuare satisfaction. This could be accomplished
values of the models were found to be lessethrough collective organisational capacity
than 50%. The reason is because individualguilding programmes.
are essentially cimgeable than machines [15]. (v)The relationship between the managers,
supervisors and their subordinates in the
CONCLUSIONS organisation should be improved upon as this
will boost the commitment of the organisation
This study had added to research bytowards its employees thereby increasing their
understanding the effect of organisationaliob satisfaction. This could be realized
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Abstract

The purpose of this study is to examine and deter min

waiting for service. This study proposes that there is a significa e f f e c t of guest sd per ce
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 1&ikitiAdbgeria 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#’-vi s t heir perception (b=0.677) and experi et

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

INTRODUCTION satisfaction with theervice provider, and thus
give customers a negative experience.

An annoying experience for many guests isConversely, the waiting experience could be
waiting for a service which may negatiye positive when managed well [4] through
affect the guestsd demand shifingiwhich$ouldabk achi¢ved byh a t
service provider [12]. Nonetheless, once thecustomers wait for an activity but not wait in
guests experience such long waiting for theine. Through thé, guests can enjoy other
service, their perceptions about thatactivities and then come back to the reserved
experience with the provider might be activity at a specific time to enter. On the
affected due to the quality of waiting and other hand, guest satisfaction is significant for
sevice [3]. By these facts, the effect makesa positive service assessment. When
the service provider lose both guests andustomers are happy, the service quality will

revenue. be highy rated. However, [12] believed that
However, [1] stated that many businessesvhen guests feel they wait for too long for a
assumed t hat e n h a rservice, dhe overall sséndce eyuakityd will be

experiences will reflect positively on the considered/rated less than satisfactory. Even if

status of the hotels by focusing more dilyec the service quality is impressive, a long wait

on creating enjoyable staying experience fowill affect the final outcome fo the

guests. This, therefore, sets in increasingxperience.

competition among hotels seeking to attractTherefore, enhancing the guest experience is

new guests as permanent customers. Besidese main challenge for many businesses. In

an essential factor that controls the success ahe hospitality industry, businesses seek to

these hospitality businsss is the quality of enhanc e guest so exper.i

guestsd experiences davietyl fg servicesv ioffe@d | sech wasi t i |

times which could also be a major personalizing and customizingStill, those

disadvantage. The price is indefinite whenservices are timdependent.

customers lose trust in a hospitality provider.When guests are not served in an acceptable

A long waiting ti me anmoont lofu énffec ehe evaluatioh oomeahe s O
experience could be negatively influenced and
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directly affecting (gQuiepdesdDer miatd sft et i oinf. e C
However, many studies suggested thaperception, experience and satisfaction of
contrd | i ng guestsod per watmgforeenvee. can al l evi at e

the negative impact of the service delay.Based on the objectives of the study, the

l nducing guestso6 per dodowing hgpotsesea weceuestedf he ser vi c
provider might influence the wait positively Hoz: There is a significar
[7]. Likewise, waiting during the experience perception on their satisfaction of waiting for

could be positive or negative, thus, hotel services.

understandi ng guest s &ox preerecie asignificamts effegtr of hotelr i t i c
in creating an unforgettable experience. guestsbo experience on t
Guest satisfaction is a major concern forwaiting for hotel services.

service providers and waiting for service

might decrease guest satisfaction about theiMATERIALS AND METHODS

experience [11]. Service promises Hhtigoe

broken when guests reserve a time and thefitudy area

have to wait [8]. Therefore, many service The study took place in Adgkiti, the capital
providers attempt t o city pfIEkt Stpie.eThe c#yois lagatad withimg t i
with activities to make their waiting times the North Western paitf the BeninOwena

enjoyable. Studies revealed that occupied tim&iver Basin development Area. The
increases positive wait ssssments and population of the region was put at 245,661

reduces perceived boredom. Guests who areith a density of 310 persons per square

joining an activity during the wait experience kilometers [10]. AdeEkiti, an ancient city in

},.

tend to be more satisfied and less bored [9[Ni geri a i s | ocated betwee
Though, [2] and [11] stated that commonly7 U4 1a North of the Equat
offered activities might be boring or routine 1 1 q and 5U 61aq East of

for guests. [5] cotucted a study about the Meridian, the history of Addckiti dates bak
waiting experience which they attempted toto a period before the advent of Ewi dynasty

l ink the actual | e n gin h310AAD. It grewi ta a tawg of rgpute abguti e s t s
time styles (general attitude toward time) to7 00 years ago when the 0
the way they experience the waiting time.c al | e d t he OEl ewi 0 j oir

When waiting times become longer, guestsadventure instituted by several children of
become passaly impatient and less satisfied Oduduwa (from lleife) to find their own

as they observe the service. Even if theerritories [6]. It became the headquarters of
service were perfect, they might not observeghe EKkiti Divisional Council in 1916 and rose
that because of the long waiting. Thereforeto the status of a state capital on October 1,
the duration of wait plays an important role in1996. It has a total population of 157,519
determining the quality of service [1]. people going by the 1991 population census,
The general objective of the study is to and 308,656 people, acdang to the 2006
examine the effect ofHousingtamd pogulatos tcensus. phéth ¢the pt i o
experience and satisfaction of waiting forupsurge in the urbanization trend in the
service in AdeEkiti, Ekiti State, Nigeria. region, the estimated population of the city
In order to achieve the general objective, thecould be put around 600,000 people.

following specific objectives would & Geologically, AdeEkiti lies entirely within

considered: To the preCambrian Basement Congx rock
(iprofile the personal characteristics of hotelgroup, which underlies much of Nigeria. It
g u e s t s &kitii Bkiti Atdt@, Nigeria. falls within Koppends 0A¢
(ii)examine hot el theu apicas avet chmate.c dhet ¢ity ns,
experience and satisfaction of waiting forstrategically located in Ekiti land at the
service. convergence of major roads forming a radial

pattern.
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Educationally, AdeEkiti is at the forefront. It a 5poi nt Likert ranging
has about 14 public secondary schoolsanddi sagr ee = 16 t o 6str
notable tertiary institutions which are locatedHowever, based on [1], these items were
in the city to give qualitative education to the further analyzed and then categorised into
people. four typesof data: room division (front desk
Economically, AdeEkiti is undergoing a office and lodging/accommodation), food and
tremendous transformation. The commerciabeverage (breakfast, lunch and dinner),
banks located in the city boost commercialgeneral services (parking facility, laundry
activities. Hotels and Rest Houses are locatedoom decor, security and gym facility/health
strategically in the city which offers recreationcare  services) and  other  services
and tourism opportunities to people. As a(WiFi/Internd, location, newspaper, TV
result of economic, social and political channels, outdoor sitting and communication
transformation that is taking gte in Ade  skills of workers).

Ekiti in recent times, the city continues to Data Analysis

witness physical expansion in terms ofThe data was analysed using the IBM
buildings, transportation network (roads) Statistical Package for Social Sciences version
duplication of market places, social activities,23. In the data, there were no missing values
religious activities and economic activities. detected and observélat variables were not
The transportation syste of the city is distributed normally. Thus, the Ilinear
operating at a below average level. regression analysis determined the
Sampling and Data Collection relationship between a dependent variable and
The guest sample was selected in seven (@ group of independent variables. It estimates
hotels within AdeEkiti. The reason for the coefficients of the linear equation,
choosing a wide range of hotals different  involving one or morendependent variables
destinationswas to achieve a reliable and that best predict the value of the dependent
valid research sample of guests whosevariable. The importance of regression
responses represent an overall picture oénalysis to this study is to predict the hotel
perception, experience and satisfaction oguest s o satisfaction 0 1
waiting for hotel services in the study area.service using their experience and perception
The sample consisted of hotels guests, botbf waiting for lotel service. The linear
male and female, above the age of 18. A totategression equation is represented in the
of 245 selfadministered questionnaire were explicit form thus:

distributed to guests who lodged in the hotels.

This was collected immediately after Y =a+ hXi1+X2+e ..Eq. 1
completion. The sample size was limited to a

qguota of 35 respondents per hotel. Through avhere:

simple random sample selection tecjug, Y = Guestsod satisfactio
each hotel guest had an equal chance of beingervice
selected for an interview. X1i= GuestsdO perception o

Questionnaire Development and Measures  service

The questions were mainly prepared on X2=Guest sd experience of
scal es. These ar e h cdrvice guestsb perception
experience and satisfaction of waiting forbi = Coefficient

service. Forthat reason, to start with, 5 a= Constant

guestions were included in the questionnaires = Error term or stochastic disturbance.

to determine the demographic profile of

respondents. Demographic information wasRESULTS AND DISCUSSIONS

sought through closended questions. Hotel

guestsod perception, ernmographies ofthe respondents at i sf act
of waiting for service scales were measuredlTable 1 examined the demographics of the
through an eighteen (18) items respectively omespondents. It was observed the majority
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(68.98%) were males while the femalesTable 2. Perception, experience and satisfaction of
constituted 31.02%, although most of therespondentswaiting for hotel services.

. Hotel services Perception | Experience | Satisfaction
respondents were  married  (62.04%). Front desk office 586 o1 2.9
However, 85.31% of the respondents were Lodging/ 3.96 411 415
Accommodation ) ) )
educational status of the respondents i§Lunch 2.92 4.50 4.17
considered,tihas been observed that 59.18%q-2nner 247 369 a.42
! ’ Parking facility 3.68 3.68 4.66
of the respondents was graduated fromiLaundry r 4.16 4.17 4.09
Polytechnic/University. In terms of the [Seculy 3.10 3.43 4.41
.. . Gym facility/Health 2.01 4.24 467
purpose of visiting of respondents in the study care services : : :
area, it was observed that majority of thel Wifi/internet 3.84 4.03 4.16
0 . Location 4.18 4.30 4.53
respondents were on tour (33.47%), holiday Newspaper 391 377 2192
(23.67%) andusiness (21.22%). Television channels 4.04 4.33 4.43
Outdoor sitting 3.27 4.16 4.50
. Workers
Table 1. Demographics of the respondents Communication 4.72 387 4.55
Variable Frequency Percentage skills
187 25 58 23.67 Source: Field Survey, 2018.
Age 2671 35 79 32.24
(Years) 36i 45 72 29.39 _ _ _ _
O 46 36 14.69 Perception, experience and satisfaction of
Sex Male 169 68.98 dent iti f t . hotel
Female 76 31.02 respondents waiting for categories hote
Marital ~ Not Married 152 62.04 services.
Status Married 93 37.96 ; ;
Secondary School 10 408 Table 3_ presents the perception, experience
National Diploma 54 22.04 and satisfaction of respondents waiting for
Education g:gma National 7, 28.98 categories hotel services.
University Degree 74 30.20 The respndents have a higher perception
Egﬁgga““me > e (M=3.88) and experience (M=4.08) of other
Purpose  Conference 37 15.10 services such asWiFi/Internet, location,
of Business 52 21.22 it
Visiting  Family and Friends 6 pos newspaper, TV channels, outdoor .S|tt|ng'and
Tour group 82 33.47 communication skills of workers while having
Spurce: Field Survey, 2018. a higher experience ofood and beverage

Perception, experience and satisfaction of (M=4.52)such as breakfast, lunch and dinner.

respondents waiting for hotel s_erwces . Table 3. Perception, experience and satisfaction of
Table 2 presents the perception, experiencgespondents waiting for categories hotel services.

and satlsfactlon of respondents waiting for| H((J:t:tlesg?)rr\i/iecses Perception | Experience | Satisfaction

hotel services. . ) Food and Beverage 3.56 4.01 4.52

The respondents have high perception of room Diision 3.00 3.94 4.43

workers communication skills (M=4.72), | General Services 3.74 3.88 4.46

| ocati on (M=4.18), [Otagrgepyicep r v 388 gl o APS @&l g
_ .. _ Grand Mean 3.54 3.98 4.48

(M—4.16)_,_ television channels_ (M=4.04h@ 5 e Field Survey, 2018,

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

The respondents have a high experience ogf f f e c t of Hot el Guestso

lunch (M=4.5), television channels (M=4.33), Experience on Satisfaction of Waiting for
location (M=4.3), gym facility/health care service

services (M=4.24), tha lineall eguation’ eRpfaifed tib§PesSoh
(M=4.17) and outdoor sitting (M=4.16). r es ul t s of t he effect

However, newspaper (M=4.92), front deskexperience and perception on the satisfaction
office (M=4.9), breakfast (M=4.69), gym of waiting for service.
facility/health care services (M=4.67) and The regression results are presented below:
parking facility (M=4.66). Y =7.238 +0.677X" +0.253%" + e
(1.619) (3.564)  (8.978)
R Squarevalue = 0.792; F value = 140.935
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Note: * * * om); (U higher than thir perception and experience of
Figures in parenthesis areatios. waiting for hotel services while their

The result in the model above showed thaexperiencewas higher than their perception

there was a significant relationship betweenThis leads to the fact that theotel guests

guests’ satisfaction (Y) wisvis their were much satisfied despite their level of
experience (X and perception (¥ of perception and experiencewéiting for hotel

waiting for service respectively. sei ces in the studied ar
The results reveal ed pdarcemidn ang expesignce Gignificanthchaye i o r
a critical factor influencing guests' satisfactionpositive influence on their satisfaction of

of waiting for service. Interestingly, the waiting for hotel services.

coefficient and -statistics indicated that In all, this study had addressed and made
guestsb percepti on cdntakmtions ¢ researthaoh theseffectofehbtdl y
significant positive relatioship on guests' gue st s 0 perception and €
satisfaction. The slope value of 0.677 meansatisfaction of waiting for hotel services. This
that for a wunit c¢ han gnbormation vglilbe of gread asgistance mhe i o n
the average, the probability of havingdesign of tourism and hospitality service
enhanced guests' satisfaction of waiting fopr ovi der s 0 Programmmes g i e s
service would increase by 67.7 percent. interventions and its implementation in the
Furthermore, the equah shows that the studied area. By these, the desigstdtegies
coefficient for guesdand 6 pegagmeesi e iwil e mirsmized . 2 5
The implication of this is that for every the waiting time and engage customers in
addi tional one per c e mifferentractigtiese & the @roperky poe makee n ¢ e
is expected that guests' satisfaction wouldheir waiting experience pleasuralidecause
increase by an average of 23.3%. several factors such as the type of service,

The RSquare is the proption of variance in  quality of service and the capacity of the

the dependent var i ab lloeatiof glay arsimmombant soketinithe fdelagst i o n
waiting for service) which can be predictedBased on the findings of this study, the
from t he i ndepende n followingaeacommbnidagians aré rgadectevardsd
perception and experience of waiting forensuring betterh ot e | guestso P
service). This value indicates that 79.2% ofexperience and satisfaction of waiting for

the varianceinge st s0 s at i sf aentice onthe cstudiedv areat af togrism and

for service can be predicted from the variableshospitality.

guestsod percepti on a (i)Hrefegerces of ipaemt@leguestf showld bet i n

for service. scaled and identified. Through the scaling and
i denti ficati on of gues:
CONCLUSIONS hotels will lessen the waiting for services and

deliver a high gality of services to meet their
The perception, experience and satisfactiorpositive perceptions, better experiences and
measures in the studied tourism andgreat expectations.
hospitality service proders involve various (ii\The hotel should improve their services in
aspect that helps them in determining theerms of speed, performance, and quality. By
quality of services they render to theirimproving their services, the rate gfue st s 6
consumers. Based on thibe study concluded satisfaction will icrease and positive

that the majority of the hotel guests were perceptions, better experiences and great
tourists, males, married and were between thexpectations will be met.

ages of 18 45 years. They are also graduatesyiii) The hotels should improve thejuality of

from either the Polytechnic or a University. servicesthrough collective capacity building
However, guests have a higlperception, and training programmes of employees to
experience and satisfaction levels of waitingenhance their performance, efficey and

for hotel services. Nevertheless, the ef f ecti veness towards i

satisfaction level of the hotel guests waspositive perceptions, better experiences,
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higher satisfaction and great expectations of9]McGuire, K. A., Kimes, S. E., Lynn, M., Pullman,

As it is in almost all studies, there are somqt\tl'gn:;;?gﬁrzﬁg'; o viatiaes Journal-of Service

limitations in this stug too. First, all data [1ojNational Population @mmission (NPC), 1991,
were International Migration Statistics, Annual Summary,
obtained from a single destination (Ado JanuaryDecember 1991. N

Ekiti). This means that the results may not bd11lPruyn, A., Smidts, A., 1998, Effects of waiting on

. . . the satisfaction with the service: Beyond objective time
generallzed i.e. the sample consisted of a tthEeasures, International Journal of Research in

of 245 respondents only. The secondyarketing, 15(4), 321334

limitation was related to the sample selection]12]Taylor, S., 1994, Waiting for service: The
This regarch only includes hotels in Gty relationship between delays and evaluations of service,
which offers recreation and tourism Journal of Marketing, 58(2), 56.

opportunities to people Therefore, future

studiesshould focus on different locations and

other tourism sites with a wider range of

hotels. This would be helpful in validatitige

findings of this research.
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Abstract

This study investigates the energy sumption 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 soylredngtion 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 Ge&q, 1,949.13 kg C&eq and 1,523.22 kg G&&q per hectares, respectively.

Key words corn, cotton, soybean, tdizer, energy, emission

INTRODUCTION nutrients to the soil rodirectly to the plant.
Fertilization has two main purposes:
In order to increase agricultural production,1)Enriching the soil with plant nutrients
soil should be cultivated, planted, irrigated2)improving the physical and biological
and diseases and pests should be foughproperties of soils, providing a better
Along with all these processes, measuregievelopment environment for the plant to be
should be taken to increase plant itisin and  grown.
production. Plants, like humans and animalspue to the fact thait is no longer possible to
have to feed for their growth. Plants take aincrease agricultural areas and the
large part of their nutrients from the soil with diversification of the needs of the population
their roots. If there is not enough nutrients inincreases, it is necessary to take effective and
the soil to meet the needs of the grown plantswyidespread measures to ensure that more
plant nutrents should be given to the soil. If products are taken from the unit area. In order
nutrients are not supplied to the soil,to meet the food needs of the world's
production decreases after a while due to th@opulation, it requires the use of more inputs
lack of nutrients. The plant needs to be fed ino obtain more efficiency from the unit area.
order to get sufficient and quality products. Inin all branches of agriculture, high quality
plant production, organic and in@gc seed, mechanization, plant breeding, as well
sources are used to achieve the intended yielgls effective protection measures, irrigatio
and quality. and rainfalldependent fertilization is
In order to achieve the intended yield andnecessary. Vegetable products increased with
quality in plant production, fertilization is the fertilizer application also form the basis of
application of organic or inorganic livestock and agriculturbased industry.
compounds containing one or more plantAccording to the researches, the effect of
fertilizer on the amount of product tbe
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obtained in agricultural inputs is determinedfrom the energy equivalents of all inputs used
as 5060% in developing countries. in fertilizer production processes. In other
Fertilizers, which have a share of-18% in  words, the energy costs of chemical fertilizers
agricultural product costs, can increase theiare directly related to the techniques used in
product yields by more than 50% alone.the production b these fertilizers. Due to
Therefore, as the nutrients presenthe soil technological developments, the amount of
do not always meet the needs of the plantenergy used in the production of chemical
agricultural soils should be enriched with thefertilizers has decreased significantly in recent
missing nutrients (Ozturk, 201[)]. years.

This study investigates the energyGreenhouse gas emissions in chemical
consumption and greenhouse gas emissionfertilizer production

from fertilizer use for corn, cotton and The increase in greenhousasgemissions in

soybean production in Turkey. the atmosphere increases the importance of
Energy consumption in chemical fertilizer CO;, N2O and CH emissions released by
production agricultural practices. These gases are

Fertilizer production is an energy intensivereleased either directly during agricultural
sector. Approximately 15% of the total energyoperations or indirectly during the production
consumed in the industrial sector is consume@nd transport of necessaigputs such as
in the fertilizer production sector (€en, pesticides and chemical fertilizers. Too much
2006) [1]. Different energy sources, mainly energy is consumed in the production of
hydrocarbons, are wused for fertilizer chemical fertilizers. Therefore, too much
production, fuel and nitrogen are used forgreenhouse gas (GHG) emissions occur.
ammonia production. Intermediate productsApproximately 1.2% of the world's energy
are used in compound fertilizer productionconsumption is used for chemicédrtilizer
(Mudahar and Hignett, 19873]. production. Therefore, approximately 1.2% of
Energy consumption in chemical fertilizer the total GHG emissions occur as a result of
production is examined in two ways aschemical fertilizer production. Release factors
specific energy consumption and total energyare an important tool for the life cycle analysis
consumption. Specific energy consumption isof agricultural production system$vpod ve
defined as the amount of energy used fronCowie, 2004)6].

fuel, heat, electrical or mechanical energyDuring the life cycle of chemical fertilizers,
types toproduce a unit of product (fertilizer) GHG emissions may be released during the
(Ramirez and Worrell, 20065]. extraction, transport and processing of raw
Total energy consumption is defined as thematerials. Emissions  from  fertilizer
amount of energy for all processes, includingapplication to the field are not considered
the amount of energy consumed to producdiere. Significant GHG emissions from
raw materials in a given production processfertilizer production are C N20 and CH.
Total erergy consumption can also be definedEmission factors are expressed as 2CO
as a simple life cycle analysis focused onequivalent (g C@e/kg fertilizer) per unit
energy use in fertilizer production. For mass of fertilizer.

example, specific energy consumption forAmmonia (NH) is the primary input for a
ammonium nitrate is the amount of heat, fuelsignificant proportion of nitrogenous fertilizer
and electricity used to produce 1 ton ofproduction in the wdd. In GHG emissions
ammoniumnitrate from ammonium and nitric for nitrogenous fertilizer production, 2
acid, while total energy consumption includesemissions resulting from the production of
amounts of energy from the types of COzand nitric acid from ammonia production
electricity, heat and fuel used to produceplay an important role. Ammonia synthesis is
ammonium and nitric acid Ramirez and a process with high energy consumption.
Worrell, 200§ [5]. Today, in the stearonfiguration process for
The energy equivalent of chemical ferérs fertilizer production, approximately 256 GJ
used in agricultural production is calculatedof energy is consumed per tonne of ammonia
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produced. The main energy source forTable 3. The Application Rate And Times Of
ammonia synthesis is natural gas. ThepCQFertilizers For Cotton

. Crop Cotton
produced by the consumpiion of natural gas ¢ Application time | Before sowing | After sowing
Othe_r hydrocarbes to  meet t_he €Nergy | rertilizers Application rate (kg/ha)
requirements of the process is the mosStammonium nitrate 181.25
important greenhouse gas produced byNPK 151515 287.5
ammonia productionWood ve Cowie, 2004) |Urea 181.25
[6]. Source: Own research results.

U_rea ConStltUtes_ apprOX|ma.ter. half of theTabIe 4. The Application Rate And Times Of
nitrogenous fertilizer production in the world. Fertilizers For Soybean

Urea synthesis is Bad on the principle of |Crop Soybean

combining ammonia and carbon dioxide ataypjication time Before After

high pressure to form ammonium carbonate.F i Asovl‘f'”%_ tsol‘:‘";‘r?

As a result of urea production, @ released | o 1288 pplication rate (kg/ha)
. . . . Ammonium nitrate 135.83

during ammonia synthesisMood ve Cowie, Ammonium phosphates  201.66

2004)[6]. Urea 135.83

The main greenhouse gas released byource: Own research results.

phosphorus féilizer production is C@ CQO;

is released as a result of consuming fossiln corn and cotton production 403.33 kg NPK
fuels as an energy source for variousis applied before planting per hectare, 238.33
production processes related to the productiokg AN and 238.33 kg urea after planting. In
of phosphorus fertilizers. The net emissionsoybean production 201.66 kg DAP before
values from phosphorus fertilizer productionplanting per hectare, 135.83 kg AN and
can bedetermined depending on the sulphuric135.83 kg urea after planting are applied.

acid production method. Energy input of fertilizer consumption
The amount of energy consumed related to
MATERIALS AND METHODS fertilizer using in unit production area (ha) for

crop cultivation is calculated depending on the
The main characteristics of the fertilizers usedapplication rate of fertilizer useand energy
in corn, cotton and soybean production inconsumption per kg product for fertilizer

Turkey are given in Table 1. production on site, as it can be seen down
below:
Table 1. Application Rate and Times of Ferslig for 3
Crops in Turkey Ef=Ms3PEf¢ééeéécééeéé(1)
- Chemical Contents
Fertilizers

— (%) where:
Ammonium nitrate (AN) 335N Er = Fertilizer energy consumption (MJ/ha),
Ammonium phosphates (DAP) |18 N, 46 BOs M: = Application rate of fertilizer (kg/ha) and
BPK 151515 ig’\’tl15505'15’<20 PE = Productiom energy of fertilizer (MJ/kg).

rea

Source: Own research results. .
Calculation methodology used for carbon

dioxide emissions

The following equation outlines the
recommended approach to calculating total
Table 2. The Application Rate And Times Of GHG emissions based on fertilizer use.

Fertilizers For Corn

The application rate and times of fertilizers
for crops in Turkey are given in Table42

GHG=M(3ECE; 6 6 6 6 6666 ( 2)

Crop Corn

Application time Before sowing | After sowing

Fertilizers Application rate (kg/ha) where:

Ammonium nitrate 238.33 GHG = Total CQ-eq emission per area (kgg&@g/ha)
NPK 151515 403.33 M: = Application rate of fertilizer (kg/ha) and
Urea 23833 ECE = Total CQ-eq emission per kg product
Source: Own research results. production and application of fertili:

(kg CO-eg/kg)(Table 5).
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Table 5. The Application Rate And Times Of 1000 Wit sowg
Fertilizers For Soybean :88 et s
E Total
Ener?y f 8 700
Fertilizers consumption for 2 600
production on site = 500
(MJ/kg) £ 400
Ammonium nitrate (AN) 14.02 g 300 w5
Ammonium phosphates (DAP 6.76 igg I 3
NPK 151515 7.59 o 352
Urea 23.45 Cotton Soybean
Source: IPCC, 2006 [2] Crops
Fig. 2. Fertilizer Applications For Crops
RESULTS AND DISCUSSIONS Source: Own research results.

Energy consumptions for fertilizer ~ Fertilizer energy consumptions for crops
production The fertilizer energy consumptions for crops

The energy consumptions for fertilizer @re given in Figure 3.For corn cultivation,
production are given in Figure 1The 11,991.65 MJ fertilizer energy is consumed
approximately 23.45 MJ energy per product isP€r hectare in Turke_y_. However 2_3,973.56 MJ
consumed for production of urea on site. On@nd 6,452.94 MJ fertilizer energy is consumed
the other hand, 14.02 MJ energy is consume8€’ hectares in cotton and soybean production,
for producton of AN. For the production respectively.

processes of NPK and AN fertilizers in

20000

factories, 7.59 MJ and 6.76 kg energy are_ so00
consumed per kg product, respectively. ] o000
2 12000
25 S 10000
~ > 8000
g 2 6000
s 2077 & 4000
> 2000
215 0 ‘
5 Corn Cotton Soybean
5 10 Crops
g 7 Fig. 3. Fertilizer Eneggy Consumptions For Crops
85 // — Source: Own research results.
o
% . . .
° ‘ ‘ GHG emissions from fertilizer production
UREA AN NPK (15-15-15) DAP d | t
Fertilizers and application
Fig. 1. The Energy Consumptions For Fertilizer
Production 10

Productior] |
@ Appication
B Total

Source: Own research results.

Fertilizer applications 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 Fertiizers

DAP befae planting per hectare, 135.83 kgFig. 4. GHG Emissions For Production And

AN and 135.83 kg urea after planting areApplication Of Fertilizers
applied. Source: Own research results.

ssions (kgCQ-eq/kg)

Em

O FRP N WA OO N OO

4
= 4 "
4 * +*
2 gee 444
T

AN DAP Urea NPK (15-15-15)
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Figure 4 gives the levels of GHG em@ss In Turkey, the total GHG emissions from
per kg product from fertilizer production and fertilizer application are 2,603.7 kg G@q,
application depending on the fertilizer types.1,949.13kg CO-eq and 1,523.22 kg Ct2q
The GHG emissions from production of AN per hectares for corn, cotton and soybean
fertilizer in factory and field application are cultivation, respectively.

1.18 kgCQ-eq and 1.89 kgCfeq per kg Improvement in energy efficiency is the main
product, respectively. Therefar the total target of developments in fertilizer production
GHG emission from AN utilization is 3.07 technology. The responsible production and
kgCQOe-eq per kg product. use of mineral feilizers in agriculture should
Application of 1 kg urea and DAP fertilizers be considered not only as an essential part of
to the field cause 4.2&XgCO-eq and 1.3 the global production of food, but also as part
kgCO»-eq emissions, respectively.When of the solution to climate change problems.
these values are added to the GHG emissiorBecause growers cannot influence the climatic
from theproduction of these fertilizers, a total conditions under which they operatefoets

of 5.13 kgCOr»-eq and 2.03 kgCOr-eq of  should be focused towards maintaining a good
emissions are generated, respectiveélyne  soil structure that enables good drainage and
GHG emissions from production of NPK (15 avoids water logging. The choice of the right
15-15) fertilizer in factory and field N fertilizer product under the given conditions
application are 0.76 kgCeeq and 0.85 (e.g. nitratebased products applied on Ron
kgCO»-eq per kg product, respectively. waterlogged soils) ea help minimize NO
Therefore, the total GHG emission from NPK emissions from the soil.

(15-15-15) utilization is 1.61 kgC&eq per kg Energy efficiency measures can be applied at
product. all stages along the agrifood chain. Energy
Figure 5 gives the levels of GHG emissionsefficiency improvements can bring direct
per kg hectare from fertilizer application for savings through technological or behavioural
crop cultivations.The total GHG emissions changes, or indirect savings thrbugco
from fertilizer application are 2,603.7 kg @O benefits derived from the adoption of
eq, 1,949.13 kg Cf£eq and 1,523.22 kg GO agroecological farming practices. For both
eq per hectares for corn, cotton and soybealarge and small systems, any means of

cultivation, respectively. avoiding food wastage should be encouraged
and can result in considerable savings in the
5000 =eao]  energy, land and water used to produce this
Z 4000 & Appicaton food.that no one consumes. Knowllectgased
§ precision farming provides reliable and
g 3000 flexible fertilizer applications.
g 2000
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5 1000 : 3 33
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Abstract

The main method for providing water for irrigation purposes is thesmission 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 (GHGSs) ireiierova

El azég province of Turkey were evaluated in this stu
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 irgation 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 da{liia at a height of 30 m, it

reaches 759.66 kgCkeg/ha for irrigation of more than T6m. However, while the GHG emissions from corn
irrigation is 274.58 kgC@eg/ha at a height of 30 m, it reaches 942.71 kg€@ha for irrigation of more than 150

m.

Key wordscorn, sugar beet, irrigation, energy, GHG emissions

INTRODUCTION [6]. However, overapplied irrigation reduces
productivty; Soil drainage, salinity and
As with all living things, plants need water in aridity (sodium) can cause problems.
order to survive. The required water istakenAgr i cul ture currently u:
from the soil mainly with plant roots. Some of land surface, and irrigated agriculture uses
the water taken up by the plants is used in thg0% of all water withdrawals on a global
production of various compounds and mainlyscale [9]. Rainfed agriculture is the
for photosynthesis. A very ingptant part is predominant agcultural production system
given to the atmosphere by sweating. Thearound the world, and its current productivity
amount of water remaining in the plant andis, on average, litle more than half the
used in various physiological processes is to@otential obtainable under optimal agricultural
small to be taken into consideration besidesnanagement. Water scarcity and decreasing
the amount of water supplied to the availability of water for agriculture constrain
atmosphere by transpiration rogess. irrigated production overall, and particularly
Therefore, irrigation is a very important input in the most hydrological stressed areas and
in agriculture and it is one of the most countries. As many key food production
important factors that increase the yield.systems depend on groundwater, declining
When the amount of water that the plant needaquifer levels and the depletion of Ron
cannot be met by rainfall, the application of itrenewable groundwater put local and global
to the soil with diferent irrigation methods food production at risk. Increasing food
and systems is called irrigation. Irrigation production is not, on its own, sufficient to
crop yield; plant, soil, irrigation method used, achieve food security and eradicate hunger.
depending on climate and productionHunger can persist in the midst of adequate
conditions can increase between 1 and 5 timesational and global food supplies. Efforts to

33


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

Scientfic Papers Seriedvlanagement, Ecolmmic Engineering in Agriculture and Rural Developrrent
Vol. 19,Issue 32019
PRINT ISSN 22847995, EISSN 22853952

promote  food production must be in general, provides greater flexibility than
complemated by policies that enhance other types in responding to fluctuating water
household access to food, either by creatinglemands, its relative importance is likely to
employment and income opportunities or byincrease in the future. Groundwater for
establishing effective safety net programmes. irrigation can be withdrawn from both shallow
Water, energy and food are inextricablyand deep agfers. Where extraction rates
linked. Water is an input for producing from shallow groundwater stores exceed
agriculturalgoods in the fields and along the recharge rates, water abstracted from greater
entire agrifood supply chain. Energy is depths, pumped by energy intensive electric
required to produce and distribute water angoumps, will likely become more important.
food: to pump water from groundwater or Avoiding groundwater depletion, through
surface water sources, to power tractors andustainable @undwater management, can
irrigation machinery, and to process andlead to long term cost and energy savings
transport gricultural goods. Agriculture is [10].

currently the largest user of water at the globaPumping facility

level, accounting for 70% of total withdrawal The main method for providing water for
[2]. The food production and supply chainirrigation purposes is the transmission of
accounts for about 30% of total global energywater between the water source and the field
consumption [3]. for irrigation. This movement of wet
There are many synees and tradeffs requires energy. All mechanical tools and
between water and energy use and foodnaterials used for the transmission of water
production. Using water to irrigate crops between the source and the field form the
might promote food production but it can alsopumping plant (Fig. 1).

reduce river flows and hydropower potential.

Growing bioenergy crops under irrigated —§
agriculture can increase verall water ik,
withdrawals and jeopardize food security. ™ | mmo = ,f %
Converting surface irrigation into high B A tnow
efficiency pressurized irrigation may save WX ,,\ 3 SR
water but may also result in higher energy \’E;/‘”"
use. Recognizing these synergies an( -

balancing these traetefs is centralto jointly a) Surface mohnfedceht?‘lfugal pump installation

Discharge Piow

Suction Ppe

ensuring water, energy and food security. Monor < Y e
Estimates suggest that global food production ﬁ e e
will need to increase by as much as 60% by | ﬁﬁ“&:“@ -

2050 to meet demand [4, 5]. Achieving such a : 1|
dramatic increase is a formidable challenge. '-
The main method for prading water for

irrigation purposes is the transmission of ,
water between the water source and the field '~ sz | 57
for irrigation. This movement of water q |/ '
requires energy. Therefore, the effects of
irrigation applications at different heights on

Pump

s C e TR TP gy
energy consumption andyreenhouse gas 1?*%-‘" < H
. . . / > Suction pipe A
e m_' sslhons (GHGs) '_ n . IB)LBeIovasurface centrifugal pump installation':I azeg
province of Turkey were evaluated in this fig1. pump installations

study. Source: [6]

Pumping facility for irrigation

The millions hectares that are irrigated byThe design, selection, installation, operation
groundwater account for most of the energyand maintenance of the pumping plant include
used for irrigation. As grawwater irrigation, important engineering issues. The main
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purpose here is to provide the irrigation waters first converted into mechanical energy in
required by the plant to be irrigated time, the motor and then trangted to the water by
with sufficient amount, with minimum energy the pump. If there is a power transmission
and operating expense. arrangement between the motor and the pump,
The water source can be an underground athe transmission  efficiency of  this
surface source. Various methods are appliedrrangement must also be considered.
to distribute the water in the field and deliverIn this case, the total system efficiency should
it to the plants. In surface irrigation method, be high in a pump statiothat can achieve the
irrigation water is carried by open channelsabove purpose. In other words, it is necessary
and gravity is used for flow. The water takento provide more hydraulic energy for the unit
from the channels is delivered to the plants byfuel or electricity consumed. For this purpose,
means of pans or furrows. In the sprinklerthe following four basic issues should be well
irrigation method, water is transported to theknown and applied when planning a pumping
plants with the energy praled from the fadlity [11]:
pumping plant and disintegrated into drops in(i)Planning of pipeline
special nozzles and delivered to the field.(ii)Selection of pump
Therefore, the sprinkler irrigation method (iii)Selection of force source
requires more energy for the pumping plant.(iv)Operation and maintenance of the facility
This should be taken into consideration in theHeights in pumping facility
project. The task of the pump in the pumping facility
In the pumping plant, the pump delivers the is to transmit the energy required to transfer
energy it receives from a force machine to thevater from one medium (water source) to
water. With this energy, water is transportedanother (area to be irrigated).
through the pipelines from the water source to
the field. Pumping facilities include building
materials, electrical equipment, ipmg | | &H
systems, pumps, valves and motors. As a unit ) (’é
consisting of a pumping station, a power it
machine and a construction machine,
irrigation water needs to be able to meet the
| .
Suction
pipeline
Skj
Water surface

required amount of time and with the lowest
energy consumption. This issue has dme
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 pumpig 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 Fig. 2. Heights at the pumping facility
pumping facilites. Source: Own drawing.
S(tlaonn;glrlgglce of pump specifications - with With this energy, water rises from one

The entire facility can be considered as aHOOS.'t'tOn o ttr;]e pthle_r, and h_iﬁ;ieats the
energy exchange unit. Accordingly, the resistances in the pipelines in whitimioves.

energy supplied by the fuel or electric current

Ho. outlet load

Hm_ manometric height

Hg, geometric height

=
o]
=
o
=]
w
o
]

=— Hi_inlet load
hke |

| w/2g
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The pump receives mechanical energy from dn terms of agricultural structure; 29% of the
source of force and transmits this energy tgrovince's surface area is located on an area of
the water through its moving units. It refers t0264,123 hectares. In 176,717 hectaoé this
a height term as the energy given to the uniarea, fallow farming, 68,531 hectares of
weight of water during this change, and isirrigated agriculture and 18,875 hectares of
often referred to athe meter water column vineyardgarden are cultivated.
(mSS). The terntoad or heightis the vertical | n El azég province, a
distance between the free surface of the waterharacteristic climate is observed. The
body elementally and any reference planegeographical location and morphological
This value indicates the ability to do energy orcharacterists of the province have been the
work. The operating heights of the pump in amost important factor in the emergence of this
pumping facility are shown in Fig. 2. favorable situation. In the province,
If the position difference between the watercontinental climate is dominant, winters are
source and the highest point at which thecold and rainy and summers are hot and dry.
water is raisedHg, geometric height) is the However, the reservoirs formed around the
energy requiremenhk) caused by the flow of province show partial deviations in the
water in the pipelines between these twoclimate.
points, the total energy for the movement ofSince the structure of the soil is medium or
the water is defined as follows [7]: permeable soil throughout the province, no
significant irrigation problem has been
Hn=Hg+hké é é € ¢ é € é éé. (1) encountered. Considering the water and soil
characteristics, it is possible to sagttht has a

, : : soil and water structure suitable for
The manometric heightHH{m) of the pumping agriculture

facility depends on the difference in elevationP roducts grown in Elazég
between the water source and the area to bg

o . gricultural areas, cereals are predominant.
wnggted,gnd the Iength,.dlamet.er, type ar'dWheat barley, chickpeas and lentils are the
auxiliary pipe parts used in the pipelines to b ; ’

used for water transmission Snain. In recent years, many high places and
. o lain ovairrigated irrigation in cereals grown
In other words,Hm is determined by the P g g d

pipelines of the pumping facilittkdm is the in dry agriculure has beeneplaced by

heiaht d to determine th .__inpdustrial  plants grown in irrigated
eight used to determiné [he energy require griculture. Cotton, tobacco and sugar beet are
to transmitwater from the level of suction to

; S the major ones. The belt, Keban and Baskil
the highest level at which it is pumped. districts have gained importance. In addition,
melon, watermelon and other fruits and
vegetables are grown by the édpeople.

e Kuzova is a long plain on both sides of the
Study area description . . ip (Sarini) river, which flows into the North
Elazég province 1is in&’ Diflstttfe Murat River. 'TTHeSnort dt thé '
Euphrates Section in the southwest of theblain, which is 906,000 meters above the
Eastern Anatolia Region in Turkey. The o, oyiending to the north, has an area of

province onsists of 11 districts, 537 villages approximately 110 k@ Kuzova showing a
and 709 hamlet settlements together with thee neq situation is an efficient plain. Alluvial

fﬁntral C!'St”Ct' ‘ th . lai soils are found only in the valley of Sarini
uova is one of the most important plains. gy .aam This river is not enough to water the

The plain part of the plain is bare. Kuzova is_ Ayater is low. For this reason, Cip Dam was

very Iong plain and very efﬁcignt. The Crop N constructed for irrigation purposes and many
the region isabundant and varied. In addition, wells \\ggredri"ed' Kuzova is divided ci!?to

MATERIALS AND METHODS

Murudu, Zahini, Adedlgqs 0§38 s&ids%f ffilsonsiRihg '1'iIW0 and
Hanpénar Plains are k’i-rb% N° “aSyurts pa@é‘i@l@l\é"nén

Kekliktepe in the south and extending in the
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500

southwest and northeast direction and
resembling a ridge. The northern part of theg 400
plain, which corresponds to Kuzova, Which§ 350
covers a much wider area, is @& syncline. £ o

S 250 133523
The eastern part of the Kuzova basin consistz 2o
of a volcanic terrain. Here, the olivine basalts,S 5 N N
which had emerged from an easst = ‘o | E=N N\
direction, formed a series of lapses towards o NS= N\
the north in the direction of the slope of the Sugar beet com
plain. crops

L . . Fig. 3. Thefuel consumption for irrigation
Kuzova irrgation project consists of twO souce: Own calculation.

parts. El azég Kuzova pumpi ng Il rrigation
project consists of two parts: Ziyarettepe andEnergy consumption for irrigation

Meseli. The water to be taken from KebanThe energy consumption at different heights
Dam Lake is 290 meters with the water pumpfor irrigation of corn and sugar beet
project, and the Meseli Pumping Irrigation productions are given in Figure 4AVhile
Project is 279 meters in total and 219 energy consumption for sugar beet irrigation
thousand 90 decares of agricultural land igs 3.46 GJ /ha at a height of 8@, it reaches

planned to be irrigated. 10.26 GJ/ha for irrigation of more than 150 m.
Calculation  methodology of GHG However, while fuel consumption for corn
emissions in irrigation applications irrigation is 3.71 L GJ/ha at a height of 30 m,
Diesetbased energy inputs = Diesel uséd it reaches 12.73 GJ/ha for irrigation of more
Lower heating value than 150 m.
Diesetbased CQ@emissions= L/ha ¢ 0.0371

20
GJL 18 o7m

Diesetbased C@emissions = Gha
Diesetbased CQ emissions = Diesel used
Lower heating valu€ Emission factor

875-150
16 150 m

14
12

Energy consumption (GJ/ha

10 pesesy
Diesetbased CQ@emissions = Lha ¢ 0.0371 8
GJL ¢ 74.01 kgCQ@GJ 6 |
Diesetbased C@emissions = kgC&ha L
0 S :
RESULTS AND DlSCUSSlONS Sugar beet Corn
Crops
Fuel consumption for irrigation Fig. 4. Theenergy consumption for irrigatio

The fuel (diesel) consumption at different SCUrce: Own calculation.

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
readies 276.66 L/ha for irrigation of more
than 150 m.

GHG emissions from irrigation
applications

Figure 5 gives the levels of GHG emissions
per hectares from irrigation applications
depending on the height§Vhile the GHG

However, while fuel consumption for corn emissions from sugar beet irrigation is 256.27
irrigation is 100 L per hectares at a height OfkgCOz-eq/ha &a height of 30 m, it reaches

: L 759.66 kgC@-eg/ha for irrigation of more
30 m, it reaches 343.33 L/ha for irrigation ofthan 150 m. However, while the GHG
more than 150 m.

emissions from corn irrigation is 274.58
kgCO-eg/ha at a height of 30 m, it reaches
942.71 kgCQ@-eqg/ha for irrigation of more
than 150 m.
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Fig. 5 GHG emissions for irrigation applications
Source: Own calculation.

CONCLUSIONS
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pumping analytical design and characteristics of
boreholes, Solar Energy Vol. 68 (1):-86.
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Hasad publication, Istanbul.
[9]Pervanchon, F., Bockstaller, C., Girardin, P., 2002,
Assessment of energy use in arable farming systems by
means of an agrecological indicator: The energy
indicator, Agricultural Systems Vol. 72: 1492.
[10]Scialabba, N.E.H., Mulletindenlauf, M.M., 2010,
Organic agriculture and climate change. Sustainable
Agriculture Systems in a Resource Limited Future,
Vol. 25(2):158-169.
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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 cleayl 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
efficiency.

t he engineering
It is widely accepted that, hile

concept of 6wat er us

irrigation losses appear high, a large part of these

6l ossesb return t o

t he

river basin i n t he

return flow or aquifer recharge, although the water
quality of the return flows may have been altered.

Measures to increase water
upstream, while maintaining existing levels of
withdrawal, will increase the productive efficiency

use efficiencies

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 pestsveneff

local economies. However, it has not entirely succeeded in overcoming the economic and social disparities across
territories. The article reviewshe practical aspects dhe implementation of the LEADER a@dmmon local led
developmentCLLD) appmoachesn 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 municipalitiend to identifythe main difficulties in CLLD implementation that need
further improvement.

Key wordsrural and urban municipalitiesCommon local led development (CLL.D
integrated territorial approachlntegrated territorial Investments (ITIS§U cohesion policy

INTRODUCTION Policy. One of the objectives for the
upcoming programming period (202D27)
The territorial dimension has been considered s A Europeéetéclzesnsn fd, 1

as a priority of the EU Cohesion Policy sinceThis objective would bring new challenges
2009 as a result of the Barca report [2]. Sinceelated to the introduction of a new regional
then various territorial tools have beenbalanced approach aimed at investment in
devised for the implementation of tHeU integrated measures, which have to be tailored
Cohesion  Policy including Integrated to the specificities of the regions.

Territorial Investments (ITIs) and Common

local led development (CLLD). MATERIALS AND METHODS

The EU defines | T1 s as i a territorial
mechanism that enables the implementation cThe article briefly presents the characteristics
a territorial strategy in an integrated manneiand philosophy of both ITls an@LLD. A
while drawirg funds from at least two comparison between the two allow®
different priority axes in the same or differentexamine their similarities and differences and

programso [4]. to discern the main advantages and
CLLD, on the other hand, can be described adisadvantages associated with each approach
a t ool Ai nvol ving p This comparative analysis assists in bétterv e |

including the civil society and local economic understanding how they can be used to
actors in designing and implenteng local complement each other. The author then
integrated strategies that help their areas tmeasures the impact of the territorial
make a transition to a more sustainabléapproaches CLLD and LEADER on the
futureo [5]. economic development of the municipalities
Both territorial approaches (ITls and CLLD) by carrying out a @scriptive analysis
refer to integrated actions in urban and rura(standard deviation and mediafihe purpose
territorial areas with similar economic and of the analysis is show the divergence in value
social daracteristic and needs. Theof the indicators incurred in the
implementation of the integrated strategiesimplementation of integrated territorial
and investment in the defined territories isstrategies (LEADER and CLLD). Finally, the
also included in the future EU Cohesionarticle looks at theimplementation of the
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LEADER and CLLD approaches and theestablishes the responsibilities of the
distribution of the financial resources from the stakeholders patrticipating in the local action
European structural funds across the measurigroup [22].The EU Regulation on support for
included in the local strategies. rural development by the European
The data for the period (202D18) was Agricultural Fund for Rural Development
obtained from the Bulgarian Natiah (EAFRD) No 1305/2013 (article 4244)
Statistical Institute. The descriptive analysisprovides  rules  supporting LEADER
includes all Bulgarian municipalities and programmes directedt interterritorial co
refers to following economic indicators: operation between rural municipalities [24].
number of unemployed, number of The Integrated territorial investments are
unemployed up to 29 age, numberlohg-  determined by the CPR in article 36 and the
term unemployed, unemployment rate, theintegrated actions are set ontarticles 3746
average amual income per person, net[22]. The EU Regulation No 1301/2013 on
revenues from sales (thousand BGN) anithe European Regional Development Fund
output (thousand BGN). The municipalities (ERDF) provides in article 7 that 5% of the
are divided into rural municipalities with and resources are to be allocated to the measures
without local action groups (LAGs), and included in integrated sustainable urban

urban municipalities. development strategie®3]. For the current
programming period, I T1 s

RESULTS AND DISCUSSIONS bilion from the ERDF, a 1.7
and U0 0.3 billion are al

Legislativeframework Fund [7].

The starting point of territorial cohesion In addition, the main strategic document
policy consisted in the adoption of two main defining the commitments of the EU Member
documents by the European Commission: th States to manage CLLD on the national level
Green Paper on Territorial Cohesion in 200&¢for the current programming pedois the

[8] and the EU Territorial Agenda in 2011. [9] Partnership Agreement. It outlines the
The Green Paper contuted to an open interaction of the managing bodies of the
discussion on the territorial dimension of theoperational programs involved in the
EU cohesion policy and focused the attentiorimplementation of the CLLD [21].

on the needs to apply integrated territoria Bulgaria adopted the European Structural and
approach. The Territorial Agenda delineatecinvestment Fund Funds Management Act in
the main goals for overcoming the economic2015 [14], which defines the national
and social dis@pancies across regions, whichinstitutional framework for the management
are due to the urbanization, concertation of thiof European Structural and Investment Funds.
production in big cities and depopulation of In accordance with the provisions of article
the small towns and settlements. The prioritie:28, paragraph 1, item 2 the Council of
of the Territorial Agenda can be defined asMinisters lays down rules for coordination
polycentric  and balanced territorial between the mmaging authorities of the
development, territorial integration, operational programmes and the local action
improving territorial cooperation among groups engaged in  developing and
communities, enterprises and culturalimplementing the integrated muftinded
institutions [9]. CLLD strategy.

The legislative documents of the EU cohesiorComparison between ITIs and CLLD

policy (20142020) ensure the implementation To better understand the differences and
of the integrated territorial irestments. the  similarities between TIs and CLLD, the
current programming period (202€20), author compares the two approaches in the
CLLD was introduced in the Common Table 1 below.

Provisions Regulation (CPR) No 1303/2013This comparison shows that the main
(articles 3235), which sets out the differences refer to the framework of
requirements for developing local strategy and
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governance, the size of the projects antsettlementsd) contribute to the establishment

sources of finance. of partnerships between stakeholders,
businesses and local and regional authorities;
Table 1. Key differences between ITIs and CLL 5) pronote territorial integration; 6) create
Differences conditions for enhanced labour mobility.
CLLD ITls

. These similarities could be used for the two
Subregional Urban areas | be iointl lied he defined
level: it covers | with potential tools to Dbe jointly applied at the define

Territorial SCOPe| ~eighboring | for economic |  territories.

municipalities | development Bottom-up approach of CLLD
Top-down implementation: an  opportunity  for
centralized developing eonomic potential in rural
Bottom-up approach
decentralized ) ar_eas .. ..
approach ITlis led by Disparities between large and small cities and
governmental |y g | areas 1S a major

LAGs playa | entity jointly regional development. Territorial inequalities

Management key role in with . . .
developing and| intermediate | are widening due to population loss, worsen
executing the bodies at demographic structure, low producticand
multi-funded regional level. investment potential.

local strategy | ITI ﬁppfoveo: by| The Common Agricultural Policy (CAP)
thecentra supports rural areas to decrease the territorial

govemment economic and social differences and
Smaltscale Largescale depopulation by encouraging economic
p;OJ'gctS l!jg(\)ig;dc projects diversification and entrepreneurshijne CAP
crancing | LAGS allcate | pubic nas are g0 L0, PP S SRS T oy and
the financial allocated by .
resourcesto | governmental | €Ntrepreneurship  known as LEADER
projects and public initiative, first adopted in the 1990s, and
beneficiaries institutions which played a critical role in reorienting
Source: summarized by author. rural  development beyond agricultural

policies. LEADER is a territorial appach for
The ITIs are funded by Europesstructural .

: . rural lopmen h r
funds and private resources, while the CLLD~u a develop ent whose purpose Is 1o

) i mobi i ze economic act
is funded by EAFRD and European S.trucwra'territorial areas to collaborate in designing and
Funds and is therefore a mtftinded mpl ementing a local d

strategy. This multfund_ed strategy creates [11]. LEADER is addressed mainly to rural
conditions for economic diversification of municipalities

rural mun_icipalities through . aveloping In the current prograimg period, the CLLD
ma?ufa}[_cturlngit ruriell ar:jd tqu_l;r'sml’ cr;afts, dhas been extended to urban territories. The
restoration cuftural and ftraditional arts -ant,,.q| strategy therefore covers territories with

or:hers. The comparisqn_lal_s_o ink()jicates thr?%opulation from 10,000 to 150,000 [5] which
there are numerous similarities between the, .- < that it includes small and less

two approaches. The ITls and CLLD are bothye,eqpment settlements around big cities in
oriented to territorialpriorities and enhance urban areas
the economic interaction at the territorial The applied CLLD strategies are a

level. The similarities 'between th? WO combination of interventionsnainly funded
approaches could be briefly summarized asby ERDF, ESF and EAFRD while the funding
fo'!)OWS' bgth th? ITl s a'md. %LLD (kl) cover 1:from the Cohesion fund is less prominent as it
urban and rural territories; ) Maxe USe Olis gedicated only to ecological and climate
multi-funded integreed strategy tailored to projects

ESFs priorities; 3) aim at ensuring leteym The main difference between CLLD and
social and economic benefits for territorial LEADER initiatives concerns the diversified
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financial source: as shown above, the CLLCdevelopment of industrial and social zones
uses more than one ESIF, while LEADER isincluding cultural, social, educational
monofunded by EAFRD. The applied multi infrastructure, energy efficiency for residence
funded integrated strategy aims at achieviniand public buildings [3]. Urban integrated
the synergy of economic, social andplan could be considered as a terrabri
environmetal development trough approach because of the concentration of
cooperation between neighboring public funds on pralefined zones of the big
municipalities regardless of their population cities. However, Bulgaria has not used ITIs as
and economic development. The Europeaia tool for territorial development covering
LEADER Association for Rural Development many local municipalities, not only large
pointed out that in Europe the total number ourban cities.

LAGs is 3,073, the numberf & AGs under Despite the EU daesion policy funding the
multi-funded strategy EAFRD) is around differences at an intreegional and inter
2761 in Europe [6]. Additionally, the local regional levels continue to increase in
territorial strategies in Europe funded by Bulgaria. Most Bulgarian regions are defined
EAFRD contributed benefits f&6 percent of as lagging behind because of negative
the total rural population (163 million demographic trends and increase of aging

inhabitants [25]. population.
Main challenges facing the rural Throughoutthe period 2012018 the number
municipalities in Bulgaria of the population in the rural municipalities

Bulgaria is divided into six planning regions has declined faster than the average level for
(NUTS 2 level), 28 districts (district is a the entire country. During the same period the
central government territorial administration, population in rural areas declined by 14
with governors appointed by the Council of percent as a consequence tbke negative
Ministers, (NUTS 3 level) ah 265 natural birth rate, the migration and mobility
municipalities (LAU 1). The rural regions of the work force to towns, high speed process
include all municipalities where the number of of urbanization. The population below 15
the population is up to 30,000 people.years of age is low, around 6 percent, it is
Following this definition, the Bulgarian rural significantly lower than the population in
regions encompass the territories of 23Zurban areaswhere itis 15 perad or 20% for
municipalities, which comprise &4 percent the entire country. By contrast, the share of
or 2.3 mil |l 1 on of the 65 aged population lives in ruréls
population. However, 66 percent of thesettlements is 22 percent. During the period
population live in municipalities with more 20162018, the number of working age
than 30,000 inhabitants. population dropped down by 12 percent,
The current Bulgarian operational programmewhile the population above 65 age reased
ARegi ons for gr owt h cby 5 percent. Most of the people in workihge
EFRD is targeed at sustainable urban age (around 76 percent) live in towns and only
development, mainly in big urban cities, 24 percent live in villages. The annual
which are administrative and economicunemployment rate was 4.7 percent in 2018,
centers of municipalities above 30,000but in the rural municipalities the
inhabitants. Investment intervention covers 3¢unemployment rate is higher, i.e. itdstween
municipalities which do not belong to the 10 to 25 percent [18].

category of rural munipalities. Bulgarian The trend of high annual unemployment rate
municipalities provided integrated urban has not changed for the poorest regions in the
development plans in which measures wereountry (i.e., Northwest and NortBast
funded by ERDF and European Social Fundegions) due to the lack of industrial
or attracting private sector resources trougtenterprises and the low level of education and
public-private  partnership. The urban qualification of the workforces.

integrated plans include meass for:  Small municipalities (from 5,000 to 10,000
improvement  of urban  environment, inhabitants) in rural areas, suffer from
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structural problems because their main sectcinitial stage of negotiation, the verification of
of activity is agriculture, which offers the project costs and paying to beneficiaries
seasonal work and temporary income within the set time limit was a key obstacle
Moreover, additional @ancerns include lack of for finalizing the projects according tde
attractive employment opportunities, schedule. This also lead to delay in the
insufficient investment, lack of profitable implementation of the planned activities and
manufactured enterprises and a significanrestructuring the financial plan of LAGs
outflow of young people. strategy. One of the drawback$ LEADER

In Bulgarian rural areas, LAGs have beerprogramme was a weak cooperation in
established upon the initiative of local transferring experience among created local
governments, entrepreneurs and civilgroups. The majority of LAGs under
associations within a certain territory or LEADER include one municipality (19
community in order to implement objectives LAGS), number of LAGs covering two
related to the EAFRD. neighboring municipalities is 12, three LAGs
The number of the created LEADER LAGs in composed by three neighboring municipalities
the former programing period (20@D13) and one LAG included four neighboring
was 35, which included 57 rr municipalities.

municipalities (28 percent of the defined ruralPresentlyat the local level, LEADER/CLLD
territory) and local strategies impact onis implemented through LAGS' activities and
800,000 people. The LAGs contributed to thethe CLLD strategy.

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

been carried out successfully and theirTable 2. CLLD funds disbursed across operational
activities encompassed 1,090 fsttents [15]. Programmes (2018)
The strategies of many LAGs across the rodrammes E)l:dga
country were similar; in particular, LAGS in

ESIFs Share
to total

% CLLD

LLD
Bulgaria developed a strategy and a packa :
of measures under the Rural Developme
program, mainly in the agriculture secto
(technological modernization and

ge
nt

(million

4)

budget
%

r Rural
devdopment
Jprogramme

131.0

5%
(EARDF)

43%

enhancement of the competitiveness ¢
agricultural holdings), economic

diversification, and support for local

?'Operational
programme
Al nnovat
gompetit

64.0

6%
(ERDF)

21%

entrepreneurship, small businesses, lo
heritage, rural tourism and reconstruction ¢
public facilities.

The economic impact of the completec
projects was he creation of the new jobs

fOperationaI
Programme
i Hu man
jResource
Devel opn

50.0

5%
(ESF)

17%

(around 2,000) in rural tourism, retail| Operational
renewable energy production, crafts anldzfogrammet
manufacturing small and micro enterprisesc - e

2%

19.5 (CF)

6%

Source: Informatin System for management and

The total amount supporting the LAGS WaSmoni t ori ng EU Funds (I SUN)
around 070 mill ion - ( calulatons[13]. co
funding), which was @proximately 1.7

percent of the Regional Development programlhe number of LAGs is 71, including 117
budget [15]. municipalities, 1,646,588 inhabitants (23

The LAGs experienced some difficulties in percent of population) and 5 percent of the
relation to the organization of application total territory [16]. The contributio to the
procedures and lack of sufficient finances tobudget of multfunded CLLD is as follows:

cover administrative and  operational Rural Development programme igi131
management asts [15, 17] The delays at mi I | i on, operational ©pr
various phases of the projects including thea n d Compet i tuc# emilkos,s 0 [
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operational pr ogr ammfeom domplicatadn admiistiativel pracedures
Dev el op ab® n mithon, operational and the existence of numerous operating and
programmefi En v i r e ml@,6 miillon, implementation rules within structural funds
operational pr ogr ammanposed byi reanagieg, authotiesc Bhe ifaot n
f or Smar t040@milow{13h 0 that LAGs often involve partners who are
The highest share of financing for carryingunfamiliar with local economic elelopment
out the multifunded local strategies comes issues and funding per projects is limited, may
from the Rural Development programme.lead to increase of the risk of political
Practices have shown that integrated locainterference in the choice of eligible
development has a positive impact on locakerritories/strategies and project selection
economies, job eation, and development of within the local strategy.

new and traditional economic activities Governancei the coordination of projects
outside of the primary production in the under CLLD is well organized but as the
agriculture sector. The advantage is theprocess of approval strategies, projects
possibility to combine various community verification and payments take time, which
needs (social, cultural, environmental andleads to increase of the opportunity and
economic) and to gainceess to different transaction costdhere are differences in the
funds regulatory framework and guidance of ERDF,
Harizanova. H., and Stoyanova, Z highlightedESF, EAFRD (for instance, in terms of
that LAGs and the creation of initiatives for eligibility rules, eligible costs, project
starting and maintaining small business isapplication requirements, criteria for project
important factor for the development andselection and assessment, financial control
growth of rural areas [12]’he LAGs act as a and audit, etc.) that limit the integration of
kind of managing local bodies and as suchfunds. These differences create antads for
they issue calls for proposals, evaluateac hi evi ng t he projects?o
projects and support beneficiaries in projectproject beneficiaries and executing the

implementation. projects on time.

Some of results achieved by the appliedPublic-private cooperation T The
integrated strategy (LEADER and CLLD) can municipalities play a leading role in
be summarized as: establishing the LAGs. Some of the
-Introduction ofan integrated mono or multi  difficulties that have been encountered
funded strategy to rural areas; include low public awareness and
-Involvement of a variety of actors from understanding of the needs and the benefits of
businesses, neprofit associations; integrated territorial strategy and the

-Creation of a new community institutional importance of mobilizing potential
structure based on partnership andbeneficiaries as well as low levels of
cooperation; communications with stakeholders. Despite
-Concentration of finanai resources on the such difficulties he wurban and rural
specific needs of the territory; municipalities have gained some experience
-Diversification of the economy in rural areasin implementing both territorial integrated
beyond the agriculture sector. approaches.

The difficulties of CLLD in implementing The territorial approaches CLLD and
multi-funded strategy can be grouped in theLEADER concentrate investments to achieve
following manner: greatest added value by decreasing economic
Administrative capacyt i CLLD is a new and social disarities across rural and urban
approach and the LAGs do not have sufficientareas.

experience and knowledge in the projectThe descriptive analysis shows that the
management and practical experience irdeviation of the main economic factors of the
implementation of integrated territorial municipalites as a result of the
strategies and planning the targetedmplementation of the CLLD and LEDEAR
investments. The administrative bang stem approach (the results of descriptive analysis
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are shown inTable 3). It also shows that average difference of indicators net revenues
municipalities which established LAGs and of sales between municipalities wilbAGs
carried out the local territorial strategy and municipalities without LAGs is 66.6

i ndicatorsdéd value (thperuogpemphadyméht datver gar

the number of unemployed, the number of68.7 percent. The positive effect of the local
unemployed to 29 age and long termterritorial strategies on small and less
unemployed) is low tha the municipalities developed rural municipalities is obvious.
which have not applied CLLD or Leader The increase of the value of dicators
approach. The change in average income ifmeasuring the unemployment level) s
positive in municipalities with LAGs, the modest in comparison to urban municipalities.
average income is higher by 7.7 percent whemased on the results of the descriptive
compared to municipalities without LAGs. analysis one can infer that the economic and
The standard deviation shothat the rural social development of theiral municipalities
municipalities have been brought closer to thedoes not bring them closer torban
level of wurban municipalities (standard municipalities. It is important to point out that
deviation is 3.5 percent) and the divergencghe LAGs strategy contributed to the
between rural municipalities without LAGs improvement of the economic potential of
and urban municipalities is larger (standardrural municipalities, but the social effect is
deviation is 10.5 peent). still less visible. This is due to the fact that
The value of the economic indicators (netLAGs promote small size pjects focusing on
revenue of sales and output) of municipalitiesdevelopment of micro enterprises in order to
with LAGs is higher than for rural diversify the local economy.

municipalities without created LAGs. The

T@le 3. Descriptive analysisresults

1 2 3 4 5 6 7
szlrsge 756 110 355 14 8,870 | 290,554 | 226,708
Median 569 93 263 13 8,473 | 136,981 | 116,398
Rural Standard
municipalities| Deviation | 652 103 403 8 2,299 | 369,777 | 299,833
(with LAGS) | Standard
Deviation 26% 127% 132%
(%)
A\‘;:[jge 701 100 340 19 8,235 | 174,358 | 134,395
Rural Median 603 79 250 16 7,701 62,499 | 47,531
municipalities| Standard
(without Douttion | 522 82 320 13 2,340 | 314,312 | 250,191
LAGS) Standard
Deviation 28% 180% 186%
(%)
A\‘;erjge 2,969 432 599 6 9,198 | 6,070,192| 3,478,376
Urban Median | 2,166 306 398 6 8,877 | 1,623,772| 1,143,413
municipalities| Standard | ) /o, 219 373 12 2,468 | 8,193,506| 4,214,643
Deviation
Standard
Deviation 27% 135% 121%
(%)
Soure s : NSI [ 18, 19] and authords calculation

Legend: 1total number of unemployed;iZiumber of unemployed;i8umber of unemployed to 29 agaydmber
of long-term unemployed; munemployment rate;ihe average annual income per persiome? revenues from
sales (thousand BGN);i®utput (thousand BGN).
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CONCLUSIONS It is important to tak into consideration the
fact that Bulgaria has insufficient experience
In Bulgaria, most of the regions are laggingin  implementing  integrated territorial
behind in their soci@conomic development. strategies at regional level, and there are still
The main reasons for that are the negativsome difficulties when it comes to the
demographics trends, aging population andoordination between the central government,
low economic activities. The CLLD is managing athorities, regional bodies and
focused on specific sufegional areas and the project beneficiaries. The establishment of a
projects usually take place in the active ruralcommon strategy for implementation of the
areas. The measuring tfe effects of local territorial integrated approach and insisting on
territorial strategies is based on descriptivetraining of the administrative staff and
analysis. They show the positive impact onimproving the coordination between the
economic enwvbnment of the rural various bodies and participants is therefore
municipalities which have introduced the crucial for their successful execution.
local integrated strategies under
LEADER/CLLD program. The territorial REFERENCES
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Abstract

This paper aims to refine the theoretical basis of the stimt®gnagement 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 refinefmpatameters of administrative
influence based on the substantiation of the main principles of thdamgtipolicy. The article uses the methods of
systematic and graphic analysis, as well as forecasting methods, to clarify the theoretical positiomsnzpitive
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 thetransformation of the managerial impact on the united ragttoral functionally interacting sector of

the country's economy.

Key words resource potential, regional differentiation, agood policy, food security, Russian Federation,
methodolgical approach

INTRODUCTION involving the use of mdgne-powered labor
and advanced marketing fails to ensure food
The development of strategic managemengafety throughout food production. Moreover,
arrangements for food security based on thea high incidence of digestive diseases
specifics of the national food system andhighlights serious concerns over food safety.
prospective analysis warrants research intg\ major concern among researchers relates to
agri-food policies with a view to identifying unlabeled but patted genetically modified
the direstions and priorities of development. products available in the market. Amid
Therefore, the object is primarily the state ofglobalization, government policies in some
the manufacturing potential in the describedcountries often overlook or discard the
sector of the economy, issues related to foodonsequences for public health in food
security, and development directions in lineproduction while focusing on sustaining food
with the specifics of operation ,[4]. supply chains. This pape offers a
Aspects of strategic management for foodconsideration of food security in the Russian
security have been widely addressed inFederation through the lens of management.
research. However, there is no objective
evaluation of the state of manufacturingMATERIALS AND METHODS
potential in food security taking into account
the specific aspects of the operationtbé The materials of this study include official
said sector. figures from the Russian Federal State
Indian researchers A. Panghal, N. ChhikaraStatistics Service (Rosstat), our calculations,
N. Sindhu, and S. Jaglan [8] approach foodand analytical research materials provided
security through the lens of a productionupon formal requests as part of the research
management system for food safety. Theysponsored by the Ministry of Science and
believe that the modern system of agricultureHigher Education of the Russian Federation.
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In our research, we used the methods ofwidespread geographic profile, as well as
systematic and graphic analysis, as welh@s socioeconomic and natural and climatic
methods of modeling and forecasting of thedifferentiation of agriculture (there are 85

development of Russian food security. federal subjes in different natural and
climatic zones and across the socioeconomic
RESULTS AND DISCUSSIONS range);

-effect of regional differentiation by the state
The food security in the Russian Federation iof the resource potential (the state and quality
regulated by numerous legislative acts,of natural and climatic, land, labor, and
including the Doctrine of Food Security institutional and technology resoes)
(2010) [5]. manifesting in the levels of sufficiency and
There are several specific features of theinfluence of regional subjects on raw
national food in the Russian Federation,materials production in the national food
which include the following [3, 7]: market, as well as the stability and

competitiveness parameters (Table 1).

Table 1. Ranking of regions by federal distriotdRussia by the relative weight of agricultural output in the national
total, percentage in 2017

. . Number of regions in the grou
Federal Relative - weight From Frogr]n Fromg ?:rom From From 4.1 Number  of
S of the federal federal
district district 01 to|l1ll1l to|16 to|21 to|3.1 to|and subjects
1.0 1.5 2.0 3.0 4.0 above
1 2 3 4 5 6 7 8 9
Central 25.8 8 4 3 1 1 18
Northwest 4.9 8 - 1 - - - 9
Southern 16.2 3 2 - 1 - 2 7
North 75 5 . 1 . 1 . 7
Caucasus
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 StatesSsatisice (www.gks.ru).

The issues of strategic management oftability - (sustainable  development
development appear particularly relevantmanagement sgsm + stable operation
given the need to promote regional influencemanagement system) management of
on the provision of the market with food objects.

products and creation of a sustainable foodrherefore, sustainability management
security  system and to improve involves the implementation of complex steps
competitiveness in the global food market [6].for comprehensive influence on the state of
Enhancing production capacity in regionalfood resource potential elements of the
food systems and reducing the level ofnational food system, kich can be formally
differentiation in the life quality of the regions presented as the following process [2]:

will have a direct effect on the opportunities
of the food marketand an increase in the
attractiveness of Russian agricultural products
in the foreign markets. S. Y
The transformation of managerial influence

into outcomes can be rendered in the . .
following logical scheme [4]: where S is the basic state of the system;

Shis the desired state of the system,;

50



Scientfic Papers Seriedlanagement, Ecolomic Engineering in Agriculture and Rural Development
Vol. 19,Issue 32019
PRINT ISSN 22847995, EISSN 22853952

Ri is the food resource potential of the system;Among the reasons hindering the

Yiis the institutional influence; effectiveness of influence on the problems of

Wi is external influenes. the national food system, one can name the
following [2, 9]:

Ri = [Ni T Ci | -indffectively functioning system of strategic

planning of the national food system as a

where Ri is resources; single economic sector and an object of

Ni is natural capital; interest of both internal and external trade;

Ci is manmade (produced) capital, -bimodal production structure of the afpbd

Ji is human capital, sector of the economy as an establiskector

where Ji = vec | P of largescale agricultural production and poor

Tec is the life expectancy of an economicallydevelopment of small and medium forms of

active laborer; economic operation. The growing negative

P is the productivity of the individual, wd¢h, trends in rural population numbers (in terms
on average, corresponds to the per capitaf age and professional structure) contribute
GDP. to a further change in thafluence of the
Based on the principle of mutual correlationeconomic sector on the national food market
of factors in socioeconomic systems andin terms of the decrease of product volume in
considering the synergetic relation, whichthe market and the relative weight of the high
during the joint operation of elements, quality agricultural product;
irrespective of the elements themssy -lack of efficient coordination arrangements
reinforces their total effect above the level ofbetween the federal andgienal governance
independent effects taken together, the aboveith various elements of the national food
process can be formally presented as follows: system;

-differences in the levels of the resource
E(Ri TYi TWi ) > [ E(potentidl and tle( dévelopment ofErégitial

food systems;
Such an approach implemented in a system ofdifferentiation in the  socioeconomic
strategic managementneasures helps to development of the Russian regions.
reframe the logical scheme into a pattern tdgnoring the ssues of further improvement of
ensure effect from focused managerialthe materiatechnical infrastructure in the
influence over the state of the national foodnational food system (the data in the table
system. It suggests that its efficiency can beshow a considerable slowdown in the
positive under the following conditions. investment flow into the production facility
According to the umnersal law of structures) can potentially adversely affect the
transformation and  accumulation  of national cattle breeding (the volumes of cattle
information accompanying the transformationmeat  production),  dairy  production,
of matter and energy (production processproduction infrastructure, and sheep breeding.
economic operation or other form of control Analysis of the regions by the level of
influence on the system), the amount ofchanges in the production of gross agricultural
information generated in joint opei@t of output (Table 2) and the assessment of the
control system elements is greater than therganizational and economic bases reflecting
total of control influences of each individual their state and development prospects allow us
element over the outcome. Furtherto conclude the following.
improvement of management arrangements ifhe systematic approach based on the
the development of the national food systenconsideration of  resource potential,
is determined by the combination oflience  production and consumption balances of food
factors over the efficiency of managerial inputresources, finanal support of program
in line with the set objectives and observedactivities, the principles of strategic planning
challenges. 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 strategy for regional food systems at the
business structure that meets the requiremenfsderal level);
that will determine strategic options and -management model of functional and
identifying a set of development managemenindustry systems (development programs for
practices involving federal, regional and regional agrfood stucture and infrastructure
household levels. complexes);

-management model of territorial and

Table 2 Grou;r)]inglj of :e%ior;]s of the. Rur?sian Fedgratio:cbconomic systems (enterprises, industries at
according to the level of changes in the production o,[he local (municipal) Ievel);

grossagricultural output . .
2016 o] 2017 o] -Mmanagement model of socioeconomic

Groups of regions in terms ¢ 541, | 5515 development (food resources requirements or
changes in gross production - . ..

_ _ _ Number of regions |  living standards at the inddual level).
With a decrease in production 3 16 Modeling of food security provision in the

With an increase in production framework of the strategic planning system

0, . .
gnf;eg%&m 143 ig must consider the complexity of the
oi,erl'o_o% 61 31 management object and includes the
Total nunber of regions 81 81 following:

Source: Calculations were made based on dataevaluation and analysis of the problem
provided by Federal State Statistics Servicesectors in the regional food seity system
(www.gks.ru) (ontological approach);

. . _-forecasting the sequence of change in
As a result, the analysis of the current nationa roduction food structures of the regional

food system allows to conclude that thefOOOI systems.

cocurty In terms of several productsis elated? (1S €Xising models of managemen, the
y b methodical approach to improvement and

;Oottgiggc; thg[at;hheegggoges“infolct)edm'sgtlsiﬁ?r] hasoptimization of the territorial and sec#br
approa sing Y structure normally involves:
and functionally inteloperational sector of the

economv commanding the production and—establishment of an economic operational
y ding P complex in line with the existing scheme of
processing of agricultal products and raw

materials and supblv of end products to thedistribution of manufacturing enterprises,
CONSUMErs PPy P development tasks, and analysis of influences

This statement predicts the need for the v o' the market state (process approach):

.o i -deternining the amount of resources for
application of the systematic approach to

management strategy in the food market ami evelopment, allocation of resources — (by
nanag L strategy : riorities, industry and areas and in time), and
limited availability of certain types of

resourcesn accordance with the prioritization management methods (imitation approach);

T T . -performance analysis, review of options
and significance principles. The systematlc(Cognitive approach)
approach here implies comprehensive '
influences exerted to address a Comple)&ONCLUSIONS
problem, i.e. the establishment of an
institutional economic model of the national
food sector as food production cluster within
the food system. Accordingly, it is viewed as
strategically important to address the esultant agricultural  policy helps  to
processes enabling the development of al omprehensively evaluate the state and
elements of the national food system, which,

we designate as the following development'dent'fy existing problems of the sector. In the

models inhe reional subiects: existing moels of management, the
9 J . methodical approach to improvement and
-management model of territorial and

industryspecific  systems  (mana ernentoptimization of the territorial and sectoral
ysp y 9 structure normally involves the establishment

The need to gpy the described approach in
managing the strategic development of the
national food system and implementation of a
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of an economic operational complex in line
with the existing scheme of distribution of
manufacturing eterprises.

ACKNOWLEDGMENTS

The authors express particular gratitude to the

Ministry of Science and Higher Education of

the Russian Federation for funding the

research Project ~1.9544.2017.

REFERENCES

[1]Altukhov, A.l., Drokin, V.V., Zhuravlev, A.S.,

2015, Food security and imposubstitution are the

main strategic tasks of modern agrarian policy, The

Economy of the Region, 3: 25%56.

[2]Ananiev, M.A., Ananieva, O.M., 2018, Management

of the national food security system: state and

development: Monograph, Moscow, KnoRus, 296.

[BIBr ¢ c k, T. , déErrico, M. , 2019, Food security and
violent conflict: Introduction to the special issue, World

Development, 117: 16T71.

[4]Burlankov, S.P., Ananiev, M.A., Sedova, N.V.,

Ananieva, O.M., Burlankov, P.S., 2018, Forecasting

the parameters of ¢hfood market: a case study of its

problem sectors, International Journal of Civil

Engineering and Technology 9(8): 16741680.

http://www.iaeme.com/ijciet/issues.asp?IJTWIEHET

&VType=9&IType=8 Accessed on May 7, 2019.

[ 5] Decree of President of the Russian Federation
120 ¢On approval of the Doctrine of Food Security of

t he Russian Federatione, January 30, 2010.
http://base.garant.ru/12172719ccessed on May 7,
2019.

[6]Jepsen, D., Vollmer, A., Eberle, U., Fels, J.,
Schomerus, T., 2016, Development of tools to prevent
food waste, Umwelt Bundesamt, 131.
https://www.umweltbundesamt.de/sites/default/files/me
dien/1968/publikationen/201J1-17_vermeidung
lebensm_ittelabfalle_eng_lang_fin.pdfAccessed on
May 7, 2019.

[7]Martin-Shields, C.P., Stojetz, W., 2018, Food
security andconflict: Empirical challenges and future
opportunities for research and policy making on food
security and conflict, World Development.
https://doi.org/10.1016/j.worlddev.2018.07.011
Accesgd on May 7, 2019.

[8]Panghal, A., Chhikara, N., Sindhu, N., Jaglan, S.,
2018, Role of Food Safety Management Systems in
safe food production: A review. Food Safety.
[9]Regions of Russia, 2016, Sodiwonomic
indicators, Federal State Statistics Service tbé
Russian Federation.
http://www.gks.ru/bgd/regl/B16_14p/Main.htm
Accessed on May 7, 2019.

53


http://www.iaeme.com/ijciet/issues.asp?JType=IJCIET&VType=9&IType=8
http://www.iaeme.com/ijciet/issues.asp?JType=IJCIET&VType=9&IType=8
http://base.garant.ru/12172719/
https://www.umweltbundesamt.de/sites/default/files/medien/1968/publikationen/2017-01-17_vermeidung-lebensm_ittelabfalle_eng_lang_fin.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/1968/publikationen/2017-01-17_vermeidung-lebensm_ittelabfalle_eng_lang_fin.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/1968/publikationen/2017-01-17_vermeidung-lebensm_ittelabfalle_eng_lang_fin.pdf
https://doi.org/10.1016/j.worlddev.2018.07.011
http://www.gks.ru/bgd/regl/B16_14p/Main.htm

Scientfic Papers Seriedvlanagement, Ecolmmic Engineering in Agriculture and Rural Developrrent
Vol. 19,Issue 32019
PRINT ISSN 22847995, EISSN 22853952

54



Scientfic Papers Seriedlanagement, Ecolomic Engineering in Agriculture and Rural Development
Vol. 19,Issue 32019
PRINT ISSN 22847995, EISSN 22853952

THE CONSERVATION OF PLANT GENETIC RESOURCES FOR FOOD
AND AGRICULTURE: THE PERSPECTIVE OF PRODUCERS WHO ARE
TRADING IN SIBIU AGRI -FOOD MARKETS

Maria -Mihaela ANTOFIE

University ALucian Blagao of Si bigneeringandul t vy
Environment Protection,-9 Dr. loan Rad, 550012, Sibiu, Sibiu county Romania,
Email: mihaela.antofie@ulbsibiu.ro.

Corresponding authormihaela.antofie@ulbsibiu.ro
Abstract

Building resilient rural areas or communities is one of thaor 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 -6ormah landloaning 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 theifaagtiproducts in Sibiu city

Based orthe analysis of our results most of producers are of orthodox religion and are coupling the religious fests
6calendar to agricultural practices calendar. I f the
aware about the value of preservilagpdraces for more than 100 years in the same @&gmsystem. 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 agedci# 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 notesfatabery 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 alp#pproach 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 been achieved without specific provisions
from European legislation that started after
Local varieties or local populations of crop 2008. Have been published a whole series of
plants as well as old races of animals havistrateges on how genetic resources can be
come to the attention of researchers more thebest preserved. The best strategy should aim a
20 years ago as they are important ger@spo dynamic balance between situ and ex situ
for breeding [15; 16; 20] and gene banks [8 conservation of all genetic resources on a
17].From political point of view they ensured costefficient basis, according to an evaluation
their entry into the future food security agendéon a four or five-years analysis bad on
and influencing the general agricultural specific principles published some 40 years
practices management as well as conservaticago [1], and followed by new approaches [9;
strategies for agriculturaiodiversity [5; 7].  13; 14]. Resilience of local communities is an
In Italy, some 14 years ago, it was a reaold and a new topic that basically integrates
movement in the central region for thethe principles of sustainable development
recognition of the value of local crops [18]. The authors believénat all members of
varieties or landraces that further penetraterural communities potentially can best
the regional commercial markets, also in linecontribute to the development of local
with the Europeamegulatory framework [13; strategies as they will ensure the successful
14]. We mention that earlier stages of thisimplementation of the promoted measures.
process of institutional capacity building haveThese strategies provide innovative financial
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mechanisms including incémes and, Places of investigationsThe residence place
moreover, the communication landscape withof producers located in the following

business that is a must [3]. The mainc o mmunes: Al "HOn a , BOr ghi
challenges are given and supported at tht udu'H RLEHi nar i, Ro Hi a, S
policy level as well as of the effects of climate (Fig. 1). Theyrepresent only 20% of the

change (i.e. risks and hazards). The scope gdroducers identified during two years of

this article is to evaluatthe willingness of a surveying.

certain group of producers from Sibiu countyData analysis Provided data during the

that are selling their agfood products in survey have been statistically analysed.

Sibiu city to be part of a county network

dedicated to on farm conservation. A surveyRESULTS AND DISCUSSIONS

based on simple questionnaire was applied in

order to reeal also their knowledge for Producers and land. Among 114

landraces cultivation and old animal breedingrespondents 84.62% are landowners, 11.54%

These results may further substantiate locatustodians and 3.85% work the loan land
decisionstaking regarding the general without official documents. This high
agricultural management in rural areas ofpercentage of landowners raise the question

Sibiu county, in order to ensure food securitywhy they are not organized in an association

for the future based on resilient communities for representing their rights in different fora

for South East Transylvania [2]. with authorities. Such an association ulb
further support their economic interest for
MATERIALS AND METHODS producing agrfood products [22]. The

distance towards the main roads varies
Producers identification. During September between 2 km up to 30 km and the fertility of
(i.e. 2016, 2017 and 2018) it was possible tasoil range between medium to fertile with
identify the origin of agrfood products good exhibition towards the environmental
during surveys conducted ithe following factors. As far the distance is the hardest is to
agrif ood mar ket s: i Ci bselintiieir produdts. &rorg religlows poira of
and fAHuet o, all | oc atiendbetiveen 60% (Bir Wy ladd’dQ0Po tHeyt 9] . 1
producers from Sibiu county as farmers, smallare orthodox (Jina) and agricultural practices
farmers and householders have been identified r e st i | | closely relate
and answered a short questionnaiféhe calendar for all producers. 37% were women
questionnaires weraccepted by respondents among producers and among these 84% were
and applied during OeDec. 2017 and 2018. householders rather than farmers. Family
members vaed for a family between 8 (i.e. 6
families) and 2 (12 young families) and the
N : 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 hé.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
Fig. 1 Surveyed producers for Sibiu city are originating Surfaces (i.,e. down to 20 ha). 57.14% are
from the following c¢ommupractcing argarragricultére mandcl4R29% dre n a,
;o amne ’H,NI dITf'udd u'H 51;_ Hi na ;ftier’ pch‘?i&Hgfblyassié g@'i@un@f@_d neli mbtr .
ource: odairie H P
https://ro.wikipedia.org/wiki/Fi%C8%98ier:Harta jug_ Seeds analysisThe majority of producers,
Sibiu.png 43.48% developed mixed farms (livestock and
crops) and only 13.05% are crops farms and

it
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gardening. Among these farmers (i.e.Brassica oleracea Sdanum melongena
86.75%), over 682% are using certified Cucumis sativysLycopersicon lycopersicum
seeds for commercial production especial forAlium cepaAlium sativa Capsicum annuujn
cereals, maize and potatoes. A percentage &ll producers are attentive for characteristics
approx. 30% of respoedts said they had of fruits (57.14%) or seeds (42.86%) for
seeds of local varieties and this is the case faving seeds. Also, for hem are important the
mountain areas p ot a tslape,fsizey wolr, Rastel iand attre i compaleted
cucumber from SOngtLt lack of pei€idds (1d.11%)pr oducer s
for vegetables are saving seeds and 20% ai@n farm conservation willingness On farm
buying from acquaintances or markets. This isconservation is one of the most efficient
the situation folbeans, tomatoes, pepper, eggeconomic  alternatives for  biodiversity
plants. Producers are not aware about theonservation [6] and yet it is not implemented
concept of native landraces [23] and this cann Romania or other Europeamember states.
be dramatic for loosing genetic pools for Different reasons are substantiating this delay
important vegetables or cereals that may bén creating a European framework for their
the subject of breeding programmes in oumrecognition into a real network [9]. 90% of
country am Europe. Almost all producers respondents are aware that it might be
tried exchanging local seeds with otherpossible that landraces and local breeds to
producers from other counties based on thelisappear very soon, @n81.25% of all of
seeds exchange network highly promoted irthem want to be part of an officially
the country. However, the risk of entering recognized network for the conservation of
allochthonous landraces in the region is highlocal varieties and breeds. An association of
Thereforewe consider that during this project these producers would become more effective
it was also possible to underline theon the way of on farm conservation network
importance of local landraces originating fromrecognition. Among thesproducers some are
their own lands and gardens and inheritedarmers and some are only householders and
from their ancestors. Under theseonly 55% of all respondents are practicing
circumstances we may consider that 30.77%otal mechanized harvesting. This is the case
of the saved s=#ls could be considered eitherfor farmers and not for householders. Under
native (cultivated for 100 years in the samethese circumstances a relevant study was
agroecosystem) such as certain landraces @ublished for cemal Italy having as a case
beans, or creoles (cultivated for less than 5Gtudy Brassica family for crops species [11,
years in the same agroecosystem) since thei4, 21].

are older than 30 years, the remainder beingurther data relevant to the need for
local allochthone seeds with a different originrecognition of on farm / on household
(newly introduced local seed). Respondentxonservation status for landraces and old
considered local varieties as more resistananimal breeds will be presented.

towards dry conditions (27.78%) and at leastin-house needs suppliety farming. Of all
44.44% felt they wanted to perpetuate them irrespondents 93% are covering all their needs
order to preserve their famil traditions. as agrfood products from their own farms
73.07% of respondents considered that theyor all year around (i.e. 365 days). This should
are committed to continue the preservation obe a normal situation for the sustainable
local genetic resources by cultivating them onagricultural practices in all agricultural
small surfaces (i.e. gardening). We mentionecosystems andecognized today as a real
that 12 crops species are cultivated into thehallenge [4]. Exceptions are small
field, 9 in gargéns and 5 in both, by taking householders dedicated either for vegetables
into considerations only the species that areultivation either for livestock breed. Only
part of the trading system (i.€Triticum  between 6% and 16.34% of the ingredients of
aestivum, T. durumAegilops speltoidesZea the basic courses originate outside Sibiu
mays Hordeum vulgare Avena sativa County (i.e. tomatoes, pepper, egg plants,
Medicago sativa Solanum tuberosum potatoes). Without awareness the households
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of Sibiu County, apply the central principles genetic resources to new environment.tings

of circular economy but most of them arefirst in small plots ]n case of framers is lost in
stack in the rural areas [12]. Resources fronRomania. However, the national network of
spontaneous flora are often consumed duringeed testing may provide a free access to new
the seasn: ramsons, nettles, spruces, commorgenetic resources, but however, local climate
bird'sfoot trefoil, cress, sheep's sorrel, broadmay be different compared to testing centres
grass, plus edible mushrooms collected fromand the dramatic lossf production cannot be
natural and seminatural areas. Among the ol@éstimated for all types of climate in the
breeds of domestic animals, we mention asountry [1]. It is relevant that each owner of
freqguent ussehde e pd & wiyBcaamakledland (householder and farmer) should
O0Mang-apiigcadnd O0BLI| $ atha awke of @he énessimmablé value of local
cattle, longtime ago recognized for their native varieties grown in their own household
value [20]. or of old farmed breeds for more than 100
On farm conservation perspectives The years. Also, each landowner (householder and
European legislation definesin situ farmer) understands the unwanted effect of
conservation as the place where local varietiegtroducing into the culture of alien, exotic
have naturalized and issimilated to the farm varieties if they are not accepted by the
term for cultivated plants. No indications arecommunity. The community of arable
given as to how recognition of holdings /landowners @presented by the City Hall has
owners of local varieties can be organizedthe right to decide on the acceptance or
Sibiu has the chance to develop for the firstrejection of the cultivation of alien varieties
time officially in Romania this concept to and hybrids on the basis of the assessment of
ensure theimplementation capacity of the the genetic contamination risks of the local
European regulations on the conservation ofjenetic resources pool, and further for
local varieties. ensuing food security for long term.

At the local level, with the support of local Producers know the intrinsic value of these
councils it can be developed official lists of valuable genetic resources through
species and varieties traditionally cultivated ininstrumental values (i.e. tal®er and
their communes. In th regard a network of perpetuation from generation to generation) as
producers may further organize meeting withwell as their unicity as food resources. Their
officials for defining their own genetic value canbe defined collectively also as
resources. It is based on principles alreadynstrumental values. Those values are
substantiating generally bottom- up attributed to any resources that can be
approaches strategic development. Thentegrated into economic needs at the social
purpose of this official lis is to raise level. As a result, local native and creole
awareness at local level of the significance olvarieties can be well defined and understood
long-term food security for maintainingn  not only byconservationists but especially by
farm or on householdof landraces and old the society in which they carry out their
breeds considered valuable resourcesctivity or by the stakeholders to promote
worldwide for their genetic basis in research,them.

breeding and food secuwitin this regard, the In case of local authorities, through the Local
tax conscription of Transylvania published in Councils, they need further to support the
1750, reveals official lists comprising the coherent and consistent integration of
main species of crop plants found in villagesconservation measures applied in agricultural
[10]. Many of these (the potato) were still policies for supporting food security under the
gardening crops and in less than 100 yeargnpact of climate change from the village
they haveconquered cultivation in the field level, on a case by case basis and therefore
[2]. The process was slow, associated witlthere is an urgent need for the adoption of
local understanding of their usefulness as fooafficial decisions regardindné following:

and feed. This process was lost during timg1) the Official List of species and varieties /
and it is valuable in terms of adaptation ofhybrids of plants and animal breeds
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historically existing in the localities. This people. The measure is jiiigd by the results
measure is important in order to avoid theof the interview for the producers.

cultivation of plants that cannot be adapted to

local pedeclimatic conditions in our country. CONCLUSIONS

Here we present the example of Paulovnia's

unsuccessful cultivation in Brad commune,Based on the analysis of these results it can be
Sibiu county. On the other hand, the loss ofconsidered that generally producers from
certain crops (e.g. millet) may be again ofSibiu county are dedicated for continuing
interest today due to demand in the foodagriculture activities. However, they are not
market. For lhe future, the revitalization of aware et about the value of plant genetic
neighbourhoods would support integratedresources as landraces even they are aware

agricultural management for rural about the old animal bred. Even the most of
communities by compacting crops plots in theproducers are landowners they are not
same area and reducing costs. associated to develop common practices for

(2) the Official List of species and varieties /the support of resilient villages or communes
hybrids of crops and angh breeds existing facing climate change risks and hazards.
on the farm at Sibiu County and theLocal and County Councils are not yet
distribution map thereofThe measure will involved in the real support of the
support future strategies for ensuring foodconservation and sustainable use of rural
security in Sibiu County under conditions of resources such as genetic resources for food
climate change. They will also be benchmarksand agriculture. They need to address and
for harmonizing environental policies with substantiate theirfuture decisions on the
regional agricultural and economic policies; agricultural history of the place and to support
(3)Council Decision on the procedure forthe cooperation between all producers in a
approving the longerm integration of new village or commune.

genetic resources (plant varieties and hybrids

of plants and animal breeds). Such a measurRCKNOWLEDGMENTS
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Abstract

The locality GudlGteri wa, today a neighborhood of Si b
botanical point of view, with almost complete floristical inventori@sr study has a purpose to identify the main

mel |l i ferous plants in the GudOteriWwa locality and it:s

melliferous base of the Sibiu county, in order to turn to the best account of the melliferovsa®sothis 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 subspontanged-lora 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 i n suBaessfoetheibeekeepmgipSibtuiscamtyt s t he key t
Key wordsGu Ot eri wa, beekeeping weight, mel |l iferous plant
INTRODUCTION The Paleolithic cave paintings also highlight

the close relationship between man and bee.
The Gods, in a moment of divine grace,There are endless researches, works, studies
created the honey b ededicatddlftoottie beled) fom the &neientairhes t h
ma 1i18]. Darwin sensed the honey bees, pathuntil the present aly. Aristotel left us the
in their 100 milion years of existence. extensive studies in his books, such as
The human fascination about honey bees wag Ani ma | Hi storyo. Pl ini
also supported by the fact that the productof n hi s encycl opedic wor |
bees, honey, was the only one sweetener iall the knowledges existing at that time about
human nutrition. This fascination diminished bees.
its attractiveness because of the imports oHerodotus gave us an interesting and
sugar cane from the New World into Europe. somewhats ur pri si ng i nfor mat
Honey, this complete basic element was a patteyond water (Ister, Danube) can not be easily
of the food of the Gods. Zeus himself wasfedb r o k e n because of t he
as a baby, with honey and geamilk. Xenophon confirms: A Tl
Greek mythology records the family Melisus, consists primarily of honey, vegetables,
the honey man, with his daughterthe simple or cooked milk and vey little meat,
nymphs Melissa (the Bee Queen) and Amaltedecause thdaith in Zamolxis stopped them
(the Goddess Capra) that have fed Zeu$lQ].
immediately after his birth by Rheg3. The bee has never lost its fascination for man.
An ancient Greek mith said that the first The Ethology, a science that deals with the
temple, of the five built, ab initio, at Delfi, study of the animal manifestations, has been
was made of beewax and it was worglido  keenly concerned with the enigmatic
the Earth Goddess in the hypostasis of a Bemanifestations and states of the bees world.
[8]. The so called A the bee:
fantastic ritual, full of mystery has been
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unravelled by the researcher Karl von Frisch- the use of information from the specialized
He drawed out of its spfere of magic, literature,

concluding that At he -thkairec obsegatidnénghe field,s not hi ng
else but an informational attempt in thees - the collecting of the miferous plants in the
effort for guidance to the melliferous area and the identification of the plants in
locations. Karl von Frisch received the Nobellaboratory.

Prize for his discoverigd].

The researches has shown that the flowerinRESULTS AND DISCUSSIONS

plants, appeared 24200 million years ago.

About around 100 million years they were An important condition for the growth and the
spread over almost the entire globe. The beegprofitable maintenance of the bees families is
have evolved simultaneousely with thethe knowledge of the melliferous plants in the
flowering plants. The key to success of thisar e a . GuHteri Ha is a par
symbiosis was the necessary pollen both foSibiu county, that have been well investigated
the bees and also for the plants reproductiorunder the botanical pect, with an almost
[11]. The importance of pollinating sects in complete inventory of the florfl, 4, 5, 20,
plant wool has been debated over time by21, 22] The research of the potential of the
different naturalists, among them bees andlora in this area led to a number of 927
butterflies playing an important role. Studiesspecies of plants, of which we have identified
and research related to the importance and81 species of melliferous plants.

evolution of lepidopteran populations in the In order to identiy the species of this flora,
hill s of enditthesurrolHdingg 2vd have been used a number of resources
of Sibiu have been carried out over time byfrom the speciality literaturf, 7, 14, 15, 16,
the Sibiu saxons, but there are also mord7, 23]

recent studies in recent years [25] The result of our study is the elaboration of
Over time there have been studies on thehe floristic list of the melliferous plants and
importance and beneficial qualities of honey.the determination of the beekésgp weight
Physiceachemical analyzes revealed the for each specig8, 6, 19] (Table 1).

composition and content of honey, which is

strictly dependent on pollen and nectar of;rable 1.The melliferous potential of the flora from the

i 'H ri "H n i r
ﬂOWGrS [12!13] . . Nr.(c:) £a Famil;[/ Y L tSpeecies 2 ge'ﬁ:gg ts s
The purpose of our research cists in rt : : : :
. ‘g . . 1 Berberidaceae Berberis vulgarid.. Medium
identification of the melliferous flora from
Gu'Ht eri "Ha and i ts s UFroRrgep fgognacenagl; piVeimicount y
an aceal I emalid.. um
The data obtained were corroborated with th Anemone nemorosa Medium
.. . 5 Anemone ranunculoides Medium
data from the specialized literature about thes Anemone sylvestrls Medium
studied flora of the area. ! Clematis vitalbal Medium
8 Helleborus purpurasceny Medium
W.etK.
9 Papaveraceae Chelidonium majus. Little
MATERIALS AND METHODS 10 Corydalis solidalL.) Sw. Medium
11 Papaver dubiunt.. Medium
. .. . . 12 Papaver rhoeas. Medium
The InveStlgaDnS were carried out in[1 Fagaceae Quercus petraeéMatt.) Liebl. | Medium
’ [ & L A ma nQuercus gobul. o il Medium 4
_G u Ht e ri "Ha, a _S_a _X 0 n_ S ‘1’5t tCo'ryIatEaé"“ " Cbrylus abelland ™ t Hequmy U T I €N t
included in the area of the Sibiu city, which ig16 cP:aIryophynaceae §n<|ene vulgaris(_MTché) Garke L?r?e
. . 0 onaceae [o] onum avjculare. "y “_ltte . n
in full expansi on. e E T e AreonuPhhrom G U Hdiue| r | "Ha
comprises meadows, forests of acacia, aldgg? - Rosaceae Cralaggus monogyniacq, | Medium
! ! 20 Malus pumilaMill. Medium
bushes, schrubs and orchards.The study of {he Pyrus communis. Medium
: : | 22 Prunus domestich. Medium
mélliferous flora was carried out between thez Prunus aviurL, Medium
years 2012018, from point of view [24 Prunus cerasub. _ Medium
. . . 25 Filipendula vulgarisMnch. Little
theoretical and practical, on the followingzs Fragaria vesca.. Little
|eV€|S . 27 Fragaria viridis Duch. Medium
) 28 Malus sylvestrigL.) Mill. Medium
29 Potentilla albal. Little
30 Potentilla anserind._. Little
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31 Prunus spinosé. Medium 107 Salicaceae Salix albaL. Large
33 Prunus tenelldatsch. Medium 108 Salix capred.. Large
32 Rosa canind.. Medium 109 Salix cinered.. Large
33 Rubus caesiuk. Medium 110 Salix fragilisL. Medium
34 Sorbus torminaligL.) Crantz Medium 111 Salix purpured.. Medium
35 Fabaceae Amorpha fruticosd.. Medium 112 Cucurbitaceae Bryonia albal. Medium
36 Robinia pseudoacacia. Very large 113 Primulaceae Primula verisL. Medium
37 Galega officinalisL. Little 114 Gentianaceae Centaurium erythrae®afn. Medium
38 Lathyrus tuberosuk. Medium 115 Apocynaceae Vinca herbacedV. et. K. Little
39 Lotus corniculatug.. Medium 116 Vinca minorL. Little
40 Medicago falcatd.. Medium 117 Solanaceae Datura stramonium Little
41 Medicago lupulind.. Medium 118 Hyoscyamus nigédr. Little
42 Medicago sativad.. Medium 119 Convolvulaceae Calystegia sepiurfL.) R.Br. Medium
43 Melilotus dficinalis (L.) Pall. Medium 120 Convolvulus arvensis. Medium
44 Onobrychis arenaria (Kit.) | Medium 121 Boraginaceae Anchusa officinalid.. Medium
Ser. 122 Cerinthe minotL.. Medium
45 Onobrychis viciifoliaScop. Large 123 Cynoglossum officinale. Medium
46 Trifolium campestré&chreb. Medium 124 Echium vulgare.. Little
47 Trifolium hybridumL. Medium 125 Pulmonaria officinalis_. Medium
48 Trifolium mediund.. Medium 126 Pulmonaria mollisVulf. Medium
49 Trifolium montanunt.. Medium 127 Symphytum officinale. Medium
50 Trifolium ochroleucorHuds. Medium 128 Verbenaceae Verbenaofficinalis L. Medium
51 Trifolium pannonicundacq. Medium 129 Lamiaceae Ballota nigraL. Medium
52 Trifolium pratense.. Medium 130 Calamintha clinopdium Little
53 Trifolium repend.. Large Spenn.
54 Vicia craccal. Little 131 Chaiturus marrubiastrum(L.) | Medium
55 Vicia grandifloraScop. Medium Rchb.
56 Vicia hirsuta(L.) S.F.Gray Little 132 Glecoma hederacea Medium
57 Vicia pannoniceCr. Medium 133 Glecoma hirsutaV. Et K. Medium
58 Vicia satival. Medium 134 Lamium albunti. Medium
59 Vicia villosaRoth. Medium 135 Leonurus cardiacé.. Medium
60 Lythraceae Lythrum salicarial. Medium 136 Marrubium vulgarel. Medium
61 Onagraceae Chamaenerion angustifoliun Large 137 Melittis melissophylluni. Medium
(L.) Scop. 138 Mentha longifolia(L. ) Nathh. Medium
62 Epilobium hirsutunti.. Medium 139 Mentha piperital. Medium
63 Oenothera biennik. Little 140 Nepeta nuda.. Medium
64 Thymelaeaceae Daphne mezereuin Medium 141 Origanum vulgard.. Medium
. _ 142 Phlomis tuberosé. Medium
65 Cornaceae Cornus sanguineh. Med!um 143 Prunella grandiflora(L.) Jacq. | Medium
66 Celastraceae Euonymus europada Medium 144 Prunella vulgarisL. Medium
67 Rhamnaceae Frangula alnusMill. Medium 145 Salvia nemorosa. Medium
68 Rhamnus cathartich. Medium 146 Salvia nutand.. Medium
69 Aceraceae Acer campestrd... Medium 147 Salvia pratensis. Medium
70 Acer pseudoplatanus Medium 148 Salvia verticillataL . Medium
71 Rutacgae chtamnus albus.. L|Ft|e 149 Stachys annug. Large
72 Geraniceae Geranium pretensk. Medium 150 Stachys germanica. Medium
73 Linaceae L@num austriacunt.. Med?um 151 Stachys recta. Medium
74 Linum flavurL. Medium 152 Stachys sylvatich. Medium
75 i Linum hirsuturt.. Medium 153 Teucrium chamaednys Medium
76 Apiaceae Carum carvil. . Med"”‘“ 154 Thymus glabresceWilld. Medium
7 Chaerophyllum aromaticur. Little 155 | Plantaginaceae | Linaria vulgarisMill. Medium
8 Daucus carotd.. Medium 156 | Orobanchaceae | Pedicularis comosa. Little
79 Eryngium campestre. Medium 157 | Scrophulariaceae | Scrophularia nodosa. Medium
80 Eryngium planunt.. _ Medium 158 Verbascum blattaria.. Medium
81 ek e DO IO Little 159 Verbascum chaixWil. Medium
82 Pastinaca sativa.. Medium 160 Verbascum lychnitik. Medium
83 Pimpinella saxifragd.. Little 161 Verbascum nigrurh. Medium
84 Tiliaceae Tilia cordataMill. Very 162 Verbascum phlomoidés Medium
— large 163 Verbascum phoeniceum Medium
85 Tilia platyphyliosScop. I\;?;}é 164 Rubiaceae Galium veruni. Little
- - 165 Viburnum opulug.. Medium
86 Malvaceae Altiacs canqabl_na. L!ttle 166 Valerianaceae Valeriana officinalisL. Medium
87 Althaea officinalisL. Little 167 Di Cephalari diataGriseb. et Litt
: - psacaceae ephalaria radiataGriseb. e ittle
88 Althaea pallidaw. et K. Little Schenk
89 Cavaierd thurlnglach. Med}um 168 Cephalaria uralensis(Murr.) | Medium
90 Malva pusillaSm. Little Roem. et Schult.
91 i Malva sylvestri.. Little 169 Dipsacus laciniatus.. Medium
92 Violaceae Viola ambiguaW. et K. Medium 170 Scabiosa ochroleuda. Medium
93 Viola caninal. Medium 171 | Asteraceae Arctium lappal. Medium
94 _ Viola odoratal. _ Medium 172 Arctium tomentosurlill. Medium
95 Brassicaceae Barbaraea vulgarifR. Br. Medium 173 Aster amellud.. Medium
96 Brassica elongat&hrh. Medium 174 Bellis perennid.. Medium
97 Brass!ca nigraL..) Koch Large 175 Carduus acanthoidés. Medium
98 JEEsE  [EE L S Large 176 Centaurea scabiosa. Medium
campes?rls (L) Clapham - 177 Cichorium intybusl. Medium
99 Calentine pratenS'E' L!ttle 178 Cirsium arvenségL.) Scop. Medium
100 Crambg tatarlaSeb_eok. L!ttle 179 Cirsium canuniL.) All. Medium
101 Hespgrls malanaliss L|Ft|e 180 Inula britanical. Little
102 Lunaria annual. Ssp. annua Med!um 181 TETaxachm officinale] Medium
103 Raphanus raphanistruin Medium (L.) Weberex F.H. Wigg
104 Sinapis albd.. Large
105 Sinapis arvensik. Medium
106 Resedaceae Reseda luted. Medium
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It is known that the life of bees, both in the

larval and adult stages isoskly related to the

plant world. In our country they have been

identified 398 species of melliferous plants.

[17] -

I n GuHteri ™Ma, the mel ¢ § - TR bel on
mainly to the spontaneous flora. We identified ° I a1 . . . I o W I . '

181 species of melliferous plants that belonc

to 43 botanical families.

The best represented families aramiaceae

with 26 speciesFabaceaewith 25 species,

Rosaceaewith 17 species,Asteraceaeand  Fig.2. The numerical abundance of the species included
Brassicaceaewith 11 species, each of them,i n the mel i ferous plants
Apiaceae with 8 species, Boraginaceag (Continuation).

Scrophulariaceaewith 7 species each of S°Urce: Own design.

them, Ranunculaceae with 6 species,
Malvaceaewith 6 species an8alicaceaavith

5 species.

The families represented by a small number o
species arePapaveraceaeand Dipsacaceae
with 4 species each of thenQnagraceae
Linaceae with 3 species eachfagaceae
Polygonaceae Rhamnaceae Aceraceage
Tiliaceae Apocynaceae  Solanaceag
Convolvulacea@andRubiaceaavith 2 species
per family.

Many families are represented only by a
single species:Berberidaceag Cornaceae
Corylaceag  Primulaceae  Lythraceae
Celastraceag  Rutaceag Resedaceae
Cucurbitaceag Gentianacea@®/erbenaceage
Plantaginaceag =~ Orobanchaceae and
ValerianaceadFig.1, Fig.2).

The ensring a habitat rich in wild flowers
comes to support the main pollinator in the
rea, Apis mellifera carpatica L. (the
arpathian bee) which has been formed under
the specific conditions of climate, relief and
melliferous plants base in our country. To
pace the bees families i
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 beekeepingight:
- Three species have been identified with a
very large economical beekeeping weight:
Robinia pseudoacacih., Tilia cordata Hill.,
and Tillia platyphyllos Scop. They represent
3% of the total of the melliferous species.
5 : : - 11 species have a large aomical
S 4 =.|I1 312 e e e S S I beekeeping weightSilene vulgaris(Mnch)
( ==iln..cll.8...0:..10 Garke,Onobrychis viciifoliaScop., Trifolium
FEFFFTEE repensL., Chamaenerion angustifoliurtL.)
Scop., Brassica nigra(L.) Koch, Brassica
rapal. ssp.campestrigL.) ClaphamSinapis
albalL., S. caprealL., S. cirereal., Stachys
_Fig. 1. The numeri_cal abundance of the_ species gnnual. These 11 species represent 6% of
included in the mellifer Ofﬁjesmalffe?orhéSspeélleasﬁo%al.l n GuHt eri "Ha.

Source: Own design. ) ) . )
- With a medium economical beekeeping
weight is the best represented category. These
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totalized 135 species which represent 74% oCONCLUSIONS

the total analized species (Table 1
- The category with a low economical After the botanical classification, in the flora

beekeeping weight includes 32 species whict® GuHt er i "Ha, there ar

represent 18% of the honey resources of th&P€cies, of which 181 species (19,52%) have a
area (Fig. 3) melliferous potential. They were grouped into

43 botaical families. The best represented
from this point of view are Lamiaceae (26
'Egg%e Ver‘;;:"ge sp.), Fabaceae (25 sp.) and Rosaceae (17 sp.)
e Due to the large number of the valuable
‘ , melliferous species, the plants in the area
a ’ 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
medium categories wh economicabeekeeping value,
745% demonstrate that Gusterita is an area
Fig. 3. The economical beekeeping weight of thefavourable for the beekeeping, ensuring the

mel liferous plants speci esalifyof Hohey prodigced in this aealdhcitsi "Ha
Source: @Qvn design. diversity.

The melliferous species in the studied arelREFERENCES
have an economicabeekeeping weight that

is divided into four categories: very large[ 1] Antoni e, I ., 2016, Grtdin

(2%), large (6 %), medium (74%) and little Antofie Marla_Mlhaelg, Save_l C;ameha (Eds.), .

(18%) Construi mvampreunh gl&kr onomi
' . . [21Ci oc®©rl an, V., 2000, FIl or a

On observe that the most important categories o 1 ¢ s .  m1688a.r e Ht i |

(very large, larg and medium) represent 80%[ 3] C" r nu, ldnte , meliférd, 8Ed, Ceres,

of the melliferous flora of the area, thatBuc ur e-8it i , 31

demonstrate that the studied zone has a hig[H]DCl"tU’ M.l, SchneideBinder, E-|’19701 Plante
beekeeping potential that can support th¢ °! €ctate Hi prelucrate de

development of the beekeeping. (Photo 1) (,\:Aﬁlz_ecBH'r ﬁkgﬁt Eae{ _bzé-fgi' u,a ’mu_zne;
[5]Dr tlgeus c u, c., 2003, Cor mof
Ed.Pel ecanu’1l478Br a Ho v ,
[ 6] Efti mescu, M. , Berbecel,
M. , 1982, I nfluen™a vremi.i
Ed. Ceres,-68ucur e Ht i, 56
[71Gr au, M. , 2009, Pluesul t e cL

anotimpurilor. Ghid al plantelor din Transilvania, Ed.

Hora, Sibiu,34-152.

[B]Graves, R., 2018, Miturile Greciei Antice, Ed.

Pol irom, BdcureHti, 36

[ 9] Gri mal , P. ., 2003, Di ¢ "Hi on
romant, Ed. Saecul-32s | . o.,
[10]Guariti, D., 2013, Mierea, Ed. Casa Oraded.7

[11]LeeM2 d e r , E., Fowl er , J. V
2017, 100 de plante pe placul albinelor, Ed. M.A.S.T.,

ohoto 1. o | 013, Hf ~v i "n  mroan

ghOto 1OB _e el keeping locate d[112] ori]se, &,%(ﬁ'éResearch on quality analysis of
ource. Vriginal. an assortment of five types of honey in Romania
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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 Bakistan
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 agrictilire sector. Thus, it is essential to improve governance variables for strengthening
increasing

trust | evel of foreign

i nvestors

Key words Governance indicators, FPI, Inflation, GDP, Agriculture sectakistan

INTRODUCTION

and

i nflc

high due to instable political conditions, and

_ _ _ the foreign investors are avoiding investment
The FPI involves the investment in stocks,in Pakistan, therefore, foreign investors can be
bonds or money market instruments forattracted to invest in Padtan through FPI.

shorter time period

in foreign country. Though, it is a shorter time period investment

Because of its short term nature, it providesput it may be useful for Pakistan in attracting

opportunity for investors to take advantage ofoverseas investors. Unfortunately, the present
stano:
buying and selling the security. It is an Economists suggest that stock exchange is an
investment in the foreign secondary marketecoro my 6 s i
and its purpose is to obtain higher return. ThisPakistan is in deep crisis.

favorable inérest rate and exchange rate forc ondi t i ons

task is completed by passive or active

ndi

of

Paki

cator

investment strategies in financial markets. ItTable 1. FPI inflows in Pakistan (in Million Dollars)

improves liquidity position of host economy S Portiollo Investment
and also helps to increase the foreign reserves 200203 22.00
that result in stability of exchange rate 200304 -28.00
F. | th f . tf | . t t FPI 200405 153.00
Firstly, the foreign portfolio investmen (FPI) 500506 351.00
is affective for obtaining higher return ang 200607 1,820.00
decreases risk  through intenoatal ;88;83 515635’0
di\_/ersificqtion_. Secondly, it perform_s a 500910 587.90
significant part i n| ho®tin countrysss eco
growth. Thirdly, it encourages investment of igig (;‘f§9s)
new funds in the country due to which 01314 5258
investment level would increase. 201415 9173
The FPI is one of the crucial capital inflows 201516 (319.7)

. . ;. o 201617 (512.8)
and in current economic conditions, it i 201718 (240.7)

and

nomi

extremely important as the market risk is very Source: Own calculation and design based on the

data provided by [17]
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Table 1 depits that FPI has increased todiscussed in section two, the research
$1,820 million in year 20067 from previous methodology has been presented in section 3,
value of ($10) in year 2062002. Then it the theoretical model has been presented in
started decreasing and reached at ($46.9) isection 4, restd have been presented in
year 201112 and then again started increasingsection 5 and conclusion has been discussed at
and reached at $917.3 in year 2aB1 Then the last section.

agan it started to decrease and reached dtiterature review

($240.7) in year 20:2018. Researchers have investigated varies
The Pakistanbds agr i c uétdrminardgs of ®reigntportfolioi irsvestmene o f
most significant sectors because it offers(FPI). According to [9], there had been
millions of employment opportunities, has dramatic increase in leV of global foreign
significant contribution in GDP, satisfies Portfolio investment (FPI) in the world. He
domestic 6od demand, contributes heavily in argued that foreign portfolio investment (FPI)
exports of commodities, increases foreignwas considered a comparatively safe and
reserves and ultimately leads towards higheefficient mean of moving capital to those
economic growth. The Pakistan hascountries where the demand of capital is
exceptionally attractive environment for greater, on the othdmand this opinion was
foreign investors particularly in agricultural questioned by sequence of financial crises of
sector as Hastani government has permitted Mexico in 1994 and the Southeast Asia in
100% equity investment in this sector. But1997 to 1998. Therefore, several economists
unf ortunately, P a k i s tdebateéd sthatathesel arise$ tweaner sirdngesamcc t o r
also not able to attract foreign investment dueeflect outstanding circumstances. However, a
to poor governance structure, corruption,closer look e@picts that the foreign portfolio
security conditions and instable politica investment (FPI) plays an important role in
conditions. Therefore, it is extremely economic growth of a country.

important to identify the determinants of FPI[2] examined both Asian countries and firm

I n Pakistanods agr i cullevel mauhboritysanad representation policies
A countryoés economi c wigch o effedied i isvestirerst o disributiomc t e d
by the process of governmental selectiondecisions. Based ondhcountrylevel survey,
replacement and monitoring of the the authors argued that the U.S. investor
government;ability of government to devise invested more in open market which had
and apply procedur e sstraged investol irights, ebetter graunting e 6 s
respect and status of institutes responsible fostandards and had improved legal structures.
administering economic and social relations.The U.S. funds were discovered to be invested
The governance systems have six indicatorsnore in compang which adopted policies
whi ch ar e used i n ewh@H tesutted ning better dewvelapmént wfo s
governance level [10]. These factors includeeconomic growth.[12] found that FDI and
Voice and Accountability (VA); Political FPI inflows had a positive effect on
Stability and Absence of Violence / Terror performance of developing economies as
(PV); Government Effectiveness (GE); many of the developing countries have
Regulatory Quality (RQ); Rule of Law (RL) established financial markets withet help of

and Control of Corruption (CC). Because of FDI and FPI. The authors observed the
FPIimprtance i n boost i mi(uenBeaokforesgh eapitél sflogs oo gvawth,
this study aimed at examining the impactof Indian markets and economy. The authors
governance indicators on FPI during 2005 depicted that FDI has positive effect on
2017 through applying OLS model. This growth of economy, whereas, the FPI has
study is very important because before theraegative effect growth of economy.

are very few studies which have investigated1] investigated the FPI determinants in Asian
the deérminants of FPI in Pakistan. developing countries .The regression analysis
The remaining study has been organized amlentified that the real exchange rate, inflation
follows: the literature review has beenrate, split of host capital market and indicators
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of economic movement in the global stockforeign portfolio investment (FPI) positively
market capitalization @re statistically influenced economic growth in host country.
important determinants of foreign portfolio [16] determined relationship of remittances
investment (FPI). The results showed thatthevi t h gr owt h of fhradgh st an
variable of inflation rate had negative sector analysis by using the time series data
relationship, whereas the other three variableghrough multiple regression analysis. The
had positive relationship. The variable ofvariables which were analyzed include GDP
foreign trade, feeign direct investment (FDI) at current price, public investment (PG),
and current account had statisticallyinflation rate (INF), worker remittances (WR),
insignificant relationship. [14] observed the private investment (Pl), pecapita income,
factors which affect Foreign Portfolio squared per capita income and changes in
Investment (FPI) in India, which crossedterms of trade. They found that there was
approximately 12 billion US$ at the end of positive  relationship among  workers
year 2002. These westment flows had remittances and economic growth. [5]
significant influence on performance of thediscovered the relationship of social and
other household markets. The authors foungbolitical factors and FDI for Pakistan dug

that FPI inflows were influenced by the return1971 to 2005 through OLS model. The

of stock market, exante risk and inflation rate findings showed that the human capital had
(both foreign and domestic). The impact ofpositive and significant relationship, whereas

the exanterisk and stock market returns had political instability had negative and
turned out to be most important factors of FPIinsignificant relationship with FDI in
inflows. The author suggested that the stockakistan.

mar ket 6s st abi l|-ante yisk a[ild empiecdly mvestigatedetixe amsation

will  attract further Foreign Portfolio of FDI with growth of Pe
Investments (FPI) inflows which might have 19812008. The variable which were included
positive impact on the national economy. in the model were foreign direct investment,
[8] examined that comparatively low yield in economic growth, and residual time effect.
developing countries together with higherThey observed a longer run and direct
economic growth rate and higher rate ofassociation between these vakeh The
return encourage foreign investors to shiftauthors recommended that foreign direct
their resources and funds in developinginvestment is a primary factor for economic
counties. The authors suggested that increasgrowth in  developing country. [15]
in foreign portfolio investment causes empirically investigated the influence of
increase in trade development, internationabverseas capital inflows on growth of
economic linkages and increase of productoPa ki st ands economy for
resources in host country. The authtoend 2010. The results explained that FPI, FDI and
thatimprovement of home capital marketsd remittances positively and significantly
reductions in capital flow restrictions attractedaffected economic growth, whereas, foreign
foreign investors to make foreign portfolio support significantly but negatively correlated
investment (FPI) in host countries whichwith economic growth. They further
resulted in economics growth. The authorssuggested that FPI, FDI and remittances had
also evaluated the costs and benefits omgor influence on the economic growth.
foreign portfolio investment (FPIYor the They also observed that Pakistan should
recipient countries and presented themprove the domestic resources to improve
empirical evidence about association offoreign aid.

market development with FPI, level of capital [18] investigated the association of political
market and market volatility. [7] determined instability, terrorism, electricity load
association of FPI and Malaysian economicshedding, inflation, market size,ratle
growth during 1991 to 2006 and detemed openness, incentives provided to investors and
association of GDP with foreign portfolio exchange rate stability with FDI in Pakistan
investment. The authors suggested thatluring 1980 to 2010 by using ARMA
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regression model. The results have shown thafthe data for the dependent and independent
terrorism and politicainstability had negative variables have been gathered from Economic
association while electricityloadshedding Surveys, SBP reports @n World Bank

had positive impact on FDI. The results haveDatabase. The Ordinary Least Squares (OLS)

also shown that exchange rate, market sizdechnique has been employed to determine the

i nvestorso i ncent i v erslatiormsmpdof dependedt @ariakdep.e. foreigns s
positively affect FDI while the inflation rate por t f ol i 0 i nvest ment ( FI
had a negative association with FDI inflows. agricultural sector and independent variables

[4] analyzed determants of FDI in i.e. governance inckeand control variables of
Pakistands agr i c 010 u inflation ance@DP.olThe gdvernanceiniéx has

by applying OLS model and reported thatbeen formulated as follows:

GDP and trade openness positively affeciGovernance Index (Gl) =f (VA, PV, GE, RQ,

FDI, whereas, government debt negativelyCC, RL)

affect FDI flows in Pakistan. First of all, the association of FPI with GI has

[20] explored impact of governance indicet  be determined, then to check the robustness of

on FDI in Pakistan during 1998010 by regressio results, the relation of FPI with

utilizing OLS regression model. The resultsindividual governance indicators has been

have depicted that politicatability, examined.

accountability, governmental effectiveness,The following regression model has been used
absence of terror, control of corruption, in this study:

regulatory quality and index of governance

have positive effect on FDI. LnFPI=b0 + b1 GI + B2 | NF
[13] investigated the association of exchangét
rate and FPI in Nigeria during 2007 to 2016Where'
and concluded that exchange rate significantlxzp '
and positively affect FPI inflows in Nigeria.

[3] examined determinants of FPI in Jordan,

= foreign portfolio investment
= Index of Governance Indicators
= Inflation rate

during 20002016 and found that variables of 5pp = Real GDP growth rate

inflation, economic activity, diversification of \/a = Voice and Accountability

risk, governance and credit worthiness of apy = Political Stability and Absence of
country have impact on FPI inflows for viglence / Terror

Jordan. [19] explored the relation of boardGg = Governmeetiffectiveness
governance with overseas instiartal RQ = Regulatory Quality

investors for tourism companies in TaiwanCC = Control of Corruption

and demonstrated that foreign ownership iRL = Rule of law

higher in case the companies have higheE-View 9.0 has been used to measure the
directoro6s owner s hi p redatodshigsofvariadlee r boar ds.

It can be seen from the above mentioned

literature review that there is no studyieh  The theoretical model of this study is shown
explored the impact of governance indicatorsn Fig.1.

on FPI I n Pakistanos agricultur al sector.
Therefore, this study is intended to fill this

Jent Vanable cpendent vaigh
research gap by identifying the association of — Repeniont arible
governance indicators with FPI inflows in | Govlediesiorslndes | PUR—
Pakistands arfprtheperibdtol r | Foreign Portfolio |
20052017. Inflaion | [nvestment (FPT)
MATERIALS AND METHODS S —

ig.1. Possible Relationship of Governance Index and
oreign Portfolio Investment (FPI)
Source: Adapted from [6]

In this study, time series secondary data haE
been uses for the period of year 2HIH 7.
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RESULTS AND DISCUSSIONS

Firstly, the ADF un#root test has been
employed in order to check stationarity of

that if GDP would be higher, then FPI inflows
willincrea® i n Paki stanods

Table 3. OLS Regression Model

variables and results have been descriimed NP O'|'S Reg?;'"” MOT'e' Sd
Table 2. The table 2 describes that aft Panel | —
variables are stationary at level. So, based pn Gl 7 213%* 3215
results of Unit Root test, the suitable model is INF -0.421** 0.130
OLS which has been applied to estimate the RGDP 3.192*** 2.356
relationship of governance factors with FPI in C 3.718 2.627
Paki st ands ctargand teudstltsi+al s e Panel Il
. . i L VA 4.613* 2.412
have been described in Table 3 which depigts Y 3510° 1519
that value of Adjusted quare is 0.68 which GE 5 618"~ 2164
means that independent variables haye RQ 0.136 2155
explained around 68 percent of changes cc 1.262%+* 1.187
occurring in FPI for PR&E ki st alal3d™s |agR3433c ull
sector. The value of Wbin-Watson is 1.93 INF '1-2304**** 0-350
which means that there is no issue of RGCDP > 3315;5 13ﬁ
rrelation among explanatory f rs. : :
autocorrelation among explanatory factors R-squared 0741141 Mean dependent var 7.140833
Table 2. ADF Stationarity Unit Root Test for Variables| A4t &-squrd QURI9%  SD. depeniest v L5
S.E. of regression 0.464986  Akaike info critericn 1.026509
Variables SHDF Critical Values Decision Sum squared resad 1065718 Darbin-Watson stat 1.93564
= Log likelbood 1451067
010 70 IEVEL =-3.3) . it
fp Y Sl =2505006  Staonary atleve Fotat ISSHH
O 094 fevel = 2233456 Prob(F-statistic) 0.000167
. 4306256  elevel =-5.057910 : $++Significant at | Percent, ** Significant at 5 Percent, * Significant at 10 Perceat.
VA i 5% level =-4.119910 Stationary at level . P
0297 J00e level = Source: Own Calculation.
o level =-3.701103
PV suie :C-w-ll flf.’:?:)'.ﬂ Stationary at level -
LT vt o e i The robustness of regression results has been
Yoy Melevel =3.1219% examined through association of indival
. Goigy R mRINEE  Sosyatiod governance variables with FPI inflows in
o 1%lewd =S 856426 agriculture and results have been reported in
RQ f(;'l;f,ls,' -f("’;k'l\d]=--}§é§3£ Stationary at level panel Il of table which indicates that variable
o level =-2.36298 . e . ‘g
- % level =2057910 of voice and accountability (VA) significantly
e ey it o LU Sonyatieed and positively affect FPI flows. It is estimated
i, )% level =-1.701103 . . - .
o =S that if the voice an@ccountability improves
- o
RL ('01)12‘2)0 5% level =-4.119910 Stationary at level by 1%’ then FPI will increase by 4.61%. The

10% level =-1.701103

Source: Own Calculation.

The panel | of table 3 indicates that the
governance index has sigeidint and positive

i mpact on FPI in Paki
which means that if governance would
increase by 1%, then FPI in agricultural secto
will increase by 7.21%.

The variable of inflation is significantly and
negatively affecting FPI which raes that if
inflation will be higher, then the FPI inflows
wi || decrease in Pak
Moreover, the variable of GDP is significantly
and positively influencing FPI which means

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 incrased by 1%, then EPI will ri

b)? 38190 Sthe? Wafiablé b bo\'/errn‘?h

effectiveness (GE) also has significant and
rpositive association with FPI flows that if
there is 1% increase in GE there FPI will
increase by 5.61% in Pakistan.

Furthermore, the variable$ RL and CC also
have positiye and significant relation with FPI
5wk GHich Brat il

in these variables, then FPI in agriculture will
increase with 1.23% and 1.26 % respectively.
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The variable of RQ has insignificant [2]Aggarwal, R., Klapper, L., Wysocki, P., 2003,

associationwt h FPIl in Pak ii’ﬁ;‘f\‘/’\%ﬁrlgfgggncesaobfqreig”d”ﬁ“'l““?“%l jpvestors:

sector. [3JAI-Smadi, M. O., 2018, Determinants of foreign

portfolio investment: the case of Jordan. Investment

CONCLUSIONS Managemat and Financial Innovations, 15(1), 328
336.

Foreign Portfolio Investment (FPI) performs al4Anwar, Z,, Saeed, R., Khan, M. K., ShBpAhmad,

. . . S., 2013, Determinants of foreign direct investment
critical . part m_ grOWth of (_:i_eveloplng_ (FDI) in Pakistan's agricultural sector. Scientific Papers
economies and it also has a critical part inseries  Management, Economic Engineering in

devel opment of Pa k i Agriculture @rél Rura€Developn@ni y3(1);18 N
general and agricultural sectorparticular. A [5]Azam, M., Lukman, L., 2010, Determinants of
developing economy like Pakistan is Foreign Direct Investment in India, Indonesia and

. . _Pakistan: A Quantitative Approach. Journal of
extremely dependent on the foreign capltaIM‘,jmgeri‘,jII Sciences, 4(1).

inflows as it has a critical role in growth of g1aziz, B., Anwar, Z., ShawnawazS., 2015

economy and agriculture. Thus, this researcibeterminants of Foreign Portfolio Investment (FPI):

aimed at determining association of Empirical Evidence from Pakistan. Asian Journal of

governance indicators with FPl s in Educatinal Research & Technology, 5(2), 1I6D. _

Pakistands agricul t ulflBgsalg %a?f‘”f" orH- 280%.F°fe'?|” ortiokog ¢ 5
. . investment and economic growth™ in MalaysiThe

2017. This research depicted that all thes,yisian Development Review, £093.

governance indicators excluding regulatory[gjekeocha, P. C., 2008, Modelling the long run
quality significantly and positively affect FPI determinants of foreign portfolio investment in an
flows in agriculture sector. The main emerging market: Evidence from Nigeria. Paper
contribution of this study is that examined presented at the International Conference on Applied

. . conomics.
connection between governance variables an |Grabel, I, 2003, Averting crisis? Assessing

FPI in Pakistanods adrhehs@ed tb habafe dinanciaSinkediatio® ifi emdrgi@gr  f
time. This study showed that governanceeconomies. Cambridge Journal of Economics, 27(3),
variables have significant impact on FPI| in317336.

agriculture. So, these variables need to b&t0lKaufmann, D., Kraay, A., Mastruzzi, M., 2009,
ggregate and Individual Governance Indicators

counted in formulating pizies to attract Policy Research Working Paper 4978103

higher FPI flows in agriculture sector. [11]Khan, M. A., Khan, S. A., 2011, Foreign direct
It is being recommended that the controllinginvestment and economic growth in Pakistan: A
authorities  should implement effectual Sgitfrm analysidVorking Papers & Research Reports
processes for improving governance variables o o0 A o Akujuobi, L. E., 2013, Impact
T(O reinforce trust of national and 'ntemat'(_)nal of macroeconomic indicators on the performance of
investors and to emmce FPl flows in foreign portfolio investment in Nigeria. European

Pakistands agri cul t urarhal ofBusiess and Management, 5(2)981

Following are the limitations of the study: [13]Osemene, O. F., Arotiba, K., 2018, Exchange Rate
-Some other important variables can also b%olatlhty and Foreign Portfolio Investment in N|gx_ar|

. . lobal Journal of Management And Business
included in the model. ' . Research, 18(2), 129.

-The data for the extended time period can bgi4]rai, K., Bhanumurthy, N., 2004, Determinants of

included in the model. foreign institutional investment in India: The role of

-The burning issues ofaRistan like terrorism, return, risk, and inflation. The Developing Economies,

€ bur >¢ - ! 42(4), 479493,
Eghitr']iﬂégzt?r?'tlﬁg r?]r(;%eelnergy Crisis can also 'or- 2 ”s. A, Sabir, M. S., Mehboob, F., 2011,

Capital inflows and economic growth in Pakistan.
PIDE Working Paper.
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Abstract

Field experinents 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 andlgiof 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 thepfathireatments. Seeds were sawnridges 1.0 m apart and

50.0 cm between stands in 5.8ptots on §' 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 -tive eieal

plots. S.frugiperda populationedreased significantly with increase in the number of timegpkib 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;fandnce weeding it was 12.5 and 13.3 in the two years
respectively. The neweeded 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 weriicsigity 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 betweels. frugiperda and the grain yields in the two years suggesting that any of the weeding regimes,
especially 2weeding and 3veeding can be adopted to reduce S.frugiperda infestation in maize with no significant
effect on grain yield. In addition , any okthwo varieties can be cultivated in the area to achieve good grain yield.

Key wordsweeding regimes, fall armyworm, maize yields, Nigeria

INTRODUCTION at some stage of their life feed on plant root,
Stem, leaves and flowers and reduce their
Weeds seriously limit maize production invigour or kill them. Weeds can also act as
Nigeria and elsewhere [3]. Weeds interferealternate and alternative host plants for
with cropsby competing for nutrients, water disease pathogens and other pests thus making
and light; they may also introduce the control of such diseases and pests more
allelochemicals into the habitat they sharedifficult [8, 3].However, there is little or no
with crops [3]. The effects may be subtle atinformation on the effects of weeding on the
first (reduced plant vigour, delayed population ofS. frugiperdaassociated with
development or suppression of specificmaize crop in Umudike, a rain forest tropical
characters) but the tthate effect is reduction environment, hence this studywas
of crop yields [5, 3]. According to [14], the undertaken.
presence of weeds in maize fields reduced®bijectives of the Study
crop yields by 40 to 60% depending on thelt was the objectives of this study to: (i)
intensity of weed infestation. According to [3] determine the population &. frugiperdaon
weeds may habour insects and pathogenimaize crops in Umudike; (ii)determine the
organisms armful to crop plants. The insects proportion of damage done 8. frugiperda
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on maize crops in the area; (iii) detenmithe  An area 2x2 (4r) in the centre of a&ch plot
effect of weeding regimes on population®f was marked out for determining yield. Plants
frugiperdg (iv) relate the larvae population of in the four middle rows were used. Maize
S. frugiperdagrain yields and leaf damaged. cobs were harvested 90 Days After Planting
(DAP) and the weight of cobs per plot was
MATERIALS AND METHODS determined by harvesting all the plants in each
plot and weighing them fresin kg using an
Field experiments were conducted in 2017electronic balance. The cobs were later
and 2018 during the second planting seadon sundried by spreading them out in benches in
the Research and Teaching Farm of thescreenhouse for 23 weeks. Maize grains
Faculty of Agriculture, Abia State University, were weighed after extraction from the cobs
Uturu, Umudike Campus to investigate thein kilograms and recorded at about 14.0%
effect of weeds on fall armywori@podotera moisture content. The moistrcontent was
frugiperda of maize. Umudike is located at determined by using a moisture meter. The
(Latitude 08 29N; longitude 07 33E and yields were expressed in Kg/ha. Damaged and
Altitude of 122m above sea level) in the rainundamaged leaves in each plot were usually
forest belt of Nigeria. counted. A plant with 25.0% and more of it
A land area of 320m was ploughed andleaves damaged was considered a damaged
harrowed. Two varieties of maize OBA plant otherwise it was undamed) [11]. The
SUPER 98 (white seeded) and OBA SUPER 2%ercentage (%) leaf damaged was calculated
(yellow seeded) obtained from Agro input unit and recorded as follows:
of Abia State Ministry of Agriculture,
Umuahia were planted. The maize varietiegt leaf damaged otal number of leaves damaged100
occupied the main plots. Four haeeding total number of [eaves in sample

regimes (no weeding, 1, 2, and 3 Weedingsbata collected were analysed using the
were used as the sub plot treatments. The firs y 9

weeding commenced $Veeks After Planting ﬁnalyS'S of variance (ANOVA), while the

fr?t(\a/\r/\gllas? ng: Orcdci)gtlnutei)datth;hrerel:urr\:\éee(—:-rklyof to separate the means. Simple regression and
. ng . : correlation analysis was performed to show
weedings. Thus, first weeding was carried OuEhe relationship  between the larvae

at 3 WAP, second at-@/AP and third at 9 daopulation, grain yields and leaf damaged.
WAP. Each sub plot measured 5m x 5m an

was separated by 1.5m paths. The treatmen

were replicated four times andranged in a EESULTS AND DISCUSSIONS

split plot design. Maize was planted in rows :
on plots spaced 1.0 m between rows and 50.?)_he results on the effedf weeding on the

cm within rows at two seeds per stand and 3_(|5)opulat|on ofS.frugiperdalarvae and leaves

) ) damaged in maize in 2017 and 2018 are
cm deep. The seedlings were thinned to 1perresented in Tables 1 and 2.

stand at twenty days after seedling emergenc . Frugiperda population density on OBA

On the same daya compound fertilizer, N. ‘

: ; SUPER 98 and OBA SUPER 2 in 2017, was
PK_15: 15:15 was applied by band at the rate ) g 55 \hile in 2018, it was 10.45 and
of 75 kg/ha. Ten plants were randomly 10.13 respe’ctively. The ’weeded plots

selected -per plot and sampled at e‘adgesulted in significantly (P<0.05) lowes.

sampling date by direct visual counting usmgfrugiperda population than the neweeded

the Tally Counter (A quick counting device). (control) plots. The number of weeding

Sampling was doné the morning between AR

6 30pan% 8.30am on each sa?npling dateresulted in significant (p<0.05) effects &
' S T . frugiperda population. Thus, three weeding
Sampling involving counting all the larvae resulted  in  sianificantl lower  larvae
present in each chosen plant. Sampling for 9 y

larvae started when the crops were 3weeks oIBprlJlaF'onhof 3.23/ plants in 201d7 arr;g 6.35/
after the first weeding. plants in the year 2018 compared tarid T

east Significant Difference (LSD) was used
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weeding that had 5.03 and 8.30/plantGrain yields of maie (Table 2) were
respectively in 2017 and 8.32 and 10.45/plansignificantly (P<0.05) higher in the weeded
respectively in 2018. than the nomweeded plots. Significant
differences were also obtained among the
Table 1. Effect of weedg on the population of weeded plots. The highest grain yields were
S.frugiperdalarvae and leaves damaged in maize inghtgined from the Sveeding plots, which

2007 gave 2,200.12 kg/ha in 2017a 1,834.75
reatments . . .
Varieties larvae/ Grain yield % leaf kg/ha in 2018, while veedings _gave
plant (Kg/ha) Damaged 2,105.43 kg/ha and 1,545.13 kg/ha in 2017
OBA 8.01 1,600.43 25.15 and 2018, respectively. Thewleeding plot
SUPER 98 gave 954.15 and 905.14 kg/ha in the
gSQER 8.55 1,800.02 |  22.16 corresponding years. The lower grain yield
SERN 007 3 027 observed on these plqts confirms repor{hy
LSD (5%) 0.25 10.45 0.73 15, 9] that the ultimate effect of weed
Weeding interference on crop plant is reduction of crop
Control 12.01 510.20 39.05 yield.
1-weeding 8.32 954.15 35.18 Similarly, [14] reported that uncontrolled
2-weeding .03 2,105.43 36.80 weed growth during period of 10 and 30 days
3-weeding 3.23 220012 | 30.15 after crop emergence reduced maize yield by
SEN 0.28 4.28 1.40 )
LSD (%) 052 958 098 40 to 60% [7] reported thacaterpillar of

Source: Field Experiment, 2017. S-frUgiPerda appear 1o be much more
damaging to maize in the west and central

The control plants recorded the highestAfrica than most otheiSpodopteraspecies.
number ofS. frugiperdaper plant 12.01 and Infestations during the mitb latewhorl stage
15.60, respectively in 2017 and 2018. Theof maize development caused yield losses of
higher S. Frugiperda larvae population that 1573% when 58100% of theplants were
was observed in thronweeded maize plots infested withS.frugiperda[6, 7].

confirmed report by [1, 12, 13] that weedsThe percentage leaf damaged was

acted as reservoir for some insect pest thagignificantly  (P<0.05) lower on OBA
Subsequenﬂy infestcrop p|antsl SUPER2 than in OBA SUPER 98. The

weeded plots resulted in significantly lower
Table 2. Effect of weeding on the population of percentage damaged leaves than-weeded
S.frugiperda larvae and leaves damaged in maize inplots. The relatioship betweenS.frugiperda

2018 population, grain yields and damaged leaves
Treatments _ is presented in Table 3.
Varieties 'arl‘;i‘te/ Gi:;‘:j” dZ’n:Za'; 4| There was an indication of high correlation
P (,zg,ha) g (Table 3) betweenS.frugiperda and grain
OBA SUPER| 1045 475.15 2343 yield (r=0.931 and0.935) in 2017 and 2018,
98 respectively. The leaves daneagdecreased
OBA SUPER 10.13 590.50 21.75 as the number of weeding increased. Thus,
SEN_ 0.15 1.62 0.17 30.15 and 15.43% damaged leaves was
\';\‘/‘:‘e[;é?né)) 0.38 4.98 0.63 obtained in the 3veeding; 35.18 and 24.13%
Control 15.60 4.950.17 38.81 in the 2 weeding plots while 36.8% and
T-wealing 10.45 905.14 20.25 26.25% were obtained in the Wweeding plots
2-weeding 8.30 1,545.13 24.13 in 2017 and 2018, respectively.
3-weeding 6.35 1,834.75 | 15.43 The highest percentage leaf damaged was
SEN 0.23 4.25 0.24 obtained in the control plot 39.05 and 38.81 in
LSD (5%) 0.59 9.74 0.57 2017 and 2018, respectively.

Source: Field Experiment, 2018,
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Table 3. Regression and Correlation analysis showing the relationship betweefrubgerdapopulation, grain
yields and damaged leaves

Variables Regression equation R? r
2017

S.frugiperdgpopulation and grain yield Y=4.1760.00405X 0.903 -0.931
S.frugiperdaand damaged leaves Y=-14.936+1.026X 0.951 0.968
2018

S.frugiperdgpopulation and grain yield Y=8.1170.000871X 0.850 -0.954
S.frugiperdaand damaged leaves Y=-3.0612+6.693X 0.842 0.925

Source: Field Experimets 2017 & 2018.

The percentage leaf damaged which wasdjacent area in true armyworm fashion.
observed to decrease as ti&frugiperda These results are similar to those of [4], that
population decreases in weeding plots furthereducing the weeding interval which directly
explained the activities of some insect pestsincrease the number of weedingshamced
for example, S.frugiperda larvae [7] in grain yields while [2] reported that the two
causing damage to the leaves and resulting iweedings at three and six weeks after planting
the yield losses: the larvae then migrate taare necessary for most legumes. The results
adjacent area in true armyworm fashion.also showed that in some locations such as
These results are similar to those[4f, that Umudike with a high average annual rainfall
reducing the weeding interval which directly of about 3,200 mm and me&asmperature of
increase the number of weedings, enhance82C [10] encourages rapid weed growth,
grain yields while [2] reported that the two three weedings might be done. This of course
weedings at three and six weeks after plantingvill depend on the cost/benefit derived in
are necessary for most legumes. taking such action. Further studies should
The higherS. Frugiperda larvae population embrace the cost/benefit involved in weeding
that was observed in the nareeded maize maize fields.

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

weeds acted as reservoir for some insect peSSONCLUSIONS

that subsequently infest crop plant. The lower

grain yield observed on these plots confirmThere was no difference between the two
report by [5, 15, 9]Hat the ultimate effect of varieties in the terms of their response to the
weed interference on crop plant is reductiondamage caused by the larvae. The three
of crop yield. weeding regimes,-tveeding, 2weeding, and
Similarly, [14] reported that uncontrolled threeweeding were effective against the
weed growth during period of 10 and 30 daydarvae ofS.frugiperda.Therefore, any fothe
after crop emergence reduced maize yield byveeding regimes especiallyvizzeding and 3

40 to 60%. [7] reported that caterpill of weeding can be adopted to redu
S.frugiperda appear to be much more frugiperdainfestation in maize depending on
damaging to maize in the west and centratheir cost benefit analysis. Similarly, any of
Africa than most otheiSpodopteraspecies. the two varieties of maize can be cultivated in
Infestations during the mitb latewhorl stage the area for a good grain yiel

of maize development caused yield losses of

1573% when 55100% of the plants wer REFERENCES
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Abstract

The high priceof feed/ration is the biggest problem for farmers, so it requires a way to find quality but cheap feed
ingredients, for example usingangkasafstucker, which are sweet potato leaves and twigs and tubers as feed
ingredients substitution for pigs, the peat 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
brangkasafstucker to substitute the concentrate, on the performafidandrace Bali pigs. The study used a
Completely Randomized Design method (CRD) with 4 treatments consisting-10f30% concentrate + 60%
pollard + 10% sweet potatbrangkasatstucker as control, -R: 10% concentrate + 60% pollard + 20% sweet
potato tiber + 10% sweet potato leavesangkasamstucker, 13:10% concentrate + 50% pollard + 30% sweet
potato tuber + 10% sweet potato leav®angkasafstucker and 4:10% concentrate + 40% pollard + 40% tuber
+10% sweet potato leavdsangkasafstucker, whichare repeated 5 times. Based on the results of the studly, T
(giving 10% concentrate + 60% pollard + 20% sweet potato tuber + 10% sweet potato lrangkasarstucker)
causing an increase in body weight gain, final body weight and feed consumptioectmatse the feed conversion.
Thus, it can be concluded that the substitution of sweet potato tubers anddemgsasatstucker can be used as

feed for growth phase landrace Bali pig.

Key wordslandrace Bali pig, sweet potato tuber and leavesngkaan/stucker

INTRODUCTION Indonesia has a number oétive pigs breed,
such as the Bali, Nias, Papua and the Sumba
In line with the increasing population and pigs, which are kept by farmers in their
public awareness of the nutritional benefits oforiginal place. The government shows its
growth, the need for meat is also increase t@oncern to develop this original pigs research
fulfil community nutrition. This can be seen to find out the characteristics of native pigs
from the amount of meat consumption whichand their possie contribution to produce
hasincreased to 10.06 Kg per capita per yearwith simple maintenance system [7].
and the production of livestock meat otherindonesia is the country that has the largest
than beef/buffalo, including pork in 2017 was pig germplasm in the world, which is five out
2,770,890 tons, decreased 0.92% compared iof eight species, but the native population is
2016, although in the last five years itdecreasing [8]. The meat colour and cooking
increased by 4.50% [1]. To meet the d&®f loss of hndrace Bali pig as variables, more
the community for animal protein from meat, better than the landrace Bali pig crossing [10].
it is necessary to increase meat production, t®igs, especially landrace Bali pigs, are very
meet the needs of animal protein is tosuitable to be developed in Bali because
intensify pigs farming. Estimation output of almost every family, especially in rural areas,
Bali landrace pig, are between 496.49% raising pigs is only a side busingsshose
[9]. function is to use food scraps while providing
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additional income for the family. Pig raising potato (pomoea batatasl..) are important
in Bali, especially in rural areas, has ancarbohydratgroducing plants and can be
important role to increase family income, andused as feed gredients for livestock.
plays an important role in traditional and Therefore, this study was conducted to
religious ceremonies [5 Natural increase examine the effect of sweet potatoes
landrace Bali pig more better than Bali pigbrangkasarstucker tubers and leaves
crossing [9]. substitute in the rations on final body weight
Brangkasarstucker, are leaves, stems andof growth stage landrace pigs with ages
tubers of sweet potatoes, which are used dsetween 3 months.

feed for pigs, because the protein and energy

content is still quite high but the econ@mi MATERIALS AND METHODS

value has not been realized by farmers.

Sweet potato lpomoea batatad..) have an Materials

important role as human food [6]. SweetThis research used 12 femalem®nthold
potato (pomoea batatasL.) have main landrace Bali pigs with body weight range
nutritional material in tuber are between 11.5 Kg 13.5 Kg, purchased from
carbohydrates (starches), proteins, fats anthrmers in the village of TejakuBuleleng.
vitamins thatare soluble in fat [4]. Sweet The cage used was 4 (four) pieces sized 3x2
potato (pomoea batatas..) are important x1 meter, and &k cage consists of 3
carbohydratgroducing plants and also can bebulkheads and each bulkhead is filled with
used as feed ingredients for livestock. Theone pig. The study lasted for 3 months, and
protein content of leaves is much higher tharfeed was given morning and evening.

in the tuber, thus sweet potatoes leaves arklethods

very good as animal feed, and are one of th&his research use a Completely Randomized
forages that can be given to pigs. This isDesign (CRD) with four treatments and five
because the crude fibre content in sweeteplications, cosisting of:

potato leaves is relatively low at 17.3% [2]. a. T-1: 30% concentrate + 60% pollard + 10%
The sweet potato tuber are rich in protein, als@weet potatdrangkasargtucker as control
which cultivated in Poland [3]. lhas a high b. T-2: 10% concentrate + 60% pollard + 20%
nutritional values, about 50% higher than thesweet potato tuber + 10% leaves
potato. Furthermore, it is said that the proteinbrangkasarstucker,

content of the fresh matter tuber, is 1.35gc. T-3: 10% concentrate + 50% pollard + 30%
100g™. sweet potato tuy + 10% leaves
Tubers are main usable part of the sweebrangkasarstucker,

potato, although leaves can also be used. The& T-4: 10% concentrate + 40% pollard + 40%
leaves i20.2% protein with a digestibility of sweet potato tuber + 10% leaves
80.2%. Sweet potato are a good andorangkasarstucker.

inexpensive energy source because theyhe research variables studied initial body
contain high carbohydrates around -2Z5 weight, weight gain, final body weight, feed
grams. Therefore, the use of reconomical consumption, and feed conversion.

tubers as pig feed can be used as feed@lhe research was carried out at Central
ingredients, becausesnergy is the main Laboratory, Department of Animal Sciences,
requirement for livestock to grow and Faculty of  Agriculture, Universitas
develop. The biggest component of a ration isVarmadewa.

energy and for pigs by 70%. The ration inStatistical Analysis

pigs is expected to have 16% protein contentThe study was carried out experimentally,
and 12% fibre content with daily consumptionused a Completely Randomized Design
of ration 0.9 to D Kg. Along with the (CRD) of unidirectional paérns, with four
increasingly concentrate as high quality oftreatments and five replications, consisting of:
feed, it is endeavoured to find other foods thata. T-1. 30% concentrate + 60% pollard + 10%
are easily obtained at lower prices. Sweesweet potattorangkasargtucker as control
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b. T-2: 10% concentrate + 60% pollard + 20%that the growth of livestock by the amount of
sweet potato tuber + 10% leavesfood eaten, where the more the amount of
brangkasarstucker, food consumed, the higher the growth of
c. T-3: 10% concentrate + 50% pollard + 30% livestock produced. Then-3 and F4 was
sweet potato tuber + 10% leaveslower than F1 and F2, very significantly
brangkasarstucker, different (P<0.01). This was due to the
d. T-4: 10% concentrate + 40% pollard + 40%treatment that the sample was fed with lots of
sweet potato tuber + 10% leavesbrangkasalstucker sweet potato, consumed
brangkasarstucker. more crude fibre. An increase in the crude
The data obtained were then analyzed byibre content in the ration can reduce the
variance, and if there were gsificant metabolic energy (ME). High levels of crude
differences (P<0.05) between treatmentsfibre can causedisruption of other substances
followed by the Least Significant Difference digestion. In Figure 1 which shows the effect
(LSD) (SPS&21 software package) is carried of giving tubers and leavdsangkasamsweet
out. potatoes lpomoea batatad.) to the body

weight gain of landrace Bali pig.
RESULTS AND DISCUSSIONS

Body Weight Gain (Kg/head)

Initial body weight, weight gain, final body

weight 43.93 45.16

35,83
Based on the results of theudy, obtained  4° 25.16
from initial body weight, weight gain, final 20
body weight, as listed in Table 1. 0
T-1 T-2 T-3 T-4

Table 1. Theeffect of givingbrangkasarstucker sweet  Fig. 1. The landrace Bali pig weight gain in several
potato tuber and leaves Initial Body Weight, Weight  treatments.

Gain, and Final Body Weight Source: Own results in the laboratory
) Treatments (Kg/head)
Variables M . .

R P 3 i SE The final body weight of the -I treatment
glit;al 1267 1267 1267 1267 498 was lower when compared to the2Tout was
Weight not significantly different (P> 0.05); because
Body T-2 had a low metabolic energy content,
Weight 4393 4516 3583 2516  8.89 unless the material has a good rgyesource
Gain such as starch or carbohydrates. Whil& T
C\i/g?éh?oq’ 56.60 57.8% 4850 37.83 4.98 and T4 was lower than :2, which was

N : < _ :
Source: Own results in the laboratory. significantly different (P<0.01); because it has

Notes: 1. SEM: Standard Error of the treatment means the same amount of e”ergy and_ protein
2 Valueswith the same letters on the same line content but different coarse fibres will affect

show no significant differemc(P> 0.05) the amount of rations consutheThe low
3. Different letters on the same line show final body weight in T3 and F4, because the
significant differences (P <0.01) crude fibre content in the ration is too high

which causes the chance of absorption of food

TabI% 1 shows that tr(‘)e use of 10% concentratg pqtances decreases. Increased crude fibre in
+ 60% pollard + 20% sweet potato tuber +y,o ration the consumption of feed increases,
10% leavedrangkasarstucker (¥2) on body \\hich  will cause energy production to

weight gain was higher @#m T-1 (control),  jocrease.
significantly different (P<0.01), because feedFigure 2 shows the effect of giving sweet

W?th the content of complex food s.ubstan_cespotato (pomoea batatas) tuber and leaves
will produce faster growth compared to rationy, o q1asanstucker towards final weight of
which is reduced by one of its important ;. qrace Bali pigs.

substances. This is in accordance with the
statement of Anggrodi (1979) which states
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treatments, because the increase in crude fibre

Final Body Weight (Kg/head) .
content in T3 and F4 treatments, can reduce

80

56.60 57.83 digestibility. In addition, the increase in crude
00 R AR fibre content in the ration can lead more
40 : efficient use of metabolic energy caused by
20 transferring the portion of the net fraction of
0 muscle energy needed to push the remaining
T-1 T-2 T-3 T-4 food along the digestive tract.

Fig.2. The effect of giving tuber and sweet potatoFigure 3 filows the effect of giving tubers and
brangkasarstucker (pomoea batatas) towards final  |eavesbrangkasarstucker propagate to feed

weight of landrace Bali pigs. consumption in landrace Bali pigs
Source: Own results in the laboratory. P PIgS.

Feed Consumption (Kg/head)

From Figure 2, T2 has higher final body
weight, compared to other treatment, becaus 0 | 12250 | 12042 1 13300 | 4504

T-2 has low metabolic energy content. 100
Feed Consumption arfeeed Conversion 50
In Table 2, one may see the results for Fee:
Consumption and Feed Conversion T-1 T-2 T-3 T-4

) Fig. 3. Feed Consumption of landrace Bali pig in
Table 2. The Averages data of Feed Consumption angarious treatments

Feed Conversion Source: Own results in the laboratory.
Variables Treatments

T-1 T2 T3 F4 SEM
Feed T-2, T-3 and F4 were lesseconsumed by the
Consumption | 122,5¢ 120.42 111.00 102.08 4.40 . .
(Kg/head) pig, compared to -IL.. Even the consumption
Feod were less but the growth of the pig was not
Conversion 28F 268 314 395 185 |  significant different with 1.
Ratio (FCR) _ Feed conversion
ﬁl‘;‘tj;‘;e_- Own results in the laboratory. Feed conversion is one indicator that can

1. SEM: Standard Erroof The Treatment Means pr(_)v_lde an '”_UStrat'on of the level _Of
2 Valueswith the same letters on the same line showefficiency of rationused, the lower the ration

no significant difference (P>0.05) conversion value, the better the efficiency of
3.Different letters on the same line show significantthe ration used. - (10% concentrate + 60%
differences (P<0.01) pollard + 20% sweet potato tuber + 10%

Table 2 shows that the ration consumption irf€avesbrangkasarstucker) gave the best feed
treatment T1 is higher than treatmentZbut ~ CONVErsion.

statistically is not significant different (P> Although the FCR produced was not
0.05). This is because in treatmen2Tgets Significantly different (P> 0.05), there was a
rations with higher energy and protein content€ndency for pigs that receivedZTtreatment,

(low crude fibre) so will growth faster, and Which had the ability to more efficiently
the ration consumption lesser if rations areconvert food ingredients into meat or in other

consumed with good metalié energy. words the amount the food needed to increase

Energy and protein consumed are related t@neunit weight is smaller than & of pigs
the tissue formed. Whereas in treatmerd T 9iving the treatment-L. _

and T4 lower than T2, was statistically very N the treatment of -B and F4 the ration
significantly different (P<0.01); because theCOnversion was low so that body weight gain

food consumed has the same energy an®@S also low as a result of the pigs being
protein content, but it Isa different feed inefficient in utilizing rations which caused
crude fibre content. so it is clear that thelOW ration conversion. An increase in crude

consumption of rations in -2 treatment is fibre content in the ration causes the
higher than the treatment of-3 and TF4
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opportunity to absorb food substances forindustry. Food Crop Research Institute Malang. Rudak
growth to decline. Food Crop Research and [despment. Agricultural

Research and Development AgencyMalang,
Indonesia. (in

FeedConversion(FCR) Indonesian). . .
[3]KrochmatMarczak, B., Sawicka, B., Supski, J.,
6 o Cebulak, T., Paradowska, K., 2014, Nutrition value of
4 281 268 3.14 : the sweet potatdgomoea batatagl .) Lam) cultivated
: in southreastern Polish conditions. International Journal
2 of Agronomy and Agricultural Research (IJAAR). Vol.
0 4(4):169178.
T-1 T2 T-3 T-4 [4]Maloney, K., Truong Van Den, Allen, J.C., 2012,

. . — Chemical Optimization of Protein Extraction from
Fig. 4. Feed Conversion on landrace Bali pig for eachgaet potatolpomoea batataspeel.Journal of Food
treatment _ Science 77:30812.

Source: Own results in the laboratory. [5]Masudana, |. W., 1983, Peternakan Babi di
Daerah Bali, Usahasaha Perbaikan Melalui
Then it is presented in Figure 4 about thePejantan(Pig Farming in Bali:Efforts Improvements

effect of giving tuber and leaves sweet potatothrough  Boars ~ Selection) Dinas Peternakan

brangkasargtucker to the conversion of Propinsi Bali Bali Provincial Animal Husbandry
Service) (in Indonesian).

landrace Bali pig rations. The-Z gave the (g o1 6., Oduro, I, Elis, W.0., Dapaah, H., 2005,
best feed conversion for growth phaseassessment of vitamin A content and sensory attributes
landrace Bali pig, that giving tuber and leavesof new sweet potatolfomoea batataspenotypes in
sweet potatdrangkasarstucker. GhanaAfrican Journal of Food Science 3:1892.
[7]Siagian, P.H., 2009, Produksi Babi di Indonesia (Pig
Production in Indonesia). pp. 1-286.(in Indonesian)
CONCLUSIONS [8]Soewandi, B.D., Talib, C., 2015, Perkembangan
Babi Lokal di Indonesia (Local Pig Development in
From the results of the study, it can belndonesia). Wartazoa, Vol. 25 (1). (in Indonesian).

concluded thagjiving 10% concentrate + 60% [9]Soewandi, B. D. P., Sumadi, Hartatik, T., 2013,

pollard + 20% sweet potato tuber + lo%Estimasi Output Babi di Kabupaten Tabanan, Provinsi
leaves branakasah stucker. can increase Bal!. (Ou'gput estimat_ion of Pig in Tabanan Regency,
9 ’ Bali Province). Buletin Peternakan, Vol. 37(3) : 165

weight gain, final body weight, and ration 172 (in Indonesian).

conversion but decrease the ration[10]Sriyani, N.L.P., Artiingsih R. N. P., Lindawati, S.
consunption compared to the control ration. It A., Oka A. A., 2015, Studi Perbandingan Kualitas Fisik
means that givingorangkasarstucker tuber Daging Babi Bali dengan Babi Landrace Persilangan

yang dipotong di RPH Tradisional (Comparative Study
and leaves sweet potatodpamoea batatas Physical Quality of Bali Pig and Landrace Crosses

L) as the concentrate SUbStitl{tiQn, can be usefleat, that slaugkred at Traditional Slaughterhouse
to growth phase landrace Bali pig ration. System), Majalah Ilmiah Peternakan (Animal
Husbandry Journal). Vol. 18 (1). (in Indonesian).
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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 passinglyears, taking into account the characteristic techresanomic elements, as well

as the components of demand and supply and foreign ffégepaper aims to determine both the trade deficit, by
analyzing the trade balance, as well as by calculatingstiere 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.

Key words consumption, demand, indicators, supply, trade balance

INTRODUCTION place in the world in the EU, the industry
developed in this sector having a significant
Among the most developed sectors of thecontribution to the nanal GDP[1]

Romanian agriculture it is the vine and wineThe main raw materials resulting from these
sector, which has benefited from a greafp|antations are table grapes and wine grapes.
financial support with the accession of according to the specialized studies the wine
Romania to the European Union. Both the grapes represent a share of approximately
PNDR program 2002013 and the PNDR 9505 of the total grape production, the
20142020 reported a majority absorption of resulting product being analyzed both

the funds destined to the VitiCUlture, the mainquantitative|y and qua"tative|y to be within
investments being made in the newWthe European norms.

plantations and purchase of technologiesangd n t he paper @APotenti al

machines. _ _ wine industry", by Btrb
The Romanian vine and wine sector presented some historical, geographical and
represents an important weight in thejnstitutional landmarks of the national wine
Romanian agriculture, the geographicalsector, highlighting that promoting this sector
location of the country and its relief ensuring on foreign markets is esseaitias well as the

all favourable conditions for this culture. [2] ,se of native varieties of vines. In order to
According to the law no. 244/2002 of the vine capitalize on the tourism potential of the wine

and tte wine, the vineyards plantations aresector, Romania has a series of wine cellars
grouped territorially in wine regions, wine that attract tourists during the harvest of
areas, wine cenfres, vineyards andgrapes, as they are great lovers of tasting

vineyards. 5] _ _ _ various asortments of wine, according to

In Romania are 8 wine regions: Hills of National Tourism Development Master Plan
Moldova, Hills of Muntenia, Hills of Oltenia, 20072 0 2 6 . Lt dar [#] sestained | . (
Hi I l's of Banat, Hi b1 Series 0éf hypdthesEa Nedyardiry N he
MaramureH, Pl ateau o0 fcompdtitéhés¥ bf \the Wihedsectol &nfiefl 8tC € S
of Dobrogea.[6][8] increasing the attractiveness of Romanian

Regarding the areas occupied by thegrape varietie and wines on the domestic and
vineyards, Romania occupies the 11th and 5tlioreign market, thus stimulating consumption
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MATERIALS AND METHODS Muntenia and Dobrogea, in these areas where
favorable conditions for the development of

The statistical data taken in the analysis in theviticulture are found [9].

paper were provided by INSSE (National

Institute of Statistics), Trade Map and

MADR, but also informatio 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 necessar -
consumption will be highlighted. I I I -
The data taken in the study itaser a period A8 8 N R EERERGRGRoR,

>

of 12 years, presents a retrospective of th%. o

. . . ig. 1. The evolution of vine areas and grape
vine and wine sector, being necessary atly oduction in Romania

analysis of the surfaces, the total and averag&urce: own processing based on INSSE
productions per hectare, thus processing the

series of chronological data with the help ofDuring the period 2062018, the area with
different statigtal indicators such as vines registered a negative annual rate- of
arithmetic  mean, standard deviation,0.5%, with a decrease of 5.4% in total, from
coefficient of variation and annual rate, these188,629 hectares in 2007 to 177,497 hectares
being determined wusing the following in 2018.

formulas: The surface of the vineyards dhe fruit
_arithmetic mean:8 B_’ where x recc_)rd_ed, 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
-standard deviation3 B . where being reduced, considering that vineyards are

perennial.
Xi- observed values; Nnumber of observed

values @ the average of the observed values; taple 1. Statigtal indicators on the evolution of areas
(hectares)

‘average annual I’ate Specification | Average | Minimum [Maximum ﬁ]‘:;#;l ?:,g%r: Vgr(i):t];.t).n

R: [radlcal by Order ﬂfrom (Xn/ XO) ] - 1 * Total vines | 179,531.2| 176,616 | 187,629 -0.50 3,665.59 2%

100, where x,xo0 i currert year value -

previous year. [3],[8]

observed values; -n number of observed
values;

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%

Source: data processed from the INSSE

RESULTS AND DISCUSSIONS

_ _ _ o During the study period, it can be noted that
According to international statistical data, the jntroduction of a restructuring / conversion
Europe has the largest areavofes, about 3.6 easure of the vineyards (according to
million hectares, followed by Asia with 1.9 MADR) had a positive mpact on the wine
million hectares and America with 975 gactor so that, with the introduction of this
thousand hectes. [7] measure in 2010, about 5 were subjected to
Romania has an average area Bf9.53 copversion, 1 thousand hectares, in 2013
thousand hectares of vineyards, the majoritypoyt 7.4 thousand hectares, and in 2015 only
of which is held by the wine grape areas with 900 hectares. By accessing this measure, the
95.5% (171.63 thousand hectares), the aregspmanian prodwrs have succeeded in
with table grapes being only 4.5% (8.28 eyiving this sector. This could be possible by
thousand hectares). restructuring and modernizing important areas

About 60% of the country's win@rowing  of vines that correspond to the current market
area is owned by three regions: Moldova,requirements.
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Analyzing the total production of grapes in The imports of grapes from the quantitative
the period 2002018, it is noted Hat at point of view, shown in Fig. 3, show a growth
country level it fluctuated, registering a trend starting with 2011 in which 17.82
coefficient of variation of 15.51% per year, thousand tons were imported, reaching 44.99
with an annual growth rate of 2.48%, this duethousan tons in 2018, the quantity of grapes
to - it mainly produces wine grapes. The imported being 2 times larger.
average grape production for the analyzedAmong the top countries from which
period is 894.8 thousand tonggistering a Romania imports grapes in 2018 are Moldova
minimum production of 736.8 thousand tons(12,045 tons), Spain (7,871 tons) and Italy
in 2010 and a maximum one of 1.14 million (4,476 tons), compared to 2016, the imports is
tons in 2018. growing in 2017.

During the analyzed period it can be observed
Table 2. Statistical indicators on production evolutionthat the quantity exported of grapes is
(tonnes) reduced The smallest quantitative value
T | gt | vemion | registering in 2018, of only 0.43 tons, and the
Totak vines | 894,822 | 736,892 |1,144,304 248 | 1387956 | 1551% highest in 2012 with a volume of 1,822 tons.
Table grapes| 56,880.17| 35,959 | 81,789 | -1.17 | 16,2084 | 28.50% However, as can be seen in the ﬁglh)elow,
Grapes of wine| 839,216.6/ 690,462 |1,072,90( 279 | 131,030.6 | 15.61% 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
The average prodtion per hectare of grapes tones, thus, the level trade balance is dictated
followed an oscillating trend, registering by the volume of imports.
valuesbetween 4,163 kg/ha and 6,447 kg/ha. ..
All these fluctuations are due to both the ..

restructuring of the surfaces, the climatic i.. .I
influence and the biological conditions : JW |j]l1‘|1

Specification | Average | Minimum |Maximum

Source: data processed from the INSSE

(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 productio
has recorded inversely proportional valués . _

the areas recorded, indicating that althoug tlc?ﬁié) Quantitative - commercial balance grapes
the areasof grapevine have decreased, thegg, ce: own processing basedteadlemap.org
average yields have remained or increased,

this being due vine varieties with high yields. From a value point of view, the imports of
If in 2007, the average production was 4,654grapes show an upward trend, so that if in
kg/ha, in 2018, it increased by up to 27%.2010 the value of the imports was of 11.13
(6,447 kg / ha). million USD, in 2018, this value being 5
times higher (55.31 rhion USD).,

o7 e Ned M ot Mar a3 o NM M5 M6 7 M

REgent Biwgent & Dude belenie
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Fig. 2. Evolution of agrage grape production per o
hectare
Sourcedata processed from the INSSE
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Fig.4. Value trade balance of grape (tones)
Source: own processing based on trademap.org
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In Fig. 4 we can see the evolution of theanalysed the volume andlua of imports and
commercial balance of grapes. It shows aexports, so over the 12 years there is recorded
tendency to increase the deficit, this situatioran average export price in the amount of 1.3
can be generatedybthe high quantity of $ per kilogram, registering a decreasing trend.
imported grapes and the low price that isThe average import price for the analyzed
practiced abroad. In 2018, the deficit value itperiod is lower than the export price, being
is reached at 54.78 $ million. worth 092 $ per kilogram, but with an
In order to determine the average purchasélcreasing trend.

and sale price of grapes from Romania, we

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| 818 | 735 | 49.7| 56.0 | 49.0| 554 | 36.0 | 42.1 | 388 | 47.7 | 714

(thou'gﬁ%'g tonel 23:2| 249 | 17.5 | 146 | 17.8 | 296 | 259 | 33.1 | 369 | 45.9 | 513 | 450
Export 09 03 | 02| 03| 05| 18| 13|03| 07| 22| 05| 04

(thousands tone

Supply of grapes|, o5 ¢ 106 3| 908 | 63.9 | 733 | 76.8 | 79.9 | 68.7 | 78.3 | 82.5 | 985 | 116.0
(thousands tone

Grape
consumption | 55| 7.6 7.3 5.4 6.6 6.3 6.7 6.2 6.9 6.9 7.9 7.19
kg/inhabitant/yea
Share of internal
grape production| 78% | 77% | 81% | 78% | 76% | 64% | 69% | 52% | 54% | 47% | 48% | 62%
from supply %

(tho%i?r%nsdnus) 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| 70%| 52% | 49% | 45% | 42% | 39% | 41% | 29% | 31% | 28% | 31% | 51%
from demand %
Source: own processing based on www.insse.ro detaap.org, MADR

Factors that could influence the demand for indicating the volume of indigenous grapes on
grapes can be: standard of living, lifestyle,the domestic market. In the period 2€A@117
purchasing power and consumer preferenceshis weight ranged &m 47 - 54%,
The supply of grapes can be determined byonsidering that the domestic production
technical indicators such as: cultivated areasiecorded the lowest valuedf the analyzed
total and average yields, technologies usedperiod.

climatic factors. During the analyzed period, the average
The supply of grapes is determined in aannual consumption of grapes per inhabitant
significant  proportion by the internal increased by 3.68% annually.

production of grapes, to which the volume ofWith the help of consumption, relad to the
imports is added and the volume of exports igesident population, it was possible to
decreased. In conjunction, an average growtlkletermine the total demand on the market, this
rate of supply of 1D % is recorded. Thus, it registering an increasing annual average rate,
can be appreciated that the volume of import®f 1.73 %, contrary to the fact that the
Is the one necessary to ensure the stability gbopulation of Romania is declining. This
the supply. Analyzing the share of domesticincrease comes from the incsea of the
grape production from the supply, it can beaverage consumption of grapes per inhabitant,
observed that, in the period 20Q@13, the which can be explained by the reorientation of
value was over 65%, this percentage
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the population towards a healthier lifestyle,Agriculture and Rural Development Vol. 14(3), 131
and due to the properties of this product. 134. _ N o
Similarly, analyzing the share of domestic[2-6gea no. 244 din 29 ape 2002, Legea viei si

. o L vinului in sistemul organizarii comune a pietelor
grape production, bgemand, it is positioned, \iivinicole
on average, for the entire period analyzed, jushttp:/iwww.cdep.ro/pls/legis/legis_pck.htp_act_text?
over 40 percent, respectively 42%, with theidt=3527Q Accessed on August 12019. o
exception of 2007 and 2018, when there was §/0x | obeanu, M., Macici, M.,

share of domestic production in demand Of\E/d - 19 g; . q); fzn SL f:’ S ) 2 |(<)tl i“ rilor
0 0 : : '
70% and 51%. [7]Statistical Report on World Viti viniculture, 2019,
International Organisation of Vine and Wine,
CONCLUSIONS http://www.oiv.int/public/medias/6782/0i2019
statisticalreporton-world-vitiviniculture.pdf, Accessed

Following the study its found that both the ©n AUQESt 13’ 2019. eRan .
areas of vines and total grape productior{_glTure Rahoveanu, A., TukeRahoveanu, M., zahiu,

fl df bei infl d lon, R., Dachin, A., Manole, V., Subic, J., Boboc,
uctuated from year to year being influence D., Popescu, C., Zaharia, C., Zaharia, 1., 2009, Analiza

by various factors, from the restructuring ofs | | i e e sectorul ui vitivin
arable areas, the area ofiltivation to the cartea Univesitara, Bucuresti, pp. 15.

climatic factors and the yield of varieties. The[ 9] Voi neagu, V., §i San, E. ,
suply on the grape market is insufficient andTodose D., 2007, Statistict.

seasonal, this being supplemented by import&Edi t ura Economict, Bucureckt.i
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 couyntof 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 resultelly the reorientation of the
population towards the healthy lifestyle, but
also the increase of the standard of living that
allows the purchase of agnod products.
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Abstract

Venturia inaequalis is a known pathogen fmng 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 nroportant 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 or¢hardSio b €hele. F ©On't
These orchards are maintained without any pesticides, only traditional practices being applied for more than 30

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

progranmes i n Europe. Based on our results we can conclu
Peppingé, ¢6éBat ul Al mad, OEdel borsdorferd, O6Boi kenbd, ¢
are among the best resisting cultivaasg ai n st this disease. 6Gol den del i ci

apple cultivar against V. inaequalis.

Key words applescab, Venturia inaequalisraditional orchards varieties under conservation

INTRODUCTION year for the EU (USDA, 2018) [1]. In
Romaniacase even nearly half (47.9 %) of
Venturia inaequalis causes mportant t hose orchardso hol di
economic losses in apple production all ove countries: Romania (18.7 %), Spain (16.5 %)
the world [3; 8; 19; 27]. In this regard we and Poland (12.7 %) however Romania has no
mention that according to FAOSTAT data, export market [1]. However, researchers are
Romania provided official data to the FAO more interested in finding new tools and
since 1961 and the today apple production imethods for improving the quality of apple
alike that of 1976. This is losv¥ compared to genetics [6; 9; 20]. In the European Union is a
official data collected in 1989 (i.e. the yeargr oup of specialists
when Romania entered democratic countrie working on the inventory of apple collections
area) that was the highest in terms of tradin certain parts of Europe [18]. We consider
and production, as well as the reference yecthat it is relevant for the scigsts in Romania
for climate change. After 1989 the appleto provide a scientific background for oon
productivity and culvation area in Romania farm collection of fruit trees that should be in
continuously decreased [1]. Thus, it can beline with theMalus groupproposals, which is
considered that apple production is today halopen for cooperation. We consider that the
of that of 1989 (i.e. from 697,400 kt to remains of traditional orchards inside the arch
339,570 kt) for an area that constantlyof Carpahian Mountains are valuable gene
diminished (i.e. from 84,864 ha to 55,600 ha) pools for apple breeding programme in
However, aple fruit is among the most Europe as it is considered in other studies
important fruits in the world ranked the thirds [10]. The scope of this article is to analyse the
at the global level. In this regard the EU presence and degree of infection\nturia
production is covering almost all needs [2].inaequalisinto the traditional orchards from
The external imports are around 493 ktforlasSi b i u, FOnt ©nel e i n
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scientific data for the recognition in RomaniaLeaves infestationwas realized by direct

of traditional o r ¢ h aobskwatioa sf thehleavtes ipmthedreses (Figph i t a't
important for agrebiodiversity [1]. upper image).

Degree of infection of apple fruitsvas
MATERIALS AND METHODS realized in accordance to that described b

Schwabe and collaborators (1984) such as
Place of investigations F©nt ©n e | e following:A 406 rio 2e8ian; 1 for one lesion; 2
N and 28 ABE5062i s a dom2 Up lto 5 lesions;| 3dog & up to 10 lesions;
positioned in Sibiu county which integrates in4 for 11 up to 20 lesions and 5 over 20
the rural area and agricultural land aredesions. The calculation followed the
traditional orchards for four types of mathematical formula  developed by
landscape subnits (Fig. 1). Townsend Heuberger and adapted by
Tinivella and collaborators [25] for fruits such
as the following equation:

[%infection] =B £¢z0¥"Q@0 zpnm

where:

v=class of infection defined as the degree of
symptoms,

i=highest class of infection (5 in thisage),
n=number of plants or fruits in this case,
N=no of total number of investigated fruits or
200.

The fruits were observe®n spot without
harming the trees (Fig. 2, bottom image).

Fig. 1. Traditional orchards distribution \kin the
landscape subni t s of -Rl@Ghg th® foredt e :
canopy area,-2n the mountain at 1,000 m,i3inside

the village and 4 along the creek

Source: Image processed fromww.google.mapand
modified by authors.

Methods of investigation

Ventuia inaequalisis a fungal disease that
can be observed as black / brown spots on the
leaves and apple fruits.

Two field missions have been conducted in AR s

two consecutive years,: 202817 during g.2. J o n\éentlria inafeqh?lrse?tack on leaves
September and covering 937 apple tregf ¢Jonathané (upper i mage)
specimens into all fourubunitlandscapes. Al maé (bottom i mage)

Each mission duration took at least 7 full Source: Original.

days.
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RESULTS AND DISCUSSIONS 60Gol den @&adtver ofterufeudd in
orchards. All 21 specimens weardested with

The analysis of data recorded for 937scab and all fruits expressed a maximum
specimens belonging to 22 old apple varietieslegree of infection of 5%. It can be
are discussed below, for each of the walts considered that it is the most susceptible
0 B a-A b mah& second most popular applevariety to scab in agreement with other
tree of the region (i.e. 155 specimensauthors [12].

recorded), presented an infestation percentag& G u s .t Al 288specimens identified in the
for the trees of 37%. However, only 5,25% offield presented scabfection on their leaves.
the infested fruits manifested a degree ofit appears to be susceptible to the infection
infection of 1.06%. The cultivars original even it was recorded in all landscape units
from Transylvania and the long installation in from the mountain area (i.e. 1,000 m altitude)
the same ecosystem may further be relevartb the crick (i.e. 500 m altitude). However,

for t he l ow frui t s 6 whenntlieefrsits avere analysed anty 1% ofT h e
results are in line with other observations [13them pesented an infection degree of 2.01%.
23]. This may position the cultivar in the class of
O0Bel | e de38%Ba th& iovegtigated moderate susceptible cultivars to the scab

trees presdard scab infection signs and 3.95%([24].

of the fruits were infested with a degree ofd o n a t i thenndost appreciate cultivar in
infection of 1.86% (Table 1). They seem to bethe region and all 205 specimens were
resistant towards this disease except for thosinfested. Over 45% of the fruits pregea

trees located in the creek area where humiditdegree of infection of 5% proving that the

is much higher during all year. Fro our cultivar is very sensitive to the scab [12; 26].
investigations only 32 of the 84 specimensd.ocal BaiaMared i s a Vvigorous
were infested and from 200 investigated applespecimens have been recorded all infested
fruits. It can be considered that these resultsvith scab. 90% of the fruits expressed an

are in line with previously published that infection degree of 5%. This kiar is the
stated among ot her s ndstasensifivB eldcdl ecultidae toBscabkio o p 6
is less susceptible to mdtions [12]. FOnt ©nel e.

@B o i k iis @ot a very often found cultivar d.ocal Cacovdd i s consi dered &
as only 18 specimens have been recorded. Alipecific variety of the place. Only 2

trees presented signs of leaves infestation angpecimens located in the village, both infested

a media of 9.43% of the fruits are infested forwith scab expressed for more than 63% of the

an infestation degree of less than 2% (i.eapples a mediaedjree of infection of 2.03%.
1.88%). We mention that this variety is It can be considered that this red apple variety
scattered over all landscape units ands susceptible to scab.

probably because it was popular in formerdocal Floriné6 Al | 29 recordec
times. As a novelty, the variety is rare inwere infested with scab. Over 57% of the
Europe and only few studies reported thefruits expressed a media degree of infection of
degree of resistance against pests and n@56%. The cultivar carbe considered as
against scab [14 susceptible to scab considering similar data
OEdel bor ald29r dpeciméns were f or ot her cultivars s u
infected and 9.41% of the apple fruits.6 St ar kri msono.

However, in terms of infestation degree thisLondon Pepping All tree specimens were
cultivar proved to be 1.17%. Some of theinfected and 4.25% of the fruits were infested
fruits were clean (0 degree of infection for with a degree of infection of 1.43% (Table 1).
28%) and only 3% of the fruits presented aThis result is relevant for the good quality of

2% degree of infection. The rest of the fruitsapple fruits compared to the rest of the fruits
presented a single up to 3 maximum spots oéven all three trees were infected. Also, such
infestation. These results are supported byn observation may further support that this
other studies published in the field [14]. variety may be relevant for further studies
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regarding their resistantewards this disease. studies in our country due to its potential in
We also mention that the cultivar found in proving some resistance against this pathogen
Serbia was also recently considered ag$22].

moderate resistant [7].

O6Nemes SoweorNo bAlemadd TBhiei.abeglees of apple trees infections with
an old variety that is very often found in Venturia inaequalis for different cultivars from

Transylvania. All specimens are infected n—2nt©nele, Sibiu c OD;}rZetofy Romani
matter of the position into the landscape and _ Infested | Infested apple
14 of the 49 specimens (i.e. 28.57%) algo "PPe cultivar o " | infestation
expressed the infestation at the fruits level (%)
with a degree of infection of 4.03%. These22u Q('e”’l‘;skoop 7 Set L8
results are supporting other studies realized [iBoiken 100 9.43 1.88
Transylvania [16] e
0 P o n yli lhaAdl Aecorded 86 specimens Gusav 100 21 > 0L
were infected with the scab at the leaves levéHonathan 100 45 5.00
Also, 32% of the fruits were infected with g-oc2 SaiaMare | 299 - 22
degree of infection of 3.23%. These are alsaocal Fiorin 100 57 256
very popular for this area and they are alggondonPepping 199 25 143
vigorous trees. This variety is suscefgito | ama ' '
the scab but at the fruit level it can b¢=§gﬁ”§sﬁgﬂzn igg 25225 f;g
considered that there is a resistance againgtq peiicious 100 6 500
this fungus. Reinette Ananas 100 14 3.26
6Red Ast isarare alch Gariety for | porone 100 1e 203
Romania territory, only one infected specimenReinette Canada 100 40 3.24
with apple scab was found inside the villaggSrekimson 100 = 299
The fruits analgis showed that infection was winter Pearmain 100 4.05 1.23
recorded for 21.25% that is around 2 thereiew 100 12.45 213

degree of infection (1.95). The variety iSsoyce: original data.
considered as moderate susceptible.[21]

0 Red De.lAll 27iapalysed specimens g Rei net t e AIC a1B8a dezodded

presented signs of infestation at the leavespecimensre infected with scab at the leaves
level. Howeve, 26% of the apples were |evel. The degree of infection of the fruits is
infected with a degree of infection of 5% (i.e. 3.24 and covers 40% of all investigated fruits.
more than 20 spots/apple fruit). These resultThis should be also due to ecosystems
are further supporting other researchers resuligonditions as well 1 dur to the climatic

[4]. conditions of the year. It is known also that

0 Rei net t eThid cubivarais gresent this variety showed a moderate susceptibility
only in two exemplars. Both specimewere  towards scab [22].

infected with scab and 14% of the fruitsgst r a k r iismi®086nirifested for the 21

presented a degree of infection of 3.26%.gpecimens recorded. 45% of the fruits are
However, 25% of the fruits presented a degregnfected with a degree of 5. This waseady

of infection of 1. This is a susceptible cultivar described as a sensitive cultivar [5, 24].

for the infestation with scab [17] OWNi nt er Bsaanraren callivar found in
OReinett e isBasw suscafiledto orchards and all of them expressed the scab
this disease all 61 recorded trees presentingfestation at the leaves level. Over 46% of
infestation signs on their leaves and fruits.the apples were infected with a degree of
However, only 15% of the apple fruits jnfection of 4.41 proving thahe cultivar even

presented more than on single infestation spgk susceptible however can be resistant at the
on their surface. The infestation degree isyit level [23]

likely to be 2.03% for theest of the fruits. ¢ wi nt er  PAdl a4 specimand were
This variety was used for apple breedingfound infested even they are occupying all
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types of | andscape oBei i & de Bosk@apbe. 0OV
However, only 4.05% of the apple fruts6 London Peppingd and 0Bz«
presented pecific spots for a media of f ol | owed by OEdel borsdo
infestation of 1.23% per fruits. The cultivaritu n d e r 10% and up wt o 1
Is recognized as susceptible to the infestatioBe | | f | ower 6, OReinette
[11]. However, the low degree of frut Baumanno.
infestation may be considered that this varietyAll these cultivars are very old and may
can further hamper the pathogen developmentepresent for the future valuable genetic
for each of the biological cycle step for aresources for improving the apple resistance
certain environmental condition. against scab. On contrary the most susceptible
t o scab ar & StérJakrait msamrdé
- OWinter Bananao (i .e. o
e [T 0 | ocal cultivars (i.e.
Local Cacova E—— —_— | Cacovabd, 0Local Bai a M:
Local Florin | —— ] Del i ci ous&©b wi t h t he |
Winter Banana: I —— m sensitivity to scab.
Strakrimson I |
Jonathan m
Reinette Canada | CON CLUS I O NS
Poynic Aima I ||
Nemes Sovari Alma EE———— - The analysis of these results showieak scab
Red Delicious —— = i s present i n al | or chart
R s — " expressed on the leaves and /or the fruits. The
S S —— scab is more active in the area of the creek
Reinette Ananas | and ol d varBeeltliee sd es uBds k
Yellow Bellflowe | OWi nter Pear mainé, 6Lon
Boiken Al mad, oroEdcer fber 6, 0Boi k
Edelborsdorfer I 1 Bel | f | OWGI’@, éRel nette
Batul Aima I | A
ondon Pepping ! Baumanno ar e among t he
Winter Pearmain S ————— cultivars towards this disease. However, the
Belle de Boskoo | mo st SUSCGptib'G cul tiv
0%  20%  40%  60%  80%  100% Del i ci ousbod. These resul
m96 Infected trees = 96infected apples mDegree of infection% consider that traditional orchards in

: . . Transylvania are relevant genetic pools for
Fig. 3. Graphic representation of the degrees of apple . d f th fut breedi
trees infections withVenturia inaequalis Recorded €ing accesse or € Tuture reeding

data are presented in the order of increasing resistand¥0grammes in apple at the European level.
towards tle apple scab.

Source: original data. ACKNOWLEDGEMENTS

0Yel | ow BAll1D gpecomeres wére This paper was supported by the Research
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most of the fruits presented 4 or 5 scab spots).ucian Blaga from Sibiu.

The cultivar was long time beaf® considered

as susceptible to this disease [15]. However, IREFERENCES
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Abstract

The authorselaborated structural and functional characteristics to progidthe 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 df the rura
population, degradation of the social sphevegrsening ofdemographic situation, destruction of the logistics
infrastructure, aggravation of environmental imbalances. It is proposed to aggregate the economic security of rural
areas development with degraphic, 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 areadaf@vent are justified in the article.

Key wordsrural areas, economic security, tools, threat, risk, institution

INTRODUCTION Ukraine. Overcoming of these negative trends
and processes requires the development of
Transformation processes and imperfecbalanced tools to ensure the economic
agrarian reform in Ukraine have resulted insecurity of rural areas development that take
the decline of agriculture and led tdet into account their features, structural
exacerbation of problems of functioning of characteristics and the possityilof fulfilment
economic complexes in rural areas. They aref the natural resource potential in modern
marked by such negative trends as lack otonditions of functioning of economic
jobs, poverty of rural population, decline in complexes in the rural territories.
sociceconomic, road, transport and
household infrastructure, destruction of MATERIALS AND METHODS
natural landscapes and the constant
disappearance of rural settlements from théfhe results of studies on the issues of
administrative map of the state. The ruralensuring economic security at various
population, especially the young people inhierarchical levis of economic management
rural areas, is significantly limited in the self are reflected in the works of famous scientists.
realization of their own plans and ideas Thus, V. Horbulin and A. Kachynskyi assert
rural areas. It leads to the emergence of acuteconomic security as the fundamental
sectoral and spatirritorial imbalances, that resource basis of the state to defend its
in the aggregate leads to a violation of thenational interests and gain strong stand at the
principle of a systematic approadio the geopolitica stage in the modern conditions of
management of security processes at aljhe distribution of strategic spheres of
hierarchical levels of theational economy. influence among the main playgw, p. 27].
The aggravation of regional structural The research of T. Vasyltsiv aimed to identify
imbalances forms the prerequisites for'the sectoral determinants of the formation of
increasing  threats,  strengthening  thequantitative and qualitative parametefsthe
stagnation processes in rural areas and makegonomic security of enterprises in the
it difficult to establish the foundations of the context of transformational processes of a
ecological functioning of agulture in  market economy, taking into account the
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sectoral specifics of economic managementthe goal of scientific research, which consists
as well as determining the nature of thein justifying the instrumerst for ensuring the
interaction and the impact of the level of economic security of rural areas development.
business security on the formation of Achieving this goal stipulated the expediency
government resilience to prevent risks andof creating an adequate set of research
counter threats[13, p. 10]. methods. The method of structural and
Z. Varnaly assigns the key role for the functional analysis was used to carry out a
economic security of the state at the macralassification of threa to the economic
and meso levels to the legalization ofsecurity of rural areas development.
economic relations hiat is based on the The integral indicator of the economic
development of applied tools for reducing thesecurity of rural areas development was
size of the shadow economy, increasing thealculated using the principal component
level of trust between the authorities andmethod [11, p10]:

economic agents, eliminating the existing

barriers to doing business transparently and | :6Zia 50 =1 4 2

paying taxeso the budgef12, p.49]. n o aa=1azo0 1)

In scientific papers on rural areas the attention

of the authors is focused on theoretical andgvherel T integral ndex of economic security;
applied aspects of enhancing their secioz i normalized indicator values;a i
economic development. In particular, P.weighting coefficients; n 7 number of
Cloke, T. Marsden and P. Mooney in theirindicators.

studies substdiated the mechanisms of The correlation between the primary signs and
reproduction of the natural resource potentiath€ components is described by such
of rural areas, developed the tools fordependence in the model of the principal
introducing the technologies for greening thecomponents [5, [80]:

agricultural  production, and developed

measures to preserve the cultural and ethnic Y; :é{ cG
heritage amongthe rural population [2, = (2)
p.155160Q.

where yi T standardized values of thieth
component with unit variances; total variance
1js equal to the number of attributes;cii the
contribution of tha-th component to the total
variance of a set of indicators [5, 0]. The

éB component is defined as:

A. Schmitzsuggestshe development of trade
and economic relations in theural area
system diversification in the agrarian sector o
the economy, the introduction of innovative
and savings management technologies,
decrease in the concentration of capital in on

segment of the agrarian market to be the basic m
factors that reduce poverty among the rural G=6_1 d; X
population [9, p.210-215. The scientist = 3)

V. Yurchishin asserts the rural territories as 8vhered i factor loadingsx i input data. In

spatial and resource %@ for increasing the i the weight coefficienta are determined
efficiency of the agricultural sector's by the formula [5, p30]:

performancd14, p.5].

Despite the presence of numerous scientific _cld|
and practical developments, the scientist pay &= 3 cld] 4
little attention to the problems of the 4)

formqtion of an appropriate level of emmic  Tpe methodological approach to the
security of ruralareasdevelopment based on separation of economic security zones was

the creation of preventive mechanisms tog51yated [B 1) 0-0.1999i the critical zone:
counter the growing challenges and threatsz) 0.20000.3999 i the danger zone; 3)

Such preconditions ensured the formation ofy 400005999 i unsatisfactory area; 4)
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0.60000.7999i satisfactory zone; 5) 0.8000 during the study period rdm the

17 the optimal zone. administrativeterritorial map of Ukraine.
The method of system design was used t&uch destructive processes are caused by the
substantiate and develop effective tools toexacerbation of stagnation tendencies in the
ensure the economic security of rural areagountryside, the lack of jobs in sufficient
development. Such a combination of scientificnumbers, the imbalance of the local
research metlds provided the possibility of government system, low social resgibility

obtaining the reliable results. level and the unfair distribution of material
benefits between the rural and urban
RESULTS AND DISCUSSIONS population.

Rural territories of Ukraine have significant Table 1. Selected indicators of the development of rural
natural resource  potential and  theSettlements of Ukraine in 1990, 2000, 2010 and 2017*

. . . . Year
establishment of its rational use is the source 20
of the formation o_f strong resourceserves of | Indicators | 1990 | 5000 | 2010 | 2017 | 1990,
the state economic security system. +-

Rural areas occupy about 90% of the totalrbantype
area of Ukraine. 42.7 million hectares of settements, | 925 | 893 | 885 | 883 | -42

. . _units.
agricultural land are concentrated in rurahyzoes

areas, accounting for 68.8% of the total arganits. 28,845| 28,651 | 28,457 | 28,378| -467
of Ukraine. As a result of economactivities | Rural

in 2017, the share of agriculture, forestry andSPuatom
fishery in the overall structure of the grosspeople
domestic product (GDP) of Ukraine was Share of rural
12.1% (US $ 13.5 billion), while the share of(‘;‘])p”'at"’”' 325 | 326 | 313 | 307 | -18
agricultural products in the export structur&€population

16.9 16.0 14.3 13.0 -3.9

was 41.0% (US $ 18illion) [10]. P e | 584 | 557 | 504 | 459 | -125
Despite the significant natural resourcapeogle'

potential and the significant role of rural areas«soyrce: completed by the authors according to the
in the Ukraineds GDPgdaap.t should be noted th;
the efficiency and scope of their economic

complexes functioning are insufficient due toThe growing influence of threats is the result
the low level 6 involvement of this potential of sharpening internal and external
in business processes and managerial failureshallenges, including the limitations of most
in the implementation of applied basic natural (raw) resources, shaning
principles of state policy. Such tendenciescompetition for resources, the risks of
deliver negative impact on the processes oénvironmental conflicts [8, p.70]. The
formation of economic security at both the following types have been identified, based on
state ad spatialterritorial levels, and also the compliance of the structural and
violate the principle of the consistency of its functional aspect to the identification of
ensuring. This together leads to thethreats to the economic security of rural
intensifying of negative trends in the development:

development of rural settlements in Ukraine(i)threats  of  imperfect  institutional
(Table 1). environment (incompleteness and
Catastrophic trends are noticed foe theriod inconsistency of the legal framework, the
19902017 in Ukraine: urbatype settlements prevalence of informal institutions over
reduced by 42 units, villagésby 467 units, formal when making management decisions,
rural populationi by 3.9 million people and excessive centralization of governance in rural
its share in the total structure by 1.8%. 17areas; deformation of the institutional

villages disappeared on average per yeapsychological basis in rural areas);
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(iNthreats of increasing the irrationalism of (i)demographic security (determines the
economic activity operation (inefficient use of security parameters of the rural population
the natural resources of rural areas, theeproduction from the point of view of their
distorted structure of agricultural prozkrs, ability to level threats of deterioration of the
decay of the material and technical base of thage structwe, exacerbation of depopulation
agroindustrial complex; sectoral imbalances,problem, increase migration, deepening
low level of diversification of agricultural processes of "extinction" and "aging" of the
production); demographic potential of rural areas);
(iihthreats to reduce the economic welfare of(iileconomic and infrastructural security
the rural population (excessive disparity of(characterizes the ability of economic
incomes of rural and urban residents,complexes in ruralareas to support the
increased poverty and property stratificationprocesses of expanded reproduction and form
among the population, high level of the economiccapability of access to basic
unemployment, diffusion of the practice of the goods for the rural population);

natural form of payment for leased land (iii)security of rural households (determines
shares); the resource capacity of rural households to
(iv)threats of social degradation (lack of aimprove the quality ofife and increase their
quality health care system, poor publicown welfare on the basis of enhancing
services, stagnation of education in ruralmechanisms to stimulate rural employment,
areas, decay of the cultural environment indiversify its income sources and improve the
rural areas); agricultural characteristics of  these
(v)threats of deterioration of the demographichouseholds;

situation (gender and age structure imbalance@v) social and humanitarian security (consists
of the rural populdon, the existence of in the dility of the economic security system
spatiatregional demographic imbalances,to support the most vulnerable groups of the
migration of the rural population into urban rural population and ensure adequate
areas, stagnation of human capital); conditions to meet their interests in the social
(vi)threats of destruction of the logistics and humanitarian sphere);

infrastructure (abandonment of the road andv) environmental ~management  security
transport communicain; lack of (characterizes the esof natural resources in
development of cluster intdarm  rural areas from the standpoint of rationalism
interconnections; deterioration of and environmental balance that allows to
communication networks; underdevelopmentmaintain the restoration capacities of the
of information support in rural areas); natural resource potential of rural territories at
(vibthreats of aggravating environmental a safe level, to contain anthropogenic load on
imbalances (increased human pressure onatural ecosystems within the maximum
rural ecosgtems, unbalanced use of naturalallowable limits and ensure the preservation
resources, the occurrence of natural and-marof the latter for future generations).

made accidents and disasters, the destructioA system was formed based on the theoretical
of rural landscapes). and methodological generalizations with 47
The destabilizing effect of abovementionedindicators for assessing the economic security
threats complicates the processes obf rural areas development, aggregated into its
establishing the economic seity of rural integral index. To carry out the calculations,
areas development and makes it impossible tthe software environment Statistica 10.0
ensure an adequate level of the latter. Takingpackage "Principal Component Method") and
into account the specifics, sectoral andMicrosoft Excel 2016 were used. Table 2
regional peculiarities and existing structuralpresents the integral indicators ofhet
and critical problems, the economic securityeconomic security of the development of rural
of rural areas elvelopment is proposed to be areasof Ukraine in 20122017 (Table 2).
aggregated from such components as:
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Estimation of the economic security of rural of rural areas development give gnols to
areas development showed that during 2012st at e t he foll owi ng: t
2017 its integral index was stably within the economic security is structurally imperfect
danger zone. The critically loweVel of this and resource inconsistent to implement its
index is also observed in the regionalfunctions not only at the macrbut also at the
dimension. Thus, an unsatisfactory level ofmesolevel; threats to the economic security
economic security was recorded in severof rural areas devetmnent are poorly
administrative regions of Ukraine in 2017, controlled and managed; the mechanism of
and the rural territories of eighteen regionstransformation for increasing the level of
were within the danger zone. &hhighest efficiency in the functioning of the agro
level of economic security of rural industrial complex in the process of
development in 2017 was observed in Kyivstrengthening the economic security of rural
region, and Donetsk and Luhansk regiongdevelopment is insufficiently fiective; the
occupied the last places in the rankifigne irrational nature management leads to
results of diagnostics of the economic securityenvironmental imbalances.

Table 2. Intgral indices of the economic security of the rural areas development of Ukraine {2@DA*2

Year 2017to | Administrative
Administrative regions 2012, regioris
2012 | 2013 | 2014 | 2015 | 2016 | 2017 i ranking, 2017

Ukraine 0.3517| 0.3630| 0.3702| 0.3760| 0.3844 0.3985 0.0468 i
Autonomous  Republic o 0.3198| 0.2687| i* . . . . o
Crimea

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| 0.3444 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| 0.301Q 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 04514 | 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| 0.410Q 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| 0.363Q 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 | 0.3466 | 0.3389]| 0.3645| 0.3498 0.3528 0.0261 16

*Source: completed by the authors according to the déta [
** Statistical data are absent

Improving the system of ensuring thenecessary to increase the management capacity
economic security of the state at the mesof local governments by ensuring the systemic
level involves reducing the influencef the reform of local government taking into
informal institutions over formal ones in theaccount the communitgpinion, peculiarities
development proce$g, p.10]. To do this, itis of territorial location and infrastructure
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potential of rural areas. An important aspect innovation and leasing, strengthen incentives
the improvement of the institutional supportfor the development o€ooperatives through
for the functioning of land relations in thethe mobilization of resource potential, provide
agrarian sphere by reducing the uncertaintgconomic incentives for the transformation of
level d the future expectations of agribusines$iouseholds into farms on the basis of
entities about the strategic parameters for th@acreasing their marketability;

development of these relations based ofiii)to ensure the harmonization of domestic
completing the land inventory, demarcatingstandards for ensuringdtguality and safety of
the land fund and defining clear boundaries ofood with the requirements of EU member
rural settlements. This will allowot create states by eliminating bureaucratic barriers and
prerequisites for a phased launch of theimplifying product certification procedures,
agricultural land market with mandatorycreating preventive mechanisms to prevent
restrictions on the concentration of land withinexceeding the maximum permissible norms of
the use of one owner, as well as a ban on thearmful subsinces in food products,
acquisition of land rights by foreign and legalimproving information support for producers
entities. of agricultural products in terms of
Improving the resource and functional requirements and provisions of the EU food
capacity of rural areas requires justification ofegulations;

financial instruments to support the economigiv)to intensify the diversification of risks of
security of their development, that provides foeconomic activities in rural areas, by
improving the budget process on the groundstimulating the development of organic
of the transition to mediusterm budget farming, increasing production capacity in the
planning, levelling the effect of the inflation livestock industry, forming closed production
component and overcoming bureaucracy in thend processing cycles, stimulating the
allocation of funds; reducing the dependencdevelopment of rural green tourism, forestry
of the budgets of village and town councils orand wood processing, fisheries, services and
transfers, by diversifying sources of financialtrade, alternative energg, p.27-30].

income, strengthening thele of real estate Ensuring an adequate level of economic
tax and creating incentives for entrepreneurs teecurity of rural areas development is
register and pay taxes at the place of businesmpossible without solving social problems,
unshadowing of operation through increase iwhich requires the formation of soeio
control over the violation of the law, psychological instruments. For this, it is
countering the concealment of the real scopeecessary tomplement a set of measures
of busines output and increase the level of taxaiimed at creating a favourable institutional and
culture of the population. psychological basis in rural areas and
The formation of organizational and economi®mvercoming the destructive influence of the
instruments for ensuring the economic securitdeviant behaviour of rural residents through
of rural areas development is crucial, implyinghe development of civil society institutions,
the following strategic orientation: overcoming the inert thinking of the rural
()to modenize the network of infrastructure population, searching for leaders and
facilities in rural areas on the grounds ofdeveloping a sense of responsibility for village
public-private partnerships and introducing thedevelopment, the revival and preservation of
practice of compensating for infrastructurecultural customs and traditions.

losses due to the conduct of business at rurthe normalization of the demographic
areas; situation reques systemic measures. It
(ito develop prograninvestnent support for involves overcoming the  destabilizing
technical and technological -egjuipment of tendencies of stagnation of human capital and
economic entities of the agmodustrial the decline of the labour market in rural areas
complex, primarily small and mediusized through balancing the age and gender structure
agricultural enterprises, on the grounds obf the rural population, creating favourable
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condtions for living in rural areas, satisfying of financial income sources, unshadowing
basic interests and needs, forming effectiveconomic activities), organizational and
motivation for young people to return to theireconomic (development of infrastructure
native village and living there after completingfacilities, technical and technological -re
their studies, using acquired knowledge anéquipment of agribusiness, diversification of
skills for the developmentf the rural areas economic activities in mal areas), social and
through the implementation of their ownpsychological (normalization of the
projects through entrepreneurial initiativesdemographic situation, improvement of the
format, the establishment of mechanisms tbuman capital quality, preservation of culture,
overcome negative migration processes. customs and traditions), environmental (use of
The strategic priority in the system of ensuringenvironmentally friendly technologies, the
the economic secuyit of rural areas introduction of mnwaste production, the
development is the implementation ofdevelopment of alternative energy). The
environmental instruments, that implies amplementation of these tools will ensure the
focus on the introduction of environmentallyformation of resource reserves for levelling
friendly technologies; harmonization of humanthe disproportions of spatial and territorial
business activities with the functioning ofdevelopment, improving the quality of life of
natural ecosystems of alrareas, preservation the rurd population and establishing the
of the reproductive properties of the naturafoundations for rational environmental
potential of rural areas, cleaning pollutednanagement. All this will transform into a
regional spatial areas, preserving andegment of strengthening the economic
protecting the natural resource potential ofecurity of rural areas development.

rural areas from destruction for future
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Abstract

The theme of this paper is to obtain information on soiilitgrcharacteristics 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 agricultamairig 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}oil quality index, bonitation score) is determined on the main aljuial

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 specifi@vantages at various agricultural uses, such as wheat, corn,
sunflower, peas and soybean crops. Following a pedological s@iltrnozem is in the second quality class, with

72 points, of the maximum of 100 poifBscause this assessment of soil is giragnunder 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 negative economic results are obtained. The
average level of a point of qualification is
The soils in the Baragan Plainbglivision of  independent of the fertility class, but it iew
the Romanian Plain are fertile varieties,according to the applied technology from 5.5
belonging to the Cernisoluri Class, with lei/pointto 7.7 lei/point.
increased productivity, but suffering from In the case of arable land, which occupies
moderate climatic conditions and solid 63.4% of the country's agricultural area, most
texture, which have a tendency of permanenbf the plots are grouped in the Il nd quality
degradation due to these limitifegctors. classe (28.69%), Il rd (38.19%), and irst
It is known that the negative influence of grade class only 6.7% of the total land, the
climatic factors, relief, hydrology and edaphic rest of the classes having different restrictions
characteristics  affects about 80%  of[5].
Romania's arable larjd]. Maintaining soil quality in agriculture
In our country, the land quality assessment iglepends on the use of soil and agricultural
is determined by calculating the Bonitation practiced6].
Note (BN), thus assigning to each type of soil,The bonitation notes thus obtained highlight
a characteristic mark depending on itsaspectselated to the quality of the land, the
fertility. By means of this rating, a balance of suitability for various uses and the production
expenditure per hectare and of the overaltapacity expressed in kg/ha, and a series of
income is achieved, with grades3lbeing limiting factors that affect the production
preferred, but they are found oniy fertile  capacity of agricultural land in within the

Soils[16]. studied territory, such as droughnd fine
In the case of soils with scores of less than 4%exture[10].
points- as an average calculated for arable
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MATERIALS AND METHODS restrictive horizon; total CaCQpH; average
annual temperature and stagnant humidity
The land bonitation of the agricultural land excesg12].
was calculated on the basis of the calculatioThe natural bonitation note is expressed i
of the Bonitation Note, according to the points, with values from 1 to 100 and is
quality indicators for the chernozem substratecalculated on homogeneous ecological
type, after which the ideritation of the territory units (TEO) for the category of use
limiting factors of the agricultural production existing at the time of cartograptyl]. The
was made and the corresponding quality clasbonitation score has classified the soils in 5
was madgl7]. quality classes: Class | between 81dal00
The bonitation for arable land (BN) was points; Class Il between 61 and 80 points;
calculated for agricultural crops, which are ofClass Ill between 41 and 60 points; Class IV
the highest favorability in the Romanian between 21 and 40 points; Class V between 0
Plan, based on bonitation indicators, and 20 point$9].
according to "The Methodology of For the arable land use category, the natural
Performing Pedological Studiefl5]. scoring grade was calculated as the arithmetic
For soil characterization, thelomogeneous average of the 6- crop - rating marks at the
Environment Territory(TEO), as defined by parcel level on an area of 670 ha, these being:
Teaci, [15] was followed by morphological, FS - sunflower, SO-soybean, MF- peas-
hydrophysical and @mical indicators such as beans, PB corn, OR- barley, GR- wheat,
texture, useful edafic volume, bulk density,these being the predominant cultures in this
total porosity, degree of galling, area.
pseudogleization degree, salinity intensity,
CaCQ content, pH, saturation in bases (V%),RESULTS AND DISCUSSIONS
humus content in Ap and up to 50 cm,
respectively, average emperature and Startng from the definition of complex soll
precipitation in the area. data by Roman researcher, N. Florea, he
The 17 rural and environmental indicatorsdefines the soil, as a structured, complex,
have been included in the agriculturand, polyphase, open and polyfunctional system
which in turn are characterized by aand defines the soil "the product of the
coefficient ranging from 1 to 0. These values transformation of mineral and organic
vary depending on the intensity of the limiting substancesrém the surface of the earth crust
factor, 1 = very favorable and O = unfavorableunder the influence of environmental factors
[18], [13], [14]. over a long time, characterized by a certain
For each indicator, for each crop, there areorganization and morphology; it is the
standad tables that include the respectiveenvironment for the development of superior
coefficients (both for natural conditions and plants and the basis of living for animals and

for potentiated conditions). humans'[4].

The formula for evaluating the land mark for On the other hand, the soils are considered
a particular crop is the following (1): natural bodies, consisting of mineral
BN = (X1 x X2 X X3 ...... X X17) X 100, where: components and organic living organisms,
X1Y Xiz-the value of the coefficient of the interacting with physical attributes, chemical,
ecopedological index. biological and morphologically different from

For the calculation of the bonitation, | referredthose of the parent matdrirom which it

to the most important characteristics of theformed.

soil, namely: flooding; gleization; average They contain four main constituents, which
annual precipitations; depth of phreatic water are in 3 phases of material aggregation: solid,
humus; stagogleyzation; pollution; liquid and gaseous]:

salinization; useful edaphic volume; texture in- the mineral constituents of rocks (from
Ap; slope; &ndslides total porosity in basalt, granite to sandstone, sands or clay),
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which constitute 45% of theosi | A& k
[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 2%;

- 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 so
moisture.These solid and liquid constituents
are complementary and influence each othe
providing the environment necessary for the
development of plants and livestock in the soi
[15].

The land taken into the study is chernozem oi
arable and is found in the Baragan Plain
Chernozems are soil specific to the plains, inppqo superficial horizon is of

the surveyed region they oqou 75.9%I[1]. ~ (Am) has a well developed glomerular

Teritorial  distribution and  soil class IS gyctyre and structural good condition, the
conditioned by the main rescue units anteyqre js dusty argile clay, firm, plastic,
climatic conditions, and soil types and ,qnerent, moderately compact and without
subtypes, especially for relief forms, riverine | ,vial characters.

and groundwater or parental rogk% . Horizon B textural (Bt)is at a depth greater

From the climatic point of vig, the studied o0 40 cm graprown to very dark

territory is a continental climate specific to the(lOYRB/Z) in the wet state, polyhedron
Baragan PlainThe summer is characterized gu\,ct e, firm, plastic, is a iluvial the bottom

by a dry and warm climate due to the iy 4 high content of clay fine polyhedron
influence of hot and dry continental air, and g ,cryre and less compacted, is up to 100 cm
temperatures reach over %6 in July and thick.

reach more than 30_-420(3 INAugust. The horizonCea, presents texture clay loam
The autumn is relatively dry, with very little ;¢ gark yellowish brown (10YR4/5) in the
rains and the winters are cold, with Strongy et state and starts at more than 130 cm and
blizzards and late spring frosts, which have %ontaining calcium carbonate (Ca§O
destructive effect on the roots of the Cropryhg texture is undifferentiated on the profile,
plants. _ medium to fine, the glomerular structure, and
The chernozem (SRT3012), is represented porosity and aerohydricity are good.

as a cofinuous eastwest stripe strip parallel_ The humus content is higher, reaching 4.5%
to the Danube where the processes of leaching A and high in the calcium mull type.

and alteration are intenfs]. The degree of saturation with bases (V%) is
The soil was developed on parental loess ang, g o ang pH 7.9.

loessoide deposits and the groundwater Wabhysical properties are characterized by

more than 10 m deeplhe weltdeveloped o4 m porosity and permeabyij increased

grassy vgetatlon_ cover Ieave$ a _Iarg_e amou.mmicrobiological activity and nutrient supply
of vegetal remains in the soil, rich in humic favorable to plant growth

acids of the calciferous type.
The soil profile is of the typdFig. 1)
Am-Bt; - Bt2- BCT Cca

Fig. 1. Soil profile, chernozem, Calarasi area.
Source: Own research.

mollic type
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Table 1. Field Unit Card, Chernozem

Nr. Soil characteristics uT
crt. Name Symbol
1. Soil class cernisol -

2. Soil type chernozem CZar
3. Parent material grougfsd.21) loess -

4. main relief form ind 2 plain C

5. Slope, ind.33 3 IPO1
6. Flooding, ind.38 absence fO0
7. Texture (in horizon A)nd.23 loamy clay T

8. Content in skeleton, ind.24 poor skeletal soil gl
9. Physiologically useful volumeénd. 133 shallow dl
10.  Soil reaction (in horizon A) ind.63 7.9 pHO71
11. Humus content (in horizon A) ind.144 4.4 %
12.  Degree of gleization, ind.14 non gleization GO
13. Degree of pseudo gleizing, ind.15 poor stagnogleizat w1
14. Degree of salinization intl6 Norsalinization SO
15.  Degreeof alkalinity,ind.17 Nonsodicity A0
16. Deep of ground water, ind. 39 small Q4
17. Waterlogging, ind.40 absence 10

Source: Own calculation.

Table 2.Calculation sheet of the natural bonitation notes at TEO {e6Vleérnozem

Nr.
crt. Indicatory and code

TEO1 TEO2 TEO3 TEO4 TEO5 TEO6

The coefficients for agricultural crops

Value GR OR PB MF FS SO
1. Annual mean of temperature, code 11.28 1 1 1 1 1 1
C (rC)
2. Annual mean of precipitationgode 1 1 1 1 1 1
4 c, mm
3. Ggleyzation degree, code 14 Absence 1 1 1 1 1 1
gleization
4, Pseudogleyzation degree W, code 1 poorly 0.9 0.9 0.9 0.9 0.9 0.9
stagnated
5. Salinization and alkalinityS/A, code 1 1 1 1 1 1
16 or 17 salinized
6. Texture (horizorR), clay- 1 1 1 1 1 1
code 23 argil
7. Pollution, code 29 Absent 1 1 1 1 1 1
pollution
8. Slope, code 33 (%) 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 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, % 1 1 1 1 1 1
13. CaCQcontentcode 61, % 10.2 1 1 1 1 1 1
14. Soil reaction, code 63 1 1 1 1 1 1
15. Physiologically useful volume, cod 1 1 1 1 1 1
133, %
16. Humus, code 14% 1 1 1 1 1 1
17. Waterlogging, codel181 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 = Beanpeas FS = Sunflower; SO = Soybeans.
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Land Unit (UT) characterizatiorbased on and drainage excess water, respectively
Bonitation Indicators. increase of soil fertility.

The characters of the horizons describedlhese lands could be classified as clagsut
above are diagnostic characters for thehave the above mentioned limitations or
Bonitation Note and are appreciated as alegradations, such as stagnogenization and
whole. groundwater depth.

They are characterized in terms of soilThe range of crops on these lands is very
conditions, topography and drainage as pewide, ranging from wheat, corn, rapeseed and
Table 1. even sunflower oil that is well suited to this
Indicators used (either directly or indirectly) area, but ther are limitations due to climatic
for natural bonitation and the analysis ofconditions (dry climate and late spring frosts).
restrictive factors are presented in Table 2 and

have the following values, which in the caseREFERENCES

of chernozem substrate are identical for all

cultures: [1]Burcea, M., 2018, Research on the soil breathing
activity under the impact of agricultural technological
processesScientific ~ Papers  Seriddanagement,

Bonitation indicatorcalculation: Ecoromic Engineering in Agriculture and Rural
BN=(1x1x09X1x1x1x1x1Xx1X1X pevelopmentls4), 6568.

1x0.8x1x1x1x1x)x100 [2]Dumitru, M., Ciobanu, C., Manea, A., Gament, E.,
BN = 72 points, Rasnoveanu, l.et al , 2006, Evol uSi a
(identical for all crops) parametr.i de monitoring al
agricol e, Lucr tr tal eCocnefleerii n §

o NaSional e pentr uNapgotaj20rR6Ga Sol
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cultivated more rare on the farm). Il -a, 12,Vvol. XXXVII, Editura Signata, p17 - 29.
The 72 bonitation points, obtained on the typgs]Florea, N., Munteanu,l., Coordet al, 2012,
of chernozem subtype soil type, fit these lancSi st e mu | Rom©n de Clasifica
into Class Il quality. ICPA, Editura Sitech, Craiova, pp. 230.
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Abstract

The aimof the paper is to analyse the dynamics of social mutations that took place in tharearaifthe 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 perioc2@Dd2nd
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 dfilcea indicate a very good association between the two variables and
determination coefficient Rshows that 86.32% of the variation of resident rural population can be explained by
linear relationship with the number of temporary emigrants. The popula&mployed in agriculture, as the main
activities of the rural area, decreased in the period 20087 by almost 26%. Although the population occupied in
agriculture is 10 times higher than in tourism, the upward dynamics of the tourism sector cregesrtises for
economic growth.
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INTRODUCTION Following statistical data from National
Institute of Statistics and other sources
Tulcea County belongs to the Romanianmentioned in the study, various statistical
SouthEast Development Region and on itsindicators were calculadeusing the functions
surface there is one of the best preserved aivailable in the Excel Program, such as:
the European Deltas the DanubeRiver average, standard deviation, coefficient of
Delta. variability, Pearson correlation coefficient,
Due to the physigeographic conditions and coefficient of determination, annual growth
the high water sprawl, the population israte.
concentrated in rural settlements, locatedThe results obtained were illustrated
along the Danube, and the predominangraphically usag the applications in Excel
activities are those related to fishing andProgram.
agriculture [9].
The availablestatistical data indicate, overall, RESULTS AND DISCUSSIONS
an unfavourable evolution of the social
mutations in the rural area, at Tulcea countyAccording to sources of statistical
level. As we will see, these changes weranformation, the total resident population of
based on both negative indicators on theTulcea County decreased by 6.7% between
natural increase of the population, which had2012 and 2018, reaching 197,754 persons.
only negative values during the studiedPopulation in rural areas ofulcea County
period, but also the emigration of persons.  represented 53.3% of coutgtypopulation in
2012, and 53.5% in 2018, meaning that rural
MATERIALS AND METHODS areas are prevailing in the county.
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This followed the same downward trend ( Natural growth is a dimension of

6.3%) between 2012 and 2018, reachingdemographic and genealogicglower of

105,848 persons (Fig. 1). 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 residentsKig. 3).

Fig. 1. Reident 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 indicats of resident population in ]
Tulcea County Fig. 3. Average annual growth rate of population at
o Standard | Coefficient of rural areas of Tulcea county level

Specification | Average deviation | variability % Source: Own calculations

Total 205,442.7 | 4,780.3 2.3

Rural 109,730.3 | 2,560.1 23 The correlation coefficient of 0.78 between
Source: Own calculations. the natural population growth and the total

resident population in Tulcea county shoavs
From a local perspective, the knowledge ofvery good association between the two
the resident population is important in variables and the coefficient of determination
planning and implementing policies for of 0.6057 shows that 60.57% of the gradient

resource allocation, infrastructure of resident population is due to direct relation
development, strategic investment, buildingwith the native increase of the population
social units [7]. (Fig. 4).

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

The natural inaase of population in Tulcea

had only negative values, both overall andrig. 4. Relation beteen natural increase of population
rural, and the tendency was generallyand resident population

downward, with the exception of the year Source: Own calculations

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